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SIZE RANGE

PROJECTION

PAGE  86

IA
BP

F/
AB

PF

Shank Style
SIZE RANGE

PROJECTION

Modular Style
metric only

SIZE RANGE

PROJECTION

PAGE  98

IA
SM

/A
SM

Shank Style
SIZE RANGE

PROJECTION

Modular Style
metric only

SIZE RANGE

PROJECTION

PAGE  59

POCKET MILLING APPLICATION
| | | | | | | | | | |
0” 10”

0.375” - 0.75”

0.394” - 0.787”

0.75” - 4.0”

1.75” - 7.0”

0” 10”
| | | | | | | | | | |

1.969” - 3.937”

0.984” - 1.575”

0.984” - 1.260”

2.0” - 6.0”

1.0” - 4.0”

5.5” - 7.0”

0” 10”
| | | | | | | | | | |

0.313” - 1.0”

2.0” - 7.0”

0.787”- 0.984”

2.0” - 7.0”

0” 10”
| | | | | | | | | | |

2.0” - 7.0”

2.0” - 5.0”

0.787” - 0.984”

0.375” - 1.0”

SIDE MILLING APPLICATION

FINISHING APPLICATION

Long Projection High Precision

Multi Flute Economical TypeHigh Feed Type

Programming Radius

IA
H

U
/A

H
U

62

Face Mill Style
SIZE RANGE

PROJECTION

Shank Style
SIZE RANGE

PROJECTION

Modular Style
SIZE RANGE

PROJECTION

PAGE 

0” 10”
||

0.984” - 1.260”
5.5” - 7.0”

1.0” - 4.0”
0.984” - 1.575”

1.969” - 3.937”
2.0” - 6.0”
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AH
U

Face Mill Style
metric only

SIZE RANGE

PROJECTION

Shank Style
metric only

SIZE RANGE

PROJECTION

Modular Style
metric only

SIZE RANGE

PROJECTION

PAGE  76

 IA
RP

F/
AR

PF

Shank Style
SIZE RANGE

PROJECTION

Modular Style
metric only

SIZE RANGE

PROJECTION

PAGE  86

IA
BP

F/
AB

PF

Shank Style
SIZE RANGE

PROJECTION

Modular Style
metric only

SIZE RANGE

PROJECTION

PAGE  98

IA
SM

/A
SM

Shank Style
SIZE RANGE

PROJECTION

Modular Style
metric only

SIZE RANGE

PROJECTION

PAGE  59

POCKET MILLING APPLICATION
| | | | | | | | | | |
0” 10”

0.375” - 0.75”

0.394” - 0.787”

0.75” - 4.0”

1.75” - 7.0”

0” 10”
| | | | | | | | | | |

1.969” - 3.937”

0.984” - 1.575”

0.984” - 1.260”

2.0” - 6.0”

1.0” - 4.0”

5.5” - 7.0”

0” 10”
| | | | | | | | | | |

0.313” - 1.0”

2.0” - 7.0”

0.787”- 0.984”

2.0” - 7.0”

0” 10”
| | | | | | | | | | |

2.0” - 7.0”

2.0” - 5.0”

0.787” - 0.984”

0.375” - 1.0”

SIDE MILLING APPLICATION

FINISHING APPLICATION

Long Projection High Precision

Multi Flute Economical TypeHigh Feed Type

Programming Radius
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JIS Use
Clasification

 (ISO)

Main Grades
Coated (Carbide)

Carbon Steels
Alloyed Steels
(SS, SCM, SCr, 
SC, SNCM...)

Tool Steels, HSS
Cast Steels

Stainless Steels

01

10

20

30

40

AT
H8

0D

AC
S0

5E

PC
A1

2M

JX
10

20

JP
40

20

JS
40

60 JX
10

45

CY
25

0

PT
H3

0E

JM
40

60

Steels, 
Cast Steels

Stainless Steels
(SUS304)

Mn Steels, 
Cast Iron, 

Alloyed Cast Iron

01

10

20

30

40

AC
S0

5E

JX
10

20

JP
40

20

JX
10

45

CY
25

0

PT
H3

0E

Cast Iron
(FC250...)

Ductile Cast Iron
(FCD450)

01

10

20

AT
H8

0D

AC
S0

5E

JX
10

20

JP
40

20

JS
40

60

JX
10

45

CY
25

0

JM
40

60

FI
NI

SH
IN

G
G

EN
ER

AL
RO

UG
HI

NG
FI

NI
SH

IN
G

G
EN

ER
AL

RO
UG

HI
NG

FI
NI

SH
IN

G
G

EN
ER

AL
RO

UG
HI

NG

INSERT GRADE SELECTIONS

Thickness: 3  

TiSiN

Thickness: 3  

CrSiN

Thickness: 3  

TiAIN

 Thickness: 4  

TiAlNbN

Thickness: 3  

TiAIN

SD
50

10

GENERAL

FINISHING
Non Ferrous Metals

Aluminum
Copper

JX ATH ACS PCA CY
Thickness: 3  

TiAl

Thickness: 6  

AlCr

Thickness: 1  

DLC

JP JS SD
or less

TiAl

JIS Use 
Classification 

(ISO)

Main Grades
Coated (Carbide) Coated (Cermet)

Carbon Steels 
Alloyed Steels 

(SS, SCM, SCr, SC, 
SNCM...)

01

FI
N

IS
H

IN
g

10

20
g

EN
ER

A
L

Tool Steels, HSS 
Cast Steels 

Stainless Steels

30

R
O

u
g

H
IN

g

40

Steels, 
Cast Steels

01

FI
N

IS
H

IN
g

10

Stainless Steels  
(SuS304) 20

g
EN

ER
A

L

Mn Steels,  
Cast Iron,  

Alloyed Cast Iron

30

R
O

u
g

H
IN

g

40

Cast Iron 
(FC250...)

01

FI
N

IS
H

IN
g

10

g
EN

ER
A

L

Ductile Cast Iron 
(FCD450)

20

R
O

u
g

H
IN

g

30

Non Ferrous Metals 
Aluminum 

Copper

FINISHINg

gENERAL

Super Alloy Titanium Finishing

 
AT

H
8

0
D

 
A

C
S

0
5

E
 

A
C

S
0

5
E

 
AT

H
8

0
D

 
AT

H
0

8
M

 
JP

4
0

2
0

 
JS

4
0

6
0

 
AT

H
0

8
M

 
JP

4
0

0
5

 
JP

4
0

0
5

 
AT

H
1

0
E

 
S

D
5

0
1

0

 
JS

1
0

2
5

 
A

C
S

0
5

E

 
JP

4
1

2
0

 
M

Z1
0

0
0

 
M

Z1
0

0
0

 
M

Z1
0

0
0

 
P

N
1

5
M

 
P

C
A

1
2

M

 
JP

4
0

1
5

 
JP

4
1

2
0

 
JP

4
1

2
0

 
JS

4
0

4
5

 
JM

4
1

6
0

 
JS

4
0

4
5

 
JP

4
0

2
0

 
JP

4
0

2
0

 
C

Y
2

5
0

 
JM

4
0

6
0

 
C

Y
2

5
0

 
P

TH
3

0
E

 
G

X
2

1
6

0
 

G
X

2
1

4
0

 
JS

4
0

4
5

 
C

Y
2

5
0

 
JM

4
0

6
0

 
G

X
2

1
4

0

 
P

TH
3

0
E

 
JS

4
0

6
0
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JIS Use
Clasification

 (ISO)

Main Grades
Coated (Carbide)

Carbon Steels
Alloyed Steels
(SS, SCM, SCr, 
SC, SNCM...)

Tool Steels, HSS
Cast Steels

Stainless Steels

01

10

20

30

40

AT
H8

0D

AC
S0

5E

PC
A1

2M

JX
10

20

JP
40

20

JS
40

60 JX
10

45

CY
25

0

PT
H3

0E

JM
40

60

Steels, 
Cast Steels

Stainless Steels
(SUS304)

Mn Steels, 
Cast Iron, 

Alloyed Cast Iron

01

10

20

30

40

AC
S0

5E

JX
10

20

JP
40

20

JX
10

45

CY
25

0

PT
H3

0E

Cast Iron
(FC250...)

Ductile Cast Iron
(FCD450)

01

10

20

AT
H8

0D

AC
S0

5E

JX
10

20

JP
40

20

JS
40

60

JX
10

45

CY
25

0

JM
40

60

FI
NI

SH
IN

G
G

EN
ER

AL
RO

UG
HI

NG
FI

NI
SH

IN
G

G
EN

ER
AL

RO
UG

HI
NG

FI
NI

SH
IN

G
G

EN
ER

AL
RO

UG
HI

NG

INSERT GRADE SELECTIONS

Thickness: 3  

TiSiN

Thickness: 3  

CrSiN

Thickness: 3  

TiAIN

 Thickness: 4  

TiAlNbN

Thickness: 3  

TiAIN

SD
50

10

GENERAL

FINISHING
Non Ferrous Metals

Aluminum
Copper

JX ATH ACS PCA CY
Thickness: 3  

TiAl

Thickness: 6  

AlCr

Thickness: 1  

DLC

JP JS SD
or less

TiAl

Material name
ISO Classification

Coating Name
Coating Type Application Features

JP4005 
P01-M01

JP Coating 
PVD

For hardened steel 50HRC or more
JP coating is optimized for cutting high-hardness materials. Uses 
substrate of ultrafine-particle cemented carbide.

JP4015 
P10

JP Coating 
PVD

General purpose for steel and pre-
hardened steel

Uses micro grain substrate and JP coating. Suitable for cutting of 
common steels through pre-hardened steels.

JP4020 
P10-M10-K10

JP Coating 
PVD

For pre-hardened steel (40-50HRC)
Uses coating with excellent shock resistance, making it superior for 
cutting prehardened steel.

JP4120 
P10-M10-K10

AJ Coating 
PVD

For pre-hardened steel (35-50HRC) 
and alloy steel

Uses fine grain substrate and AJ coating. Suitable for cutting of common 
steels through pre-hardened steels.

GX2120 
K10

GX Coating 
CVD

For high-speed cutting of cast iron
Uses fine grain substrate and GX coating. Suitable for the continuous 
cutting of cast iron.

JS1025 
S10

JS Coating 
PVD

For titanium alloys
A coating with excellent lubricating characteristics is used to reduce 
welding with cutting materials and extend tool life.

JS4045 
P30-K30

JS Coating 
PVD

General purpose for steel
Uses rough grain substrate and JS coating. Suitble for general steel 
cutting

CY250 
P30-M30-K30

PCA Coating 
PVD

General purpose for steel Uses TiAlN Coating; has wide cutting region range

GX2160 
M40

GX Coating 
CVD

For dry high speed stainless steel 
cutting

Uses CVD coating with excellent heat resistance to improve wear 
resistance and provide long tool life when dry-cutting stainless steel.

JS4060 
P40

JS Coating 
PVD

For wet general purpose cutting of 
steel

Uses coating with excellent heat resistance and lubrication 
characteristics; has a wide range cutting

PTH30E 
K30

TH Coating 
(TiSiN) PVD

General purpose for steel Uses moderate substrate, multi purpose grade

JM4060 
P40-M40

JM Coating 
PVD

For wet general cutting of steel, 
stainless steel

Newly developed PVD technology improves adhesion of membranes to 
reduce peeling of membranes due to welding

JM4160 
M40

AJ Coating 
PVD

General purpose for stainless steel
Uses high toughness substrate and AJ coating. Suitable for cutting of 
stainless steels.

ATH80D 
P01-K01

ATH Coating 
PVD

For hardened steels (45-65HRC)
Multi-layer structure provides improved adhesion strength, coating 
hardness, and oxidation resistance.

PN08M 
P01-K01

PN Coating 
PVD

High-speed finishing of steel
It adopts PN coating which was excellent in heat resistance with higher 
hardness. Suitable for high-speed finishing of steel

PTH08M 
P01-K01

TH Coating 
PVD

For high-speed finishing of steel
Uses nanocomposite coating; Excellent for high-speed cutting and 
finishing.

ACS05E 
P10-K01

ACS Coating 
PVD

General purpose for steel
Multi-layer structure provides improved adhesion strength, coating 
hardness, and oxidation resistance.

ATH10E 
K01

ATH Coating 
PVD

For cast iron
Multi-layer structure provides improved adhesion strength, coating 
hardness, and oxidation resistance. Suitable for finishing of cast iron.

PN15M 
P10

PN Coating 
PVD

General purpose for steel
It adopts PN coating which was excellent in heat resistance with higher 
hardness. Suitable of finishing of common steels.

PCA12M 
P10

PCA Coating 
PVD

General purpose for steel Uses TiAlN Coating; for roughing to finishing

MZ1000 
P20

TH Coating 
PVD

For finishing of steel
Cermet coating provides clean finished surfaces and is suitable for high-
speed cutting.

SD5010 
N10

SD Coating 
PVD

For aluminium alloys and nonferrous 
metals

The hydrogen-free DLC coating comes close to that of diamonds. 
Hardness: more than 60GPa

COATING MATERIALS FOR INSERTS

JP AJ JS ATH TH ACS CS PCA JM PN GX SD

TiAl AiTi

TiAl AlCr

AlCr TiSi

TiSiN AlCr CrSiN TiAlN TiAl AlCr
TiCN

Al2O3

DLC



IABPFN/ABPFN

High helix shape on inserts reduces chattering and improved 
surface finish

Set up R accuracy of ±0.01mm (Insert R accuracy ±0.005mm)

Multiple coating grades for machining a variety of materials

Carbide and steel shank tools are available

High Precision Indexable Ball End 
Mills for Enhanced Efficiency

FEATURES

MODULAR
STYLE

SHANK 
STYLE
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FeaturesIABPFN/ABPFN

FEATURES

INTRODUCTION
The IABPFN/ABPFN High Precision Indexable Balls End Mills are ideal for high precision finishing in a wide 
range of materials. With a set up tool R accuracy of ±0.01mm and insert R accuracy of ±0.005mm with a high 
helix shape on the inserts, chattering is reduced and improved surface finishes are delivered. 

Typical Convention Problem
Chattering happens frequently while cutting a curved shape or similar. The 
greater the cutting force, the more the chattering which makes cutting 
marks on the work surface.

Reduced Cutting Force
The high helix edge shape suppresses rapid growth of cutting force. This 
relieves chattering and improves surface finish.

	 •	Improved	cutting	surface	finish.
	 •	Less	chattering	on	corner.

Improved Tool Life
Less cutting force reduces chipping due to wear and impact, and tool life is 
improved.

Cast Iron Carbon Steel / Pre-hardened Steel SKD61/H13 D2

HRC6050403020

Work material

Hardness

Hardness of work material HighLow

Padding Material / Frame Hard SteelStainless steel

　Grade

ATH80D
　Grade

PN15M
Type

2. Recommended Coating Grade Map

LESS POST PROCESSING TIME RESuLTS IN

COST REDuCTION        TIME SAvINGS

1. The Effect of High Helix Insert Edge Shape
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FeaturesIABPFN/ABPFN

Advanced TH (ATH) Coating: The multi-layer structure provides improved adhesion strength, film hardness, and oxidation resistance.

Strengths: Shows an extraordinary performance for high speed cutting and highly efficient machining of hardened steels and pre-
hardened steels (machining efficiency is double).

•	Hardened	steels	(45HRC-65HRC):	D2,	H13,	HSS,	420	Stainless	Steel	etc.
•	Pre-hardened	steels:	CENA1,	HPM-MAGIC,	NAK80,	etc.

Cutting Conditions

Work Material = Carbon Steel (220HB)

Cutter = Diameter ø30

Vc = 200m/min

fz = 0.1, 0.15, 0.2mm/t

Axial Depth of Cut (ap) = 15mm

Radial Depth of Cut (ae) = 0.5mm

     Conventional Coating
    
ATH Coating 

Pat. No.３９３４１３６

5nm

High hardness
membrane

High heat 
resistance membrane

Even finer particle size is nano order.

2000 2500 3000 3500 4000 4500

1400

1200

1000

800

600

400

  Indentation hardness

  
O

xi
da

tio
n 

te
m

pe
ra

tu
re

 (。
C

)

TiAIN

TiN

TH

ATH

Cross-section photograph of ATH coating layer structure

     Conventional Coating
    
ATH Coating 

Pat. No.３９３４１３６

5nm

High hardness
membrane

High heat 
resistance membrane

Even finer particle size is nano order.

Cross-section photograph of ATH coating layer structure

Cross-sectional structure and characteristics of PN coating membrane

1500 2000 2500 3000 3500

1

0.8

0.6

0.4

0.2

0

fri
ct

io
n 

co
ef

fic
ie

nt

  Hardness

TiNTiN

TiAIN

PN

Achieves higher hardness2800 HV

0.4

800�

3200HV

＜0.3

1100�

Characteristics Conventional PN
Hardness

Friction coefficient

Oxidation temperature

Comparison of Characteristics
 

Friction Coefficient and Hardness of Coating

Membrane surface 
with improved 
lubricative 
characteristics

Improved bonding strength 
tool life is improved.

Fine microstructure 
increases 
heat resistance!

Cross-sectional structure and characteristics of PN coating membrane

Membrane surface 
with improved 

lubricative 
characteristics

Improved bonding strength 
tool life is improved.

Fine microstructure 
increases 
heat resistance!

3. New PVD Nano Technology

4. Cutting Performance

0.05 0.1 0.20.15 0.25
500

1000

1500

2000

2500

3000

R
es

ul
ta

nt
 c

ut
tin

g 
fo

rc
e

　Feed Rate　fz  (mm/t)

Conventional
（For high hardened steel）

Conventional

Conventional
（For plastic mold）

High helix edge shape

Type ST X

Y
Z

PN Coating: Industry’s first multi-layer structure provides improved adhesion and surface hardness as well as improving the oxidation-
resistance temperature. PN Coating improves the friction coefficient, reduces generation of heat while cutting.

Strengths: Exhibits stable tool life in cutting materials such as plastic injection molds etc. where tool seizure often occurs. Achieves 
longer tool life in cutting prehardened steel such as carbon steel, alloy steel, stainless steel, hot and cold tool steel, etc. PN15M adopts 
micro-grain substrate and PN coating. Improves the cutting performance for overhand cutting.



13© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

IABPFN/ABPFN Features

 Process time

X Y Z

  
C

ut
tin

g 
fo

rc
e

3000

-3000

2000

-2000

1000

-1000

0

Cutting force is stable 
compere with conventional

fz=0.2mm/ t

Effects of high helix 
edge shape

 Process time

3000

-3000

2000

-2000

1000

-1000

0

 
C

ut
tin

g 
fo

rc
e

X Y Z

Increase cutting force drasticaly

fz=0.2mm/ t

Type ST

High Helix edge shape Conventional (For high hardness)

5. Field Data

6. Insert Installation

5°

vc
  

C
ut

tin
g 

sp
ee

d 
(m

/m
in

)

Process time (min)

100

10 100 200 300 500

200

400

600

50 1,000

Cutting Conditions

Work Material = D2 (60HRC)

Tool = ABPF30S32WL150

Insert	=	ZDFG300-ST	(ATH80D)

Overhang = 150mm

Feed Rate fz = 0.3mm/t

Radial Depth of Cut apxae = 0.3x0.1mm

Machine Vertical Type = BT50

Cutting Shape = Contouring cutting on the sloped face 5º

To meet the specification for precision of ±0.01mm, please follow 
this procedure:

1.  Clean the inseart seat: Using air-blow or alike, clean the seat.

2.  Put in the insert with its top positioned to the screw- 
 tightening side of the tool body.

3.  Tighten the clamp screw with the special wrench. Please do  
 not press down on the insert during this tightening process.

4.  This is the end of insert set-up.

Clamp screw （high precision screw）

Tool bodyTop mark 
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Shank Style
InchIABPFN/ABPFN

ABPFN-Inch (Shank Style)

Part No. øDc R L øDs L2 L1 øD2 ls θn Type Insert

S
te

el
 S

ha
nk

IABPFN04S06-4-1.25 0.250 0.125 4 0.375 0.591 1.250 0.213 2.750 3.18º	 A IZDFG040N-ST
IABPFN05S08-4-1.25 0.313 0.156 4 0.500 0.591 1.250 0.295 2.750 4.87º A IZDFG050N-ST
IABPFN06S06-4-1.25 0.375 0.188	 4 0.375 0.709 1.250 0.354 2.750 - B IZDFG060N-ST
IABPFN08S08-6-3 0.500 0.250 6 0.500 0.827	 3.000 0.453 3.000 - B IZDFG080N-ST
IABPFN10S10-6-3 0.625 0.313 6 0.625 1.063 3.000 0.583	 3.000 - B IZDFG100N-ST
IABPFN12S12-6-3 0.750 0.375 6 0.750 1.378	 3.000 0.709 3.000 - B IZDFG120N-ST
IABPFN16S16-6-3 1.000 0.500 6 1.000 1.693 3.000 0.945 3.000 - B IZDFG160N-ST

C
ar

b
id

e 
S

ha
nk

IABPFN04S06W-4-2 0.250 0.125 4 0.375 0.406 2.000 0.217 2.000 - B IZDFG040N-ST
IABPFN05S08W-4-2 0.313 0.156 4 0.500 0.591 2.000 0.295 2.000 - B IZDFG050N-ST
IABPFN06S08W-4-2 0.375 0.188	 4 0.500 0.709 2.000 0.354 2.000 - B IZDFG060N-ST
IABPFN08S10W-6-3 0.500 0.250 6 0.625 0.827	 3.000 0.453 3.000 - B IZDFG080N-ST
IABPFN10S10W-6-3 0.625 0.313 6 0.625 1.063 3.000 0.583	 3.000 - B IZDFG100N-ST
IABPFN12S12W-6-3 0.750 0.375 6 0.750 1.378	 3.000 0.709 3.000 - B IZDFG120N-ST
IABPFN12S12W-8-4 0.750 0.375 8	 0.750 1.378	 4.000 0.709 4.000 - B IZDFG120N-ST
IABPFN16S16W-8-4 1.000 0.500 8	 1.000 1.693 4.000 0.945 4.000 - B IZDFG160N-ST

D ±0.01mm

Type A (Taper Neck) Type B (Straight Neck)

s

φ
D

2

L

R

φ
D

c

φ
D

s

θ n

L2
L1 R sφ

D
2

L

R

φ
D

c

φ
D

s

L2

L1 R

θ n

FINISHINGSEMI-FINISHING

60
HRC 60

Inserts p. 17
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Shank Style
MetricIABPFN/ABPFN

ABPFN-Metric (Shank Style)

Part No. øDc R L øDs L2 L1 øD2 ls θn Type Insert

S
te

el
 S

ha
nk

ABPFN06S08-90-30 6 3.0 90 8	 15.0 30 5.4 60 2.12 A ZDFG060N-ST
ABPFN06S06-100-50 6 3.0 100 6 10.3 50 5.5 50 – B ZDFG060N-ST
ABPFN08S10-100-30 8	 4.0 100 10 15.0 30 7.5 70 2.20 A ZDFG080N-ST
ABPFN10S10-100-30 10 5.0 100 10 18.0 30 9.0 70 – B ZDFG100N-ST
ABPFN12S12-110-40 12 6.0 110 12 21.0 40 11.5 70 – B ZDFG120N-ST
ABPFN12S12-150-75 12 6.0 150 12 21.0 75 11.5 75 – B ZDFG120N-ST
ABPFN16S16-130-50 16 8.0 130 16 27.0 50 14.8	 80	 – B ZDFG160N-ST
ABPFN20S20-140-60 20 10.0 140 20 35.0 60 18.0 80	 – B ZDFG200N-ST
ABPFN25S25-150-75 25 12.5 150 25 43.0 75 24.0 75 – B ZDFG250N-ST

C
ar

b
id

e 
S

ha
nk

ABPFN06S06W-75-25 6 3.0 75 6 10.3 25 5.5 50 – B ZDFG060N-ST
ABPFN06S06W-100-50 6 3.0 100 6 10.3 50 5.5 50 – B ZDFG060N-ST
ABPFN08S08W-90-25 8	 4.0 90 8	 25.0 25 7.5 65 – B ZDFG080N-ST
ABPFN08S08W-140-75 8	 4.0 140 8	 75.0 75 7.5 65 – B ZDFG080N-ST
ABPFN10S10W-100-35 10 5.0 100 10 18.0 35 9.0 65 – B ZDFG100N-ST
ABPFN10S10W-140-75 10 5.0 140 10 18.0 75 9.0 65 – B ZDFG100N-ST
ABPFN12S12W-105-40 12 6.0 105 12 21.0 40 11.5 65 – B ZDFG120N-ST
ABPFN12S12W-120-55 12 6.0 120 12 21.0 55 11.5 65 – B ZDFG120N-ST
ABPFN12S12W-150-75 12 6.0 150 12 21.0 75 11.5 75 – B ZDFG120N-ST
ABPFN16S16W-115-45 16 8.0 115 16 27.0 45 14.8	 70 – B ZDFG160N-ST
ABPFN16S16W-160-90 16 8.0 160 16 27.0 90 14.8	 70 – B ZDFG160N-ST
ABPFNu20S18W-200-51 20 10.0 200 18	 35.0 51 18.3	 149 – C ZDFG200N-ST
ABPFN25S25W-140-65 25 12.5 140 25 43.0 65 24.0 75 – B ZDFG250N-ST
ABPFN25S25W-165-90 25 12.5 165 25 43.0 90 24.0 75 – B ZDFG250N-ST
ABPFN25S25W-200-100 25 12.5 200 25 43.0 100 24.0 100 – B ZDFG250N-ST

s

L

R

φ
D

c

φ
D

s

φ
D

2

L2

L1 R

Type C

Type A (Taper Neck) Type B (Straight Neck)

s

φ
D

2

L

R

φ
D

c

φ
D

s

θ n

L2
L1 R sφ

D
2

L

R

φ
D

c

φ
D

s

L2

L1 R

θ n

Type A (Taper Neck) Type B (Straight Neck)

s

φ
D

2

L

R

φ
D

c

φ
D

s

θ n

L2
L1 R sφ

D
2

L

R
φ

D
c

φ
D

s

L2

L1 R

θ n

FINISHINGSEMI-FINISHING

60
HRC 60

D ±0.01mm

Inserts p. 17
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Modular Style
InchIABPFN/ABPFN

IABPFN-Inch (Modular Style)

Part No. øDc R Lf øD2 M øDb L1 L2 C E Insert

IABPFNM06 0.375 0.188	 1.024 6.5mm M6 0.386	 5.5mm 14.5mm 5mm 7mm
IZDFG040N-ST

ZDFG06N-ST

IABPFNM08 0.500 0.250 1.024 6.5mm M6 0.386	 5.5mm 14.5mm 5mm 7mm
IZDFG080N-ST 

ZDFG12N-ST

IABPFNM10 0.625 0.312 1.260 8.5mm M8 0.504 5.5mm 17.0mm 8mm 10mm
IZDFG100N-ST

ZDFG16N-ST

IABPFNM12 0.750 0.375 1.496 10.5mm M10 0.701 5.5mm 19.0mm 10mm 15mm
IZDFG120N-ST

ZDFG20N-ST

IABPFNM16 1.000 0.500 1.496 12.5mm M12 0.819	 5.5mm 22.0mm 10mm 17mm
IZDFG160N-ST

ZDFG25N-ST

IABPFN-Inch (Modular Style)

Part No. øDc R Lf øD2 M øDb L1 L2 C E Insert

ABPFNM10 10 5 26 6.5 M6 9.8 5.5 14.5 5 7
IZDFG040N-ST

ZDFG06N-ST

E（Notch Width)

φ
D

c

φ
D

b

L f
C

L1
L2

R

M

φ
D

2

FINISHINGSEMI-FINISHING

60
HRC 60

D ±0.01mm

Inserts p. 17

Modular Shanks on p. 163
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InsertsIABPFN/ABPFN

φ Dc

T

　

R

A
ℓ

Inserts-Inch Grade

Part No. øDc R I A T ATH80D PN15M Accuracy

IZDFG040N-ST 0.2500 0.125 0.137 0.204 2.0 • •

F

IZDFG050N-ST 0.3125 0.156 0.172 0.274 2.4 • •
IZDFG060N-ST 0.3750 0.187 0.211 0.325 2.6 • •
IZDFG080N-ST 0.5000 0.250 0.273 0.407 3.0 • •
IZDFG100N-ST 0.6250 0.312 0.352 0.470 4.0 • •
IZDFG120N-ST 0.7500 0.375 0.434 0.572 5.0 • •
IZDFG160N-ST 1.0000 0.500 0.579 0.736 6.0 • •

Inserts-Metric Grade

Part No. øDc R I A T ATH80D PN15M Accuracy

ZDFG06N-ST 6 3.0 3.3 5.0 2.0 • •

F

ZDFG08N-ST 8 4.0 4.4 7.0 2.4 • •
ZDFG10N-ST 10 5.0 5.6 8.5 2.6 • •
ZDFG12N-ST 12 6.0 6.6 10.0 3.0 • •
ZDFG16N-ST 16 8.0 9.0 12.0 4.0 • •
ZDFG20N-ST 20 10.0 11.5 15.0 5.0 • •
ZDFG25N-ST 25 12.5 14.5 18.5 6.0 • •

Material Name
ISO Classification

Coating Name
Coating Type Application Feature

PN15M
P10

PN Coating
PVD

General purpose for Steel
(up to HRC 50) and Cast Iron

Combining of the AlCr coating layer with SI produces 
high hardness (3000HV) as well as good wear 
resistance. Good for Carbon Steel Alloy Steel and 
Hardened Steel.

ATH80D
P01-M01-K01

ATH Coating
PVD

Hardened and Pre-hardened 
Steel

Extraordinary performance for high-speed and high-
efficiency machining in hardened steel.

*Wrenches, screw anti-seizure agent, and clamp screws are sold seperately.

• = Stocked items in US

Part No. Clamp Screw Wrench

Fastening 
Torque
(N•m)

IABPFN04S   (W)-  - 581-140 0.5 104-T6

IABPFN05S   (W)-  - 581-149 0.9 104-T7

IABPFN06S   (W)-  - 
IABPFNM06 581-150 1.1 104-T8

IABPFN08S   (W)-  - 
IABPFNM08 581-151 2.2 104-T10

IABPFN10S   (W)-  - 
IABPFNM10 581-152 2.9 104-T15

IABPFN12S   (W)-  - 
IABPFNM12 581-144 4.9 105-T20

IABPFN16S   (W)-  - 
IABPFNM16 581-146 9.8 105-T30A

Part No. Clamp Screw Wrench

Fastening 
Torque
(N•m)

ABPFN06S   (W)-  - 581-140 0.5 104-T6

ABPFN08S   (W)-  - 581-149 0.9 104-T7

ABPFN10S   (W)-  - 
ABPFNM10 581-150 1.1 104-T8

ABPFN12S   (W)-  - 581-151 2.2 104-T10

ABPFN16S   (W)-  - 581-152 2.9 104-T15

ABPFN20S   (W)-  - 581-144 4.9 105-T20

ABPFNu20S18W-200-51 581-144 4.9 105-T20

ABPFN25S   (W)-  - 581-146 9.8 105-T30A
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Cutting Conditions
Inch
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IABPFN/ABPFN

ø 1/4” 5/16” 3/8” 1/2”

Semi-finishing
Finishing

Semi-finishing
Finishing

Semi-finishing
Finishing

Semi-finishing
Finishing

General Hi-Speed General Hi-Speed General Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
(<30HRC)

PN15M

ATH80D

N(rpm) 8030 15550 15550 6420 12440 12440 5350 9700 11710 4020 6780 9530 

Vc(sfm) 525 1017 1017 525 1017 1017 525 951 1148 525 886 1247 

Vf(in/min) 63 184 122 101 392 196 84 306 185 63 214 150 

fz(in/t) 0.004 0.006 0.004 0.008 0.016 0.008 0.008 0.016 0.008 0.008 0.016 0.008 

ap(in) 0.004 0.002 0.002 0.008 0.004 0.004 0.010 0.006 0.004 0.012 0.008 0.004 

ap(in) 0.024 0.024 0.008 0.031 0.031 0.010 0.039 0.031 0.010 0.047 0.035 0.012 

Carbon Steel
Alloy Steel
(30-45HRC)

PN15M

ATH80D

N(rpm) 6020 13550 13550 4820 10840 10840 4020 8030 10040 3010 5770 8280 

Vc(sfm) 394 886 886 394 886 886 394 787 984 394 755 1083 

Vf(in/min) 48 160 107 76 342 171 63 253 158 48 182 131 

fz(in/t) 0.004 0.006 0.004 0.008 0.016 0.008 0.008 0.016 0.008 0.008 0.016 0.008 

ap(in) 0.004 0.002 0.002 0.008 0.004 0.004 0.010 0.006 0.004 0.012 0.008 0.004 

ap(in) 0.024 0.024 0.008 0.031 0.031 0.010 0.039 0.031 0.010 0.047 0.035 0.012 

Cast Iron
FC, FCD

ATH80D

PN15M

N(rpm) 8030 15550 15550 6420 12440 12440 5350 9700 11710 4020 6780 9530 

Vc(sfm) 525 1017 1017 525 1017 1017 525 951 1148 525 886 1247 

Vf(in/min) 63 245 122 152 588 196 126 458 277 95 320 225 

fz(in/t) 0.004 0.008 0.004 0.012 0.024 0.008 0.012 0.024 0.012 0.012 0.024 0.012 

ap(in) 0.004 0.002 0.002 0.008 0.004 0.004 0.010 0.006 0.004 0.012 0.008 0.004 

ap(in) 0.024 0.024 0.008 0.031 0.031 0.010 0.039 0.031 0.010 0.047 0.035 0.012 

Hardened Steel
(45-55HRC)

ATH80D

PN15M

N(rpm) 5020 11540 11540 4020 9230 9230 3350 7030 8700 2510 5020 7280 

Vc(sfm) 328 755 755 328 755 755 328 689 853 328 656 951 

Vf(in/min) 32 91 91 32 146 146 26 111 137 20 79 115 

fz(in/t) 0.003 0.004 0.004 0.004 0.008 0.008 0.004 0.008 0.008 0.004 0.008 0.008 

ap(in) 0.004 0.002 0.002 0.008 0.004 0.004 0.010 0.006 0.004 0.012 0.008 0.004 

ap(in) 0.024 0.024 0.008 0.031 0.031 0.010 0.039 0.031 0.010 0.047 0.035 0.012 

Hardened Steel
(55-62HRC)

ATH80D

N(rpm) 4020 9030 9030 3210 7230 7230 2680 5690 6690 2010 4020 5770 

Vc(sfm) 262 591 591 262 591 591 262 558 656 262 525 755 

Vf(in/min) 26 71 71 26 114 114 21 90 106 16 63 91 

fz(in/t) 0.003 0.004 0.004 0.004 0.008 0.008 0.004 0.008 0.008 0.004 0.008 0.008 

ap(in) 0.004 0.002 0.002 0.008 0.004 0.004 0.010 0.006 0.004 0.012 0.008 0.004 

ap(in) 0.024 0.024 0.008 0.031 0.031 0.010 0.039 0.031 0.010 0.047 0.035 0.012 

Maximum fz(in/t) < 0.008 < 0.031 < 0.031 < 0.031

Maximum ap(in) < 0.125 < 0.156 < 0.187 < 0.25

Overhang ratio vc (sfm) vf(in/min)

<3 Dc 100% 100%

3Dc~5Dc 70% 70%

5Dc~8Dc 60% 60%

8Dc~10Dc 50% 50%
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Cutting Conditions
Inch
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IABPFN/ABPFN

ø 5/8” 3/4” 1”

Semi-finishing
Finishing

Semi-finishing
Finishing

Semi-finishing
Finishing

General Hi-Speed General Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
(<30HRC)

PN15M

ATH80D

N(rpm) 3210 4220 10040 2680 3520 9530 2010 2640 7900 

Vc(sfm) 525 689 1640 525 689 1870 525 689 2067 

Vf(in/min) 63 166 237 53 139 300 40 104 311 

fz(in/t) 0.010 0.020 0.012 0.010 0.020 0.016 0.010 0.020 0.020 

ap(in) 0.031 0.024 0.004 0.039 0.028 0.004 0.049 0.035 0.004 

ap(in) 0.063 0.043 0.014 0.079 0.059 0.016 0.098 0.071 0.020 

Carbon Steel
Alloy Steel
(30-45HRC)

PN15M

ATH80D

N(rpm) 2410 3010 7630 2010 2680 7030 1510 2010 5900 

Vc(sfm) 394 492 1247 394 525 1378 394 525 1542 

Vf(in/min) 48 119 180 40 106 222 30 79 232 

fz(in/t) 0.010 0.020 0.012 0.010 0.020 0.016 0.010 0.020 0.020 

ap(in) 0.031 0.024 0.004 0.039 0.028 0.004 0.049 0.035 0.004 

ap(in) 0.063 0.043 0.012 0.079 0.059 0.016 0.098 0.071 0.020 

Cast Iron
FC, FCD

ATH80D

PN15M

N(rpm) 3210 4220 10040 2680 3520 9530 2010 2640 7900 

Vc(sfm) 525 689 1640 525 689 1870 525 689 2067 

Vf(in/min) 89 233 237 74 194 300 56 146 311 

fz(in/t) 0.014 0.028 0.012 0.014 0.028 0.016 0.014 0.028 0.020 

ap(in) 0.031 0.024 0.004 0.039 0.028 0.004 0.049 0.035 0.004 

ap(in) 0.063 0.043 0.012 0.079 0.059 0.016 0.098 0.071 0.020 

Hardened Steel
(45-55HRC)

ATH80D

PN15M

N(rpm) 2010 3010 7030 1680 2510 6690 1260 1890 5650 

Vc(sfm) 328 492 1148 328 492 1312 328 492 1476 

Vf(in/min) 19 57 166 16 48 211 12 36 222 

fz(in/t) 0.005 0.009 0.012 0.005 0.009 0.016 0.005 0.009 0.020 

ap(in) 0.031 0.024 0.004 0.039 0.028 0.004 0.049 0.035 0.004 

ap(in) 0.063 0.043 0.012 0.079 0.059 0.016 0.098 0.071 0.020 

Hardened Steel
(55-62HRC)

ATH80D

N(rpm) 1610 2410 5620 1340 2010 5350 1010 1510 4520 

Vc(sfm) 262 394 919 262 394 1050 262 394 1181 

Vf(in/min) 15 46 133 13 38 169 10 29 178 

fz(in/t) 0.005 0.009 0.012 0.005 0.009 0.016 0.005 0.009 0.020 

ap(in) 0.031 0.024 0.004 0.039 0.028 0.004 0.049 0.035 0.004 

ap(in) 0.063 0.043 0.012 0.079 0.059 0.016 0.098 0.071 0.020 

Maximum fz(in/t) < 0.039 < 0.039 < 0.039

Maximum ap(in) < 0.312 < 0.375 < 0.5

Overhang ratio vc (sfm) vf(in/min)

<3 Dc 100% 100%

3Dc~5Dc 70% 70%

5Dc~8Dc 60% 60%

8Dc~10Dc 50% 50%
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Cutting Conditions
MetricIABPFN/ABPFN

ø 6mm 8mm 10mm 12mm

Semi-finishing
Finishing

Semi-finishing
Finishing

Semi-finishing
Finishing

Semi-finishing
Finishing

General Hi-Speed General Hi-Speed General Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
(<30HRC)

PN15M

ATH80D

N(min-1) 8,500 16,460 16,460 6,370 12,350 12,350 5,100 9,240 11,150 4,250 7,170 10,090 

Vc(m/min) 160 310 310 160 310 310 160 290 350 160 270 380 

Vf(mm/min) 1,700 4,940 3,300 2,550 9,880 4,940 2,040 7,400 4,460 1,700 5,740 4,040 

fz(mm/t) 0.1 0.15 0.1 0.2 0.4 0.2 0.2 0.4 0.2 0.2 0.4 0.2

ap(mm) 0.1 0.05 0.05 0.2 0.1 0.1 0.25 0.15 0.1 0.3 0.2 0.1

ap(mm) 0.6 0.6 0.2 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3

Carbon Steel
Alloy Steel
(30-45HRC)

PN15M

ATH80D

N(min-1) 6,370 14,340 14,340 4,780 10,750 10,750 3,830 7,650 9,560 3,190 6,110 8,760 

Vc(m/min) 120 270 270 120 270 270 120 240 300 120 230 330 

Vf(mm/min) 1,280 4,310 2,870 1,920 8,600 4,300 1,540 6,120 3,830 1,280 4,890 3,510 

fz(mm/t) 0.1 0.15 0.10 0.2 0.4 0.2 0.2 0.4 0.2 0.2 0.4 0.2

ap(mm) 0.1 0.05 0.05 0.2 0.1 0.1 0.25 0.15 0.1 0.3 0.2 0.1

ap(mm) 0.6 0.6 0.2 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3

Cast Iron
FC, FCD

ATH80D

PN15M

N(min-1) 8,500 16,460 16,460 6,370 12,350 12,350 5,100 9,240 11,150 4,250 7,170 10,090 

Vc(m/min) 160 310 310 160 310 310 160 290 350 160 270 380 

Vf(mm/min) 1,700 6,590 3,300 3,830 14,820 4,940 3,060 11,090 6,690 2,550 8,610 6,060 

fz(mm/t) 0.1 0.2 0.1 0.3 0.6 0.2 0.3 0.60 0.3 0.3 0.60 0.30 

ap(mm) 0.1 0.05 0.05 0.2 0.1 0.1 0.25 0.15 0.1 0.3 0.2 0.1

ap(mm) 0.6 0.6 0.2 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3

Hardened Steel
(45-55HRC)

ATH80D

PN15M

N(min-1) 5,310 12,210 12,210 3,990 9,160 9,160 3,190 6,690 8,290 2,660 5,310 7,700 

Vc(m/min) 100 230 230 100 230 230 100 210 260 100 200 290 

Vf(mm/min) 850 2,450 2,450 800 3,670 3,670 640 2,680 3,320 540 2,130 3,080 

fz(mm/t) 0.08 0.10 0.10 0.1 0.2 0.2 0.1 0.2 0.2 0.1 0.2 0.2

ap(mm) 0.1 0.05 0.05 0.2 0.1 0.1 0.25 0.15 0.1 0.3 0.2 0.1

ap(mm) 0.6 0.6 0.2 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3

Hardened Steel
(55-62HRC)

ATH80D

N(min-1) 4,250 9,560 9,560 3,190 7,170 7,170 2,550 5,420 6,370 2,130 4,250 6,110 

Vc(m/min) 80 180 180 80 180 180 80 170 200 80 160 230 

Vf(mm/min) 680 1,920 1,920 640 2,870 2,870 510 2,170 2,550 430 1,700 2,450 

fz(mm/t) 0.08 0.10 0.10 0.1 0.20 0.20 0.10 0.20 0.20 0.10 0.20 0.20 

ap(mm) 0.1 0.05 0.05 0.2 0.1 0.1 0.25 0.15 0.1 0.3 0.2 0.1

ap(mm) 0.6 0.6 0.2 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3

Maximum fz(mm/t) < 0.2 < 0.8 < 0.8 < 0.8

Maximum ap(mm) < 3.0 < 4.0 < 5.0 < 6.0

Overhang ratio vc (m/min) vf(mm/min)

<3 Dc 100% 100%

3Dc~5Dc 70% 70%

5Dc~8Dc 60% 60%

8Dc~10Dc 50% 50%
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Cutting Conditions
MetricIABPFN/ABPFN

ø 16mm 20mm 25mm

Semi-finishing
Finishing

Semi-finishing
Finishing

Semi-finishing
Finishing

General Hi-Speed General Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
(<30HRC)

PN15M

ATH80D

N(min-1) 3,190 4,180 9,960 2,550 3,350 9,080 2,040 2,680 8,030 

Vc(m/min) 160 210 500 160 210 570 160 210 630 

Vf(mm/min) 1,600 4,180 5,980 1,280 3,350 7,270 1,020 2,680 8,030 

fz(mm/t) 0.25 0.5 0.3 0.25 0.5 0.4 0.25 0.5 0.5

ap(mm) 0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1

ap(mm) 1.6 1.1 0.35 2 1.5 0.4 2.5 1.8 0.5

Carbon Steel
Alloy Steel
(30-45HRC)

PN15M

ATH80D

N(min-1) 2,390 2,990 7,570 1,920 2,550 6,690 1,530 2,040 5,990 

Vc(m/min) 120 150 380 120 160 420 120 160 470 

Vf(mm/min) 1,200 2,990 4,550 960 2,550 5,360 770 2,040 5,990 

fz(mm/t) 0.25 0.5 0.3 0.25 0.50 0.40 0.25 0.50 0.50 

ap(mm) 0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1 

ap(mm) 1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5

Cast Iron
FC, FCD

ATH80D

PN15M

N(min-1) 3,190 4,180 9,960 2,550 3,350 9,080 2,040 2,680 8,030 

Vc(m/min) 160 210 500 160 210 570 160 210 630 

Vf(mm/min) 2,240 5,860 5,980 1,790 4,690 7,270 1,430 3,760 8,030 

fz(mm/t) 0.35 0.70 0.30 0.35 0.70 0.4 0.35 0.70 0.5

ap(mm) 0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1

ap(mm) 1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5

Hardened Steel
(45-55HRC)

ATH80D

PN15M

N(min-1) 2,000 2,990 6,970 1,600 2,390 6,370 1,280 1,920 5,740 

Vc(m/min) 100 150 350 100 150 400 100 150 450 

Vf(mm/min) 480 1,440 4,190 390 1,150 5,100 310 930 5,740 

fz(mm/t) 0.12 0.24 0.30 0.12 0.24 0.4 0.12 0.24 0.50 

ap(mm) 0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1

ap(mm) 1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5

Hardened Steel
(55-62HRC)

ATH80D

N(min-1) 1,600 2,390 5,580 1,280 1,920 5,100 1,020 1,530 4,590 

Vc(m/min) 80 120 280 80 120 320 80 120 360 

Vf(mm/min) 390 1,150 3,350 310 930 4,080 250 740 4,590 

fz(mm/t) 0.12 0.24 0.30 0.12 0.24 0.40 0.12 0.24 0.50 

ap(mm) 0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1

ap(mm) 1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5

Maximum fz(mm/t) < 1.0 < 1.0 < 1.0

Maximum ap(mm) < 8.0 < 10.0 < 12.5

Overhang ratio vc (m/min) vf(mm/min)

<3 Dc 100% 100%

3Dc~5Dc 70% 70%

5Dc~8Dc 60% 60%

8Dc~10Dc 50% 50%



IABPS/ABPS

Full radius ball inserts utilizes new PN08M coating

Ideal for machining cast iron, soft to hardened steels

Set up R accuracy ±0.015mm

Insert R accuracy ±0.01mm

Indexable Ball End Mills for  
Semi-Finishing and Finishing

FEATURES

SHANK 
STYLE
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FeaturesIABPS/ABPS

FEATURES

INTRODUCTION
1. High accuracy is exhibited from the ball tip to the outer circumference – Set up R accuracy: ±0.015mm (Insert R accuracy  
 ±0.01mm or less) – 
2. Excellent cutting performance and beautiful cutting surface finish. 
3. High-performance coated inserts provide long life.

2. Insert Installation

To meet the specification for precision of ±0.015mm, please 
follow this procedure:

1.  Clean the inseart seat: Using compressed air or similar, 
 clean the seat.

2.  Put in the insert with its top mark positioned to the screw- 
 tightening side of the tool body.

3.  Tighten the clamp screw with the special wrench. Please do  
 not press down on the insert during this tightening process.

4.  This is the end of insert set-up.

Clamp screw (high precision screw) 

Tool body

Top mark 

IZCHG

ZCHG

Cross-sectional structure and characteristics of PN coating membrane
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Characteristics Conventional PN
Hardness

Friction coefficient

Oxidation temperature

Comparison of Characteristics
 

Friction Coefficient and Hardness of Coating

Membrane surface 
with improved 
lubricative 
characteristics

Improved bonding strength 
tool life is improved.

Fine microstructure 
increases 
heat resistance!

Cross-sectional structure and characteristics of PN coating membrane

Membrane surface 
with improved 

lubricative 
characteristics

Improved bonding strength 
tool life is improved.

Fine microstructure 
increases 
heat resistance!

1. New PVD Nano Technology

PN Coating: Industry’s first multi-layer structure provides improved adhesion and membrane hardness as well as improving the 
oxidation-resistance temperature. PN Coating improves the friction coefficient, reduces generation of heat while cutting.

Strengths: Exhibits stable tool life in cutting materials such as plastic injection molds etc. where tool seizure often occurs. Achieves 
longer	tool	life	in	cutting	prehardened	steel	such	as	carbon	steel,	alloy	steel,	stainless	steel,	hot	and	cold	tool	steel,	etc.	PN08M	adopts	
micro-grain substrate and PN coating.



24 © 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

Shank Style
Inch + MetricIABPS/ABPS

s

φ
D

2

L

R

φ
D

c

φ
D

s

φ D3

θ n

θ k

ap

L2
L1 s

φ
D

2

L

R

φ
D

c

φ
D

s

ap

L1

Type A (Taper Neck) Type B (Straight Neck)

IABPS-Inch (Shank Style)

Part No. øDc R L øDs L2 L1 øD2 ls θn Type Insert

IABPS05S08-4-1.25 0.312 0.156 4 0.500 0.394 1.250 0.283	 2.750 4.9º A IZCHG050
IABPS06S06-4-1.25 0.375 0.188	 4 0.375 – 1.250 0.335 2.750 – B IZCHG060
IABPS08S08-6-3 0.500 0.250 6 0.500 – 3.000 0.433 3.000 – B IZCHG080
IABPS10S10-6-3 0.625 0.313 6 0.625 – 3.000 0.559 3.000 – B IZCHG100
IABPS12S12-6-3 0.750 0.375 6 0.750 – 3.000 0.669 3.000 – B IZCHG120
IABPS16S16-6-3 1.000 0.500 6 1.000 – 3.000 0.886	 3.000 – B IZCHG160

ABPS-Metric (Shank Style)

Part No. øDc R L øDs L2 L1 øD2 ls θn Type Insert

ABPS08S10-100-30 8	 4 100 10 10 30 7.3 70 2.2º A ZCHG080
ABPS10S10-100-30 10 5 100 10 – 30 9.0 70 – B ZCHG100
ABPS12S12-110-40 12 6 110 12 – 40 10.4 70 – B ZCHG120
ABPS12S12-150-75 12 6 150 12 – 75 10.4 75 – B ZCHG120
ABPS16S16-130-50 16 8	 130 16 – 50 14.3 80	 – B ZCHG160
ABPS20S20-140-60 20 10 140 20 – 60 18.0	 80	 – B ZCHG200
ABPS25S25-150-70 25 12.5 150 25 – 70 22.5 80	 – B ZCHG250
ABPS25S25-150-75 25 12.5 150 25 – 75 22.5 75 – B ZCHG250

Inserts p. 25

D ±0.015mm

FINISHINGSEMI-FINISHING HRC 55

55

Part No. Clamp Screw Wrench

Fastening 
Torque
(N•m)

IABPS05S   -  - 581-141 1.1 104-T8

IABPS06S   -  - 581-142 2.2 104-T10

IABPS08S   -  - 581-143 4.9 105-T20

IABPS10S   -  - 581-144 4.9 105-T20

IABPS12S   -  - 581-144 4.9 105-T20 

IABPS16S   -  - 581-146 9.8 105-T30A

Part No. Clamp Screw Wrench

Fastening 
Torque
(N•m)

ABPS08S   -    -  581-141 1.1 104-T8

ABPS10S   -    -  581-142 2.2 104-T10

ABPS12S   -    -  581-143 4.9 105-T20

ABPS16S   -    -  581-144 4.9 105-T20

ABPS20S   -    -  581-144 4.9 105-T20

ABPS25S   -    -  581-146 9.8 105-T30A

*Wrenches, screw anti-seizure agent, and clamp screws are sold seperately.
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InsertsIABPS/ABPS

A

R

T

φ Dc

 Inserts-Inch

Part No. øDc R A T
Grade PN Coat

(PN08M) Accuracy

IZCHG050 0.312 0.156 0.373 0.079 •

H

IZCHG060 0.375 0.188 0.443 0.098	 •
IZCHG080 0.500 0.250 0.486	 0.098	 •
IZCHG100 0.625 0.313 0.549 0.118	 •
IZCHG120 0.750 0.375 0.611 0.118	 •
IZCHG160 1.000 0.500 0.854	 0.157 •

 Inserts-Metric

Part No. øDc R A T
Grade PN Coat

(PN08M) Accuracy

ZCHG080 8 4.0 9.5 2.0 •

H

ZCHG100 10 5.0 11.5 2.5 •
ZCHG120 12 6.0 12.0 2.5 •
ZCHG160 16 8.0 14.0 3.0 •
ZCHG200 20 10.0 16.0 3.0 •
ZCHG250 25 12.5 21.5 4.0 •

Material Name
ISO Classification

Coating Name
Coating Type Application Feature

PN08M
P01-M01-K01

PN Coating
PVD

General purpose for Steel
(up to HRC 50) and Cast Iron

Combining of the AlCr coating layer with SI produces 
high hardness (3000HV) as well as good wear resis-
tance. Good for Carbon Steel Alloy Steel and Hardened 
Steel.

• = Stocked items in US
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IABPS/ABPS

Overhang ratio vc (m/min) vf(mm/min)

<3 Dc 100% 100%

3Dc~5Dc 70% 70%

5Dc~8Dc 60% 60%

ø 5/16" 3/8" 1/2"

Semi-finishing
Finishing

Semi-finishing
Finishing

Semi-finishing
Finishing

General Hi-Speed General Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
(<30HRC)

PN08M

N(rpm) 6,420 10,040 10,040 5,350 7,700 9,370 4,020 5,270 7,530 

Vc(sfm) 525 820 820 525 755 919 525 689 984 

Vf(in/min) 101 317 158 84 243 148 63 166 119 

fz(in/t) 0.008 0.016 0.008 0.008 0.016 0.008 0.008 0.016 0.008 

ap(in) 0.008 0.004 0.004 0.010 0.006 0.004 0.012 0.008 0.004 

ae(in) 0.031 0.031 0.010 0.039 0.031 0.010 0.047 0.035 0.012 

Carbon Steel
Alloy Steel
(30-45HRC)

PN08M

N(rpm) 4,820 8,830 8,830 4,020 6,360 8,030 3,010 4,520 6,520 

Vc(sfm) 394 722 722 394 623 787 394 591 853 

Vf(in/min) 76 209 139 63 150 127 48 107 103 

fz(in/t) 0.008 0.012 0.008 0.008 0.012 0.008 0.008 0.012 0.008 

ap(in) 0.008 0.004 0.004 0.010 0.006 0.004 0.012 0.008 0.004 

ae(in) 0.031 0.031 0.010 0.039 0.031 0.010 0.047 0.035 0.012 

Cast Iron
FC, FCD

PN08M

N(rpm) 6,420 10,040 10,040 5,350 7,700 9,370 4,020 5,270 7,530 

Vc(sfm) 525 820 820 525 755 919 525 689 984 

Vf(in/min) 152 395 158 126 303 222 95 207 178 

fz(in/t) 0.012 0.020 0.008 0.012 0.020 0.012 0.012 0.020 0.012 

ap(in) 0.008 0.004 0.004 0.010 0.006 0.004 0.012 0.008 0.004 

ae(in) 0.031 0.031 0.010 0.039 0.031 0.010 0.047 0.035 0.012 

Hardened Steel
(45-55HRC)

PN08M

N(rpm) 4,020 6,020 7,230 3,350 5,020 7,030 2,510 3,770 5,770 

Vc(sfm) 328 492 591 328 492 689 328 492 755 

Vf(in/min) 32 95 114 26 79 111 20 59 91 

fz(in/t) 0.004 0.008 0.008 0.004 0.008 0.008 0.004 0.008 0.008 

ap(in) 0.008 0.004 0.004 0.010 0.006 0.004 0.012 0.008 0.004 

ae(in) 0.031 0.031 0.010 0.039 0.031 0.010 0.047 0.035 0.012 

Maximum fz(in/t) < 0.031 < 0.031 < 0.031

Maximum ap(in) < 0.156 < 0.187 < 0.25

ø 5/8” 3/4” 1”

Semi-finishing
Finishing

Semi-finishing
Finishing

Semi-finishing
Finishing

General Hi-Speed General Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
(<30HRC)

PN08M

N(rpm) 3,210 4,220 8,030 2,680 3,520 7,530 2,010 2,640 6,270 

Vc(sfm) 525 689 1,312 525 689 1476 525 689 1,640 

Vf(in/min) 63 133 190 53 139 237 40 104 247 

fz(in/t) 0.010 0.016 0.012 0.010 0.020 0.016 0.010 0.020 0.020 

ap(in) 0.031 0.024 0.004 0.039 0.028 0.004 0.049 0.035 0.004 

ae(in) 0.063 0.043 0.014 0.079 0.059 0.016 0.098 0.071 0.020 

Carbon Steel
Alloy Steel
(30-45HRC)

PN08M

N(rpm) 2,410 3,010 6,020 2,010 2,510 5,520 1,510 1,890 4,640 

Vc(sfm) 394 492 984 394 492 1083 394 492 1,214 

Vf(in/min) 48 83 143 40 79 174 30 60 146 

fz(in/t) 0.010 0.014 0.012 0.010 0.016 0.016 0.010 0.016 0.016 

ap(in) 0.031 0.024 0.004 0.039 0.028 0.004 0.049 0.035 0.004 

ae(in) 0.063 0.043 0.012 0.079 0.059 0.016 0.098 0.071 0.020 

Cast Iron
FC, FCD

PN08M

N(rpm) 3,210 4,220 8,030 2,680 3,520 7,530 2,010 2,640 6,270 

Vc(sfm) 525 689 1312 525 689 1,476 525 689 1,640 

Vf(in/min) 89 200 190 74 167 237 56 125 247 

fz(in/t) 0.014 0.024 0.012 0.014 0.024 0.016 0.014 0.024 0.020 

ap(in) 0.031 0.024 0.004 0.039 0.028 0.004 0.049 0.035 0.004 

ae(in) 0.063 0.043 0.012 0.079 0.059 0.016 0.098 0.071 0.020 

Hardened Steel
(45-55HRC)

PN08M

N(rpm) 2,010 2,610 5,620 1,680 2,180 5,350 1,260 1,630 4,520 

Vc(sfm) 328 427 919 328 427 1050 328 427 1,181 

Vf(in/min) 19 41 111 16 41 169 12 31 143 

fz(in/t) 0.005 0.008 0.010 0.005 0.009 0.016 0.005 0.009 0.016 

ap(in) 0.031 0.024 0.004 0.039 0.028 0.004 0.049 0.035 0.004 

ae(in) 0.063 0.043 0.012 0.079 0.059 0.016 0.098 0.071 0.020 

Maximum fz(in/t) < 0.039 < 0.039 < 0.039

Maximum ap(in) < 0.312 < 0.375 < 0.5

Cutting Conditions
Inch
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Cutting Conditions
MetricIABPS/ABPS

ø 8mm 10mm 12mm

Semi-finishing
Finishing

Semi-finishing
Finishing

Semi-finishing
Finishing

General Hi-Speed General Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
(<30HRC)

PN08M

N(min-1) 6,370 9,960 9,960 5,100 7,330 8,920 4,250 5,580 7,970 

Vc(m/min) 160 250 250 160 230 280 160 210 300

Vf(mm/min) 2,550 7,970 3,990 2,040 5,870 3,570 1,700 4,470 3,190 

fz(mm/t) 0.2 0.4 0.2 0.2 0.4 0.2 0.2 0.4 0.2

ap(mm) 0.2 0.1 0.1 0.25 0.15 0.1 0.3 0.2 0.1

ap(mm) 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3

Carbon Steel
Alloy Steel
(30-45HRC)

PN08M

N(min-1) 4,780 8,760 8,760 3,830 6,060 7,650 3,190 4,780 6,910 

Vc(m/min) 120 220 220 120 190 240 120 180 260

Vf(mm/min) 1,920 5,260 3,510 1,540 3,640 3,060 1,280 2,870 2,770 

fz(mm/t) 0.2 0.3 0.2 0.2 0.3 0.2 0.2 0.3 0.2

ap(mm) 0.2 0.1 0.1 0.25 0.15 0.1 0.3 0.2 0.1

ap(mm) 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3

Cast Iron
FC, FCD

PN08M

N(min-1) 6,370 9,960 9,960 5,100 7,330 8,920 4,250 5,580 7,970 

Vc(m/min) 160 250 250 160 230 280 160 210 300

Vf(mm/min) 3,830 9,960 3,990 3,060 7,330 5,360 2,550 5,580 4,790 

fz(mm/t) 0.3 0.5 0.2 0.3 0.5 0.3 0.3 0.5 0.3

ap(mm) 0.2 0.1 0.1 0.25 0.15 0.1 0.3 0.2 0.1

ap(mm) 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3

Hardened Steel
(45-55HRC)

PN08M

N(min-1) 3,990 5,980 7,170 3,190 4,780 6,690 2,660 3,990 6,110 

Vc(m/min) 100 150 180 100 150 210 100 150 230

Vf(mm/min) 800 2,400 2,870 640 1,920 2,680 540 1,600 2,450 

fz(mm/t) 0.1 0.2 0.2 0.1 0.2 0.2 0.1 0.2 0.2

ap(mm) 0.2 0.1 0.1 0.25 0.15 0.1 0.3 0.2 0.1

ap(mm) 0.8 0.8 0.25 1 0.8 0.25 1.2 0.9 0.3

Maximum fz(mm/t) < 0.8 < 0.8 < 0.8

Maximum ap(mm) < 4.0 < 5.0 < 6.0

ø 16mm 20mm 25mm

Semi-finishing
Finishing

Semi-finishing
Finishing

Semi-finishing
Finishing

General Hi-Speed General Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
(<30HRC)

PN08M

N(min-1) 3,190 4,180 7,970 2,550 3,350 7,170 2,040 2,680 6,370 

Vc(m/min) 160 210 400 160 210 450 160 210 500

Vf(mm/min) 1,600 3,350 4,790 1,280 3,350 5,740 1,020 2,680 6,370 

fz(mm/t) 0.25 0.4 0.3 0.25 0.5 0.4 0.25 0.5 0.5

ap(mm) 0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1

ap(mm) 1.6 1.1 0.35 2 1.5 0.4 2.5 1.8 0.5

Carbon Steel
Alloy Steel
(30-45HRC)

PN08M

N(min-1) 2,390 2,990 5,980 1,920 2,390 5,260 1,530 1,920 4,720 

Vc(m/min) 120 150 300 120 150 330 120 150 370

Vf(mm/min) 1,200 2,100 3,590 960 1,920 4,210 770 1,540 3,780 

fz(mm/t) 0.25 0.35 0.3 0.25 0.4 0.4 0.25 0.4 0.4

ap(mm) 0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1

ap(mm) 1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5

Cast Iron
FC, FCD

PN08M

N(min-1) 3,190 4,180 7,970 2,550 3,350 7,170 2,040 2,680 6,370 

Vc(m/min) 160 210 400 160 210 450 160 210 500

Vf(mm/min) 2,240 5,020 4,790 1,790 4,020 5,740 1,430 3,220 6,370 

fz(mm/t) 0.35 0.6 0.3 0.35 0.6 0.4 0.35 0.6 0.5

ap(mm) 0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1

ap(mm) 1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5

Hardened Steel
(45-55HRC)

PN08M

N(min-1) 2,000 2,590 5,580 1,600 2,080 5,100 1,280 1,660 4,590 

Vc(m/min) 100 130 280 100 130 320 100 130 360

Vf(mm/min) 480 1,040 2,790 390 1,000 4,080 310 800 3,680 

fz(mm/t) 0.12 0.2 0.25 0.12 0.24 0.4 0.12 0.24 0.4

ap(mm) 0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1

ap(mm) 1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5

Maximum fz(mm/t) < 1.0 < 1.0 < 1.0

Maximum ap(mm) < 8.0 < 10.0 < 12.5

Overhang ratio vc (m/min) vf(mm/min)

<3 Dc 100% 100%

3Dc~5Dc 70% 70%

5Dc~8Dc 60% 60%



ABP4F

Four flute design provides improved productivity 
compared to traditional two-flute design

Radius tolerance of ±0.01mm across three inserts

Extended gage lengths are ideal for deep cavity milling

Three insert grades for machining everything from cast iron to 
high-hardness steels. 

Four Flute Indexable Ball End Mills 
for High Efficiency Finishing 

FEATURES

SHANK 
STYLE
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FeaturesABP4F

1. New Product

2. Advantage of Machining with Four Flute End Mills

The ABP4F Four Flute Ball Nose Indexable End Mills are designed to improve semi-finishing and finishing productivity and 
accuracy. The unique four flute design delivers a Radius tolerance of ±0.01mm across all three inserts. Available in diameters of  
20 – 30mm in a wide range of gauge lengths, these tools are ideal for deep cavity work in larger dies and molds. 

Example of large press die for automotive parts
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PM
)

Gantry type
n max：24,000min-1
vf max：40～80m/min

n max：12,000-20,000min-1
vf max：～ 20m/min

Conventional
conditions

Positioning of 
ABP4F (4 insert)

Not AvailableNot Available

0 5 10 15 20 25 30 35

Finishing Semi-Finishing

Accuracy

High-efficiency

High-accuracy

E
ffi
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cy

Compared with conventional 2-flute ball end mills, 
ABP4F improves cutting performance.

Accuracy

High-efficiency

High-accuracy

E
ffi

ci
en

cy

Compared with conventional 2-flute ball end mills, 
ABP4F improves cutting performance and accuracy.

Efficiency improved 
by 4-flute end mill

Efficient processing 
with small pitch

Reduced processing 
load on semi-finishing

Improve finishing
accuracy

Conventional
2-flute

ball end mill

ABP4F
4-flutes

Conventional
2-flute

ball end mill

ABP4F
4-flutes
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ABP4F Features

3. Recommended Coating Grade Map

The ABP4F Four Flute Ball Nose Indexable End Mills are designed to improve semi-finishing and finishing productivity 
and accuracy. The unique for flute design delivers a Radius tolerance of ±0.01mm across all three inserts. Available 
in diameters of 20 – 30mm and 1” in a wide range of gage lengths, these tools are ideal for deep cavity work in larger 
dies and molds. 

Example of large press die for automotive parts

HRC6050403020Hardness

Inserts
grade

HighLow

ATH10E
PN15M

　Grade

　Grade

　Grade

ATH80D

Cast Iron Carbon Steel / Pre-hardened Steel SKD61/H13 D2
Work material

Padding Material / Frame Hard SteelStainless steel
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ABP4F Shank Style 
Metric

FINISHINGSEMI-FINISHING

60
HRC 60

ABP4F-Metric (Shank Style)

Part No. øD R L ap L2 L1 ls ød1 ød2 Insert

C
ar

b
id

e 
S

ha
nk

ABP4F20S20WL80 20 10.0 160 10.0 17.0 80 80 20 19 ZDFG200**
ABP4F20S20WL100 20 10.0 180 10.0 17.0 100 80 20 19 ZDFG200**
ABP4F20S20WL120 20 10.0 200 10.0 17.0 120 80 20 19 ZDFG200**
ABP4F25S25WL100 25 12.5 180 12.5 23.5 100 80 25 24 ZDFG250**
ABP4F25S25WL120 25 12.5 200 12.5 23.5 120 80 25 24 ZDFG250**
ABP4F25S25WL150 25 12.5 230 12.5 23.5 150 80 25 24 ZDFG250**
ABP4F30S32WL100 30 15.0 180 15.0 30.0 100 80 32 28 ZDFG300**
ABP4F30S32WL120 30 15.0 200 15.0 30.0 120 80 32 28 ZDFG300**
ABP4F30S32WL150 30 15.0 230 15.0 30.0 150 80 32 28 ZDFG300**

S
te

el
 S

ha
nk

ABP4F20S20L60 20 10.0 140 10.0 17.0 60 80 20 19 ZDFG200**
ABP4F20S20L80 20 10.0 160 10.0 17.0 80 80 20 19 ZDFG200**
ABP4F20S20L100 20 10.0 180 10.0 17.0 100 80 20 19 ZDFG200**
ABP4F25S25L100 25 12.5 180 12.5 23.5 100 80 25 24 ZDFG250**
ABP4F25S25L120 25 12.5 200 12.5 23.5 120 80 25 24 ZDFG250**
ABP4F25S25L150 25 12.5 230 12.5 23.5 150 80 25 24 ZDFG250**
ABP4F30S32L100 30 15.0 180 15.0 30.0 100 80 32 29 ZDFG300**
ABP4F30S32L120 30 15.0 200 15.0 30.0 120 80 32 29 ZDFG300**
ABP4F30S32L150 30 15.0 230 15.0 30.0 150 80 32 29 ZDFG300**

Part No. Clamp Screw Clamp Screw Screwdriver / Wrench
Screw Anti- 

Seizure Agent

A     B

ABP4F20S20  L   155-158 250-140 104-T15 A 104-T6 A

P-37ABP4F25S25  L   155-159 250-141 104-T15 A 104-T8 A

ABP4F30S32  L   155-160 265-141 105-T20 B 104-T10 A

R

L

L1 ℓs

φ
D

s

φ
D

c

φ
D

2

ap

L2

Carbide Shank

Steel Shank

D ±0.01

Inserts p. 32
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L1 ℓs
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2
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L2
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InsertsABP4F

ABP4F-Metric (Modular Style)

Part No. ATH10E ATH80D PN15M R A T* Set Items

ZDFG200SET • • • 10.0 13.8 3.2/2.4
Inserts are packaged with one main insert 

and two sub inserts
ZDFG250SET • • • 12.5 16.8 4.0/3.0
ZDFG300SET • • • 15.0 20.0 5.0/3.6

Main Insert Secondary Insert

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

ATH80D
P01-K01

ATH Coating
PVD

For hardened steels (45~65HRC)
Multi-layer structure provides improved adhesion 
strength, coating hardness, and oxidation resistance.

ATH10E
K01

ATH Coating
PVD

For cast iron
Multi-layer structure provides improved adhesion 
strength, coating hardness, and oxidation resistance. 
Suitable for finishing of cast iron.

PN15M
P10

PN Coating
PVD

General purpose for steel
It adopts PN coating which was excellent in heat 
resistance with higher hardness. Suitable of finishing of 
common steels.

A

R

T
AT

R

Top mark 

Main insert 

Sub insert 

Set up Procedures of Inserts

To meet the specification for radius tolerance of ±0.01mm, attach inserts according to this 
procedure.

Inserts must be set up in order of main insert then sub insert. Clean the insert seat by using 
compressed air. Apply the screw anti-seizure agent to the whole clamp screw. Excessive 
tightening torque applied to the screw can cause screw damage and seize the screw in place. 
DO NOT exceed the recommended tightening torque 

Set-up Procedure of Main Insert

1. Place top mark of the insert as shown toward screw tightening side.

2. Tighten the insert screw while applying minimal pressure to insert.

Set-up Procedure of Sub Insert

3. Install sub insert along the restraining wall.

4. Tighten the insert screw while applying firm  
     pressure to insert.

*Inserts must be removed in the order of Sub 
Insert then Main Insert.

Recommended Tightening Torque

Diameter 
(mm)

Main Insert 
(N•m)

Sub Insert 
(N•m)

ø20 2.2 0.5
ø25 2.9 1.1
ø30 4.9 2.0

*Main insert / Secondary insert
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Cutting Conditions
InchABP4F

ø ø20 ø25 ø30

Work 
Materials

Insert Grade

Cutting 
Condition

Semi- 
finishing

Finishing

Semi- 
finishing

Finishing

Semi- 
finishing

Finishing

Semi-
finishing Finishing General Hi-Speed General Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
(<30HRC)

PN15M PN15M

N(rpm) 4,780 9,240 10,350 4,460 8,790 10,190 3,820 7,640 10,080

Vc(sfm) 984 1902.4 2132 1148 2263.2 2624 1180.8 2361.6 3116

Vf(in/min) 135 262 359 141 277 353 120 241 349

fz(in/t) 0.007 0.007 0.009 0.008 0.008 0.009 0.008 0.008 0.009

ap(in) 0.012 0.004 0.004 0.016 0.004 0.004 0.020 0.004 0.004

ae(in) 0.047 0.016 0.016 0.055 0.018 0.018 0.059 0.020 0.020

Carbon Steel
Alloy Steel
(30-45HRC) PN15M

ATH80D
PN15M
ATH80D

N(rpm) 3,670 6,850 7,960 3,060 6,880 8,280 2,650 6,050 8,490

Vc(sfm) 754 1410 1640 787 1771 2132 820 1870 2624

Vf(in/min) 104 194 251 96 217 261 83 191 267

fz(in/t) 0.007 0.007 0.008 0.008 0.008 0.008 0.008 0.008 0.008

ap(in) 0.012 0.004 0.004 0.016 0.004 0.004 0.020 0.004 0.004

ae(in) 0.039 0.016 0.016 0.055 0.018 0.018 0.059 0.020 0.020

Cast Iron

ATH80D
PN15M

ATH10E
ATH80D
PN15M

N(rpm) 6,690 10,190 11,150 5,930 10,570 11,460 5,940 9,550 11,670

Vc(sfm) 1378 2099 2296 1525 2722 2952 1837 2952 3608

Vf(in/min) 190 321 439 187 333 451 187 301 459

fz(in/t) 0.007 0.008 0.010 0.008 0.008 0.010 0.008 0.008 0.010

ap(in) 0.012 0.004 0.004 0.016 0.004 0.004 0.020 0.004 0.004

ae(in) 0.047 0.016 0.016 0.055 0.018 0.018 0.059 0.020 0.020

Hardened Steel
(45-55HRC)

ATH80D
PN15M

ATH80D
PN15M

N(rpm) 1,910 4,780 6,690 1,790 4,460 6,120 1,700 4,240 5,840

Vc(sfm) 394 984 1378 459 1148 1574 525 1312 1804

Vf(in/min) 54 135 211 51 141 193 48 134 184

fz(in/t) 0.007 0.007 0.008 0.007 0.008 0.008 0.007 0.008 0.008

ap(in) 0.008 0.004 0.004 0.012 0.004 0.004 0.016 0.004 0.004

ae(in) 0.031 0.012 0.012 0.035 0.016 0.016 0.039 0.020 0.020

Hardened Steel
(55-62HRC)

ATH80D ATH80D

N(rpm) 1,600 3,190 5,420 1,410 3,570 5,230 1,270 3,820 5,200

Vc(sfm) 328 656 1115 361 918 1345 394 1181 1607

Vf(in/min) 45 91 170 40 113 165 36 120 164

fz(in/t) 0.007 0.007 0.008 0.007 0.008 0.008 0.007 0.008 0.008

ap(in) 0.008 0.004 0.004 0.012 0.004 0.004 0.016 0.004 0.004

ae(in) 0.020 0.012 0.012 0.024 0.016 0.016 0.031 0.020 0.020

Maximum fz(in/t) < 0.020 < 0.023 < 0.027

Maximum ap(in) < 0.4 < 0.5 < 0.6

Overhang ratio vc (sfm) vf(in/min)

<4 Dc 100% 100%

4Dc~8Dc 85% 85%

1. These conditions are for general gudance; in actual machining conditions adjust the parameters according  

    to your actual machine and work-piece conditions.

2. The above table is for an overhang of <4Dc using a carbide shank as the standard. When using a steel  

    shank, reduce the cutting conditions by approximately 20%.

3. When overhang is 4Dc or more, values in the above table should be adjusted by refering to the table at left



IRH2P/RH2P

High accuracy ground inserts paired with high accuracy cutter bodies

Designed for improved runout accuracy and stable cutting performance

2mm (0.0787”) corner radius on inserts

JP4005 coating for milling of hardened steels up to 62HRC

High Accuracy Indexable 
Radius End Mills

FEATURES

MODULAR
STYLE

SHANK 
STYLE
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 Category

 Inserts

 Edge shape

 ASM type  RH2P type

 Accuracy

 

Features

Recommended 
cutting 

applications

Combination of high-accuracy-ground inserts  (H grade) and high-accuracy bodies 
improves edge runout accuracy and stable cutting performance.

RH2P adopts high-accuracy-ground inserts(H grade) and high-accuracy bodies.

 
RH2P adopts cornerR 2mm

RH2P adopts exclusive negative edge shape.

RH2P adopts cornerR 2mm in order to reduce the remains by approximate corner R.

By having negative setting of the rake angle against the axial direction, 
RH2P improves toughness of edges and reduces wear.

Axial rake angle
Positive

Setting for conventional method
Axial rake angle
Positive

Axial rake angle
Negative

Axial rake angle
Negative

Setting for latest method

・ASM can perform high-feed processing and sholder face milling 
processing.
・Low cutting force due to inserts has breaker.
・Economical inserts (M grade).

・For roughing process for carbon steel and stainless steel.
・Sholder face milling as depth of cut under 2mm (0.0787”).

・RH2P performs high-accuracy processing by combination of
 high-accuracy-ground inserts and hi-accuracy bodies.
・Edge toughness is fine, due to flat type inserts.
・RH2P reduces the wear of flank, by adopting the negative edge shape.

・For roughing process and semi-finishing process of pre-hardened steel.
・For roughing process and semi-finishing process of hardened steel (over 55HRC).
・For unstable cutting (for example :nitrided materials).

M grade

Type of low cutting resistancee with breaker

For high-feed 
processing

For high-feed 
processing

Sholder face 
milling processing

Flat type inserts high-toughness

H grade

High-accuracy grinding grade insert

Negative edge shape
Corner R : 2mm (0.0787”)

1. Key Product Details

FeaturesIRH2P/RH2P

 Category

 Inserts

 Edge shape

 ASM type  RH2P type

 Accuracy

 

Features

Recommended 
cutting 

applications

Combination of high-accuracy-ground inserts  (H grade) and high-accuracy bodies 
improves edge runout accuracy and stable cutting performance.

RH2P adopts high-accuracy-ground inserts(H grade) and high-accuracy bodies.

 
RH2P adopts cornerR 2mm

RH2P adopts exclusive negative edge shape.

RH2P adopts cornerR 2mm in order to reduce the remains by approximate corner R.

By having negative setting of the rake angle against the axial direction, 
RH2P improves toughness of edges and reduces wear.

Axial rake angle
Positive

Setting for conventional method
Axial rake angle
Positive

Axial rake angle
Negative

Axial rake angle
Negative

Setting for latest method

・ASM can perform high-feed processing and sholder face milling 
processing.
・Low cutting force due to inserts has breaker.
・Economical inserts (M grade).

・For roughing process for carbon steel and stainless steel.
・Sholder face milling as depth of cut under 2mm (0.0787”).

・RH2P performs high-accuracy processing by combination of
 high-accuracy-ground inserts and hi-accuracy bodies.
・Edge toughness is fine, due to flat type inserts.
・RH2P reduces the wear of flank, by adopting the negative edge shape.

・For roughing process and semi-finishing process of pre-hardened steel.
・For roughing process and semi-finishing process of hardened steel (over 55HRC).
・For unstable cutting (for example :nitrided materials).

M grade

Type of low cutting resistancee with breaker

For high-feed 
processing

For high-feed 
processing

Sholder face 
milling processing

Flat type inserts high-toughness

H grade

High-accuracy grinding grade insert

Negative edge shape
Corner R : 2mm (0.0787”)
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2. Wear reduction effect of negative edge shape

 Category

 Inserts

 Edge shape

 ASM type  RH2P type

 Accuracy

 

Features

Recommended 
cutting 

applications

Combination of high-accuracy-ground inserts  (H grade) and high-accuracy bodies 
improves edge runout accuracy and stable cutting performance.

RH2P adopts high-accuracy-ground inserts(H grade) and high-accuracy bodies.

 
RH2P adopts cornerR 2mm

RH2P adopts exclusive negative edge shape.

RH2P adopts cornerR 2mm in order to reduce the remains by approximate corner R.

By having negative setting of the rake angle against the axial direction, 
RH2P improves toughness of edges and reduces wear.

Axial rake angle
Positive

Setting for conventional method
Axial rake angle
Positive

Axial rake angle
Negative

Axial rake angle
Negative

Setting for latest method

・ASM can perform high-feed processing and sholder face milling 
processing.
・Low cutting force due to inserts has breaker.
・Economical inserts (M grade).

・For roughing process for carbon steel and stainless steel.
・Sholder face milling as depth of cut under 2mm (0.0787”).

・RH2P performs high-accuracy processing by combination of
 high-accuracy-ground inserts and hi-accuracy bodies.
・Edge toughness is fine, due to flat type inserts.
・RH2P reduces the wear of flank, by adopting the negative edge shape.

・For roughing process and semi-finishing process of pre-hardened steel.
・For roughing process and semi-finishing process of hardened steel (over 55HRC).
・For unstable cutting (for example :nitrided materials).

M grade

Type of low cutting resistancee with breaker

For high-feed 
processing

For high-feed 
processing

Sholder face 
milling processing

Flat type inserts high-toughness

H grade

High-accuracy grinding grade insert

Negative edge shape
Corner R : 2mm (0.0787”)

3. Comparison between ASM and RH2P

•	Combination	of	high-accuracy	ground	inserts	(H	grade)	and	high-accuracy	
bodies improves edge runout accuracy and stable cutting performance.

•	RH2P	adopts	a	corner	radius	of	2mm	(0.0787″) to reduce the remains by 
approximately corner R.

•	RH2P	adopts	an	exclusive	negative	edge	shape.

•	By	having	a	negative	setting	of	the	rake	angle	against	teh	axial	direction,	
RH2P improves toughness of edges and reduces wear.
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Shank Style
Inch + MetricIRH2P/RH2P

Fig-1 Regular type

Fig-2 Undercut type

φ
Dc

φ
Ds

L

L1

φ
Ds

φ
Dc

L1

L

rε=2

rε=2

IRH2P-Inch (Shank Style)

Part No. Flutes ØDc L ØDs L1 Insert

IRH2P1006S-2 2 0.375 3.0 0.375 0.75 EPHW0402TN-2
IRH2P1008S-3 3 0.500 3.0 0.500 0.75 EPHW0402TN-2
IRH2P1010S-4 4 0.625 3.5 0.625 1.00 EPHW0402TN-2
IRH2P1012S-5 5 0.750 4.0 0.750 1.00 EPHW0402TN-2
IRH2P1016S-6 6 1.000 5.5 1.000 2.50 EPHW0402TN-2

RH2P-Metric (Shank Style)

Part No. Flutes øDc L ØDs L1 Insert

RH2P1010S-2 2 10 80 10 20 EPHW0402TN-2
RH2P1012S-3 3 12 80 12 20 EPHW0402TN-2
RH2P1016S-4 4 16 90 16 25 EPHW0402TN-2
RH2P1020S-5 5 20 105 20 25 EPHW0402TN-2

ROUGHING SEMI-FINISHING FINISHING

Fig-1 Regular type

Fig-2 Undercut type

φ
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φ
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L
L1

φ
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s
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L
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60
HRC 60

 Inserts

Part No. JP4015 JP4005 A(mm) B(mm) T(mm) r(mm)

EPHW0402TN-2 • • 6.125 4.2 2 2
部品番号  Parts

インサート  Inserts

希望小売
価格（円）
Suggested

retail price (￥)

商品コード
Item code

寸法 Size (mm)

EPHW0402TN-2 H級
H 2★ ★ 6.215 2 4.2 1,040

精度
Tolerance

class

AJコート
AJ-coated

W

T

rε

l

※環境負荷低減への配慮により、ねじ焼き付き防止剤は別売とさせていただきました。ご理解・ご協力をお願いいたします。

240-140 700 104-T6 1,470RH2P10...

形状
 Shape

部品名
 Parts

適用カッタ
Cutter body

クランプねじ
Clamp screw

ドライバー
Screw driver

P-37

ねじ焼き付き防止剤
Screw anti-seizure agent

0.5

締付トルク
Fastening torque
（N・m）

希望小売
価格（円）

Suggested 
retail price (￥)

※Due to consideration upon reduction of the enviromental burden, anti-seizure agent is sold as an option. Your understanding on this policy is highly appreciated.

希望小売
価格（円）
Suggested

retail price (￥)

JP
40
05

：一般切削・第一推奨
 General cutting, First recommended

：一般切削・第二推奨
 General cutting, Second recommended

鋼

高硬度材

Carbon steels

Hardened steels

P
H

JP
40
15

JP
41
05

JP
41
15

1010

印：2015年10月をもって生産を終了いたします。　  ：Production will be closed in October 2015.10 10

JPコート
JP-coated

AJコート
AJ-coated

JPコート
JP-coated

★印：新商品の標準在庫品です。★：Stocked Items of New products. 

■ 超硬シャンク  Carbide Shank

モジュラーミル専用シャンク  The Shanks for Modular Mill

rε I T W

商品コード
Item code

在庫
Stock

ASC10-6.5-74-24
ASC10-6.5-84-34
ASC10-6.5-114-49
ASC10-6.5-114-24
ASC12-6.5-74-24
ASC12-6.5-94-44
ASC12-6.5-129-64
ASC12-6.5-129-24
ASC16-8.5-95-30
ASC16-8.5-120-55
ASC16-8.5-140-75
ASC16-8.5-160-95
ASC16-8.5-160-30
ASC20-10.5-120-50Z
ASC20-10.5-170-90Z
ASC20-10.5-220-120Z
ASC20-10.5-270-150Z
ASC20-10.5-220-50Z
ASC20-10.5-270-50Z
ASC25-12.5-145-65
ASC25-12.5-215-115
ASC25-12.5-265-145
ASC25-12.5-315-195
ASC25-12.5-265-65
ASC25-12.5-315-65
ASC32-17-160-80
ASC32-17-210-110
ASC32-17-260-140
ASC32-17-310-190
ASC32-17-360-240
ASC32-17-260-80
ASC32-17-310-80
ASC32-17-360-80

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

22,000 

23,800 

25,800 

25,800 

30,700 

31,900 

33,700 

33,700 

41,000 

44,800 

47,700 

50,200 

50,200 

48,400 

54,200 

59,600 

75,600 

59,600 

75,600 

55,400 

64,900 

75,600 

97,500 

75,600 

97,500 

84,000 

85,000 

101,000 

137,000 

173,000 

101,000 

137,000 

173,000 

  6.5

  6.5

  8.5

10.5

10.5

12.5

12.5

17

17

M6

M6

M8

Ｍ10

Ｍ10

Ｍ12

Ｍ12

Ｍ16

Ｍ16

適用カッタ
Cutter body

タイプ
Type

エアー穴
有無
With/

without
air hole

寸　法  Size(mm)

91
101
131
131
91
111
146
146

43
53
68
43
43
63
83
43

41
51
66
41
41
61
81
41

117
142
162
182
182
145
195
245
295
245
295
170
240
290
340
290
340
187
237
287
337
387
287
337
387

74
84
114
114
74
94
129
129
95
120
140
160
160
120
170
220
270
220
270
145
215
265
315
265
315
160
210
260
310
360
260
310
360

19
17

19
17

22

25

25

25

25

27

27

24
34
49
24
24
44
64
24
30
55
75
95
30
50
90
120
150

50

65
115
145
195

65

80
110
140
190
240

80

50
50
65
90
50
50
65
105
65
65
65
65
130
70
80
100
120
170
220
80
100
120
120
200
250
80
100
120
120
120
180
230
280

  
  
9.3
  
  

11

14.5

18.5

18.5

23

23

28

28

10

12

16

20

20

25

25

32

32

A

D

B

B

B

C

C

C

C

-

-

○

○

○

○

○

○

○

-

11.5

15.5

19.5

19.5

-

-

-

-

【注意】
①市販のミ－リングチャック、焼ばめホルダーにて使用できます。
②黒数字の寸法は、RH2P-M取付け時を示します。
青数字の寸法は、RH2P-M（φ8）取付け時を示します。
赤数字の寸法は、RH2P-M（φ10,φ12）取付け時を示します。

③※1ではカッタ径がシャンク径より大きいため、シャンク部の干渉がありません。　
④※2ではカッタ径がシャンク径より小さいため、シャンク首部の干渉が生じます。

①Commercial milling chucks or shrink-fit holders can be used.
②Dimensions of black figure are when RH2P-M is attached.

Dimensions of blue figure are when RH2P-M(Ø8) is attached.
Dimensions of red figure are when RH2P-M(Ø10,Ø12) is attached.

③For ※1, since the cutter diameter is larger than the shank diameter, there is 
no interference at the shank.

④For ※2, since the diameter of the cutter is smaller than that of the shank,
interference may be a concern.

【Note】

φ8※2
φ10 
φ12※1

φ8※2
φ10※2
φ12 

φ16

φ20

φ20

φ25

φ25

φ32

φ32

●印：標準在庫品です。●：Stocked items.  
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Aタイプ Type A

L3

L
L1

L2 RsLf

M
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D

s

φ
D
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φ
D

3

φ
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Bタイプ Type B

Dタイプ Type D

Cタイプ Type C

L3

L
L1

L2 RsL f
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2 M

φ
D

3

L3
L

L1
L2 RsLf

M

φ
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s

φ
D

2

φ
D

3

φ
D

4

93
103
133
133
93
113
148
148

52
77
97
117
52
75
115
145
175

75

90
140
170
220

90

107
137
167
217
267

107

希望小売
価格（円）
Suggested 

retail price (￥)ΦDsΦD2 ΦD3 ΦD4L1L3 LM L2Lf ℓs

4

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JP4015
P10

JP Coating
PVD

General purpose for steel and
pre-hardened steel

Uses micro grain substrate and JP coating. Suitable for 
cutting of common steels through pre-hardened steels.

JP4005
P01-M01

JP Coating
PVD

For hardened steel 50HRC or 
more

JP coating is optimized for cutting high-hardness materi-
als. Uses substrate of ultrafine-particle cemented carbide.

* Recommended fastening torque 0.5N•m

-0.046/-0.096D
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Modular Style
Inch + MetricIRH2P/RH2P

IRH2P-Inch (Modular Style)

Part No. Stock Flutes ØDc Lf ØD2 M ØDb L1 L2 C E Insert

IRH2P1006M-2 • 2 0.375 0.669 0.256 6 0.370 0.217 0.571 0.197 0.276 EPHW0402TN-2
IRH2P1008M-3 • 3 0.500 0.669 0.256 6 0.386 0.217 0.571 0.197 0.276 EPHW0402TN-2
IRH2P1010M-4 • 4 0.625 0.866 0.335 8 0.504 0.217 0.669 0.315 0.394 EPHW0402TN-2
IRH2P1012M-5 • 5 0.750 0.984 0.413 10 0.701 0.217 0.748 0.394 0.591 EPHW0402TN-2
IRH2P1016M-6 • 6 1.000 0.984 0.492 12 0.819 0.217 0.866 0.394 0.669 EPHW0402TN-2
IRH2P1020M-8 • 8 1.250 1.063 0.669 16 1.134 0.236 0.906 0.472 0.866 EPHW0402TN-2

Fig-3 Modular type
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Fig-3 Modular type
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ROUGHING SEMI-FINISHING FINISHING

60
HRC 60

RH2P-Metric (Modular Style)

Part No. Stock Flutes ØDc Lf ØD2 M ØDb L1 L2 C E Insert

RH2P1010M-2  2 10 17 6.5 M6 9.4 5.5 14.5 5 7 EPHW0402TN-2
RH2P1012M-3  3 12 17 6.5 M6 9.8 5.5 14.5 5 7 EPHW0402TN-2
RH2P1016M-4  4 16 22 8.5 M8 12.8 5.5 17.0 8 10 EPHW0402TN-2
RH2P1020M-5  5 20 25 10.5 M10 17.8 5.5 19.0 10 15 EPHW0402TN-2
RH2P1025M-6  6 25 25 12.5 M12 20.8 5.5 22.0 10 17 EPHW0402TN-2
RH2P1032M-8  8 32 27 17.0 M16 28.8 6.0 23.0 12 22 EPHW0402TN-2

Part No. Clamp Screw Screw Driver
Screw Anti- 

Seizure Agent

(I)RH2P10    240-140 104-T6 P-37

* Recommended fastening torque 0.5N•m

 = Stocked items in Japan

-0.046/-0.096D

Inserts p. 36

部品番号  Parts

インサート  Inserts

希望小売
価格（円）
Suggested

retail price (￥)

商品コード
Item code

寸法 Size (mm)

EPHW0402TN-2 H級
H 2★ ★ 6.215 2 4.2 1,040

精度
Tolerance

class

AJコート
AJ-coated

W

T

rε

l

※環境負荷低減への配慮により、ねじ焼き付き防止剤は別売とさせていただきました。ご理解・ご協力をお願いいたします。

240-140 700 104-T6 1,470RH2P10...

形状
 Shape

部品名
 Parts

適用カッタ
Cutter body

クランプねじ
Clamp screw

ドライバー
Screw driver

P-37

ねじ焼き付き防止剤
Screw anti-seizure agent

0.5

締付トルク
Fastening torque
（N・m）

希望小売
価格（円）

Suggested 
retail price (￥)

※Due to consideration upon reduction of the enviromental burden, anti-seizure agent is sold as an option. Your understanding on this policy is highly appreciated.

希望小売
価格（円）
Suggested

retail price (￥)

JP
40
05

：一般切削・第一推奨
 General cutting, First recommended

：一般切削・第二推奨
 General cutting, Second recommended

鋼

高硬度材

Carbon steels

Hardened steels

P
H

JP
40
15

JP
41
05

JP
41
15

1010

印：2015年10月をもって生産を終了いたします。　  ：Production will be closed in October 2015.10 10

JPコート
JP-coated

AJコート
AJ-coated

JPコート
JP-coated

★印：新商品の標準在庫品です。★：Stocked Items of New products. 

■ 超硬シャンク  Carbide Shank

モジュラーミル専用シャンク  The Shanks for Modular Mill

rε I T W

商品コード
Item code

在庫
Stock

ASC10-6.5-74-24
ASC10-6.5-84-34
ASC10-6.5-114-49
ASC10-6.5-114-24
ASC12-6.5-74-24
ASC12-6.5-94-44
ASC12-6.5-129-64
ASC12-6.5-129-24
ASC16-8.5-95-30
ASC16-8.5-120-55
ASC16-8.5-140-75
ASC16-8.5-160-95
ASC16-8.5-160-30
ASC20-10.5-120-50Z
ASC20-10.5-170-90Z
ASC20-10.5-220-120Z
ASC20-10.5-270-150Z
ASC20-10.5-220-50Z
ASC20-10.5-270-50Z
ASC25-12.5-145-65
ASC25-12.5-215-115
ASC25-12.5-265-145
ASC25-12.5-315-195
ASC25-12.5-265-65
ASC25-12.5-315-65
ASC32-17-160-80
ASC32-17-210-110
ASC32-17-260-140
ASC32-17-310-190
ASC32-17-360-240
ASC32-17-260-80
ASC32-17-310-80
ASC32-17-360-80

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

22,000 

23,800 

25,800 

25,800 

30,700 

31,900 

33,700 

33,700 

41,000 

44,800 

47,700 

50,200 

50,200 

48,400 

54,200 

59,600 

75,600 

59,600 

75,600 

55,400 

64,900 

75,600 

97,500 

75,600 

97,500 

84,000 

85,000 

101,000 

137,000 

173,000 

101,000 

137,000 

173,000 

  6.5

  6.5

  8.5

10.5

10.5

12.5

12.5

17

17

M6

M6

M8

Ｍ10

Ｍ10

Ｍ12

Ｍ12

Ｍ16

Ｍ16

適用カッタ
Cutter body

タイプ
Type

エアー穴
有無
With/

without
air hole

寸　法  Size(mm)

91
101
131
131
91
111
146
146

43
53
68
43
43
63
83
43

41
51
66
41
41
61
81
41

117
142
162
182
182
145
195
245
295
245
295
170
240
290
340
290
340
187
237
287
337
387
287
337
387

74
84
114
114
74
94
129
129
95
120
140
160
160
120
170
220
270
220
270
145
215
265
315
265
315
160
210
260
310
360
260
310
360

19
17

19
17

22

25

25

25

25

27

27

24
34
49
24
24
44
64
24
30
55
75
95
30
50
90
120
150

50

65
115
145
195

65

80
110
140
190
240

80

50
50
65
90
50
50
65
105
65
65
65
65
130
70
80
100
120
170
220
80
100
120
120
200
250
80
100
120
120
120
180
230
280

  
  
9.3
  
  

11

14.5

18.5

18.5

23

23

28

28

10

12

16

20

20

25

25

32

32

A

D

B

B

B

C

C

C

C

-

-

○

○

○

○

○

○

○

-

11.5

15.5

19.5

19.5

-

-

-

-

【注意】
①市販のミ－リングチャック、焼ばめホルダーにて使用できます。
②黒数字の寸法は、RH2P-M取付け時を示します。
青数字の寸法は、RH2P-M（φ8）取付け時を示します。
赤数字の寸法は、RH2P-M（φ10,φ12）取付け時を示します。

③※1ではカッタ径がシャンク径より大きいため、シャンク部の干渉がありません。　
④※2ではカッタ径がシャンク径より小さいため、シャンク首部の干渉が生じます。

①Commercial milling chucks or shrink-fit holders can be used.
②Dimensions of black figure are when RH2P-M is attached.

Dimensions of blue figure are when RH2P-M(Ø8) is attached.
Dimensions of red figure are when RH2P-M(Ø10,Ø12) is attached.

③For ※1, since the cutter diameter is larger than the shank diameter, there is 
no interference at the shank.

④For ※2, since the diameter of the cutter is smaller than that of the shank,
interference may be a concern.

【Note】

φ8※2
φ10 
φ12※1

φ8※2
φ10※2
φ12 

φ16

φ20

φ20

φ25

φ25

φ32

φ32

●印：標準在庫品です。●：Stocked items.  

φ
D

2

L3
L

L1

L2 RsLf

M

φ
D

s

φ
D

3

Aタイプ Type A

L3

L
L1

L2 RsLf

M

φ
D

s

φ
D

4

φ
D

3

φ
D

2

Bタイプ Type B

Dタイプ Type D

Cタイプ Type C

L3

L
L1

L2 RsL f

φ
D

s

φ
D

2 M

φ
D

3

L3
L

L1
L2 RsLf

M

φ
D

s

φ
D

2

φ
D

3

φ
D

4

93
103
133
133
93
113
148
148

52
77
97
117
52
75
115
145
175

75

90
140
170
220

90

107
137
167
217
267

107

希望小売
価格（円）
Suggested 

retail price (￥)ΦDsΦD2 ΦD3 ΦD4L1L3 LM L2Lf ℓs

4

Modular Shanks on p. 163
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Cutting Conditions
InchIRH2P/RH2P

ø 0.375” or 
10mm

0.5” or 
12mm

0.625” or 
16mm

0.75” or 
20mm

1” or 
25mm

1.25” or 
32mm

No. of Flutes 2 3 4 5 6 8

Pre-Hardened 
Steel
(<40HRC)

JP4015

Vc(sfm) 426 426 426 426 426 426

N(rpm) 4,140 3,450 2,590 2,070 1,660 1,290

fz(in/t) 0.019 0.019 0.019 0.019 0.019 0.019

Vf(in/min) 163 204 204 204 196 203

doc(in) 0.014 0.016 0.016 0.016 0.016 0.016

woc(in) 0.197 0.275 0.374 0.472 0.591 0.748

Q(in3/min) 0.45 0.90 1.22 1.54 1.85 2.43

Pre-Hardened 
Steel
Hardened Steel
(40-50HRC)

JP4015

Vc(sfm) 328 328 328 328 328 328

N(rpm) 3,180 2,650 1,990 1,590 1,270 1,000

fz(in/t) 0.019 0.019 0.019 0.019 0.019 0.019

Vf(in/min) 125 156 157 156 150 157

doc(in) 0.014 0.016 0.016 0.016 0.016 0.016

woc(in) 0.197 0.275 0.374 0.472 0.591 0.748

Q(in3/min) 0.35 0.69 0.94 1.18 1.42 1.88

Hardened Steel
(50-55HRC)

JP4005

JP4015

Vc(sfm) 295 295 295 295 295 295

N(rpm) 2,870 2,390 1,790 1,430 1,150 900

fz(in/t) 0.016 0.016 0.016 0.016 0.016 0.016

Vf(in/min) 90 113 113 113 109 113

doc(in) 0.012 0.012 0.012 0.012 0.012 0.012

woc(in) 0.197 0.275 0.374 0.472 0.591 0.748

Q(in3/min) 0.21 0.37 0.51 0.64 0.77 1.02

Hardened Steel
(55-60HRC)

JP4005

Vc(sfm) 246 246 246 246 246 246

N(rpm) 2,390 1,990 1,490 1,190 960 750

fz(in/t) 0.016 0.016 0.016 0.016 0.016 0.016

Vf(in/min) 75 94 94 94 90 94

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.157 0.196 0.256 0.315 0.394 0.512

Q(in3/min) 0.09 0.15 0.19 0.24 0.28 0.39

Hardened Steel
(60-62HRC)

JP4005

Vc(sfm) 213 213 213 213 213 213

N(rpm) 2,070 1,730 1,290 1,040 830 650

fz(in/t) 0.012 0.012 0.012 0.012 0.012 0.012

Vf(in/min) 49 61 61 61 59 61

doc(in) 0.006 0.006 0.006 0.006 0.006 0.006

woc(in) 0.157 0.196 0.256 0.315 0.394 0.512

Q(in3/min) 0.05 0.07 0.09 0.12 0.14 0.19

Notes
1. Use the appropriate coolant for the work material and machining shape.

2. These conditions are for general guidance; in actual cutting conditions adjust the parameters according to your actual machine and work-piece conditions.

3. For slotting or ramping, feed rate should be set to 70% as recommended cutting conditions.

4. Ensure to exchange the insert at the correct time to ensure safety of the tool-body.

5. Multi-flute design enables more efficient finishing.The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety cover is fitted 

around the machine, and necessary personal protection equipment is worn by the machine operator.

6. Due to fire risks do not use cutting oil as a coolant.

Ramping and Helical Milling Data

Tool Diameter
10mm or 

3/8”
12mm  or 

1/2”
16mm or 

5/8”
20mm or 

3/4”
25mm or 

1”
32mm or 

5/4”

Max. Ramp Angleº Less than 0.5° (max 1.0°)

Helical Hole Diameter 13-19mm 17-23mm 25-31mm 33-39mm 43-49mm 57-63mm
Helical Hole Diameter 0.51-0.75” 0.67-0.90” 1.00-1.22” 1.30-1.53” 1.69-1.93” 2.24-2.48”



IASPV/ASPV

Ideal for flat surface finishing as well as side wall finishing

Supplementary cutting edge allows for increased feed rates

Multi-flute design enables more efficient finishing

Cutter bodies are PVD coated for enhanced abrasion resistance

Multi-Flute Indexable Tools 
for High-Speed Finishing

FEATURES

MODULAR
STYLE

FACE MILL 
STYLE

SHANK 
STYLE
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IASPV/ASPV Features

Construction

3°

MPHW0603　　ZEL-0.5
MPHW0603　　ZEL-1.5

MPHW0603　　ZEL

1

2

3

This insert has 3 cutting edges.

Feed direction

Used as the cutting edge when 
performing reciprocating finishing
vertical machining.

Cutting edge for reciprocating
machining

｜Peripheral cutting 
edge

Used as the peripheral cutting edge when
performing side machining.

｜Face cutting edge Used when bottom finishing. Used as the reciprocating cutting edge 
when performing vertical machining.

Insert with supplementary cutting edge Insert without supplementary cutting edge

Supplementary cutting edge enables feed rate to be increased.

For vertical machining, inserts without supplementary cutting
edge are recommended.

For bottom machining, suitable for long overhang (L/D=5 or 
greater) machining or for handling low rigidity in main
axis direction. 

INTRODUCTION
•	 Ideal cutter for applications finishing structural parts of bottom, side, etc.

•	 Multi-flute design enables higher feed rates for more efficient finishing.

•	 Vertical machining in which cutting feed is in the direction of the machine’s main axis can also be performed.

•	 Comprehensive lineup of insert materials enables machining of a wide range of materials from carbon steel to quenched steel, as well as aluminum and more.

•	 For small machines, use in combination with the modular arbor BT30 creates a highly rigid system and improves machining stability.

•	 Use in combination with a carbide shank improves machining accuracy when machining with long overhangs.

•	 In addition to improving durability by using special steel in the cutter body, a PVD coating is applied to the modular type and bore type holders to improve abra-

sion resistance.

1. Insert features 3 cutting edges
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Shank Style
Inch + MetricIASPV/ASPV

ROUGHING SEMI-FINISHING FINISHING

60
HRC 60

IASPvS-Inch (Shank Style)

Part No. Stock Flutes ØDc L ØDs ØD1 L1 s Insert

IASPvS2010R-2 • 2 0.625 4.0 0.625 0.567 1.25 2.75

MPHW0603xxZEL

MPHW0603xZEL-xx

IASPvS2012R-3 • 3 0.750 5.0 0.750 0.673 2.00 3.00
IASPvS2016R-4 • 4 1.000 5.5 1.000 0.921 2.50 3.00
IASPvS2020R-5 • 5 1.250 6.0 1.250 1.177 2.75 3.25
IASPvS2024R-6 • 6 1.500 6.0 1.500 1.343 1.75 4.25

ASPvS-Metric (Shank Style)

Part No. Stock Flutes ØDc L ØDs ØD1 L1 s Insert

ASPvS2016R-2  2 16 100 16 14.5 30 70

MPHW0603xxZEL

MPHW0603xZEL-xx

ASPvS2020R-3  3 20 110 20 18.0 30 80
ASPvS2025R-4  4 25 120 25 23.0 40 80
ASPvS2030R-4  4 30 150 32 28.0 50 100
ASPvS2032R-5  5 32 150 32 30.0 50 100
ASPvS2035R-5  5 35 150 32 31.0 50 100
ASPvS2040R-6  6 40 170 32 31.0 50 120

Inserts p. 44

φ
D

c

φ
D

sφ
D

1

L
L1 s

3

5

 = Stocked items in Japan

-0.03/-0.1D
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Modular Style
Inch + MetricIASPV/ASPV

E

φ
D

c

φ
D

b

φ
D

2

Lf

C

L13

M

L2

5

Notch width

ROUGHING SEMI-FINISHING FINISHING

60
HRC 60

IASPvM-Inch (Modular Style)

Part No. Stock Flutes ØDc Lf ØD2 M ØDb L1 L2 C E Insert

IASPvM2010R-2 • 2 0.625 0.984 0.335 8 0.504 0.217 0.669 0.315 0.394

MPHW0603xxZEL

MPHW0603xZEL-xx

IASPvM2012R-3 • 3 0.750 1.181 0.413 10 0.701 0.217 0.748 0.394 0.591
IASPvM2016R-4 • 4 1.000 1.378 0.492 12 0.819 0.217 0.866 0.394 0.669
IASPvM2020R-5 • 5 1.250 1.575 0.669 16 1.134 0.236 0.906 0.472 0.866
IASPvM2024R-6 • 6 1.500 1.575 0.669 16 1.134 0.236 0.906 0.472 0.866

ASPvM-Metric (Modular Style)

Part No. Stock Flutes ØDc Lf ØD2 M ØDb L1 L2 C E Insert

ASPvM2016R-2  2 16 25 8.5 M8 12.8 5.5 17 8 10

MPHW0603xxZEL

MPHW0603xZEL-xxt

ASPvM2020R-2  2 20 30 10.5 M10 17.8 5.5 19 10 15
ASPvM2020R-3  3 20 30 10.5 M10 17.8 5.5 19 10 15
ASPvM2025R-4  4 25 35 12.5 M12 20.8 5.5 22 10 17
ASPvM2032R-5  5 32 40 17.0 M16 28.8 6.0 23 12 22
ASPvM2040R-6  6 40 40 17.0 M16 28.8 6.0 23 12 22

Inserts p. 44

 = Stocked items in Japan

-0.03/-0.1D

Modular Shanks on p. 163
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Face Mill Style
Inch + MetricIASPV/ASPV

Part No. Clamp Screw Arbor Screw Screw Driver
Screw Anti- 

Seizure Agent

(I)ASPvM20   R- 

250-141

-

104-T8 P-37
(I)ASPvS20   R- 

(I)ASPvB20   R- 
100-178

(I)ASPvB20   RM- 

IASPvB-Inch (Face Mill Style)

Part No. Stock Flutes ØDc ØDb Lf L a b Ød Ød1 Insert

IASPvB2032R-7 • 7 2.000 1.80 2 0.75 0.315 0.917 0.75 0.67 MPHW0603xxZEL
MPHW0603xxZEL-xxIASPvB2040R-8 • 8 2.500 2.26 2 0.75 0.315 0.917 0.75 0.67

φ Db
φ d

φ d1

φ Dc

3

5

L f

a

b

R

ROUGHING SEMI-FINISHING FINISHING

60
HRC 60

IASPvB-Metric (Face Mill Style)

Part No. Stock Flutes ØDc ØDb Lf L a b ød ød1 Insert

ASPvB2050R-7  7 50 47.0 50 19 8.4 5 22.225 17

MPHW0603xxZEL
MPHW0603xZEL-xx

ASPvB2063R-8  8 63 60.0 50 19 8.4 5 22.225 17
ASPvB2050RM-7  7 50 47.0 50 20 10.4 6.3 22.000 17
ASPvB2063RM-8  8 63 60.0 50 20 10.4 6.3 22.000 17

 = Stocked items in Japan

-0.03/-0.1D

Inserts p. 44
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IASPV/ASPV Inserts

 Inserts

Part No. Shape ATH08M JP4020 MZ1000 l(mm) W(mm) T(mm) h(mm) r(mm)

MPHW060302ZEL Fig-1 � 6.35 - 3.18 3 0.2
MPHW060302ZEL-0.5 Fig-2 � 6.35 0.5 3.18 3 0.2
MPHW060304ZEL Fig-1 • • 6.35 - 3.18 3 0.4
MPHW060304ZEL-0.5 Fig-2 • � 6.35 0.5 3.18 3 0.4
MPHW060308ZEL Fig-1 • • • 6.35 - 3.18 3 0.8
MPHW060308ZEL-1.5 Fig-2 • � � 6.35 1.5 3.18 3 0.8

Fig-1
Fig-2 Chamfer Type

W

R

hrε

T

11°

R

hrε

T

11°

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JP4020
P10-M10-K10

JP Coating 
PVD

For pre-hardened steel  
(40-50HRC)

Uses coating with excellent shock resistance, making it 
superior for cutting prehardened steel.

ATH08M
P01-M01

ATH Coating
PVD

For hardened steel 50HRC or 
more

ATH coating is optimized for cutting high-hardness 
materials. Uses substrate of ultrafine-particle cemented 
carbide.

MZ1000
P20

TH Coating
PVD

For finishing of steel
Cermet coating provides clean finished surfaces and is 
suitable for high-speed cutting.

 = Stocked items in Japan

Ramping and Helical Milling Data

Processing by direct milling is also possible.
 
Since the cutting flute do not extend to the center, there are limitations on the ramp angle and hole diameter, but as shown below, 
processing by direct milling without a pilot hole is possible for ramping and helical milling.

Inserts MPN(H)W0603ZEL

M
et

ri
c Tool Diameter ø16 ø18 ø20 ø22 ø25 ø28 ø30 ø32 ø35 ø40 ø50 ø63

Maximum Ramp Angle θ 2.5º 2.5º 2.5º 2.5º 2.1º 1.8º 1.7º 1.6º 1.4º 1.2º 1.0º 0.5º
Hole Diameter 22-30 26-34 30-38 34-42 40-48 46-54 50-58 54-62 60-68 70-78 90-98 116-124

In
ch

Tool Diameter 0.630 0.709 0.787 0.866 0.984 1.102 1.181 1.260 1.378 1.575 1.969 2.480
Maximum Ramp Angle θ 2.5º 2.5º 2.5º 2.5º 2.1º 1.8º 1.7º 1.6º 1.4º 1.2º 1.0º 0.5º

Hole Diameter 0.866-
1.181

1.024-
1.339

1.181-
1.496

1.339-
1.654

1.575-
1.89

1.811-
2.126

1.969-
2.283

2.126-
2.441

2.362-
2.677

2.756-
3.071

3.543-
3.858

4.567-
4.882

θ

Ramping

Ramp Milling 
Angle

Helical Milling

Helical Hole 
Diameter

Cutting Amount 
per Pass
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IASPV/ASPV

ø 0.625” or 16mm 0.75” or 20mm 1” or 25mm 1.25” or 32mm 1.5” or 40mm

No. of Flutes 2 3 4 5 6

<3Dc <3Dc <3Dc <3Dc <3Dc

General Hi-Speed General Hi-Speed General Hi-Speed General Hi-Speed General Hi-Speed

Mild Steel
Carbon Steel
(<200 HB)

MZ1000

ATH08M

N(rpm) 7,970 15,930 6,370 12,740 5,100 10,200 3,990 7,970 3,190 6,370

Vc(sfm) 1312 2624 1312 2624 1312 2624 1312 2624 1312 2624

Vf(in/min) 63 188 76 226 80 241 79 235 76 226

fz(in/t) 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006

doc(in) 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Carbon Steel
Alloy Steel
(<30HRC)

ATH08M

N(rpm) 5,980 11,950 4,780 9,560 3,830 7,650 2,990 5,980 2,390 4,780

Vc(sfm) 984 1968 984 1968 984 1968 984 1968 984 1968

Vf(in/min) 0.1 0.15 0.1 0.15 0.1 0.15 0.1 0.15 0.1 0.15

fz(in/t) 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006

doc(in) 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Carbon Steel
Alloy Steel
(30-45HRC)

ATH08M

JP4020

N(rpm) 3,990 9,960 3,190 7,970 2,550 6,370 2,000 4,980 1,600 3,990

Vc(sfm) 656 1640 656 1640 656 1640 656 1640 656 1640

Vf(in/min) 31 94 38 113 40 120 39 118 38 113

fz(in/t) 0.004 0.005 0.004 0.005 0.004 0.005 0.004 0.005 0.004 0.005

doc(in) 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Carbon Steel
Alloy Steel
(45-55HRC)

ATH08M

JP4020

N(rpm) 2,990 4,980 2,390 3,990 1,920 3,190 1,500 2,490 1,200 2,000

Vc(sfm) 492 820 492 820 492 820 492 820 492 820

Vf(in/min) 24 39 28 47 30 50 30 49 28 47

fz(in/t) 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004

doc(in) 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Carbon Steel
Alloy Steel
(55-62HRC)

ATH08M

JP4020

N(rpm) 2,590 3,990 2,080 3,190 1,660 2,550 1,300 2,000 1,040 1,600

Vc(sfm) 426 656 426 656 426 656 426 656 426 656

Vf(in/min) 20 31 25 38 26 40 26 39 25 38

fz(in/t) 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004

doc(in) 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Stainless Steel
SUS

JP4020

N(rpm) 5,980 11,950 4,780 9,560 3,830 7,650 2,990 5,980 2,390 4,780

Vc(sfm) 984 1968 984 1968 984 1968 984 1968 984 1968

Vf(in/min) 47 141 57 170 61 181 59 177 57 170

fz(in/t) 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006

doc(in) 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079

woc(in) < 0.008 < 0.009 < 0.013 < 0.014 < 0.018 < 0.019 < 0.023 < 0.024 < 0.028 < 0.029

Cast Iron
FC, FCD

ATH08M

JP4020

N(rpm) 5,980 11,950 4,780 9,560 3,830 7,650 2,990 5,980 2,390 4,780

Vc(sfm) 984 1968 984 1968 984 1968 984 1968 984 1968

Vf(in/min) 47 141 57 170 61 181 59 177 57 170

fz(in/t) 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006

doc(in) 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Aluminum Alloy

SD5010

N(rpm) 11,950 23,890 9,560 19,110 7,650 15,290 5,980 11,950 4,780 9,560

vc(m/min) 600 1,200 600 1,200 600 1,200 600 1,200 600 1,200

Vc(sfm) 1968 3936 1968 3936 1968 3936 1968 3936 1968 3936

Vf(in/min) 94 282 113 339 120 361 118 353 113 339

fz(in/t) 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006

doc(in) 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Titanium Alloy 
Ti-6AI-4V
(wet condition)

ATH08M

JP4020

N(rpm) 1,200 1,800 960 1,440 770 1,150 600 900 480 720

Vc(sfm) 197 295 197 295 197 295 197 295 197 295

Vf(in/min) 9 17 11 20 12 22 12 21 11 20

fz(in/t) 0.004 0.005 0.004 0.005 0.004 0.005 0.004 0.005 0.004 0.005

doc(in) 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079 0.079

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Maximum fz(in/t) < 0.014 < 0.014 < 0.014 < 0.014 < 0.014

Maximum woc(in) < 0.11 < 0.11 < 0.11 < 0.11 < 0.11

Notes
1) These conditions are for general guidance; in actual machining conditions adjust the parameters according 
to your actual machine and work-piece conditions. 
2) To prevent tool breakage due to chips clogging tool flutes, always be sure to use an air blower, etc. to 
remove chips. 
3) The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety 
cover is fitted around the machine, and necessary personal protection equipment is worn by the machine 
operator. 
4) Ensure to index the insert at the correct time to ensure safety of the tool-body. 

5) Make settings so that the cutting depth and per-flute feed rate do not exceed the maximum values. 
6) MZ1000 is not suitable for wet cutting. Use them for dry cutting (air blow). 
7) Due to fire risks do not use neat cutting oil as a coolant. 
8)	When	using	the	BT30	arbor	for	modular	mills,	determine	the	processing	conditions	using	the	standard	
cutting conditions table as a general guide. If vibrations are a concern due to the processing conditions, 
adjust conditions by 1.reducing cutting depth or 2.reducing per-flute feed rate (fz). 

Cutting Conditions
For Side Finishing 
Inch
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Cutting Conditions
For Side Finishing 
Inch

IASPV/ASPV

ø 2” or 50mm 2.5” or 63mm

No. of Flutes 7 8

<3Dc <3Dc

General Hi-Speed 3Dc-5Dc 5Dc-7Dc >7Dc General Hi-Speed 3Dc-5Dc 5Dc-7Dc >7Dc

Mild Steel
Carbon Steel
(<200 HB)

MZ1000

ATH08M

N(rpm) 2,550 5,100 3,830 2,550 2,550 2,030 4,050 3,040 2,030 2,030

Vc(sfm) 1312 2624 1968 1312 1312 1312 2624 1968 1312 1312

Vf(in/min) 70 211 159 85 70 64 191 144 77 64

fz(in/t) 0.004 0.006 0.006 0.005 0.004 0.004 0.006 0.006 0.005 0.004

doc(in) 0.079 0.079 0.079 0.059 0.039 0.079 0.079 0.079 0.059 0.039

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Carbon Steel
Alloy Steel
(<30HRC)

ATH08M

N(rpm) 1,920 3,830 2,550 2,550 1,920 1,520 3,040 2,030 2,030 1,520

Vc(sfm) 984 1968 1312 1312 984 984 1968 1312 1312 984

Vf(in/min) 0.1 0.15 0.15 0.12 0.1 0.1 0.15 0.15 0.12 0.1

fz(in/t) 0.004 0.006 0.006 0.005 0.004 0.004 0.006 0.006 0.005 0.004

doc(in) 0.079 0.079 0.079 0.059 0.039 0.079 0.079 0.079 0.059 0.039

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Carbon Steel
Alloy Steel
(30-45HRC)

ATH08M

JP4020

N(rpm) 1,280 3,190 2,230 1,920 1,920 1,020 2,530 1,770 1,520 1,520

Vc(sfm) 656 1640 1148 984 984 656 1640 1148 984 984

Vf(in/min) 35 106 74 53 43 32 96 67 48 39

fz(in/t) 0.004 0.005 0.005 0.004 0.003 0.004 0.005 0.005 0.004 0.003

doc(in) 0.079 0.079 0.079 0.059 0.039 0.079 0.079 0.079 0.059 0.039

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Carbon Steel
Alloy Steel
(45-55HRC)

ATH08M

JP4020

N(rpm) 960 1,600 1,150 960 960 760 1,270 910 760 760

Vc(sfm) 492 820 590.4 492 492 492 820 590.4 492 492

Vf(in/min) 27 44 32 21 21 24 40 29 19 19

fz(in/t) 0.004 0.004 0.004 0.003 0.003 0.004 0.004 0.004 0.003 0.003

doc(in) 0.079 0.079 0.059 0.047 0.039 0.079 0.079 0.059 0.047 0.039

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Carbon Steel
Alloy Steel
(55-62HRC)

ATH08M

JP4020

N(rpm) 830 1,280 1,020 830 830 660 1,020 810 660 660

Vc(sfm) 426 656 525 426 426 426 656 525 426 426

Vf(in/min) 23 35 28 19 12 21 32 26 15 11

fz(in/t) 0.004 0.004 0.004 0.003 0.002 0.004 0.004 0.004 0.003 0.002

doc(in) 0.059 0.059 0.059 0.039 0.028 0.059 0.059 0.059 0.047 0.039

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Stainless Steel
SUS

JP4020

N(rpm) 1,920 3,830 2,550 2,550 1,920 1,520 3,040 2,030 2,030 1,520

Vc(sfm) 984 1968 1312 1312 984 984 1968 1312 1312 984

Vf(in/min) 53 159 106 85 53 48 144 96 77 48

fz(in/t) 0.004 0.006 0.006 0.005 0.004 0.004 0.006 0.006 0.005 0.004

doc(in) 0.079 0.079 0.079 0.059 0.039 0.079 0.079 0.079 0.059 0.039

woc(in) < 0.033 < 0.034 < 0.035 < 0.036 < 0.037 < 0.038 < 0.039 < 0.040 < 0.041 < 0.042

Cast Iron
FC, FCD

ATH08M

JP4020

N(rpm) 1,920 3,830 3,190 2,550 2,550 1,520 3,040 2,530 2,030 2,030

Vc(sfm) 984 1968 1640 1312 1312 984 1968 1640 1312 1312

Vf(in/min) 53 159 132 85 70 48 144 120 77 64

fz(in/t) 0.004 0.006 0.006 0.005 0.004 0.004 0.006 0.006 0.005 0.004

doc(in) 0.079 0.079 0.079 0.059 0.039 0.079 0.079 0.079 0.059 0.039

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Aluminum Alloy

SD5010

N(rpm) 3,830 9,560 6,370 3,830 3,830 3,040 7,590 5,060 3,040 3,040

vc(m/min) 600 1,500 1,000 600 600 600 1,500 1,000 600 600

Vc(sfm) 1968 4920 3280 1968 1968 1968 4920 3280 1968 1968

Vf(in/min) 106 395 263 127 106 96 359 239 115 96

fz(in/t) 0.004 0.006 0.006 0.005 0.004 0.004 0.006 0.006 0.005 0.004

doc(in) 0.079 0.079 0.079 0.079 0.059 0.079 0.079 0.079 0.079 0.059

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Titanium Alloy 
Ti-6AI-4V
(wet condition)

ATH08M

JP4020

N(rpm) 390 580 510 390 390 310 460 410 310 310

Vc(sfm) 197 295 262 197 197 197 295 262 197 197

Vf(in/min) 11 19 17 11 9 10 18 16 10 8

fz(in/t) 0.004 0.005 0.005 0.004 0.003 0.004 0.005 0.005 0.004 0.003

doc(in) 0.079 0.079 0.079 0.059 0.039 0.079 0.079 0.079 0.059 0.039

woc(in) < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008 < 0.008

Maximum fz(in/t) < 0.014 < 0.014

Maximum woc(in) < 0.11 < 0.11

Notes
1) These conditions are for general guidance; in actual machining conditions adjust the parameters according 
to your actual machine and work-piece conditions. 
2) To prevent tool breakage due to chips clogging tool flutes, always be sure to use an air blower, etc. to 
remove chips. 
3) The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety 
cover is fitted around the machine, and necessary personal protection equipment is worn by the machine 
operator. 
4) Ensure to index the insert at the correct time to ensure safety of the tool-body. 

5) Make settings so that the cutting depth and per-flute feed rate do not exceed the maximum values. 
6) MZ1000 is not suitable for wet cutting. Use them for dry cutting (air blow). 
7) Due to fire risks do not use neat cutting oil as a coolant. 
8)	When	using	the	BT30	arbor	for	modular	mills,	determine	the	processing	conditions	using	the	standard	
cutting conditions table as a general guide. If vibrations are a concern due to the processing conditions, 
adjust conditions by 1.reducing cutting depth or 2.reducing per-flute feed rate (fz). 
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Cutting Conditions
For Bottom Finishing 
Inch

IASPV/ASPV

ø 0.625” or 16mm 0.75” or 20mm 1” or 25mm 1.25” or 32mm 1.5” or 40mm

No. of Flutes 2 3 4 5 6

<3Dc <3Dc <3Dc <3Dc <3Dc

General Hi-Speed General Hi-Speed General Hi-Speed General Hi-Speed General Hi-Speed

Mild Steel
Carbon Steel
(<200 HB)

MZ1000

ATH08M

N(rpm) 2,990 5,980 2,390 4,780 1,920 3,830 1,500 2,990 1,200 2,390

Vc(sfm) 492 984 492 984 492 984 492 984 492 984

Vf(in/min) 24 71 28 85 30 91 30 89 28 85

fz(in/t) 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.315~0.63 0.315~0.63 0.394~0.787 0.394~0.787 0.492~0.984 0.492~0.984 0.63~1.26 0.63~1.26 0.787~1.575 0.787~1.575

Carbon Steel
Alloy Steel
(<30HRC)

ATH08M

N(rpm) 2,990 4,980 2,390 3,990 1,920 3,190 1,500 2,490 1,200 2,000

Vc(sfm) 492 820 492 820 492 820 492 820 492 820

Vf(in/min) 24 59 28 71 30 76 30 74 28 71

fz(in/t) 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.315~0.63 0.315~0.63 0.394~0.787 0.394~0.787 0.492~0.984 0.492~0.984 0.63~1.26 0.63~1.26 0.787~1.575 0.787~1.575

Carbon Steel
Alloy Steel
(30-45HRC)

ATH08M

JP4020

N(rpm) 2,590 3,990 2,080 3,190 1,660 2,550 1,300 2,000 1,040 1,600

Vc(sfm) 426 656 426 656 426 656 426 656 426 656

Vf(in/min) 20 38 25 45 26 48 26 47 25 46

fz(in/t) 0.004 0.005 0.004 0.005 0.004 0.005 0.004 0.005 0.004 0.005

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.315~0.63 0.315~0.63 0.394~0.787 0.394~0.787 0.492~0.984 0.492~0.984 0.63~1.26 0.63~1.26 0.787~1.575 0.787~1.575

Carbon Steel
Alloy Steel
(45-55HRC)

ATH08M

JP4020

N(rpm) 1,600 2,390 1,280 1,920 1,020 1,530 800 1,200 640 960

Vc(sfm) 262 394 262 394 262 394 262 394 262 394

Vf(in/min) 13 19 15 23 16 24 16 24 15 23

fz(in/t) 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.315~0.63 0.315~0.63 0.394~0.787 0.394~0.787 0.492~0.984 0.492~0.984 0.63~1.26 0.63~1.26 0.787~1.575 0.787~1.575

Carbon Steel
Alloy Steel
(55-62HRC)

ATH08M

JP4020

N(rpm) 1,000 2,000 800 1,600 640 1,280 500 1,000 400 800

Vc(sfm) 164 328 164 328 164 328 164 328 164 328

Vf(in/min) 4 11 5 13 5 14 5 14 5 13

fz(in/t) 0.002 0.003 0.002 0.003 0.002 0.003 0.002 0.003 0.002 0.003

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.315~0.63 0.315~0.63 0.394~0.787 0.394~0.787 0.492~0.984 0.492~0.984 0.63~1.26 0.63~1.26 0.787~1.575 0.787~1.575

Stainless Steel
SUS

JP4020

N(rpm) 2,990 4,980 2,390 3,990 1,920 3,190 1,500 2,490 1,200 2,000

Vc(sfm) 492 820 492 820 492 820 492 820 492 820

Vf(in/min) 24 59 28 71 30 76 30 74 28 71

fz(in/t) 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.315~0.63 0.315~0.63 0.394~0.787 0.394~0.787 0.492~0.984 0.492~0.984 0.63~1.26 0.63~1.26 0.787~1.575 0.787~1.575

Cast Iron
FC, FCD

ATH08M

JP4020

N(rpm) 2,990 4,980 2,390 3,990 1,920 3,190 1,500 2,490 1,200 2,000

Vc(sfm) 492 820 492 820 492 820 492 820 492 820

Vf(in/min) 24 79 28 94 30 101 30 98 28 94

fz(in/t) 0.004 0.008 0.004 0.008 0.004 0.008 0.004 0.008 0.004 0.008

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.315~0.63 0.315~0.63 0.394~0.787 0.394~0.787 0.492~0.984 0.492~0.984 0.63~1.26 0.63~1.26 0.787~1.575 0.787~1.575

Aluminum Alloy

SD5010

N(rpm) 11,950 23,890 9,560 19,110 7,650 15,290 5,980 11,950 4,780 9,560

Vc(sfm) 1968 3936 1968 3936 1968 3936 1968 3936 1968 3936

Vf(in/min) 94 282 113 339 120 361 118 353 113 339

fz(in/t) 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.315~0.63 0.315~0.63 0.394~0.787 0.394~0.787 0.492~0.984 0.492~0.984 0.63~1.26 0.63~1.26 0.787~1.575 0.787~1.575

Titanium Alloy 
Ti-6AI-4V
(wet condition)

ATH08M

JP4020

N(rpm) 600 1,200 480 960 390 770 300 600 240 480

Vc(sfm) 98 197 98 197 98 197 98 197 98 197

Vf(in/min) 5 14 6 17 6 19 6 18 6 17

fz(in/t) 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006 0.004 0.006

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.315~0.63 0.315~0.63 0.394~0.787 0.394~0.787 0.492~0.984 0.492~0.984 0.63~1.26 0.63~1.26 0.787~1.575 0.787~1.575

Maximum fz(in/t) < 0.014 < 0.014 < 0.014 < 0.014 < 0.014

Maximum woc(in) < 0.11 < 0.11 < 0.11 < 0.11 < 0.11

Notes
1) These conditions are for general guidance; in actual machining conditions adjust the parameters according 
to your actual machine and work-piece conditions. 
2) To prevent tool breakage due to chips clogging tool flutes, always be sure to use an air blower, etc. to 
remove chips. 
3) The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety 
cover is fitted around the machine, and necessary personal protection equipment is worn by the machine 
operator. 
4) Ensure to index the insert at the correct time to ensure safety of the tool-body. 

5) Make settings so that the cutting depth and per-flute feed rate do not exceed the maximum values. 
6) MZ1000 is not suitable for wet cutting. Use them for dry cutting (air blow). 
7) Due to fire risks do not use neat cutting oil as a coolant. 
8)	When	using	the	BT30	arbor	for	modular	mills,	determine	the	processing	conditions	using	the	standard	
cutting conditions table as a general guide. If vibrations are a concern due to the processing conditions, 
adjust conditions by 1.reducing cutting depth or 2.reducing per-flute feed rate (fz). 
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IASPV/ASPV

ø 2” or 50mm 2.5” or 63mm

No. of Flutes 7 8

<3Dc <3Dc

General Hi-Speed 3Dc-5Dc 5Dc-7Dc >7Dc General Hi-Speed 3Dc-5Dc 5Dc-7Dc >7Dc

Mild Steel
Carbon Steel
(<200 HB)

MZ1000

ATH08M

N(rpm) 960 1,600 1,280 960 830 760 1,270 1,020 760 660

Vc(sfm) 492 820 656 492 426.4 492 820 656 492 426.4

Vf(in/min) 27 66 53 32 23 24 60 48 29 21

fz(in/t) 0.004 0.006 0.006 0.005 0.004 0.004 0.006 0.006 0.005 0.004

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.984~1.968 0.984~1.968 0.984~1.968 0.984~1.968 0.984 1.22~2.48 1.22~2.48 1.22~2.48 1.22~2.48 1.22

Carbon Steel
Alloy Steel
(<30HRC)

ATH08M

N(rpm) 960 1,470 1,150 830 640 760 1,170 910 660 510

Vc(sfm) 492 754 590 426 328 492 754 590 426 328

Vf(in/min) 27 61 48 28 18 24 56 43 25 16

fz(in/t) 0.004 0.006 0.006 0.005 0.004 0.004 0.006 0.006 0.005 0.004

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.984~1.968 0.984~1.968 0.984~1.968 0.984~1.968 0.984 1.22~2.48 1.22~2.48 1.22~2.48 1.22~2.48 1.22

Carbon Steel
Alloy Steel
(30-45HRC)

ATH08M

JP4020

N(rpm) 830 1,150 960 830 580 660 910 760 660 460

Vc(sfm) 426 590 492 426 295 426 590 492 426 295

Vf(in/min) 23 38 32 28 16 21 35 29 21 15

fz(in/t) 0.004 0.005 0.005 0.005 0.004 0.004 0.005 0.005 0.004 0.004

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.984~1.968 0.984~1.968 0.984~1.968 0.984~1.968 0.984 1.22~2.48 1.22~2.48 1.22~2.48 1.22~2.48 1.22

Carbon Steel
Alloy Steel
(45-55HRC)

ATH08M

JP4020

N(rpm) 390 640 510 390 390 310 510 410 310 310

Vc(sfm) 197 328 262 197 197 197 328 262 197 197

Vf(in/min) 11 18 14 11 11 10 16 13 10 10

fz(in/t) 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.984~1.968 0.984~1.968 0.984~1.968 0.984~1.968 0.984 1.22~2.48 1.22~2.48 1.22~2.48 1.22~2.48 1.22

Carbon Steel
Alloy Steel
(55-62HRC)

ATH08M

JP4020

N(rpm) 320 510 390 320 320 260 410 310 260 260

Vc(sfm) 164 262 197 164 164 164 262 197 164 164

Vf(in/min) 5 10 8 5 5 4 9 7 4 4

fz(in/t) 0.002 0.003 0.003 0.002 0.002 0.002 0.003 0.003 0.002 0.002

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.984~1.968 0.984~1.968 0.984~1.968 0.984~1.968 0.984 1.22~2.48 1.22~2.48 1.22~2.48 1.22~2.48 1.22

Stainless Steel
SUS

JP4020

N(rpm) 960 1,470 1,150 830 640 760 1,170 910 660 510

Vc(sfm) 492 754 590 426 328 492 754 590 426 328

Vf(in/min) 27 61 48 28 18 24 56 43 25 16

fz(in/t) 0.004 0.006 0.006 0.005 0.004 0.004 0.006 0.006 0.005 0.004

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.984~1.968 0.984~1.968 0.984~1.968 0.984~1.968 0.984 1.22~2.48 1.22~2.48 1.22~2.48 1.22~2.48 1.22

Cast Iron
FC, FCD

ATH08M

JP4020

N(rpm) 960 1,600 1,280 960 830 760 1,270 1,020 760 660

Vc(sfm) 492 820 656 492 426.4 492 820 656 492 426.4

Vf(in/min) 27 88 71 40 23 24 80 65 36 21

fz(in/t) 0.004 0.008 0.008 0.006 0.004 0.004 0.008 0.008 0.006 0.004

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.984~1.968 0.984~1.968 0.984~1.968 0.984~1.968 0.984 1.22~2.48 1.22~2.48 1.22~2.48 1.22~2.48 1.22

Aluminum Alloy

SD5010

N(rpm) 3,830 9,560 6,370 3,830 3,830 3,040 7,590 5,060 3,040 3,040

Vc(sfm) 1968 4920 3280 1968 1968 1968 4920 3280 1968 1968

Vf(in/min) 106 395 263 127 127 96 359 239 115 115

fz(in/t) 0.004 0.006 0.006 0.005 0.005 0.004 0.006 0.006 0.005 0.005

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.984~1.968 0.984~1.968 0.984~1.968 0.984~1.968 0.984 1.22~2.48 1.22~2.48 1.22~2.48 1.22~2.48 1.22

Titanium Alloy 
Ti-6AI-4V
(wet condition)

ATH08M

JP4020

N(rpm) 200 390 320 200 200 160 310 260 160 160

Vc(sfm) 98 197 164 98 98 98 197 164 98 98

Vf(in/min) 6 16 13 7 6 5 15 13 6 5

fz(in/t) 0.004 0.006 0.006 0.005 0.004 0.004 0.006 0.006 0.005 0.004

doc(in) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

woc(in) 0.984~1.968 0.984~1.968 0.984~1.968 0.984~1.968 0.984 1.22~2.48 1.22~2.48 1.22~2.48 1.22~2.48 1.22

Maximum fz(in/t) < 0.014 < 0.014

Maximum woc(in) < 0.11 < 0.11

Notes
1) These conditions are for general guidance; in actual machining conditions adjust the parameters according 
to your actual machine and work-piece conditions. 
2) To prevent tool breakage due to chips clogging tool flutes, always be sure to use an air blower, etc. to 
remove chips. 
3) The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety 
cover is fitted around the machine, and necessary personal protection equipment is worn by the machine 
operator. 
4) Ensure to index the insert at the correct time to ensure safety of the tool-body. 

5) Make settings so that the cutting depth and per-flute feed rate do not exceed the maximum values. 
6) MZ1000 is not suitable for wet cutting. Use them for dry cutting (air blow). 
7) Due to fire risks do not use neat cutting oil as a coolant. 
8)	When	using	the	BT30	arbor	for	modular	mills,	determine	the	processing	conditions	using	the	standard	
cutting conditions table as a general guide. If vibrations are a concern due to the processing conditions, 
adjust conditions by 1.reducing cutting depth or 2.reducing per-flute feed rate (fz). 

Cutting Conditions
For Bottom Finishing 
Inch



IASDF

Inserts feature front/ back eight-corner design

One insert size fits all face mills from 2.5” to 6.0”

7mm thick inserts reduce breakage problems

Multiple insert coatings available for working in a wide range of materials

Face Mills Ideal for
High-Feed Rate Machining

FEATURES

FACE MILL 
STYLE
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Face Mill Style
Inch

 IASDF-Inch (Face Mill Style)

Part No. Flutes ØD ØD1 H Ød1 Ød2 ØD2 E A B Fig Insert

IASDF5040R-4 4 2.5 1.690 1.969 0.75 0.630 2.362 1.024 0.32 0.197 1 SNMU1607EN-C
IASDF5048R-4 4 3.0 2.191 2.480 1.00 0.827 2.756 1.378 0.38 0.236 1 SNMU1607EN-C
IASDF5064R-5 5 4.0 3.190 2.756 1.50 1.240 3.543 1.378 0.63 0.394 1 SNMU1607EN-C
IASDF5080R-6 6 5.0 4.191 2.756 1.50 1.969 3.937 1.378 0.63 0.394 2 SNMU1607EN-C
IASDF5096R-8 8 6.0 5.192 2.756 1.50 2.165 4.134 1.378 0.63 0.394 2 SNMU1607EN-C

IASDF

Part No. Clamp Screw Wrench Wrench
Screw Anti- 

Seizure Agent

IASDF5    R- 555-141 105-T20 105-T20L P-37

(With coolant hole) (Without coolant hole)

A

B

φD1
φD

H

φ d1

φ d2

E

ap ap

φD2

A

B

φD1
φD

H

φ d1

φ d2

E

φD2

Fig. 1 Fig. 2

Max ap

3mm	(0.118”)ROUGHING HRC 50

50

Inserts p. 51

-0.15/-0.25D
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InsertsIASDF

 Inserts

Part No. JP4120 JM4160 JP4020 JS4045 GX2120 ØW(mm) T(mm) Fig

SNMu1607EN-C • • • 16 7 1
SNMu1607EN-B • • • 16 7 2

Insert Replacement Procedure

1. Clean the place where the insert will be attached so that there are no foreign materials such as 

cutting chip stuck on.

2. Apply anti-seizure agent to the thread portion of the clamp screw, and while pressing the insert 

against the restraint surface, tighten the screw to the appropriate torque. (Recommended 

tightening torque: 4.9Nm)

3. After tightening, check that there are no gaps between the insert and the base or the restraint 

surface.

4. Change the insert corner by turning the insert in a counterclockwise direction.

4. Corner change 

rotation direction

Corner identification marks

: Top; No mark: Bottom

2. Restraint surface 

direction

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JP4020
P10-M10-K10

JP Coating 
PVD

For pre-hardened steel (40-50HRC)
Uses coating with excellent shock resistance, making it superior 
for cutting prehardened steel.

JP4120 
P10-M10-K10

AJ Coating 
PVD

For pre-hardened steel (35-50HRC) 
and alloy steel

Uses fine grain substrate and AJ coating. Suitable for cutting of 
common steels through pre-hardened steels.

JS4045
P30-K30

JS Coating
PVD

General purpose for steel
Uses rough grain substrate and JS coating
 Suitable for general steel cutting

GX2120
K10

GX Coating
CVD

For high-speed cutting of cast iron
Uses fine grain substrate and GX coating
 Suitable for the continuous cutting of cast iron.

JM4160 
M40

AJ Coating 
PVD

General purpose for stainless steel
Uses high toughness substrate and AJ coating. Suitable for 
cutting of stainless steels.

Item Code Breaker Shape Cross-section Shape Application

C Breaker SNMU1607EN-C
15 ° •	Suitable	for	general	machining	in	steels

•	Interrupted	machining

B Breaker SNMU1607EN-B 19 °
9 ° •	Machining	with	less	rigidity	set-up

•	Parts-making	in	less	rigidity	cramping
•	Suitable	for	stainless	steel	machining

BREAKER SHAPES

B breaker for lower cutting force is now available.
	•	Positive	edge	geometry	realizes	10%	lower	cutting	force	than	before.
	•	B	breaker	has	better	performance	in	less	rigidity	set-up.

T

φ
W

φ
W

Fig. 1 C Breaker Fig. 2 B Breaker
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Cutting Conditions
Inch

© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

IASDF

Notes
1) GX2120 are non-conductive coating which will not cause a response in conductive touch sensors.
2) Use the appropriate coolant for the work material and machining shape.
3) These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
4) In order to avoid of insert breakage, please change insert earlier.
5) The steel chips may cause cuts, burns or damages to eyes. Be sure to install the safety cover around the tool and wear the safety glasses when carrying out any works.
6) Please don’t use cutting oil as coolant. (It can cause a fire.)

INCH ø
No. of Flutes

2.5”
4

3”
4

4”
5

5”
6

6”
8

Material

Cutting 
Speed

vc(sfmn)

Feed 
Rate

fz(in/t) n(min-1)
vf(in/
min) n(min-1)

vf(in/
min) n(min-1)

vf(in/
min) n(min-1)

vf(in/
min) n(min-1)

vf(in/
min)

Mild Steel 
(200 HB or less)
JS4045 492 

~656
0.039 

~0.079

810 191 640 150 510 150 410 144 320 150

Vc=525sfm  fz=0.059in/t  ap=0.059in  ae=0.7×øDc

Carbon Steel
Alloy Steel
(<30HRC)
JS4045

328 
~590

0.039 
~0.079

710 167 560 131 450 131 360 126 280 131

Vc=525sfm  fz=0.059in/t  ap=0.059in  ae=0.7×øDc

Carbon Steel
Alloy Steel
(30-40HRC)
JP4045

JP4020

JP4120

328 
~525

0.039 
~0.079

610 143 480 112 380 112 310 108 240 112

Vc=394sfm  fz=0.059in/t  ap=0.059in  ae=0.7×øDc

Carbon Steel
Alloy Steel
(40-45HRC)
JP4020

JP4120

JS4045

262 
~394

0.016 
~0.031

460 57 360 45 290 45 230 43 180 45

Vc=328sfm  fz=0.031in/t  ap=0.039in  ae=0.7×øDc

Stainless Steel
SUS
JM4160

JP4120

262 
~328

0.016 
~0.031

460 72 360 56 290 56 230 54 180 56

Vc=295sfm  fz=0.039in/t  ap=0.039  ae=0.7×øDc

Cast Iron
GX2120

JS4045

JP4120

JP4020

328 
~590

0.039 
~0.079

810 191 640 150 510 150 410 144 320 150

Vc=406sfm  fz=0.059in/t  ap=0.059in  ae=0.7×øDc

Hardened Steel
(45-50HRC)
JP4020

JP4120

197 
~328

197 
~328

350 22 280 18 220 18 180 17 140 18

Vc=229sfm  fz=0.016in/t  ap=0.031in  ae=0.7×øDc

Programming Radius

When using ASDF type for Shaping cutting refer to the following for the flute tip condition definitions for programming.

 Approximate R definition = R6 (0.2362”)

 Remains 1.33mm (0.0523”)

•	 For slanted cutting using ø2.5” or ø3”, perform at 0.5º or less. Do not perform using ø4” or larger.

•	 When tool protusion length is long ( L/øDc2 > 3), adjust ap.

Remains 1.33mm (0.0523”)  

R6mm



IRV/RV

Patent-pending rotation-prevention mechanism achieves secure 
indexing of inserts

Three types of chip breakers are available for different materials

Insert coatings are available for wet & dry machining of stainless 
steels, as well as aluminum, titanium and nickel based alloys

Indexable Tools for High-Speed, High-Performance 
Milling of Aerospace & Energy Materials

FEATURES

MODULAR
STYLE

FACE MILL 
STYLE

SHANK 
STYLE
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FeaturesIRV/RV

� 2か所の回動防止機構により確実な
　インサート割出しを実現しました。
・ Secure insert indexing is achieved with rotation-prevention 

mechanisms in 2 locations.

� 取付け操作性の向上により確実な取り付け
が可能になり、取り付けミスを防ぎます。
・ Improved attaching operability enables reliable error 

prevention.

Bottom rotation prevention Side rotation prevention

  

Insert
cross
section

JM4160

GX2160

JS1025

SD5010

Sharp-edge
A8 Type

Easy cutting breaker
B8 Type

Stainless Steels materials (Wet Cutting)

Stainless Steels materials (Dry Cutting)

Strong-flute-tip breaker
C8 Type

-

-

--

-

Titanium alloys,
nickel-based alloysTitanium alloys (finishing)

Aluminum Alloy

G
ra

de

� 2か所の回動防止機構により確実な
　インサート割出しを実現しました。
・ Secure insert indexing is achieved with rotation-prevention 

mechanisms in 2 locations.

� 取付け操作性の向上により確実な取り付け
が可能になり、取り付けミスを防ぎます。
・ Improved attaching operability enables reliable error 

prevention.

Bottom rotation prevention Side rotation prevention

  

Insert
cross
section

JM4160

GX2160

JS1025

SD5010

Sharp-edge
A8 Type

Easy cutting breaker
B8 Type

Stainless Steels materials (Wet Cutting)

Stainless Steels materials (Dry Cutting)

Strong-flute-tip breaker
C8 Type

-

-

--

-

Titanium alloys,
nickel-based alloysTitanium alloys (finishing)

Aluminum Alloy

G
ra

de

� 2か所の回動防止機構により確実な
　インサート割出しを実現しました。
・ Secure insert indexing is achieved with rotation-prevention 

mechanisms in 2 locations.

� 取付け操作性の向上により確実な取り付け
が可能になり、取り付けミスを防ぎます。
・ Improved attaching operability enables reliable error 

prevention.

Bottom rotation prevention Side rotation prevention

  

Insert
cross
section

JM4160

GX2160

JS1025

SD5010

Sharp-edge
A8 Type

Easy cutting breaker
B8 Type

Stainless Steels materials (Wet Cutting)

Stainless Steels materials (Dry Cutting)

Strong-flute-tip breaker
C8 Type

-

-

--

-

Titanium alloys,
nickel-based alloysTitanium alloys (finishing)

Aluminum Alloy

G
ra

de

FEATURES

1. Line of breakers and coating materials suitable for difficult-to-cut materials

Three types of breakers are available for cutting stainless steel materials, titanium alloys, nickel-based alloys, and  
aluminum alloys.

• Secure insert indexing is achieved with rotation- 
   prevention mechanisms in two locations.
• Improved attaching enables reliable error prevention.

2. Rotation-prevention mechanism to secure inserts (Patent pending)

INTRODUCTION
The RV Series of Indexable End Mills are designed for the high-speed, high-performance milling of stainless steels. The patent-
pending rotation-prevention mechanism on the round insets allows for the secure indexing of the inserts. Two stainless steel 
specific insert coatings are available: JM4160 for wet milling and GX2160 for dry milling.  
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Shank Style
MetricIRV/RV

φ
D

2

φ
D

c

L

LsL1

φ
D

b

φ
D

s

r  

ROUGHING SEMI-FINISHING

Rv-Metric (Shank Style)

Part No. Stock Flutes r ØDc ØD2 L ØDs L1 Ls ØDb Insert

Rv3S025R-3  3 5 25 15 140 25 60 80 21
RPT10T3M0N-Rv3S032R-4  4 5 32 22 150 32 70 80 28

Rv3S040R-5  5 5 40 30 150 32 70 80 30
Rv4S032R-3  3 6 32 20 150 32 70 80 28

RPT1204M0N-Rv4S040R-3  3 6 40 28 150 32 50 100 30
Rv4S040R-4  4 6 40 28 150 32 50 100 30

Inserts	p.	58

40
HRC 40

 = Stocked items in Japan

Cutter Body Part No. Clamp Screw Screw Driver
Screw Anti- 

Seizure Agent

Shank
RV3S0R- 265-141 104-T10

P-37
RV4S0R- 262-142 104-T15

Drivers/wrenches, screw anti-seizure agent, and arbor screws are sold seperately.

0/-0.2D
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Modular Style
MetricIRV/RV

φ
D

c

Lf

C M
E

L1

L2

φ
D

b

φ
D

2

φ
D

3

r  

ROUGHING SEMI-FINISHING

Rv-Metric (Modular Style)

Part No. Stock Flutes r ØDc ØD2 Lf ØD3 M øDb L1 L2 C E Insert

Rv3M025R-3  3 5 25 15 35 12.5 M12 20.8 5.5 22 10 17
RPT10T3M0N-Rv3M032R-4  4 5 32 22 40 17 M16 28.8 6.0 23 12 22

Rv3M040R-5  5 5 40 30 40 17 M16 28.8 6.0 23 12 22
Rv4M032R-3  3 6 32 20 40 17 M16 28.8 6.0 23 12 22

RPT1204M0N-Rv4M040R-3  3 6 40 28 40 17 M16 28.8 6.0 23 12 22
Rv4M040R-4  4 6 40 28 40 17 M16 28.8 6.0 23 12 22

Inserts	p.	58

40
HRC 40

 = Stocked items in Japan

Cutter Body Part No. Clamp Screw Screw Driver
Screw Anti- 

Seizure Agent

Modular
RV3M0R- 265-141 104-T10

P-37
RV4M0R- 262-142 104-T15

Drivers/wrenches, screw anti-seizure agent, and arbor screws are sold seperately.

0/-0.2D

Modular Shanks on p. 163
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Rv-Metric (Modular Style)

Part No. Stock Flutes r ØDc ØD2 Lf ØD3 M øDb L1 L2 C E Insert

Rv3M025R-3  3 5 25 15 35 12.5 M12 20.8 5.5 22 10 17
RPT10T3M0N-Rv3M032R-4  4 5 32 22 40 17 M16 28.8 6.0 23 12 22

Rv3M040R-5  5 5 40 30 40 17 M16 28.8 6.0 23 12 22
Rv4M032R-3  3 6 32 20 40 17 M16 28.8 6.0 23 12 22

RPT1204M0N-Rv4M040R-3  3 6 40 28 40 17 M16 28.8 6.0 23 12 22
Rv4M040R-4  4 6 40 28 40 17 M16 28.8 6.0 23 12 22

Face Mill +  
Bore Style
Metric

IRV/RV

φDc

φDb

a

φD2

b

Lf

φd

φd 1

l

r 

ROUGHING SEMI-FINISHING

Rv-Metric with Inch Pilot (Face Mill Style)

Part No. Stock Flutes r ØDc ØD2 ØDb Lf ød Ød1 a b l Insert

Rv4B050R-5  5 6 50 38 45 40 22.225 17 8.4 5 19
RPT1204M0N-Rv4B063R-6  6 6 63 51 58 40 22.225 17 8.4 5 19

Rv4B080R-7  7 6 80 68 76 63 31.750 26 12.7 8 32

Rv-Metric (Face Mill Style)

Part No. Stock Flutes r ØDc ØD2 ØDb Lf ød Ød1 l a b Insert

Rv3B040RM-5  5 5 40 30 35 40 16 13.2 8.4 5.6 19
RPT10T3M0N-

Rv3B042RM-5  5 5 42 32 35 40 16 13.2 8.4 5.6 19
Rv4B040RM-4  4 6 40 28 35 40 16 13.2 8.4 5.6 19

RPT1204M0N-

Rv4B042RM-4  4 6 42 30 35 40 16 13.2 8.4 5.6 19

Rv4B050RM-5  5 6 50 38 45 40 22 17.0 10.4 6.3 20
Rv4B063RM-6  6 6 63 51 58 40 22 17.0 10.4 6.3 20
Rv4B080RM-7  7 6 80 68 76 50 27 20.0 12.4 7.0 22

Inserts	p.	58

40
HRC 40

IRv-Inch (Face Mill Style)

Part No. Stock Flutes r øDc øD2 Lf ød ød1 l a b Insert

IRv4B032R-5 • 5 6mm 2.0 1.606 1.575 0.750 0.67 0.748 0.315 0.197
RPT1204M0N-

IRv4B040R-6 • 6 6mm 2.5 2.106 1.575 0.750 0.67 0.748 0.315 0.197

 = Stocked items in Japan

0/-0.2D
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InsertsIRV/RV

T

r 

A

11
°

 Inserts

Part No. JM4160 GX2160 JS1025 SD5010 R(mm) A(mm) T(mm)

RPET10T3M0FN-A8  

5 10 3.97
RPMT10T3M0EN-B8  

RPMT10T3M0EN-C8  

RPHT10T3M0EN-B8   

RPHT10T3M0EN-C8  

RPET1204M0FN-A8 • •

6 12 4.76

RPMT1204M0EN-B8 • •

RPMT1204M0EN-C8 • •

RPHT1204M0EN-B8 • • •
RPHT1204M0EN-C8 • •

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JS1025
S10

JS Coating
PVD

For titanium alloys
A coating with excellent lubricating characteristics is used 
to reduce welding with cutting materials and extend tool 
life.

JM4160
M40

AJ Coating
PVD

General purpose for stainless 
steel

Uses high toughness substrate and AJ coating.
 Suitable for cutting of stainless steels.

GX2160
M40

GX Coating
CVD

For dry high speed stainless steel 
cutting

Uses CVD coating with excellent heat resistance to 
improve wear resistance and provide long tool life when 
dry-cutting stainless steel.

SD5010
N10

SD Coating
PVD

For aluminum alloys and non 
ferrous metals

The hydrogen-free DLC coating infinitely close to that of 
diamonds. Hardness: more than 60GPa

 = Stocked items in Japan
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Cutting 
ConsiderationsIRV/RV

Ramping and Helical Milling Data

Tool Diameter Ø25 Ø32 Ø40 Ø42 Ø40 Ø42
2” or 
Ø50

2.5” or 
Ø63 Ø80

Inserts Size RPT10T3M0 RPT1204M0

Ramp Angle 1º - 1.5º degrees (Less than 3º recommended)

In
ch

Recommended 
Cutting Amount

0.0393 - 
0.0787

0.0591 - 
0.0984

0.0591 - 
0.0984

0.0591 - 
0.0984

0.0787	-	
0.1181

0.0787	-	
0.1181

0.0787	-	
0.1181

0.1181 0.1181

Hole Diameter 1.5748	-	
1.4961

2.1260 - 
2.4409

2.7559 - 
3.0709

2.9134 - 
3.2284

2.6772 - 
3.0709

2.8347	-	
3.2284

3.4646 - 
3.8583

4.4882	-	
4.9213

5.0394 - 
6.2205

M
et

ri
c

Recommended 
Cutting Amount 1 - 2 1.5 - 2.5 1.5 - 2.5 1.5 - 2.5 2 - 3 2 - 3 2 - 3 3 3

Hole Diameter 40	-	38 54 - 62 70	-	78 74	-	82 68	-	78 72	-	82 88	-	98 114 - 125 128	-	158

There are restrictions to ramp angle (θ) and adjust (ap ) because of designs of cutting edge. Note: Due to swarf evacuation wear safety glasses in the vicinity of the operation. 

For helical milling, since chips will accumulate inside the hole, use an air blower or supply coolant to remove chips.

θ

Ramping

Ramp Milling 
Angle

Helical Milling

Helical Hole 
Diameter

Cutting Amount 
per Pass

Cutter Body Part No. Clamp Screw Arbor Screw* Screw Driver Wrench
Screw Anti- 

Seizure Agent

Bore (Inch)

IRV4B032R-5 
RV4B050R-5
IRV4B040R-6 
RV4B063R-6

262-142
100-178

- 105-T15

P-37

RV4B080R-7 100-180

Bore (mm)

RV3B0-R- 265-151 100-183 104-T10 -

RV4B040RM-4
RV4B042RM-4

262-142

100-183

- 105-T15RV4B050RM-5
RV4B063RM-6

100-178

RV4B080RM-7 100-179

Drivers/wrenches, screw anti-seizure agent, and arbor screws are sold seperately. 
* When supplying air or cutting oil to each cutting flute, please use the indicated arbor screw.
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Cutting Conditions
Inch + MetricIRV/RV
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(R5)  Shank type 
(R5)  Modular type (R5)  Bore type

Ø
No. of Flutes

1” or 25mm 
3 

1.25” or 32mm
4

1.5” or 40mm
5

1.5” or 40mm/42mm
5

Work Material

Depth 
of Cut 

ap(mm)
Feed Rate 

fz(mm/t)

Rotation 
speed
min-1

Feed
in/min

Rotation 
speed
min-1

Feed
in/min

Rotation 
speed
min-1

Feed
in/min

Rotation 
speed
min-1

Feed
in/min

Rotation  
speed
min-1

Feed
in/min

Austenite type
Ferrite type
Stainless Steel
304
316
430 
etc

Dry 
Cutting

GX2160 -C8
590 

~720

0.079~ 0.004~0.008 2,546 60 1,989 63 1,592 63 1,592 63 1,516 60

0.039~0.079 0.008~0.012
vc=656sfm, fz=0.008in/t vc=656sfm, fz=0.008in/t

~0.039 0.016~0.020

Wet 
Cutting

JM4160 -B8
295 

~361

0.079~ 0.004~0.008 1,273 30 995 31 796 31 796 31 758 30

0.039~0.079 0.008~0.012
vc=328sfm, fz=0.008in/t vc=328sfm, fz=0.008in/t

~0.039 0.016~0.020

Martensite type
Stainless Steel
410
420 
etc

Dry 
Cutting

GX2160 -C8
656 

~787

0.079~ 0.004~0.008 2,801 66 2,188 69 1,751 69 1,751 69 1,667 66

0.039~0.079 0.008~0.012
vc=720sfm, fz=0.008in/t vc=722sfm, fz=0.008in/t

~0.039 0.016~0.020

Wet 
Cutting

JM4160 -B8
394 

~656

0.079~ 0.004~0.008 2,037 48 1,592 50 1,273 50 1,273 50 1,213 48

0.039~0.079 0.008~0.012
vc=525sfm, fz=0.008in/t vc=525sfm, fz=0.008in/t

~0.039 0.016~0.020

Precipitation-
Hardened Steel
Stainless Steel
S17400
S17700
etc

Dry 
Cutting

GX2160 -C8
525 

~656

0.079~ 0.004~0.008 2,292 54 1,790 56 1,432 56 1,432 56 1,364 54

0.039~0.079 0.008~0.012
vc=590sfm, fz=0.008in/t vc=590sfm, fz=0.008in/t

~0.039 0.016~0.020

Wet 
Cutting

JM4160 -B8
328 

~590

0.079~ 0.004~0.008 1,528 36 1,194 38 955 38 955 38 909 36

0.039~0.079 0.008~0.012
vc=394sfm, fz=0.008in/t vc=394sfm, fz=0.008in/t

~0.039 0.016~0.020

Aluminum Alloy
5052
etc

Dry 
Cutting 

Wet 
Cutting

SD5010 -A8
984 

~1640

0.079~ 0.004~0.008 3,820 90 2,984 94 2,387 94 2,387 94 2,274 90

0.039~0.079 0.008~0.012
vc=984sfm, fz=0.008in/t vc=984sfm, fz=0.008in/t

~0.039 0.016~0.020

Titanium Alloy
Ti-6AL-4V
etc

Wet 
Cutting

JS1025

-B8 
(roughing)

-A8 
(finishing)

98 
~164

~0.079 0.003~0.005

509 6 398 6 318 6 318 6 303 6

vc=131sfm, fz=0.004in/t vc=131sfm, fz=0.004in/t

Nickel-based 
Alloys
Inconel718
etc

Wet 
Cutting

JS1025 -B8
98 

~164
~0.079 0.002~0.004

446 4 348 4 279 4 279 4 265 4

vc=115sfm, fz=0.003in/t vc=115sfm, fz=0.003in/t

Overhang ratio

<3 Dc 3Dc~5Dc 5Dc <

Surfacing 
Shoulder Cutting

Rotatio speed 100% 70% 50%

Feed rate 100% 70% 50%

Slotting
Rotatio speed 100% 70% 50%

Feed rate 70% 50% 35%

Ramping
Rotatio speed 100% 70% 50%

Feed rate 80% 55% 40%

Insert Size Recommended ap Maximum ap Recommended ae

RPT1204M0 0.039~0.118" (1~3mm) 0.236" (6mm)
0.3Dc~0.6Dc

RPT10T3M0 0.039~0.1" (1 - 2.5mm) 0.196" (5mm)

Notes

1) These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
2) GX2160 has an insulating coating which will not cause a response in conductive touch sensors.
3) In order to avoid of insert breakage, please change insert earlier.
4) Use the appropriate coolant for the work material and machining shape.

Depth of Cut

•	Feed	rate	and	spindle	revolution	must	be	adjusted	to	correspond	to	tool	overhang	and	machining	conditions
•	Please	consider	the	standard	cutting	conditions	as	100%	and	adjust	the	machining	conditions	by	refering	to	the	table	below.

ae

ap
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Cutting Conditions
Inch + MetricIRV/RV
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(R6mm) Shank type (R6mm) Bore type

Ø
No. of Flutes

1.25” or 32mm 
3 

1.5” or 40mm
3

1.5” or 40mm
4

1.5” or 40mm
4

1.65” or 42mm
4

2” or 50mm
5

2.5” or 63mm
6

3.15” or 80mm
7

Work Material

Depth 
of Cut 

ap(mm)
Feed Rate 

fz(mm/t)

Rotation 
speed
min-1

Feed
in/min

Rotation 
speed
min-1

Feed
in/min

Rotation 
speed
min-1

Feed
in/min

Rotation 
speed
min-1

Feed
in/min

Rotation 
speed
min-1

Feed
in/min

Rotation 
speed
min-1

Feed
in/min

Rotation 
speed
min-1

Feed
in/min

Rotation 
speed
min-1

Feed
in/min

Austenite type
Ferrite type
Stainless Steel
304
316
430 
etc

Dry 
Cutting

GX2160 -C8
590 

~720

0.079~ 0.004~0.008 1,989 59 1,592 47 1,592 63 1,592 63 1,516 60 1,273 63 1,011 60 796 55

0.039~0.079 0.008~0.012
vc=656sfm, fz=0.01in/t vc=656sfm, fz=0.01in/t

~0.039 0.016~0.020

Wet 
Cutting

JM4160 -B8
295 

~361

0.079~ 0.004~0.008 995 29 796 24 796 31 796 31 758 30 637 31 505 30 398 27

0.039~0.079 0.008~0.012
vc=328sfm, fz=0.01in/t vc=328sfm, fz=0.01in/t

~0.039 0.016~0.020

Martensite type
Stainless Steel
410
420 
etc

Dry 
Cutting

GX2160 -C8
656 

~787

0.079~ 0.004~0.008 2,188 65 1,751 52 1,751 69 1,751 69 1,667 66 1,401 69 1,112 66 875 60

0.039~0.079 0.008~0.012
vc=722sfm, fz=0.01in/t vc=722sfm, fz=0.01in/t

~0.039 0.016~0.020

Wet 
Cutting

JM4160 -B8
394 

~656

0.079~ 0.004~0.008 1,592 47 1,273 38 1,273 50 1,273 50 1,213 48 1,019 50 808 48 637 44

0.039~0.079 0.008~0.012
vc=525sfm, fz=0.01in/t vc=525sfm, fz=0.01in/t

~0.039 0.016~0.020

Precipitation-
Hardened Steel
Stainless Steel
S17400
S17700
etc

Dry 
Cutting

GX2160 -C8
525 

~656

0.079~ 0.004~0.008 1,790 53 1,432 42 1,432 56 1,432 56 1,364 54 1,146 56 909 54 716 49

0.039~0.079 0.008~0.012
vc=590sfm, fz=0.01in/t vc=590sfm, fz=0.01in/t

~0.039 0.016~0.020

Wet 
Cutting

JM4160 -B8
328 

~590

0.079~ 0.004~0.008 1,194 35 955 28 955 38 955 38 909 36 764 38 606 36 477 33

0.039~0.079 0.008~0.012
vc=394sfm, fz=0.01in/t vc=394sfm, fz=0.01in/t

~0.039 0.016~0.020

Aluminum Alloy
5052
etc

Dry 
Cutting 

Wet 
Cutting

SD5010 -A8
984 

~1640

0.079~ 0.004~0.008 2,984 88 2,387 70 2,387 94 2,387 94 2,274 90 1,910 90 1,516 90 1,194 82

0.039~0.079 0.008~0.012
vc=984sfm, fz=0.01in/t vc=984sfm, fz=0.01in/t

~0.039 0.016~0.020

Titanium Alloy
Ti-6AL-4V
etc

Wet 
Cutting

JS1025

-B8 
(roughing)

-A8 
(finishing)

98 
~164

~0.079 0.003~0.005

398 5 318 4 318 5 318 5 303 5 255 5 202 5 159 4

vc=131sfm, fz=0.004in/t vc=131sfm, fz=0.004in/t

Nickel-based 
Alloys
Inconel718
etc

Wet 
Cutting

JS1025 -B8
98 

~164
~0.079 0.002~0.004

348 3 279 3 279 4 279 4 265 3 223 4 177 3 139 3

vc=89sfm, fz=0.003in/t vc=115sfm, fz=0.003in/t

Overhang ratio

<3 Dc 3Dc~5Dc 5Dc <

Surfacing 
Shoulder Cutting

Rotatio speed 100% 70% 50%

Feed rate 100% 70% 50%

Slotting
Rotatio speed 100% 70% 50%

Feed rate 70% 50% 35%

Ramping
Rotatio speed 100% 70% 50%

Feed rate 80% 55% 40%

Notes

1) These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
2) GX2160 has an insulating coating which will not cause a response in conductive touch sensors.
3) In order to avoid of insert breakage, please change insert earlier.
4) Use the appropriate coolant for the work material and machining shape.

Depth of Cut

•	Feed	rate	and	spindle	revolution	must	be	adjusted	to	correspond	to	tool	overhang	and	machining	conditions
•	Please	consider	the	standard	cutting	conditions	as	100%	and	adjust	the	machining	conditions	by	refering	to	the	table	below.

ae

ap

Insert Size Recommended ap Maximum ap Recommended ae

RPT1204M0 0.039~0.118" (1~3mm) 0.236" (6mm)
0.3Dc~0.6Dc

RPT10T3M0 0.039~0.1" (1 - 2.5mm) 0.196" (5mm)



IAHU/AHU

unique high rake geometry reduces cutting forces

30% increased rigidity thanks to special steel material and 
chip pocket geometry

New insert coating grades JS, JP, JM, gX and SD improve 
efficiency and tool life

All tools feature coolant-thru the tool

Advanced Design End Mills and Face Mills 
Radically Reduce Cutting Forces

FEATURES

FACE MILL 
STYLE

MODULAR 
STYLE
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Unique high rake geometry reduces cutting forces

30% increased rigidity thanks to special steel material and chip pocket geometry

TH & JX Coated Inserts improve efficiency and tool life

All tools feature coolant-thru the tool

FEATURES

FACE MILL
STYLE

MODULAR 
STYLE

AHU
Advanced Design End Mills and Face Mills 
Radically Reduce Cutting Forces

Inch Metric

Ø mm 50 
(R6)

63 
(R6)

80 
(R6)

100 
(R6)

80 
(R8)

100 
(R8)

Ø mm 50 
(R6)

63 
(R6)

80 
(R6)

100 
(R6)

80 
(R8)

100 
(R8)

Ø inch 2.0" 2.5" 3.0" 4.0" 3.0" 4.0" Ø inch 2.0" 2.5" 3.0" 4.0" 3.0" 4.0"

Flutes 5 6 6 5 4 5 Flutes 5 6 6 5 4 5

Mild Steel
<200HB

N(rpm) 1590 1260 990 790 990 790 N(rpm) 1590 1260 990 790 990 790

Vc(sfm) 820 820 820 820 820 820 Vc(m/min) 250 250 250 250 250 250

Vf(in/min) 250 238 187 124 124 124 Vf(mm/min) 6360 6040 4750 3160 3160 3160

fz(in/t) 0.031 0.031 0.031 0.031 0.031 0.031 fz(mm/t) 0.80 0.80 0.80 0.80 0.80 0.80

doc(in) 0.079 0.079 0.079 0.079 0.098 0.098 doc(mm) 2 2 2 2 2.5 2.5

woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Carbon 
Steel
Alloy Steel
<30HRC

N(rpm) 1270 1010 790 630 790 630 N(rpm) 1270 1010 790 630 790 630

Vc(sfm) 656 656 656 656 656 656 Vc(m/min) 200 200 200 200 200 200

Vf(in/min) 150 143 112 74 87 87 Vf(mm/min) 3810 3630 2840 1890 2210 2200

fz(in/t) 0.024 0.024 0.024 0.024 0.028 0.028 fz(mm/t) 0.60 0.60 0.60 0.60 0.70 0.70

doc(in) 0.079 0.079 0.079 0.079 0.098 0.098 doc(mm) 2 2 2 2 2.5 2.5

woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Carbon 
Steel
Alloy Steel
30-40HRC

N(rpm) 950 750 590 470 590 470 N(rpm) 950 750 590 470 590 470

Vc(sfm) 492 492 492 492 492 492 Vc(m/min) 150 150 150 150 150 150

Vf(in/min) 56 53 42 28 37 37 Vf(mm/min) 1420 1350 1060 700 940 940

fz(in/t) 0.012 0.012 0.012 0.012 0.016 0.016 fz(mm/t) 0.30 0.30 0.30 0.30 0.40 0.40

doc(in) 0.079 0.079 0.079 0.079 0.098 0.098 doc(mm) 2 2 2 2 2.5 2.5

woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Carbon 
Steel
Alloy Steel
40-45HRC

N(rpm) 630 500 390 310 390 310 N(rpm) 630 500 390 310 390 310

Vc(sfm) 328 328 328 328 328 328 Vc(m/min) 100 100 100 100 100 100

Vf(in/min) 25 24 18 12 15 15 Vf(mm/min) 630 600 460 310 390 380

fz(in/t) 0.008 0.008 0.008 0.008 0.010 0.010 fz(mm/t) 0.20 0.20 0.20 0.20 0.25 0.25

doc(in) 0.059 0.059 0.059 0.059 0.079 0.079 doc(mm) 1.5 1.5 1.5 1.5 2 2

woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Carbon 
Steel
Alloy Steel
45-50HRC

N(rpm) 500 400 310 250 310 250 N(rpm) 500 400 310 250 310 250

Vc(sfm) 262 262 262 262 262 262 Vc(m/min) 80 80 80 80 80 80

Vf(in/min) 20 19 15 10 12 12 Vf(mm/min) 500 480 370 250 310 310

fz(in/t) 0.008 0.008 0.008 0.008 0.010 0.010 fz(mm/t) 0.20 0.20 0.20 0.20 0.25 0.25

doc(in) 0.039 0.039 0.039 0.039 0.059 0.059 doc(mm) 1 1 1 1 1.5 1.5

woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Stainless 
Steel

N(rpm) 1140 900 710 570 710 570 N(rpm) 1140 900 710 570 710 570

Vc(sfm) 591 591 591 591 591 591 Vc(m/min) 180 180 180 180 180 180

Vf(in/min) 112 106 84 56 67 67 Vf(mm/min) 2850 2700 2130 1420 1700 1710

fz(in/) 0.020 0.020 0.020 0.020 0.024 0.024 fz(mm/t) 0.50 0.50 0.50 0.50 0.60 0.60

doc(in) 0.079 0.079 0.079 0.079 0.098 0.098 doc(mm) 2 2 2 2 2.5 2.5

woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Cast Iron N(rpm) 1270 1010 790 630 790 630 N(rpm) 1270 1010 790 630 790 630

Vc(sfm) 656 656 656 656 656 656 Vc(m/min) 200 200 200 200 200 200

Vf(in/min) 200 191 149 99 99 99 Vf(mm/min) 5080 4840 3790 2520 2520 2520

fz(in/) 0.031 0.031 0.031 0.031 0.031 0.031 fz(mm/t) 0.80 0.80 0.80 0.80 0.80 0.80

doc(in) 0.079 0.079 0.079 0.079 0.098 0.098 doc(mm) 2 2 2 2 2.5 2.5

woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50
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AHU

IntroductIon
The AHU High Feed Ultra Series Indexable Tools incorporate unique body design, advanced insert geometries and technologically 
advanced coatings to create an exceptionally tough line-up. AHU tools are available in End Mill styles ranging from 25mm to 40mm 
(0.984" to 1.575") in diameter and Face Mill styles of 50mm to 100mm, (1.969" to 3.937"). 

Ideal for shoulder milling, the AHU Series can also perform direct ramping and slotting operations. All tools feature coolant-thru the 
tool, improving both tool life and cutting performance. 
 

Features

1. Reduced Cutting Force

As shown in the chart, the unique high rake angle helps to create a reduction in cutting force compared to conventional mills. Re-
duced cutting force has a multitude of benefits, including decreased spindle load, increased tool life and faster production times. 
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AHU

IAHU/AHU

FEATURES

INTRODUCTION

1. New Type Breakers

2. Comparison of Cutting Force

The AHU High Feed Ultra Series Indexable Tools incorporate unique body design, advanced insert geometries and technologically 
advanced coatings to create an exceptionally tough line-up. AHU tools are available in End Mill styles ranging from 25mm to 40mm 
(0.984”	to	1.575”)	in	diameter	and	Face	Mill	styles	of	50mm	to	100mm	(2.0”	to	4.0”).

Ideal for shoulder milling, the AHU Series can also perform direct ramping and slotting operations. All tools feature coolant-thru the tool, 
improving both tool life and cutting performance.

Achieved low cutting force by larger axial rake angle.

The cutting flute length is shortened to suppress chattering vibrations during slotting, etc.

15 Type – Max ap=7mm

When using B7/C7 breakers, there are restrictions on maximum cutting depth ap.  
Please use after checking machining conditions beforehand.

Conventional
Inserts

Cutting force is reduced by 25% 
compared to conventional breakers

New Breaker
B7 Type

B7 type breaker

Strongly-raked low-cutting-force breaker

For cutting of stainless steel materials, machining of 
titanium alloys, and cutting of nickel-based alloys.

Inserts join the ranks of tools for difficult-to-cut materials. Newly appear two kind of breakers

C7 type breaker

Mildly-raked low-cutting-force breaker

For machining of stainless steel materials and 
machining of nickel-based alloys.

7m
m

0 100 200 300 400
Cutting force (kgf)

X axis
Y axis
Z axis
Resultant force

New breaker B/C type
18	degrees

Conventional Insert
15 degrees

Features
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Face Mill Style 
Inch + MetricIAHU/AHU
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AHU

2. Special Insert Coatings Improve Efficiency and Tool Life

TH-Coating (TiSiN): The new “Nano-Composite” coating material offers extraordinary heat resistance and hardness due to its’ 
new composite layer consisting of nano-crystal material. 

JX-Coating: This revolutionary coating utilizes the world’s first hybrid coating technology to vastly improve lubricating 
characteristics as well as hardness, heat-resistance and chipping resistance.

3. Application Data

As shown in the chart below, AHU Series Indexable Tools can improve cutting performance in a wide variety of applications. 

Docplication Material Cutting Tools Cutting Conditions Reults

Aircraft Parts SNCM (38HRC) 32mm AHU End Mill 
(AHU1532R-3)

Vc=100m/min (328.1 sfm) Reduction in spindle 
load compared to other 
manufacturers’ toolsTH Coated Inserts 

(JDMT150508R PTH30E)
Vf=600mm/min (23.62 ipm)

doc=5mm (0.197")

Slotting

Machine Parts SUS410 40mm AHU End Mill 
(AHUL1540R-5)

Vc=110m/min (360.9 sfm) Tool life doubled

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=525mm/min (20.67 ipm) Metal removal rate 
increased 1.2 times

doc x woc = 4x3mm (0.158" x 0.118")

Mold Parts S55C 32mm AHU End Mill 
(AHU1532R-3)

Vc=120m/min (393.7 sfm) No chatter even on a 
40-taper machining center

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=2000mm/min (78.74 ipm)

doc x woc = 1.5 x 30mm (0.060" x 1.181")

Turbine Blade 13Cr Steel 32mm AHU End Mill 
(AHU1532R-3)

Vc=80m/min (wet) (262.5 sfm) Tool life increased five 
times

Blade Machining TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=480mm/min (18.9 ipm)

doc=2-3mm (0.079"-0.118")

woc=5.5mm (0.217")

Machine Parts SUS630 80mm AHUB Face Mill 
(AHU1580R-7)

Vc=125m/min (410.1 sfm) Good surface finish

JX Coated Inserts 
(JDMT150508R JX1045)

Vf=400mm/min (15.75 ipm) Tool life increased 1.5 
times

doc=3mm (0.118")

Dry Slotting
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D 0/-0.2

Shank Style

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES 5 FLUTESJET AIR HOLE

ØD -0.05/-0.2
CR +0.08/-0.08

AHU - METRIC
Part No. Flutes ØD L l l1 ls Ød Insert

AHU1525R-2 2 25 100 14 40 85 25 JDMT1505

AHU1532R-3 3 32 140 14 45 85 25 JDMT1505

AHU1540R-4 4 40 140 14 45 95 32 JDMT1505

AHUL1525R-2 2 25 180 14 75 105 25 JDMT1505

AHUL1532R-3 3 32 200 14 90 110 32 JDMT1505

AHUL1540R-5 5 40 220 14 45 175 32 JDMT1505 Inserts p. 81

AHUB - METRIC
Part No. Flutes ØD Ød H Ød1 E A B Insert

AHUB1550RM-5 5 50 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1563RM-6 6 63 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1580R-7 7 80 25.40 50 20 26 9.5 6.0 JDMT1505

AHUB15100R-8 8 100 31.75 50 45 32 12.7 8.0 JDMT1505

AHU 

Face Mill Style

ROUGHING HRC 50

50
6 FLUTES6 FLUTES 7 FLUTES 8 FLUTESJET AIR HOLE

Inserts p. 81

l1 ls
L

ØdØD

l

5 FLUTES

AHU ULTRA SERIES 

Ød1
ØD

H

E

B

Ød
A
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AHU

2. Special Insert Coatings Improve Efficiency and Tool Life

TH-Coating (TiSiN): The new “Nano-Composite” coating material offers extraordinary heat resistance and hardness due to its’ 
new composite layer consisting of nano-crystal material. 

JX-Coating: This revolutionary coating utilizes the world’s first hybrid coating technology to vastly improve lubricating 
characteristics as well as hardness, heat-resistance and chipping resistance.

3. Application Data

As shown in the chart below, AHU Series Indexable Tools can improve cutting performance in a wide variety of applications. 

Docplication Material Cutting Tools Cutting Conditions Reults

Aircraft Parts SNCM (38HRC) 32mm AHU End Mill 
(AHU1532R-3)

Vc=100m/min (328.1 sfm) Reduction in spindle 
load compared to other 
manufacturers’ toolsTH Coated Inserts 

(JDMT150508R PTH30E)
Vf=600mm/min (23.62 ipm)

doc=5mm (0.197")

Slotting

Machine Parts SUS410 40mm AHU End Mill 
(AHUL1540R-5)

Vc=110m/min (360.9 sfm) Tool life doubled

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=525mm/min (20.67 ipm) Metal removal rate 
increased 1.2 times

doc x woc = 4x3mm (0.158" x 0.118")

Mold Parts S55C 32mm AHU End Mill 
(AHU1532R-3)

Vc=120m/min (393.7 sfm) No chatter even on a 
40-taper machining center

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=2000mm/min (78.74 ipm)

doc x woc = 1.5 x 30mm (0.060" x 1.181")

Turbine Blade 13Cr Steel 32mm AHU End Mill 
(AHU1532R-3)

Vc=80m/min (wet) (262.5 sfm) Tool life increased five 
times

Blade Machining TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=480mm/min (18.9 ipm)

doc=2-3mm (0.079"-0.118")

woc=5.5mm (0.217")

Machine Parts SUS630 80mm AHUB Face Mill 
(AHU1580R-7)

Vc=125m/min (410.1 sfm) Good surface finish

JX Coated Inserts 
(JDMT150508R JX1045)

Vf=400mm/min (15.75 ipm) Tool life increased 1.5 
times

doc=3mm (0.118")

Dry Slotting
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ØD -0.05/-0.2
CR +0.08/-0.08

AHU - METRIC
Part No. Flutes ØD L l l1 ls Ød Insert

AHU1525R-2 2 25 100 14 40 85 25 JDMT1505

AHU1532R-3 3 32 140 14 45 85 25 JDMT1505

AHU1540R-4 4 40 140 14 45 95 32 JDMT1505

AHUL1525R-2 2 25 180 14 75 105 25 JDMT1505

AHUL1532R-3 3 32 200 14 90 110 32 JDMT1505

AHUL1540R-5 5 40 220 14 45 175 32 JDMT1505 Inserts p. 81

AHUB - METRIC
Part No. Flutes ØD Ød H Ød1 E A B Insert

AHUB1550RM-5 5 50 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1563RM-6 6 63 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1580R-7 7 80 25.40 50 20 26 9.5 6.0 JDMT1505

AHUB15100R-8 8 100 31.75 50 45 32 12.7 8.0 JDMT1505

AHU 
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50
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AHU

2. Special Insert Coatings Improve Efficiency and Tool Life

TH-Coating (TiSiN): The new “Nano-Composite” coating material offers extraordinary heat resistance and hardness due to its’ 
new composite layer consisting of nano-crystal material. 

JX-Coating: This revolutionary coating utilizes the world’s first hybrid coating technology to vastly improve lubricating 
characteristics as well as hardness, heat-resistance and chipping resistance.

3. Application Data

As shown in the chart below, AHU Series Indexable Tools can improve cutting performance in a wide variety of applications. 

Docplication Material Cutting Tools Cutting Conditions Reults

Aircraft Parts SNCM (38HRC) 32mm AHU End Mill 
(AHU1532R-3)

Vc=100m/min (328.1 sfm) Reduction in spindle 
load compared to other 
manufacturers’ toolsTH Coated Inserts 

(JDMT150508R PTH30E)
Vf=600mm/min (23.62 ipm)

doc=5mm (0.197")

Slotting

Machine Parts SUS410 40mm AHU End Mill 
(AHUL1540R-5)

Vc=110m/min (360.9 sfm) Tool life doubled

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=525mm/min (20.67 ipm) Metal removal rate 
increased 1.2 times

doc x woc = 4x3mm (0.158" x 0.118")

Mold Parts S55C 32mm AHU End Mill 
(AHU1532R-3)

Vc=120m/min (393.7 sfm) No chatter even on a 
40-taper machining center

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=2000mm/min (78.74 ipm)

doc x woc = 1.5 x 30mm (0.060" x 1.181")

Turbine Blade 13Cr Steel 32mm AHU End Mill 
(AHU1532R-3)

Vc=80m/min (wet) (262.5 sfm) Tool life increased five 
times

Blade Machining TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=480mm/min (18.9 ipm)

doc=2-3mm (0.079"-0.118")

woc=5.5mm (0.217")

Machine Parts SUS630 80mm AHUB Face Mill 
(AHU1580R-7)

Vc=125m/min (410.1 sfm) Good surface finish

JX Coated Inserts 
(JDMT150508R JX1045)

Vf=400mm/min (15.75 ipm) Tool life increased 1.5 
times

doc=3mm (0.118")

Dry Slotting
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Shank Style
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50
2 FLUTES 3 FLUTES 4 FLUTES 5 FLUTESJET AIR HOLE

ØD -0.05/-0.2
CR +0.08/-0.08

AHU - METRIC
Part No. Flutes ØD L l l1 ls Ød Insert

AHU1525R-2 2 25 100 14 40 85 25 JDMT1505

AHU1532R-3 3 32 140 14 45 85 25 JDMT1505

AHU1540R-4 4 40 140 14 45 95 32 JDMT1505

AHUL1525R-2 2 25 180 14 75 105 25 JDMT1505

AHUL1532R-3 3 32 200 14 90 110 32 JDMT1505

AHUL1540R-5 5 40 220 14 45 175 32 JDMT1505 Inserts p. 81

AHUB - METRIC
Part No. Flutes ØD Ød H Ød1 E A B Insert

AHUB1550RM-5 5 50 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1563RM-6 6 63 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1580R-7 7 80 25.40 50 20 26 9.5 6.0 JDMT1505

AHUB15100R-8 8 100 31.75 50 45 32 12.7 8.0 JDMT1505

AHU 

Face Mill Style

ROUGHING HRC 50

50
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AHuB-Metric (Face Mill Style without Coolant Holes)

Part No. Flutes ØD Ød H Ød1 E A B Insert

AHuB1550RM-5 5 50 22.00 50 17 20 10.4 6.3 JDMT1505
AHuB1563RM-6 6 63 22.00 50 17 20 10.4 6.3 JDMT1505
AHuB1580R-7 7 80 25.40 50 20 26 9.5 6.0 JDMT1505
AHuB15100R-8 8 100 31.75 50 45 32 12.7 8.0 JDMT1505

IAHuB-Inch (Face Mill Style with Coolant Holes)

Part No. Flutes ØD Ød H Ød1 E A B Insert

IAHuB1532R-5 5 2.0 0.750 1.969 0.65 0.748 0.315 0.197 JDMT1505
IAHuB1540R-6 6 2.5 0.750 1.969 0.65 0.748 0.315 0.197 JDMT1505
IAHuB1548R-7 7 3.0 1.000 2.480 0.83 1.378 0.354 0.236 JDMT1505
IAHuB1564R-8 8 4.0 1.500 2.756 1.26 1.378 0.626 0.394 JDMT1505

Inserts p. 67

D -0.1/-0.2

40
HRC 40
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AHU

2. Special Insert Coatings Improve Efficiency and Tool Life

TH-Coating (TiSiN): The new “Nano-Composite” coating material offers extraordinary heat resistance and hardness due to its’ 
new composite layer consisting of nano-crystal material. 

JX-Coating: This revolutionary coating utilizes the world’s first hybrid coating technology to vastly improve lubricating 
characteristics as well as hardness, heat-resistance and chipping resistance.

3. Application Data

As shown in the chart below, AHU Series Indexable Tools can improve cutting performance in a wide variety of applications. 

Docplication Material Cutting Tools Cutting Conditions Reults

Aircraft Parts SNCM (38HRC) 32mm AHU End Mill 
(AHU1532R-3)

Vc=100m/min (328.1 sfm) Reduction in spindle 
load compared to other 
manufacturers’ toolsTH Coated Inserts 

(JDMT150508R PTH30E)
Vf=600mm/min (23.62 ipm)

doc=5mm (0.197")

Slotting

Machine Parts SUS410 40mm AHU End Mill 
(AHUL1540R-5)

Vc=110m/min (360.9 sfm) Tool life doubled

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=525mm/min (20.67 ipm) Metal removal rate 
increased 1.2 times

doc x woc = 4x3mm (0.158" x 0.118")

Mold Parts S55C 32mm AHU End Mill 
(AHU1532R-3)

Vc=120m/min (393.7 sfm) No chatter even on a 
40-taper machining center

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=2000mm/min (78.74 ipm)

doc x woc = 1.5 x 30mm (0.060" x 1.181")

Turbine Blade 13Cr Steel 32mm AHU End Mill 
(AHU1532R-3)

Vc=80m/min (wet) (262.5 sfm) Tool life increased five 
times

Blade Machining TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=480mm/min (18.9 ipm)

doc=2-3mm (0.079"-0.118")

woc=5.5mm (0.217")

Machine Parts SUS630 80mm AHUB Face Mill 
(AHU1580R-7)

Vc=125m/min (410.1 sfm) Good surface finish

JX Coated Inserts 
(JDMT150508R JX1045)

Vf=400mm/min (15.75 ipm) Tool life increased 1.5 
times

doc=3mm (0.118")

Dry Slotting

© 2008 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com80

D 0/-0.2

Shank Style

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES 5 FLUTESJET AIR HOLE

ØD -0.05/-0.2
CR +0.08/-0.08

AHU - METRIC
Part No. Flutes ØD L l l1 ls Ød Insert

AHU1525R-2 2 25 100 14 40 85 25 JDMT1505

AHU1532R-3 3 32 140 14 45 85 25 JDMT1505

AHU1540R-4 4 40 140 14 45 95 32 JDMT1505

AHUL1525R-2 2 25 180 14 75 105 25 JDMT1505

AHUL1532R-3 3 32 200 14 90 110 32 JDMT1505

AHUL1540R-5 5 40 220 14 45 175 32 JDMT1505 Inserts p. 81

AHUB - METRIC
Part No. Flutes ØD Ød H Ød1 E A B Insert

AHUB1550RM-5 5 50 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1563RM-6 6 63 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1580R-7 7 80 25.40 50 20 26 9.5 6.0 JDMT1505

AHUB15100R-8 8 100 31.75 50 45 32 12.7 8.0 JDMT1505
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AHU

2. Special Insert Coatings Improve Efficiency and Tool Life

TH-Coating (TiSiN): The new “Nano-Composite” coating material offers extraordinary heat resistance and hardness due to its’ 
new composite layer consisting of nano-crystal material. 

JX-Coating: This revolutionary coating utilizes the world’s first hybrid coating technology to vastly improve lubricating 
characteristics as well as hardness, heat-resistance and chipping resistance.

3. Application Data

As shown in the chart below, AHU Series Indexable Tools can improve cutting performance in a wide variety of applications. 

Docplication Material Cutting Tools Cutting Conditions Reults

Aircraft Parts SNCM (38HRC) 32mm AHU End Mill 
(AHU1532R-3)

Vc=100m/min (328.1 sfm) Reduction in spindle 
load compared to other 
manufacturers’ toolsTH Coated Inserts 

(JDMT150508R PTH30E)
Vf=600mm/min (23.62 ipm)

doc=5mm (0.197")

Slotting

Machine Parts SUS410 40mm AHU End Mill 
(AHUL1540R-5)

Vc=110m/min (360.9 sfm) Tool life doubled

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=525mm/min (20.67 ipm) Metal removal rate 
increased 1.2 times

doc x woc = 4x3mm (0.158" x 0.118")

Mold Parts S55C 32mm AHU End Mill 
(AHU1532R-3)

Vc=120m/min (393.7 sfm) No chatter even on a 
40-taper machining center

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=2000mm/min (78.74 ipm)

doc x woc = 1.5 x 30mm (0.060" x 1.181")

Turbine Blade 13Cr Steel 32mm AHU End Mill 
(AHU1532R-3)

Vc=80m/min (wet) (262.5 sfm) Tool life increased five 
times

Blade Machining TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=480mm/min (18.9 ipm)

doc=2-3mm (0.079"-0.118")

woc=5.5mm (0.217")

Machine Parts SUS630 80mm AHUB Face Mill 
(AHU1580R-7)

Vc=125m/min (410.1 sfm) Good surface finish

JX Coated Inserts 
(JDMT150508R JX1045)

Vf=400mm/min (15.75 ipm) Tool life increased 1.5 
times

doc=3mm (0.118")

Dry Slotting
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ØD -0.05/-0.2
CR +0.08/-0.08

AHU - METRIC
Part No. Flutes ØD L l l1 ls Ød Insert

AHU1525R-2 2 25 100 14 40 85 25 JDMT1505

AHU1532R-3 3 32 140 14 45 85 25 JDMT1505

AHU1540R-4 4 40 140 14 45 95 32 JDMT1505

AHUL1525R-2 2 25 180 14 75 105 25 JDMT1505

AHUL1532R-3 3 32 200 14 90 110 32 JDMT1505

AHUL1540R-5 5 40 220 14 45 175 32 JDMT1505 Inserts p. 81

AHUB - METRIC
Part No. Flutes ØD Ød H Ød1 E A B Insert

AHUB1550RM-5 5 50 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1563RM-6 6 63 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1580R-7 7 80 25.40 50 20 26 9.5 6.0 JDMT1505

AHUB15100R-8 8 100 31.75 50 45 32 12.7 8.0 JDMT1505
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AHU

2. Special Insert Coatings Improve Efficiency and Tool Life

TH-Coating (TiSiN): The new “Nano-Composite” coating material offers extraordinary heat resistance and hardness due to its’ 
new composite layer consisting of nano-crystal material. 

JX-Coating: This revolutionary coating utilizes the world’s first hybrid coating technology to vastly improve lubricating 
characteristics as well as hardness, heat-resistance and chipping resistance.

3. Application Data

As shown in the chart below, AHU Series Indexable Tools can improve cutting performance in a wide variety of applications. 

Docplication Material Cutting Tools Cutting Conditions Reults

Aircraft Parts SNCM (38HRC) 32mm AHU End Mill 
(AHU1532R-3)

Vc=100m/min (328.1 sfm) Reduction in spindle 
load compared to other 
manufacturers’ toolsTH Coated Inserts 

(JDMT150508R PTH30E)
Vf=600mm/min (23.62 ipm)

doc=5mm (0.197")

Slotting

Machine Parts SUS410 40mm AHU End Mill 
(AHUL1540R-5)

Vc=110m/min (360.9 sfm) Tool life doubled

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=525mm/min (20.67 ipm) Metal removal rate 
increased 1.2 times

doc x woc = 4x3mm (0.158" x 0.118")

Mold Parts S55C 32mm AHU End Mill 
(AHU1532R-3)

Vc=120m/min (393.7 sfm) No chatter even on a 
40-taper machining center

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=2000mm/min (78.74 ipm)

doc x woc = 1.5 x 30mm (0.060" x 1.181")

Turbine Blade 13Cr Steel 32mm AHU End Mill 
(AHU1532R-3)

Vc=80m/min (wet) (262.5 sfm) Tool life increased five 
times

Blade Machining TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=480mm/min (18.9 ipm)

doc=2-3mm (0.079"-0.118")

woc=5.5mm (0.217")

Machine Parts SUS630 80mm AHUB Face Mill 
(AHU1580R-7)

Vc=125m/min (410.1 sfm) Good surface finish

JX Coated Inserts 
(JDMT150508R JX1045)

Vf=400mm/min (15.75 ipm) Tool life increased 1.5 
times

doc=3mm (0.118")

Dry Slotting
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ØD -0.05/-0.2
CR +0.08/-0.08

AHU - METRIC
Part No. Flutes ØD L l l1 ls Ød Insert

AHU1525R-2 2 25 100 14 40 85 25 JDMT1505

AHU1532R-3 3 32 140 14 45 85 25 JDMT1505

AHU1540R-4 4 40 140 14 45 95 32 JDMT1505

AHUL1525R-2 2 25 180 14 75 105 25 JDMT1505

AHUL1532R-3 3 32 200 14 90 110 32 JDMT1505

AHUL1540R-5 5 40 220 14 45 175 32 JDMT1505 Inserts p. 81

AHUB - METRIC
Part No. Flutes ØD Ød H Ød1 E A B Insert

AHUB1550RM-5 5 50 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1563RM-6 6 63 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1580R-7 7 80 25.40 50 20 26 9.5 6.0 JDMT1505

AHUB15100R-8 8 100 31.75 50 45 32 12.7 8.0 JDMT1505

AHU 

Face Mill Style
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50
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AHu-Metric (Shank Style with Coolant Holes)

Part No. Flutes ØD L I I1 Is Ød Insert

AHu1525R-2 2 25 100 14 40 85 25 JDMT1505
AHu1532R-3 3 32 140 14 45 85 25 JDMT1505
AHu1540R-4 4 40 140 14 45 95 32 JDMT1505
AHuL1525R-2 2 25 180 14 75 105 25 JDMT1505
AHuL1532R-3 3 32 200 14 90 110 32 JDMT1505
AHuL1540R-5 5 40 220 14 45 175 32 JDMT1505

IAHu-Inch (Shank Style with Coolant Holes)

Part No. Flutes ØD L I I1 Is Ød Insert

IAHu1516R-2 2 1 4 0.551 1.5 2.5 1 JDMT1505

Inserts p. 67

D -0.1/-0.2

40
HRC 40
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D 0/-0.2

Part No. Clamp Screw Wrench Arbor Screw

AHU(L)15xxR-x 412-141 104-T15
AHUB1550RM-5 412-141 105-T15 100-175
AHUB1563RM-6 412-141 105-T15 100-175

AHUB1580R-7 412-141 105-T15 100-212
AHUB15100R-8 412-141 105-T15

AHU 

Modular Style

AHUM - METRIC
Part No. Flutes ØD H l Ød1 M Ød2 A B C E Insert

AHUM1525R-2 2 25 35 14 12.5 M12 21 5.5 22 10.0 17 JDMT1505

AHUM1532R-3 3 32 40 14 17.0 M16 29 6.0 23 12.0 22 JDMT1505

ROUGHING HRC 50

50
2 FLUTES 3 FLUTESJET AIR HOLE

Inserts p. 81
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H
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ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls Ød1 Ød2 Cutter Body

ASC25-12.5-215-115
12.5 M12

215 115 100 23
25 Ø25

ASC25-12.5-265-145 265 145 120 23

ASC32-17-210-110
17 M16

210 110 100 28
32 Ø32

ASC32-17-260-140 260 140 120 28

L

l2 ls

M

φ
d

2

φ
D

φ
d

1

M

IAHU/AHU

40
HRC 40

D -0.1/-0.2

Part No. Clamp Screw Wrench Arbor Screw

AHu(L)15xxR-x 412-141 105-T15

AHuB1550RM-5 412-141 105-T15 100-175

AHuB1563RM-6 412-141 105-T15 100-175

AHuB1580R-7 412-141 105-T15 100-212

AHuB15100R-8 412-141 105-T15

IAHuB1532R-5 412-141 104-T15 100-178

IAHuB1540R-6 412-141 104-T15 100-178

IAHuB1548R-7 412-141 104-T15 100-179

IAHuB1564R-8 412-141 104-T15 AP408004
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AHU

2. Special Insert Coatings Improve Efficiency and Tool Life

TH-Coating (TiSiN): The new “Nano-Composite” coating material offers extraordinary heat resistance and hardness due to its’ 
new composite layer consisting of nano-crystal material. 

JX-Coating: This revolutionary coating utilizes the world’s first hybrid coating technology to vastly improve lubricating 
characteristics as well as hardness, heat-resistance and chipping resistance.

3. Application Data

As shown in the chart below, AHU Series Indexable Tools can improve cutting performance in a wide variety of applications. 

Docplication Material Cutting Tools Cutting Conditions Reults

Aircraft Parts SNCM (38HRC) 32mm AHU End Mill 
(AHU1532R-3)

Vc=100m/min (328.1 sfm) Reduction in spindle 
load compared to other 
manufacturers’ toolsTH Coated Inserts 

(JDMT150508R PTH30E)
Vf=600mm/min (23.62 ipm)

doc=5mm (0.197")

Slotting

Machine Parts SUS410 40mm AHU End Mill 
(AHUL1540R-5)

Vc=110m/min (360.9 sfm) Tool life doubled

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=525mm/min (20.67 ipm) Metal removal rate 
increased 1.2 times

doc x woc = 4x3mm (0.158" x 0.118")

Mold Parts S55C 32mm AHU End Mill 
(AHU1532R-3)

Vc=120m/min (393.7 sfm) No chatter even on a 
40-taper machining center

TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=2000mm/min (78.74 ipm)

doc x woc = 1.5 x 30mm (0.060" x 1.181")

Turbine Blade 13Cr Steel 32mm AHU End Mill 
(AHU1532R-3)

Vc=80m/min (wet) (262.5 sfm) Tool life increased five 
times

Blade Machining TH Coated Inserts 
(JDMT150508R PTH30E)

Vf=480mm/min (18.9 ipm)

doc=2-3mm (0.079"-0.118")

woc=5.5mm (0.217")

Machine Parts SUS630 80mm AHUB Face Mill 
(AHU1580R-7)

Vc=125m/min (410.1 sfm) Good surface finish

JX Coated Inserts 
(JDMT150508R JX1045)

Vf=400mm/min (15.75 ipm) Tool life increased 1.5 
times

doc=3mm (0.118")

Dry Slotting
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Shank Style

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES 5 FLUTESJET AIR HOLE

ØD -0.05/-0.2
CR +0.08/-0.08

AHU - METRIC
Part No. Flutes ØD L l l1 ls Ød Insert

AHU1525R-2 2 25 100 14 40 85 25 JDMT1505

AHU1532R-3 3 32 140 14 45 85 25 JDMT1505

AHU1540R-4 4 40 140 14 45 95 32 JDMT1505

AHUL1525R-2 2 25 180 14 75 105 25 JDMT1505

AHUL1532R-3 3 32 200 14 90 110 32 JDMT1505

AHUL1540R-5 5 40 220 14 45 175 32 JDMT1505 Inserts p. 81

AHUB - METRIC
Part No. Flutes ØD Ød H Ød1 E A B Insert

AHUB1550RM-5 5 50 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1563RM-6 6 63 22.00 50 17 20 10.4 6.3 JDMT1505

AHUB1580R-7 7 80 25.40 50 20 26 9.5 6.0 JDMT1505

AHUB15100R-8 8 100 31.75 50 45 32 12.7 8.0 JDMT1505

AHU 

Face Mill Style

ROUGHING HRC 50

50
6 FLUTES6 FLUTES 7 FLUTES 8 FLUTESJET AIR HOLE

Inserts p. 81

l1 ls
L

ØdØD

l

5 FLUTES

AHU ULTRA SERIES 

Ød1
ØD

H

E

B

Ød
A

Inserts p. 67

Modular Shanks on p. 163

AHuM-Metric (Modular Style with Coolant Holes)
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Part No. Clamp Screw Wrench Arbor Screw

AHU(L)15xxR-x 412-141 104-T15
AHUB1550RM-5 412-141 105-T15 100-175
AHUB1563RM-6 412-141 105-T15 100-175

AHUB1580R-7 412-141 105-T15 100-212
AHUB15100R-8 412-141 105-T15

AHU 

Modular Style

AHUM - METRIC
Part No. Flutes ØD H l Ød1 M Ød2 A B C E Insert

AHUM1525R-2 2 25 35 14 12.5 M12 21 5.5 22 10.0 17 JDMT1505

AHUM1532R-3 3 32 40 14 17.0 M16 29 6.0 23 12.0 22 JDMT1505

ROUGHING HRC 50

50
2 FLUTES 3 FLUTESJET AIR HOLE

Inserts p. 81

ØD

H

B

C

A

Ød2

I

Ød1

H

ød2

M

øD

C

A
B

E

ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls Ød1 Ød2 Cutter Body

ASC25-12.5-215-115
12.5 M12

215 115 100 23
25 Ø25

ASC25-12.5-265-145 265 145 120 23

ASC32-17-210-110
17 M16

210 110 100 28
32 Ø32

ASC32-17-260-140 260 140 120 28

L

l2 ls

M

φ
d

2

φ
D

φ
d

1

M
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Inserts

Part No. JX
10

45

P
T

H
30

E

S
D

50
10

R A B T
JDMT150504R • 0.4 16.0 9.12 5.0 

JDMT150508R • • 0.8 16.0 9.12 5.0 

JDMT150520R • • 2.0 16.0 9.12 5.0 

JDMT150530R • • 3.0 16.0 9.12 5.0 

JDET150502R-FA •

JDET150504R-FA •

JDET150530R-FA •

All Inserts have two effective cutting edges

COATING MATERIALS FOR INSERTS

Material Name Coating Name
Coating Type Application Features

JX1045
(P30-M30-K30)

JX Coating
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

PTH30E
(K30)

TH Coating (TiSiN)
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

SD5010
(N10)

SD Coating
PVD

For aluminum alloys and non ferrous 
metals that of Diamond. Hardness: more than 60GPa

AHU 

A

B

T

R 15˚

0.2 

0.4 

3.0 

16.0 

16.0 

16.0 

9.12 

9.12 

9.12 

5.0 

5.0 

5.0 

Type
Conventional

Conventional

Conventional

Conventional

FA

FA

FA

sharp edge

Conventional FA

Insert
Cross-
Section
Shape

Application General Purpose Aluminum Use

Note: When using inserts with a radius 
larger than R 2.0, it is necessary to carry 
out additional processing of the cutter 
body corner section. 
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Part No. Clamp Screw Wrench Arbor Screw

AHU(L)15xxR-x 412-141 104-T15
AHUB1550RM-5 412-141 105-T15 100-175
AHUB1563RM-6 412-141 105-T15 100-175

AHUB1580R-7 412-141 105-T15 100-212
AHUB15100R-8 412-141 105-T15

AHU 

Modular Style

AHUM - METRIC
Part No. Flutes ØD H l Ød1 M Ød2 A B C E Insert

AHUM1525R-2 2 25 35 14 12.5 M12 21 5.5 22 10.0 17 JDMT1505

AHUM1532R-3 3 32 40 14 17.0 M16 29 6.0 23 12.0 22 JDMT1505

ROUGHING HRC 50

50
2 FLUTES 3 FLUTESJET AIR HOLE

Inserts p. 81

ØD

H

B

C

A

Ød2

I

Ød1

H

ød2

M

øD

C

A
B

E

ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls Ød1 Ød2 Cutter Body

ASC25-12.5-215-115
12.5 M12

215 115 100 23
25 Ø25

ASC25-12.5-265-145 265 145 120 23

ASC32-17-210-110
17 M16

210 110 100 28
32 Ø32

ASC32-17-260-140 260 140 120 28

L

l2 ls

M

φ
d

2

φ
D

φ
d

1

M
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Inserts

Part No. JX
10

45

P
T

H
30

E

S
D

50
10

R A B T
JDMT150504R • 0.4 16.0 9.12 5.0 

JDMT150508R • • 0.8 16.0 9.12 5.0 

JDMT150520R • • 2.0 16.0 9.12 5.0 

JDMT150530R • • 3.0 16.0 9.12 5.0 

JDET150502R-FA •

JDET150504R-FA •

JDET150530R-FA •

All Inserts have two effective cutting edges

COATING MATERIALS FOR INSERTS

Material Name Coating Name
Coating Type Application Features

JX1045
(P30-M30-K30)

JX Coating
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

PTH30E
(K30)

TH Coating (TiSiN)
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

SD5010
(N10)

SD Coating
PVD

For aluminum alloys and non ferrous 
metals that of Diamond. Hardness: more than 60GPa

AHU 

A

B

T

R 15˚

0.2 

0.4 

3.0 

16.0 

16.0 

16.0 

9.12 

9.12 

9.12 

5.0 

5.0 

5.0 

Type
Conventional

Conventional

Conventional

Conventional

FA

FA

FA

sharp edge

Conventional FA

Insert
Cross-
Section
Shape

Application General Purpose Aluminum Use

Note: When using inserts with a radius 
larger than R 2.0, it is necessary to carry 
out additional processing of the cutter 
body corner section. 

 Inserts

Part No. JS
40

45

P
T

H
30

E

JP
41

20

JM
41

60

G
X

21
60

S
D

50
10

R A B T Type

JDMT150504R • 0.4 16.0 9.12 5.0 Conventional
JDMT150508R • • 0.8 16.0 9.12 5.0 Conventional
JDMT150520R • • 2.0 16.0 9.12 5.0 Conventional

JDMT150530R • • 3.0 16.0 9.12 5.0 Conventional
JDMT150508R-B7 • • 0.8 16.0 9.12 5.0 B7
JDMT150508R-C7 • • 0.8 16.0 9.12 5.0 C7
JDMT150520R-B7 • • 2.0 16.0 9.12 5.0 B7
JDMT150520R-C7 • • 2.0 16.0 9.12 5.0 C7
JDMT150530R-B7 • • 3.0 16.0 9.12 5.0 B7
JDMT150530R-C7 • • 3.0 16.0 9.12 5.0 C7
JDET150502R-FA • 0.2 16.0 9.12 5.0 FA

JDET150504R-FA • 0.4 16.0 9.12 5.0 FA

JDET150530R-FA • 3.0 16.0 9.12 5.0 FA

All inserts have two effective cutting edges

Note: When using inserts with a radius larger than R 2.0, it is necessary to carry out additional processing of the cutter body corner section.

IAHU/AHU

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JS4045
P30-K30

JS Coating
PVD

General purpose for steel
Uses rough grain substrate and JS coating
 Suitable for general steel cutting

JP4120
P10-M10-K10

AJ Coating
PVD

For pre-hardened steel 
(35~50HRC) and alloy steel

Uses fine grain substrate and AJ coating.
 Suitable for cutting of common steels through pre-hard-
ened steels.

JM4160
M40

AJ Coating
PVD

General purpose for stainless 
steel

Uses high toughness substrate and AJ coating.
 Suitable for cutting of stainless steels.

GX2160
M40

GX Coating
CVD

For dry high speed stainless steel 
cutting

Uses CVD coating with excellent heat resistance to 
improve wear resistance and provide long tool life when 
dry-cutting stainless steel.

SD5010
N10

SD Coating
PVD

For aluminum alloys and non 
ferrous metals

The hydrogen-free DLC coating infinitely close to that of 
diamonds. Hardness: more than 60GPa

PTH30E
K30

TH Coating (TiSiN) 
PVD

General purpose for steel Uses moderate substrate, multi purpose grade

Sharp Edge Positive Land
(Large Rake)

Positive Land
(Small Rake)

Conventional FA B7 C7

Insert
Cross-
Section
Shape

Application General Purpose Aluminum Use

Stainless Steel
(Wet Cutting)

Titanium
Inconel Use

Stainless Steel
(Dry Cutting)
Inconel Use
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Part No. Clamp Screw Wrench Arbor Screw

AHU(L)15xxR-x 412-141 104-T15
AHUB1550RM-5 412-141 105-T15 100-175
AHUB1563RM-6 412-141 105-T15 100-175

AHUB1580R-7 412-141 105-T15 100-212
AHUB15100R-8 412-141 105-T15

AHU 

Modular Style

AHUM - METRIC
Part No. Flutes ØD H l Ød1 M Ød2 A B C E Insert

AHUM1525R-2 2 25 35 14 12.5 M12 21 5.5 22 10.0 17 JDMT1505

AHUM1532R-3 3 32 40 14 17.0 M16 29 6.0 23 12.0 22 JDMT1505

ROUGHING HRC 50

50
2 FLUTES 3 FLUTESJET AIR HOLE

Inserts p. 81

ØD

H

B

C

A

Ød2

I

Ød1

H

ød2

M

øD

C

A
B

E

ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls Ød1 Ød2 Cutter Body

ASC25-12.5-215-115
12.5 M12

215 115 100 23
25 Ø25

ASC25-12.5-265-145 265 145 120 23

ASC32-17-210-110
17 M16

210 110 100 28
32 Ø32

ASC32-17-260-140 260 140 120 28

L

l2 ls

M

φ
d

2

φ
D

φ
d

1

M
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Inserts

Part No. JX
10

45

P
T

H
30

E

S
D

50
10

R A B T
JDMT150504R • 0.4 16.0 9.12 5.0 

JDMT150508R • • 0.8 16.0 9.12 5.0 

JDMT150520R • • 2.0 16.0 9.12 5.0 

JDMT150530R • • 3.0 16.0 9.12 5.0 

JDET150502R-FA •

JDET150504R-FA •

JDET150530R-FA •

All Inserts have two effective cutting edges

COATING MATERIALS FOR INSERTS

Material Name Coating Name
Coating Type Application Features

JX1045
(P30-M30-K30)

JX Coating
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

PTH30E
(K30)

TH Coating (TiSiN)
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

SD5010
(N10)

SD Coating
PVD

For aluminum alloys and non ferrous 
metals that of Diamond. Hardness: more than 60GPa

AHU 

A

B

T

R 15˚

0.2 

0.4 

3.0 

16.0 

16.0 

16.0 

9.12 

9.12 

9.12 

5.0 

5.0 

5.0 

Type
Conventional

Conventional

Conventional

Conventional

FA

FA

FA

sharp edge

Conventional FA

Insert
Cross-
Section
Shape

Application General Purpose Aluminum Use

Note: When using inserts with a radius 
larger than R 2.0, it is necessary to carry 
out additional processing of the cutter 
body corner section. 

© 2013 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 81© 2008 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 81

D 0/-0.2

Part No. Clamp Screw Wrench Arbor Screw

AHU(L)15xxR-x 412-141 104-T15
AHUB1550RM-5 412-141 105-T15 100-175
AHUB1563RM-6 412-141 105-T15 100-175

AHUB1580R-7 412-141 105-T15 100-212
AHUB15100R-8 412-141 105-T15

AHU 

Modular Style

AHUM - METRIC
Part No. Flutes ØD H l Ød1 M Ød2 A B C E Insert

AHUM1525R-2 2 25 35 14 12.5 M12 21 5.5 22 10.0 17 JDMT1505

AHUM1532R-3 3 32 40 14 17.0 M16 29 6.0 23 12.0 22 JDMT1505

ROUGHING HRC 50

50
2 FLUTES 3 FLUTESJET AIR HOLE

Inserts p. 81

ØD

H

B

C

A

Ød2

I

Ød1

H

ød2

M

øD

C

A
B

E

ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls Ød1 Ød2 Cutter Body

ASC25-12.5-215-115
12.5 M12

215 115 100 23
25 Ø25

ASC25-12.5-265-145 265 145 120 23

ASC32-17-210-110
17 M16

210 110 100 28
32 Ø32

ASC32-17-260-140 260 140 120 28

L

l2 ls

M

φ
d

2

φ
D

φ
d

1

M
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Inserts

Part No. JX
10

45

P
T

H
30

E

S
D

50
10

R A B T
JDMT150504R • 0.4 16.0 9.12 5.0 

JDMT150508R • • 0.8 16.0 9.12 5.0 

JDMT150520R • • 2.0 16.0 9.12 5.0 

JDMT150530R • • 3.0 16.0 9.12 5.0 

JDET150502R-FA •

JDET150504R-FA •

JDET150530R-FA •

All Inserts have two effective cutting edges

COATING MATERIALS FOR INSERTS

Material Name Coating Name
Coating Type Application Features

JX1045
(P30-M30-K30)

JX Coating
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

PTH30E
(K30)

TH Coating (TiSiN)
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

SD5010
(N10)

SD Coating
PVD

For aluminum alloys and non ferrous 
metals that of Diamond. Hardness: more than 60GPa

AHU 

A

B

T

R 15˚

0.2 

0.4 

3.0 

16.0 

16.0 

16.0 

9.12 

9.12 

9.12 

5.0 

5.0 

5.0 

Type
Conventional

Conventional

Conventional

Conventional

FA

FA

FA

sharp edge

Conventional FA

Insert
Cross-
Section
Shape

Application General Purpose Aluminum Use

Note: When using inserts with a radius 
larger than R 2.0, it is necessary to carry 
out additional processing of the cutter 
body corner section. 
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Part No. Clamp Screw Wrench Arbor Screw

AHU(L)15xxR-x 412-141 104-T15
AHUB1550RM-5 412-141 105-T15 100-175
AHUB1563RM-6 412-141 105-T15 100-175

AHUB1580R-7 412-141 105-T15 100-212
AHUB15100R-8 412-141 105-T15

AHU 

Modular Style

AHUM - METRIC
Part No. Flutes ØD H l Ød1 M Ød2 A B C E Insert

AHUM1525R-2 2 25 35 14 12.5 M12 21 5.5 22 10.0 17 JDMT1505

AHUM1532R-3 3 32 40 14 17.0 M16 29 6.0 23 12.0 22 JDMT1505

ROUGHING HRC 50

50
2 FLUTES 3 FLUTESJET AIR HOLE

Inserts p. 81

ØD

H

B

C

A

Ød2

I

Ød1

H

ød2

M

øD

C

A
B

E

ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls Ød1 Ød2 Cutter Body

ASC25-12.5-215-115
12.5 M12

215 115 100 23
25 Ø25

ASC25-12.5-265-145 265 145 120 23

ASC32-17-210-110
17 M16

210 110 100 28
32 Ø32

ASC32-17-260-140 260 140 120 28

L

l2 ls

M

φ
d

2

φ
D

φ
d

1

M
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Inserts

Part No. JX
10

45

P
T

H
30

E

S
D

50
10

R A B T
JDMT150504R • 0.4 16.0 9.12 5.0 

JDMT150508R • • 0.8 16.0 9.12 5.0 

JDMT150520R • • 2.0 16.0 9.12 5.0 

JDMT150530R • • 3.0 16.0 9.12 5.0 

JDET150502R-FA •

JDET150504R-FA •

JDET150530R-FA •

All Inserts have two effective cutting edges

COATING MATERIALS FOR INSERTS

Material Name Coating Name
Coating Type Application Features

JX1045
(P30-M30-K30)

JX Coating
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

PTH30E
(K30)

TH Coating (TiSiN)
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

SD5010
(N10)

SD Coating
PVD

For aluminum alloys and non ferrous 
metals that of Diamond. Hardness: more than 60GPa

AHU 

A

B

T

R 15˚

0.2 

0.4 

3.0 

16.0 

16.0 

16.0 

9.12 

9.12 

9.12 

5.0 

5.0 

5.0 

Type
Conventional

Conventional

Conventional

Conventional

FA

FA

FA

sharp edge

Conventional FA

Insert
Cross-
Section
Shape

Application General Purpose Aluminum Use

Note: When using inserts with a radius 
larger than R 2.0, it is necessary to carry 
out additional processing of the cutter 
body corner section. 
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Cutting Conditions
InchIAHU/AHU

ø
Flutes

1" or 25mm 
2

1.25" or 32mm
3

1.5" or 40mm
4

2" or 50mm
5

2.5" or 63mm
6

3" or 80mm
7

4" or 100mm
8

Work Material Cutting Condition
Rotation 

Speed Feed
Rotation 

Speed Feed
Rotation 

Speed Feed
Rotation 

Speed Feed
Rotation 

Speed Feed
Rotation 

Speed Feed
Rotation 

Speed Feed

Carbon Steel
Alloy Steel
(<30HRC)

JS4045

n(rpm) / vf(in/min) 1,910 30 1,490 35 1,190 37 950 37 760 36 600 33 480 30

vc(sfm) 394-590 (492) 394-590 (492) 394-590 (492)

fz(in/t) 0.006-0.01 (0.008)

ap (in) side milling/slotting 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394

ae (in) side milling/slotting 0.236/1Dc 0.315/1Dc 0.394/1Dc 0.669/1Dc 0.787/1Dc 0.984/1Dc 1.378/1Dc

Tool Steel
Alloy Steel
(30-40HRC)

JS4045

n(rpm) / vf(in/min) 1,270 15 990 18 800 19 640 19 510 18 400 17 320 15

vc(sfm) 262-394 (328) 262-394 (328) 262-394 (328)

fz(in/t) 0.004-0.008 (0.006)

ap (in) side milling/slotting 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394

ae (in) side milling/slotting 0.236/1Dc 0.315/1Dc 0.394/1Dc 0.669/1Dc 0.787/1Dc 0.984/1Dc 1.378/1Dc

Stainless Steel 
(Dry Condition)

GX2160

JM4160

n(rpm) / vf(in/min) 3,180 50 2,490 59 1,990 63 1,590 63 1,260 60 990 55 760 48

vc(sfm) 656-984 (820) 656-984 (820) 656-918 (787)

fz(in/t) 0.006-0.01 (0.008)

ap (in) side milling/slotting 0.197/0.118 0.197/0.118 0.197/0.118 0.197/0.118 0.197/0.118 0.197/0.118 0.197/0.118

ae (in) side milling/slotting 0.236/1Dc 0.315/1Dc 0.394/1Dc 0.669/1Dc 0.787/1Dc 0.984/1Dc 1.378/1Dc

Stainless Steel 
(Wet Condition)

JM4160

PTH30E

n(rpm) / vf(in/min) 1,270 20 990 24 800 25 640 25 510 24 400 22 320 20

vc(sfm) 262-394 (328) 262-394 (328) 262-394 (328)

fz(in/t) 0.006-0.01 (0.008)

ap (in) side milling/slotting 0.197/0.118 0.197/0.118 0.197/0.118 0.197/0.118 0.197/0.118 0.197/0.118 0.197/0.118

ae (in) side milling/slotting 0.236/1Dc 0.315/1Dc 0.394/1Dc 0.669/1Dc 0.787/1Dc 0.984/1Dc 1.378/1Dc

Cast Iron

JS4045

n(rpm) / vf(in/min) 1,780 28 1,390 33 1,110 35 890 35 710 33 560 31 450 28

vc(sfm) 394-525 (459) 394-525 (459) 394-525 (459)

fz(in/t) 0.006-0.01 (0.008)

ap (in) side milling/slotting 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394 0.551/0.394

ae (in) side milling/slotting 0.236/1Dc 0.315/1Dc 0.394/1Dc 0.669/1Dc 0.787/1Dc 0.984/1Dc 1.378/1Dc

Titanium Alloy 
(Wet Condition) 
Ti-6AI-4V

JP4120

PTH30E

JM4160

n(rpm) / vf(in/min) 570 7 450 8 360 8 290 8 230 8 180 7 130 6

vc(sfm) 98-197 (150) 98-197 (150) 98-157 (131)

fz(in/t) 0.004-0.008 (0.006)

ap (in) side milling/slotting 0.118/0.079 0.118/0.079 0.118/0.079 0.118/0.079 0.118/0.079 0.118/0.079 0.118/0.079

ae (in) side milling/slotting 0.236/1Dc 0.315/1Dc 0.394/1Dc 0.669/1Dc 0.787/1Dc 0.984/1Dc 1.378/1Dc

Ni Based Alloy
(Wet Condition)
Inconel 718

JP4120

JM4160

n(rpm) / vf(in/min) 510 4 400 5 320 5 250 5 200 5 160 4 130 4

vc(sfm) 98-164 (130) 98-164 (130) 98-164 (130)

fz(in/t) 0.003-0.005 (0.004)

ap (in) side milling/slotting 0.118/0.079 0.118/0.079 0.118/0.079 0.118/0.079 0.118/0.079 0.118/0.079 0.118/0.079

ae (in) side milling/slotting 0.236/1Dc 0.315/1Dc 0.394/1Dc 0.669/1Dc 0.787/1Dc 0.984/1Dc 1.378/1Dc



69© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

Cutting Conditions
InchIAHU/AHU

ø
Flutes

1" or 25mm 
2

1.25" or 32mm
3

1.5" or 40mm
4

2" or 50mm
5

2.5" or 63mm
6

3" or 80mm
7

4" or 100mm
8

Expanded Aluminum 
Alloy Material 
(Air-Blow or Wet: Water-
Soluble Fluid)

SD5010

n (min-1) 12,000 9,950 9,500 7,640 6,060 5,970 4,770

vf (in/min) 189 235 299 301 286 329 300

fz (in/t) 0.008 0.008 0.008 0.008 0.008 0.008 0.008

vc (sfm) 3116 3,280 3,936 3,936 3,936 4,920 4,920

ap (in) 0.2 0.197 0.197 0.197 0.197 0.197 0.197

Cast Aluminum  
Alloy Material  
(Air-Blow or Wet: Water-
Soluble Fluid)

SD5010

n (min-1) 9,600 7,960 7,600 6,110 4,850 4,780 3,820

vf (in/min) 151 188 239 241 229 263 240

fz (in/t) 0.008 0.008 0.008 0.008 0.008 0.008 0.008

vc (sfm) 2492.8 2624 3148.8 3148.8 3148.8 3,936 3,936

ap (in) 0.197 0.197 0.197 0.197 0.197 0.197 0.197

Pure Copper
(Air-Blow or Wet: Water-
Soluble Fluid).

SD5010

n (min-1) 3,820 2,980 2,390 1,910 1,520 1,190 955

vf (in/min) 60 70 75 75 72 66 60

fz (in/t) 0.008 0.008 0.008 0.008 0.008 0.008 0.008

vc (sfm) 984 984 984 984 984 984 984

ap (in) 0.197 0.197 0.197 0.197 0.197 0.197 0.197

1. Use the appropriate coolant for the work material and machining shape.
2. These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machining and work-piece conditions.
3. When slotting, reduce the feed rate by 30% (set it to 0.7 times the value shown above).
4. When L/D=4 or higher, reduce the rotation speed and feed rate by 60% (set them to 0.4 times the values shown above).
5. Use on a machine equipped with splashguards. During use, be sure to wear protective equipment such as safety glasses, and always perform work in a  
 safety environment.
6. When using a machine that cannot provide the rotation speed shown above, set the highest rotation speed possible and calculate the feed rate using the fz value.
7. Be sure to use this tool at rotation speeds within the acceptable range for the milling chuck being used. If the acceptable rotation speed range is below the roation  
 speed shown above, set the highest acceptable rotation speed and calculate the feed rate using the fz value.

Projection ratio

<3Dc 3Dc-5Dc 5Dc<

Surfacing 
Shoulder Cutting

rpm 100% 70% 50%
vf 100% 70% 50%

Slotting
rpm 100% 70% 50%

vf 70% 50% 35%

Ramping
rpm 100% 70% 50%

vf 80% 55% 40%

Tool Diameter 1” or 25mm 1.25” or 32mm 1.5” or 40mm 2” or 50mm

θ ramp angle   5°  4°  3°  2°

Hole Dia. (in) 1.33-1.85 1.85-2.36 2.19-2.99 3.26-3.81

Hole Dia. (mm) 34-47 47-60 64-76 83-97

Adjustment of cutting condition

•	Feed	rate	and	spindle	revolution	must	be	adjusted	to	correspond	to	tool	 
   projection and machining conditions.
•	Please	consider	the	standard	cutting	condition	as	100%	and	adjust	the	 
   machining conditions by reffering to the table below.

Shoulder cutting: ae=0.5Dc

Ramping and Helical Milling Data

Although ramp angle is limited due to cutting edge design, direct milling is possible 
without pre-hole with ramping and helical milling methods like next pictures.

θθ

Ramping

Ramp 
Milling 
Angle

Helical Milling Helical Hole 
Diameter

Cutting 
Amount 
per Pass

1. The ramp angle SI-TA should be set within listed above. Use at ramp angles of 1° or less is recommended.
2. For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.



IASF/ASF

2-5 times better roughing efficiency than conventional face mills

Very stable performace in interrupted cutting

Extraordinary metal removal and feed rates

Economical four edged insert

New Generation Face Mill 
Dramatically Reduces Roughing Time

FEATURES

FACE MILL 
STYLE
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IASF/ASF

IntroductIon
Hitachi Tool’s ASF Face Mills achieve 
a level of performance that was 
previously unattainable. The special 
radius cutting edge allows for 
extraordinary metal removal rates and 
dramatically lower roughing times. 

The chart on the right demonstrates 
the difference between conventional 
face mills and the new ASF. In most 
cases we are able to increase the feed 
(fz) up to five times without the need 
to increase the cutting speed (Vc) thus 
stabilizing or even increasing tool life. 

Features

1. Unique Radius Cutting Edge

The shape of the special insert creates an advantage over 
round and traditional radius type inserts. The combination 
of the unique insert and large pockets that assist with chip 
evacuation allow the ASF Series Face Mills to achieve depths 
of cut of up to 3mm (0.118"). The inserts also feature four 
usable cutting edges, therefore increasing the cost efficiency 
of every insert. 

doc =
3.0 mm

0.118"

fz

Ø 30 mm
Ø 1.181"

2. Field Data

Extraordinary feed rates of up to 3.5mm (0.138") per tooth in steel and 4.0mm (0.158") per tooth in cast iron are achievable. In 
addition, metal removal rates of 1000cm3 (61 in3) to 2000cm3 (122 in3) are possible. This example demonstrates the increased 
productivity of a 250mm (9.84") ASF Face Mill compared to a conventional radius cutter in stainless steel. 

Workpiece: AlSI304 Stainless Steel

ASF

Conventional

0 1 2 3 4 5
(piece)

Conventional ASF5250R
Ø 250 mm (9.84") Ø 250 mm (9.84")

12 teeth 12 teeth

Cutting Conditions Cutting Conditions
N = 255 rpm N = 115 rpm

Vc = 200 m/min (656 sfm) Vc = 90 m/min (295 sfm)

Vf = 612 mm/min (24.09 ipm) Vf = 1,380 mm/min (54.33 ipm)

fz = 0.2 mm/tooth (0.0079 in/tooth) fz = 1.0 mm/tooth (0.0394 in/tooth)

doc = 2 mm (0.079") doc = 2 mm (0.079")

woc = 150 mm (5.906") woc = 150 mm (5.906")

Q = 184 cm3/min (11.23 in3/min) Q = 414 cm3/min (25.26 in3/min)

500

400

300

200

100

0
Conventional ASF

414 cm3/min
25.26 in3/min

184 cm3

3

/min
11.23 in /min

Metal Removal

ASF
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IASF/ASF

3. Stable Performance Even in Interrupted Cuts

The highly rigid design of the ASF Face Mills and inserts provide exceptional performance even in interrupted cuts.
In the example below, stable machining of 30HRC prehardened mold steel populated with 8.0mm holes is achieved. 

Material: AISI P20Vc

150 m/min (492.1 sfm) 
N = 380 rpm

fz = 1.5 mm/tooth (0.0591 in/tooth) 
Vf = 540 mm/min (21.26 ipm)

doc x woc = 1.0 x 90 mm (0.0394" x 3.543") 
dry cutting

ASF

Conventional (P40)
radius mill

0 30 90 120 240
(295.3 ft.)(98.4 ft.) (393.7 ft.) (787.4 ft.)

Cutting Length L

15 min

180~210 min

(m)

Hole Ø 8 mm

(4.921")
Ø 125 mm

(0.315")
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D 0/-0.2

IASF/ASF
Face Mill Style

ROUGHING FINISHING HRC 50

50

Inserts p. 12

IASF - INCH
Part No. Flutes ØD ØD1 H Ød1 Ød2 ØD2 E A B Type Insert

IASF5040R 4 2.5 1.713 1.575 0.75 0.630 2.362 1.024 0.32 0.630 1 SDNW15, SDMT15, SDEW15

IASF5048R 4 3.0 2.213 1.969 1.00 0.827 2.756 1.378 0.38 0.827 1 SDNW15, SDMT15, SDEW15

IASF5064R 5 4.0 3.213 1.969 1.50 1.969 3.543 1.378 0.63 1.969 1 SDNW15, SDMT15, SDEW15

IASF5080R 6 5.0 4.213 2.480 1.50 1.969 3.937 1.378 0.63 1.969 2 SDNW15, SDMT15, SDEW15

IASF5096R 8 6.0 5.213 2.480 1.50 2.165 4.134 1.378 0.63 2.165 2 SDNW15, SDMT15, SDEW15

IASF5128R 10 8.0 7.213 2.480 2.50 2.165 5.118 1.378 1.01 2.165 2 SDNW15, SDMT15, SDEW15

IASF5160R 12 10.0 9.213 2.480 2.50 5.517 5.118 1.378 1.01 5.517 2 SDNW15, SDMT15, SDEW15

Part No. Clamp Screw Locator Locator Screw Wedge Screw Wedge Wrench

IASF5040R 555-141 105-T20

IASF5048R 555-141 105-T20

IASF5064R 555-141 105-T20

IASF5080R 555-141 351-111 156-161 100-143 176-121 105-T20

IASF5096R 555-141 351-111 156-161 100-143 176-121 105-T20L

IASF5128R 555-141 351-111 156-161 100-143 176-121 105-T20L

IASF5160R 555-141 351-111 156-161 100-143 176-121 105-T20L

øD2

ød1

A

ød2

øD1: (D-20)

øD

B

E H

R15

ap=3.0

øD2

ød1

A

ød2

øD1: (D-20)

øD

B

E

H

R15

ap=3.0

1 2

2.756

2.756

2.756

2.756

0.197

0.236

0.394

0.394

0.394

0.551

0.551

4.134
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IASR /ASR MULTI

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM2016R-2 2 16 25 8.5 M8 12.8 5.5 17 8 10 EPNW0603TN-8, EPMT0603TN-8

ASRM2020R-3 3 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW0603TN-8, EPMT0603TN-8

ASRM2025R-4 4 25 35 12.5 M12 20.8 5.5 22 10 17 EPNW0603TN-8, EPMT0603TN-8

ASRM2030R-4 4 30 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2032R-5 5 32 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2040R-6 6 40 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 32

EØd2

M
H

C

ØD

A
B

Ød1ØD1 E
5 FLUTES 6 FLUTES6 FLUTES

ØD

H

B

C

A

Ød2

Ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC16-8.5-95-30

16 M8

95 30 65

8.5 14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65 16
ASC16-8.5-140-75 140 75 65
ASC20-10.5-170-90Z

20 M10
170 90 80

10.5 19.5 - C Ø20
ASC20-10.5-220-120Z 220 120 100

20

ASC25-12.5-215-115
25 M12

215 115 100
12.5 23 - C Ø25

ASC25-12.5-265-145 265 145 120
25

ASC32-17-210-110 30
32
40

M16
210 110 100

32 17 28 - C
Ø30
Ø32
Ø40ASC32-17-260-140 260 140 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

Inserts p. 75
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D 0/-0.2

IASF/ASF
Face Mill Style

ROUGHING FINISHING HRC 50

50

ASF - METRIC
Part No. Flutes ØD ØD1 H Ød1 Ød2 ØD2 E A B Type Insert

ASF5063RM 4 63 43 50 22.000 17 60 20.0 10.4 6.3 1 SDNW15, SDMT15, SDEW15

ASF5080RM 4 80 60 63 27.000 20 70 22.0 12.4 7.0 1 SDNW15, SDMT15, SDEW15

ASF5100RM 5 100 80 63 32.000 26 90 25.5 14.4 8.0 1 SDNW15, SDMT15, SDEW15

ASF5125RM 6 125 105 63 40.000 32 100 30.0 16.4 9.0 2 SDNW15, SDMT15, SDEW15

ASF5160R 8 160 140 63 50.800 69 105 38.0 19.0 11.0 2 SDNW15, SDMT15, SDEW15

ASF5200R 10 200 180 63 47.625 105 150 38.0 25.4 14.0 2 SDNW15, SDMT15, SDEW15

Part No. Clamp Screw Locator Locator Screw Wedge Screw Wedge Wrench

ASF5063RM 555-141 105-T20

ASF5080RM 555-141 105-T20

ASF5100RM 555-141 105-T20

ASF5125RM 555-141 351-111 156-161 100-143 176-121 105-T20

ASF5160R 555-141 351-111 156-161 100-143 176-121 105-T20L

ASF5200R 555-141 351-111 156-161 100-143 176-121 105-T20L

øD2

ød1

A

ød2

øD1: (D-20)

øD

B

E H

R15

ap=3.0

øD2

ød1

A

ød2

øD1: (D-20)

øD

B

E

H

R15

ap=3.0

1 2

Inserts p. 12

© 2013 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 28 © 2009 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com28

D 0/-0.2

IASR /ASR MULTI

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM2016R-2 2 16 25 8.5 M8 12.8 5.5 17 8 10 EPNW0603TN-8, EPMT0603TN-8

ASRM2020R-3 3 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW0603TN-8, EPMT0603TN-8

ASRM2025R-4 4 25 35 12.5 M12 20.8 5.5 22 10 17 EPNW0603TN-8, EPMT0603TN-8

ASRM2030R-4 4 30 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2032R-5 5 32 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2040R-6 6 40 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 32

EØd2

M
H

C

ØD

A
B

Ød1ØD1 E
5 FLUTES 6 FLUTES6 FLUTES

ØD

H

B

C

A

Ød2

Ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC16-8.5-95-30

16 M8

95 30 65

8.5 14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65 16
ASC16-8.5-140-75 140 75 65
ASC20-10.5-170-90Z

20 M10
170 90 80

10.5 19.5 - C Ø20
ASC20-10.5-220-120Z 220 120 100

20

ASC25-12.5-215-115
25 M12

215 115 100
12.5 23 - C Ø25

ASC25-12.5-265-145 265 145 120
25

ASC32-17-210-110 30
32
40

M16
210 110 100

32 17 28 - C
Ø30
Ø32
Ø40ASC32-17-260-140 260 140 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L
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D
2 M

D
3

C Type

D
1
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IASF/ASF Inserts

Part No. JP
40

20

JX
10

45

C
Y

25
0

JS
40

60

JM
40

60

R T W Type
SDNW1505ZDTN-R15 • • • • • 15 5.56 15.875 A

SDMT1505ZDTN-C15 • 15 5.56 15.875 C

SDMT1505ZDTN-R15 • • • • 15 5.56 15.875 B

All inserts have four effective cutting edges

COATING MATERIALS FOR INSERTS
Material Name Coating Name

Coating Type Application Features

JP4020
(P10-M10-K10)

JP Coating 
PVD

For cutting of pre-hardened steel 
(40-50 HRC)

Uses coating with excellent shock resistance,
making it superior for cutting pre-hardened steel

JX1045
(P30-M30-K30)

JX Coating
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

CY250
(P30-M30-K30)

CY Coating (TiAlN)
PVD

General purpose for steel Uses TiAlN coating, has wide cutting range

JS4060
(P40-M40-K40)

JS Coating 
PVD

General purpose for steel Uses coating with excellent heat resistance and
librication characteristics / Has wide cutting range

JM4060
(P40-M40)

JM coating
PVD

For cutting stainless-steel 
materials

Uses coating with adhesion of membranes to reduce
peeling of membranes due to welding.

SDNW SDMT with breaker

W

R

T W

R
SDMT with breaker
             and wiper

W

R

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JP4020 
P10-M10-K10

JP Coating 
PVD

For pre-hardened steel (40-50HRC)
Uses coating with excellent shock resistance, making it superior for 
cutting prehardened steel.

JS4045 
P30-K30

JS Coating 
PVD

General purpose for steel
Uses rough grain substrate and JS coating. Suitble for general steel 
cutting

CY250 
P30-M30-K30

PCA Coating 
PVD

General purpose for steel Uses TiAlN Coating; has wide cutting region range

JS4060 
P40

JS Coating 
PVD

For wet general purpose cutting of 
steel

Uses coating with excellent heat resistance and lubrication 
characteristics; has a wide range cutting

JM4060 
P40-M40

JM Coating 
PVD

For wet general cutting of steel, 
stainless steel

Newly developed PVD technology improves adhesion of membranes to 
reduce peeling of membranes due to welding

JS
40

45
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IASF/ASF

Ø 2.5" or 63mm (4 Flutes) 3" or 80mm (4 Flutes) 4" or 100mm (5 Flutes)
Roughing 

(Machine Power)
Finishing

Roughing 
(Machine Power)

Finishing

Roughing 
(Machine Power)

FinishingMaterial        kaeW Strong        kaeW Strong        kaeW Strong
Mild Steel
Carbon Steel
(200HB)

N(rpm) 900 900 1110 710 710 870 570 570 700

Vc(sfm) 591 591 722 591 591 722 591 591 722

Vf(in/min) 213 354 53 168 280 41 169 281 41

fz(in/t) 0.059 0.098 0.012 0.059 0.098 0.012 0.059 0.098 0.012

doc(in) 0.059 0.079 0.012 0.059 0.079 0.012 0.059 0.079 0.012

woc(in) 1.772 1.772 1.772 2.205 2.205 2.205 2.756 2.756 2.756

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 900 900 1010 710 710 790 570 570 630

Vc(sfm) 591 591 656 591 591 656 591 591 656

Vf(in/min) 213 354 48 168 280 37 169 281 37

fz(in/t) 0.059 0.098 0.012 0.059 0.098 0.012 0.059 0.098 0.012

doc(in) 0.059 0.059 0.012 0.059 0.059 0.012 0.059 0.059 0.012

woc(in) 1.772 1.772 1.772 2.205 2.205 2.205 2.756 2.756 2.756

Carbon Steel
Alloy Steel
(30-40HRC)

N(rpm) 800 800 900 630 630 710 500 500 570

Vc(sfm) 525 525 591 525 525 591 525 525 591

Vf(in/min) 189 252 43 149 198 34 148 197 34

fz(in/t) 0.059 0.079 0.012 0.059 0.079 0.012 0.059 0.079 0.012

doc(in) 0.059 0.059 0.012 0.059 0.059 0.012 0.059 0.059 0.012

woc(in) 1.772 1.772 1.772 2.205 2.205 2.205 2.756 2.756 2.756

Carbon Steel
Alloy Steel
(40-45HRC)

N(rpm) 600 600 750 470 470 590 380 380 470

Vc(sfm) 394 394 492 394 394 492 394 394 492

Vf(in/min) 76 142 35 59 111 28 60 112 28

fz(in/t) 0.031 0.059 0.012 0.031 0.059 0.012 0.031 0.059 0.012

doc(in) 0.059 0.059 0.012 0.059 0.059 0.012 0.059 0.059 0.012

woc(in) 1.772 1.772 1.772 2.205 2.205 2.205 2.756 2.756 2.756

Carbon Steel
Alloy Steel
(45-50HRC)

N(rpm) 450 450 600 350 350 470 280 280 380

Vc(sfm) 295 295 394 295 295 394 295 295 394

Vf(in/min) 21 35 19 17 28 15 17 28 15

fz(in/t) 0.012 0.020 0.008 0.012 0.020 0.008 0.012 0.020 0.008

doc(in) 0.059 0.059 0.012 0.059 0.059 0.012 0.059 0.059 0.012

woc(in) 1.772 1.772 1.772 2.205 2.205 2.205 2.756 2.756 2.756

Stainless Steel N(rpm) 450 450 600 350 350 470 280 280 380

Vc(sfm) 295 295 394 295 295 394 295 295 394

Vf(in/min) 71 106 28 55 83 22 55 83 22

fz(in/t) 0.039 0.059 0.012 0.039 0.059 0.012 0.039 0.059 0.012

doc(in) 0.059 0.059 0.012 0.059 0.059 0.012 0.059 0.059 0.012

woc(in) 1.772 1.772 1.772 2.205 2.205 2.205 2.756 2.756 2.756

Cast Iron N(rpm) 800 800 1110 630 630 870 500 500 700

Vc(sfm) 525 525 722 525 525 722 525 525 722

Vf(in/min) 252 378 53 198 298 41 197 295 41

fz(in/t) 0.079 0.118 0.012 0.079 0.118 0.012 0.079 0.118 0.012

doc(in) 0.079 0.079 0.012 0.079 0.079 0.012 0.079 0.079 0.012

woc(in) 1.772 1.772 1.772 2.205 2.205 2.205 2.756 2.756 2.756

Cutting  Conditions
Inch

JS4060

JS4060

JS4060

JS4060

JP4020

JP4020

JP4020

JS4060

JM4060

JX1045
CY250

JP4020

JX1045

JX1045

CY250

CY250

JS4045

JS4045

JS4045
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IASF/ASF

6" or 160mm (8 Flutes) 8" or 200mm (10 Flutes)
Roughing 

(Machine Power)
Finishing

Roughing 
(Machine Power)

FinishingMaterial        kaeW Strong        kaeW Strong
Mild Steel
Carbon Steel
(200HB)

N(rpm) 350 350 430 280 280 350

Vc(sfm) 591 591 722 591 591 722

Vf(in/min) 165 276 41 165 276 41

fz(in/t) 0.059 0.098 0.012 0.059 0.098 0.012

doc(in) 0.059 0.079 0.012 0.059 0.079 0.012

woc(in) 4.409 4.409 4.409 5.512 5.512 5.512

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 350 350 390 280 280 310

Vc(sfm) 591 591 656 591 591 656

Vf(in/min) 165 276 37 165 276 37

fz(in/t) 0.059 0.098 0.012 0.059 0.098 0.012

doc(in) 0.059 0.059 0.012 0.059 0.059 0.012

woc(in) 4.409 4.409 4.409 5.512 5.512 5.512

Carbon Steel
Alloy Steel
(30-40HRC)

N(rpm) 310 310 350 250 250 280

Vc(sfm) 525 525 591 525 525 591

Vf(in/min) 146 195 33 148 197 33

fz(in/t) 0.059 0.079 0.012 0.059 0.079 0.012

doc(in) 0.059 0.059 0.012 0.059 0.059 0.012

woc(in) 4.409 4.409 4.409 5.512 5.512 5.512

Carbon Steel
Alloy Steel
(40-45HRC)

N(rpm) 230 230 290 190 190 230

Vc(sfm) 394 394 492 394 394 492

Vf(in/min) 58 109 28 60 112 27

fz(in/t) 0.031 0.059 0.012 0.031 0.059 0.012

doc(in) 0.059 0.059 0.012 0.059 0.059 0.012

woc(in) 4.409 4.409 4.409 5.512 5.512 5.512

Carbon Steel
Alloy Steel
(45-50HRC)

N(rpm) 170 170 230 140 140 190

Vc(sfm) 295 295 394 295 295 394

Vf(in/min) 16 27 15 17 28 15

fz(in/t) 0.012 0.020 0.008 0.012 0.020 0.008

doc(in) 0.059 0.059 0.012 0.059 0.059 0.012

woc(in) 4.409 4.409 4.409 5.512 5.512 5.512

Stainless Steel N(rpm) 170 170 230 140 140 190

Vc(sfm) 295 295 394 295 295 394

Vf(in/min) 54 80 22 55 83 22

fz(in/t) 0.039 0.059 0.012 0.039 0.059 0.012

doc(in) 0.059 0.059 0.012 0.059 0.059 0.012

woc(in) 4.409 4.409 4.409 5.512 5.512 5.512

Cast Iron N(rpm) 310 310 430 250 250 350

Vc(sfm) 525 525 722 525 525 722

Vf(in/min) 195 293 41 197 295 41

fz(in/t) 0.079 0.118 0.012 0.079 0.118 0.012

doc(in) 0.079 0.079 0.012 0.079 0.079 0.012

woc(in) 4.409 4.409 4.409 5.512 5.512 5.512

10" or 250mm (12 Flutes)
Roughing 

(Machine Power)
       kaeW Strong Finishing

220 220 280

591 591 722

156 260 40

0.059 0.098 0.012

0.059 0.079 0.012

6.890 6.890 6.890

220 220 250

591 591 656

156 260 35

0.059 0.098 0.012

0.059 0.059 0.012

6.890 6.890 6.890

200 200 220

525 525 591

142 189 31

0.059 0.079 0.012

0.059 0.059 0.012

6.890 6.890 6.890

150 150 190

394 394 492

57 106 27

0.031 0.059 0.012

0.059 0.059 0.012

6.890 6.890 6.890

110 110 150

295 295 394

16 26 14

0.012 0.020 0.008

0.059 0.059 0.012

6.890 6.890 6.890

110 110 150

295 295 394

52 78 21

0.039 0.059 0.012

0.059 0.059 0.012

6.890 6.890 6.890

200 200 280

525 525 722

189 283 40

0.079 0.118 0.012

0.079 0.079 0.012

6.890 6.890 6.890

Cutting Conditions
Inch

JS4060

JS4060

JS4060

JP4020

JP4020

JP4020

JS4060

JM4060

JX1045
CY250

JP4020

JX1045

JX1045

CY250

CY250

JS4060

JS4045

JS4045

JS4045
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IASF/ASF Cutting Conditions
Metric

Ø 2.5" or 63mm (4 Flutes) 3" or 80mm (4 Flutes) 4" or 100mm (5 Flutes)
Roughing 

(Machine Power)
Finishing

Roughing 
(Machine Power)

Finishing

Roughing 
(Machine Power)

FinishingMaterial        kaeW Strong        kaeW Strong        kaeW Strong
Mild Steel
Carbon Steel
(200HB)

N(rpm) 900 900 1110 710 710 870 570 570 700

Vc(m/min) 180 180 220 180 180 220 180 180 220

Vf(mm/min) 5400 9000 1340 4260 7100 1050 4280 7130 1050

fz(mm/t) 1.50 2.50 0.30 1.50 2.50 0.30 1.50 2.50 0.30

doc(mm) 1.5 2 0.3 1.5 2 0.3 1.5 2 0.3

woc(mm) 45 45 45 56 56 56 70 70 70

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 900 900 1010 710 710 790 570 570 630

Vc(m/min) 180 180 200 180 180 200 180 180 200

Vf(mm/min) 5400 9000 1220 4260 7100 950 4280 7130 950

fz(mm/t) 1.50 2.50 0.30 1.50 2.50 0.30 1.50 2.50 0.30

doc(mm) 1.5 1.5 0.3 1.5 1.5 0.3 1.5 1.5 0.3

woc(mm) 45 45 45 56 56 56 70 70 70

Carbon Steel
Alloy Steel
(30-40HRC)

N(rpm) 800 800 900 630 630 710 500 500 570

Vc(m/min) 160 160 180 160 160 180 160 160 180

Vf(mm/min) 4800 6400 1080 3780 5040 860 3750 5000 860

fz(mm/t) 1.50 2.00 0.30 1.50 2.00 0.30 1.50 2.00 0.30

doc(mm) 1.5 1.5 0.3 1.5 1.5 0.3 1.5 1.5 0.3

woc(mm) 45 45 45 56 56 56 70 70 70

Carbon Steel
Alloy Steel
(40-45HRC)

N(rpm) 600 600 750 470 470 590 380 380 470

Vc(m/min) 120 120 150 120 120 150 120 120 150

Vf(mm/min) 1920 3600 900 1510 2820 710 1520 2850 710

fz(mm/t) 0.80 1.50 0.30 0.80 1.50 0.30 0.80 1.50 0.30

doc(mm) 1.5 1.5 0.3 1.5 1.5 0.3 1.5 1.5 0.3

woc(mm) 45 45 45 56 56 56 70 70 70

Carbon Steel
Alloy Steel
(45-50HRC)

N(rpm) 450 450 600 350 350 470 280 280 380

Vc(m/min) 90 90 120 90 90 120 90 90 120

Vf(mm/min) 540 900 480 420 700 380 420 700 380

fz(mm/t) 0.30 0.50 0.20 0.30 0.50 0.20 0.30 0.50 0.20

doc(mm) 1.5 1.5 0.3 1.5 1.5 0.3 1.5 1.5 0.3

woc(mm) 45 45 45 56 56 56 70 70 70

Stainless Steel N(rpm) 450 450 600 350 350 470 280 280 380

Vc(m/min) 90 90 120 90 90 120 90 90 120

Vf(mm/min) 1800 2700 720 1400 2100 570 1400 2100 570

fz(mm/t) 1.00 1.50 0.30 1.00 1.50 0.30 1.00 1.50 0.30

doc(mm) 1.5 1.5 0.3 1.5 1.5 0.3 1.5 1.5 0.3

woc(mm) 45 45 45 56 56 56 70 70 70

Cast Iron N(rpm) 800 800 1110 630 630 870 500 500 700

Vc(m/min) 160 160 220 160 160 220 160 160 220

Vf(mm/min) 6400 9600 1340 5040 7560 1050 5000 7500 1050

fz(mm/t) 2.00 3.00 0.30 2.00 3.00 0.30 2.00 3.00 0.30

doc(mm) 2 2 0.3 2 2 0.3 2 2 0.3

woc(mm) 45 45 45 56 56 56 70 70 70

JS4060

JS4060

JS4060

JS4060

JP4020

JP4020

JP4020

JS4060

JM4060

JX1045
CY250

JP4020

JX1045

JX1045

CY250

CY250
JS4045

JS4045

JS4045
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IASF/ASF Cutting Conditions
Metric

6" or 160mm (8 Flutes) 8" or 200mm (10 Flutes)
Roughing 

(Machine Power)
Finishing

Roughing 
(Machine Power)

FinishingMaterial        kaeW Strong        kaeW Strong
Mild Steel
Carbon Steel
(200HB)

N(rpm) 350 350 430 280 280 350

Vc(m/min) 180 180 220 180 180 220

Vf(mm/min) 4200 7000 1040 4200 7000 1050

fz(mm/t) 1.50 2.50 0.30 1.50 2.50 0.30

doc(mm) 1.5 2 0.3 1.5 2 0.3

woc(mm) 112 112 112 140 140 140

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 350 350 390 280 280 310

Vc(m/min) 180 180 200 180 180 200

Vf(mm/min) 4200 7000 940 4200 7000 930

fz(mm/t) 1.50 2.50 0.30 1.50 2.50 0.30

doc(mm) 1.5 1.5 0.3 1.5 1.5 0.3

woc(mm) 112 112 112 140 140 140

Carbon Steel
Alloy Steel
(30-40HRC)

N(rpm) 310 310 350 250 250 280

Vc(m/min) 160 160 180 160 160 180

Vf(mm/min) 3720 4960 840 3750 5000 840

fz(mm/t) 1.50 2.00 0.30 1.50 2.00 0.30

doc(mm) 1.5 1.5 0.3 1.5 1.5 0.3

woc(mm) 112 112 112 140 140 140

Carbon Steel
Alloy Steel
(40-45HRC)

N(rpm) 230 230 290 190 190 230

Vc(m/min) 120 120 150 120 120 150

Vf(mm/min) 1480 2760 700 1520 2850 690

fz(mm/t) 0.80 1.50 0.30 0.80 1.50 0.30

doc(mm) 1.5 1.5 0.3 1.5 1.5 0.3

woc(mm) 112 112 112 140 140 140

Carbon Steel
Alloy Steel
(45-50HRC)

N(rpm) 170 170 230 140 140 190

Vc(m/min) 90 90 120 90 90 120

Vf(mm/min) 410 680 370 420 700 380

fz(mm/t) 0.30 0.50 0.20 0.30 0.50 0.20

doc(mm) 1.5 1.5 0.3 1.5 1.5 0.3

woc(mm) 112 112 112 140 140 140

Stainless Steel N(rpm) 170 170 230 140 140 190

Vc(m/min) 90 90 120 90 90 120

Vf(mm/min) 1360 2040 560 1400 2100 570

fz(mm/t) 1.00 1.50 0.30 1.00 1.50 0.30

doc(mm) 1.5 1.5 0.3 1.5 1.5 0.3

woc(mm) 112 112 112 140 140 140

Cast Iron N(rpm) 310 310 430 250 250 350

Vc(m/min) 160 160 220 160 160 220

Vf(mm/min) 4960 7440 1040 5000 7500 1050

fz(mm/t) 2.00 3.00 0.30 2.00 3.00 0.30

doc(mm) 2 2 0.3 2 2 0.3

woc(mm) 112 112 112 140 140 140

10" or 250mm (12 Flutes)
Roughing 

(Machine Power)
       kaeW Strong Finishing

220 220 280

180 180 220

3960 6600 1010

1.50 2.50 0.30

1.5 2 0.3

175 175 175

220 220 250

180 180 200

3960 6600 900

1.50 2.50 0.30

1.5 1.5 0.3

175 175 175

200 200 220

160 160 180

3600 4800 800

1.50 2.00 0.30

1.5 1.5 0.3

175 175 175

150 150 190

120 120 150

1440 2700 690

0.80 1.50 0.30

1.5 1.5 0.3

175 175 175

110 110 150

90 90 120

400 660 360

0.30 0.50 0.20

1.5 1.5 0.3

175 175 175

110 110 150

90 90 120

1320 1980 540

1.00 1.50 0.30

1.5 1.5 0.3

175 175 175

200 200 280

160 160 220

4800 7200 1010

2.00 3.00 0.30

2 2 0.3

175 175 175

JS4060

JS4060

JS4060

JS4060

JP4020

JP4020

JP4020

JS4060

JM4060

JX1045
CY250

JP4020

JX1045

JX1045

CY250

CY250

JS4045

JS4045

JS4045



IASRF

Economical four-corner inserts

Mill and inserts are designed for maximum cutting rigidity

New GX2030 insert coating provides up to 1.5 times longer tool 
life than previous generation coating

Radius Mill with Highly-Efficient  
Four-Corner Inserts

FEATURES

FACE MILL 
STYLE
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IASRF

Features

1. Four Corner Design Maximes Productivity and Cost Efficiency

Main cutting edge

IASR IASRFThe new four corner design has 
an insert shape that is almost 
identical to the conventional 
IASR two corner design. This 
new shape has the rigidity and 
productivity of the previous insert 
and the four usable corners 
creates greater 
cost-efficiency.

2. Direct Milling

Since the cutting flutes do not extend to the center, there are limitations on the ramp angle and hole diameter. As shown below, 
processing by direct milling without a pilot hole is possible for both ramping and helical milling.

Remainder

Maximum of 0.83mm (0.0327”)

Remainder

Surplus for

next process

Actual

processing

surface

Processing surface in program

When the corner radius is set to R4.5mm (R0.177”):
Normally, you should create a program with an input 
corner radius of approximately R4.5 (R0.177”). At an 
approximate corner radius of R4.5 (R0.177”), there is 
no overcutting. 

R4.5mm (0.0177”)

Remainder Less than 0.83mm (R0.0327”) [θ1=22.1°]

Overcutting None

3. Programming Information

For rough milling, please create a program with corner radius values close to the reference values shown below.

1. The ramp angle θ should be set within the ranges listed above. Use at ramp angles of 1 or less is recommended.
2. For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.

Helical millingRamping

Ramp angle θ Helical hole diameter

Note

Tool Diameter 1.25 1.50 2.00

Ramp angle 7.0 ° 4.5 ° 3.0 °

Helical Hole Diameter 1.72 - 2.34 2.22 - 2.84 3.22 - 3.84
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IASRF

Features

1. Four Corner Design Maximes Productivity and Cost Efficiency

Main cutting edge

IASR IASRFThe new four corner design has 
an insert shape that is almost 
identical to the conventional 
IASR two corner design. This 
new shape has the rigidity and 
productivity of the previous insert 
and the four usable corners 
creates greater 
cost-efficiency.

2. Direct Milling

Since the cutting flutes do not extend to the center, there are limitations on the ramp angle and hole diameter. As shown below, 
processing by direct milling without a pilot hole is possible for both ramping and helical milling.

Remainder

Maximum of 0.83mm (0.0327”)

Remainder

Surplus for

next process

Actual

processing

surface

Processing surface in program

When the corner radius is set to R4.5mm (R0.177”):
Normally, you should create a program with an input 
corner radius of approximately R4.5 (R0.177”). At an 
approximate corner radius of R4.5 (R0.177”), there is 
no overcutting. 

R4.5mm (0.0177”)

Remainder Less than 0.83mm (R0.0327”) [θ1=22.1°]

Overcutting None

3. Programming Information

For rough milling, please create a program with corner radius values close to the reference values shown below.

1. The ramp angle θ should be set within the ranges listed above. Use at ramp angles of 1 or less is recommended.
2. For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.

Helical millingRamping

Ramp angle θ Helical hole diameter

Note

Tool Diameter 1.25 1.50 2.00

Ramp angle 7.0 ° 4.5 ° 3.0 °

Helical Hole Diameter 1.72 - 2.34 2.22 - 2.84 3.22 - 3.84
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D 0/-0.2

Shank + Bore Type
Inch

ROUGHING 3 FLUTESHRC 50

50
2 FLUTES 4 FLUTES

Shank Style Inch

Part No. Flutes ØD L Ød lb ls Insert
IASRFS4020R 2 1.25 6 1.25 2.75 3.25 SDNW12/SDMT12

IASRFS4024R 3 1.50 6 1.50 1.75 4.25 SDNW12/SDMT12

Face Mill Style Inch

Part No. Flutes ØD ØD1 H E A B Ød1 Ød2 Insert

IASRF4032-4 4 2.00 1.85 1.969 0.748 0.315 0.197 0.75 0.630 SDNW12/SDMT12

IASRF4048-5 5 3.00 2.99 2.480 1.378 0.374 0.236 1.00 0.827 SDNW12/SDMT12

IASRF4064-6 6 4.00 3.78 2.756 1.378 0.626 0.394 1.50 1.236 SDNW12/SDMT12

JET AIR HOLE

lb ls

Clamp Screw Clamp Piece Set Wrench

ALL SIZES 262-142 CM4-141 105-T15

Part No. JP
40

20

JX
10

45

C
Y

25
0

JS
40

60

JM
40

60

R (mm) T (mm) W (mm) Shape
SDNW1205ZDTN-R15 • • • • 15 5.56 12.7 Fig-1

SDMT1205ZDTN-R15 • • • • • 15 5.56 12.7 Fig-2

All Inserts have four effective cutting edges

 

IASRF

ØdØD

L
JS

40
45
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IASRF

COATING MATERIALS FOR INSERTS

Material Name
ISO Classification

Coating Name
Coating Type Application Features

JP4020
P10-M10-K10

JP Coating
PVD

For cutting of prehardened steel

JX1045
P30-M30-K30

JX Coating
PVD

General purpose for steel Uses tougher substrate, Excellent for heavy interrupted 
machining and wet machining

CY250
P30-M30-K30

CY Coating (TiAIN)
PVD

General purpose for steel Uses TiAlN coating, has wide cutting range

JS4060
P40-M40-K40

JS Coating
PVD

General purpose for steel  

Cutting Conditions
Inch + Metric

Ø 1.25 1.5 2 3 4

Material
Number
 of flute 2 3 4 5 6

Mild Steel N(rpm) 1800 1500 1120 750 560
Vc(sfm) 591 591 591 591 591

Vf(in/min) 213 266 265 221 198
fz(in/t) 0.059 0.059 0.059 0.059 0.059
ap(in) 0.039 0.039 0.059 0.059 0.059
ae(in) 0.866 1.024 1.378 2.087 2.756

Carbon Steel
Alloy Steel 
<30HRC

N(rpm) 1500 1250 940 620 470
Vc(sfm) 492 492 492 492 492

Vf(in/min) 177 221 222 183 167
fz(in/t) 0.059 0.059 0.059 0.059 0.059
ap(in) 0.039 0.039 0.059 0.059 0.059
ae(in) 0.866 1.024 1.378 2.087 2.756

Tool Steel
Alloy Steel
30-45HRC

N(rpm) 1200 1000 750 500 370
Vc(sfm) 394 394 394 394 394

Vf(in/min) 76 94 94 79 70
fz(in/t) 0.031 0.031 0.031 0.031 0.031
ap(in) 0.039 0.039 0.059 0.059 0.059
ae(in) 0.866 1.024 1.378 2.087 2.756

Tool Steel
Alloy Steel
45-50HRC

N(rpm) 800 660 500 330 250
Vc(sfm) 262 262 262 262 262

Vf(in/min) 25 31 31 26 24
fz(in/t) 0.016 0.016 0.016 0.016 0.016
ap(in) 0.039 0.039 0.039 0.039 0.039
ae(in) 0.866 1.024 1.378 2.087 2.756

Cast Iron N(rpm) 1800 1500 1120 750 560
Vc(sfm) 591 591 591 591 591

Vf(in/min) 283 354 353 295 265
fz(in/t) 0.079 0.079 0.079 0.079 0.079
ap(in) 0.079 0.079 0.079 0.079 0.079
ae(in) 0.866 1.024 1.378 2.087 2.756

JX1045

JX1045

JP4020

JX1045

CY250

CY250

CY250

JS4060

JS4060

JX1045

JP4020

JP4020

INCH

Carbon Steel

JS4060

Stainless
Steel

N(rpm)
Vc(sfm)

Vf(in/min)
fz(in/t)
ap(in)
ae(in)JM4060

Ø 31.75 38.1 50.8 76.2 101.6

Material
Number
 of flute 2 3 4 5 6

N(rpm) 1800 1500 1120 750 560
Vc(m/min) 180 180 180 180 180

Vf(mm/min) 5400 6750 6720 5625 5040
1.50 1.50 1.50 1.50 1.50

ap(mm) 1 1 1.5 1.5 1.5
ae(mm) 22 26 35 53 70
N(rpm) 1500 1250 940 620 470

Vc(m/min) 150 150 150 150 150
Vf(mm/min) 4500 5625 5640 4650 4230

1.50 1.50 1.50 1.50 1.50
ap(mm) 1 1 1.5 1.5 1.5
ae(mm) 22 26 35 53 70
N(rpm) 1200 1000 750 500 370

Vc(m/min) 120 120 120 120 120
Vf(mm/min) 1920 2400 2400 2000 1776

0.80 0.80 0.80 0.80 0.80
ap(mm) 1 1 1.5 1.5 1.5
ae(mm) 22 26 35 53 70
N(rpm) 800 660 500 330 250

Vc(m/min) 80 80 80 80 80
Vf(mm/min) 640 792 800 660 600

0.40 0.40 0.40 0.40 0.40
ap(mm) 1 1 1 1 1
ae(mm) 22 26 35 53 70

N(rpm) 1800 1500 1120 750 560
Vc(m/min) 180 180 180 180 180

Vf(mm/min) 7200 9000 8960 7500 6720
2.00 2.00 2.00 2.00 2.00

ap(mm) 2 2 2 2 2
ae(mm) 22 26 35 53 70

METRIC

fz(mm/t)

fz(mm/t)

fz(mm/t)

fz(mm/t)

fz(mm/t)

Stainless
Steel

JM4060

N(rpm)
Vc(m/min)

Vf(mm/min)

ap(mm)
ae(mm)

fz(mm/t)

Mild Steel

<200HB

Carbon Steel
Alloy Steel 
<30HRC

Tool Steel
Alloy Steel
30-45HRC

Tool Steel
Alloy Steel
45-50HRC

Cast Iron

JX1045

JX1045

JP4020

JX1045

CY250

CY250

CY250

JS4060

JS4060

JX1045

JP4020

JP4020

Carbon Steel

JS4060

1200 1000 750 500 370
120 120 120 120 120

1 1.0 1.0 1.0 1.0
1 1.0 1.5 1.5 1.5

22 26 35 53 70

1200 1000 750 500 370
394 394 394 394 394

76 94 94 79 70
0.031 0.031 0.031 0.031 0.031
0.039 0.039 0.059 0.059 0.059
0.866 1.024 1.378 2.087 2.756

<200HB

(40-50 HRC)
Uses coating with excellent shock resistance, 
making it superior for cutting prehardened steel

Uses coating with excellent shock resistance, 
making it superior for cutting prehardened steel

JM4060
P40-M40

JM Coating
PVD

For cutting stainless-steel
materials

    Uses coating with adhesion of membranes to reduce
peeling of membranes due to welding

1920 2400 2400 2000 1776

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JP4020 
P10-M10-K10

JP Coating 
PVD

For pre-hardened steel (40-50HRC)
Uses coating with excellent shock resistance, making it superior for 
cutting prehardened steel.

JS4045 
P30-K30

JS Coating 
PVD

General purpose for steel
Uses rough grain substrate and JS coating. Suitble for general steel 
cutting

CY250 
P30-M30-K30

PCA Coating 
PVD

General purpose for steel Uses TiAlN Coating; has wide cutting region range

JS4060 
P40

JS Coating 
PVD

For wet general purpose cutting of 
steel

Uses coating with excellent heat resistance and lubrication 
characteristics; has a wide range cutting

JM4060 
P40-M40

JM Coating 
PVD

For wet general cutting of steel, 
stainless steel

Newly developed PVD technology improves adhesion of membranes to 
reduce peeling of membranes due to welding

JS4045 JS4045

JS4045 JS4045

JS4045 JS4045

JS4045 JS4045



IASRT

Highly rigid body design for trouble-free machining

JX Coated inserts feature enhanced lubricating characteristics 
as well as improved hardness, heat-resistance and chipping resistance

Ideal for machining a wide range of materials including mild steels, cast iron, 
stainless steels and hardened steels up to 55HRC

Two insert types: standard and with chip breaker

New Generation Face Mill 
Dramatically Reduces Roughing Time

FEATURES

FACE MILL 
STYLE
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IASRT

Features

1. Worry-Free High-Efficient Machining Achieved by Incresing Body Rigidity

2. Programming Information

3. Direct Milling

Low cutting force type

Standard type

低抵抗ブレーカータイプ
標準タイプφD

φD1

B

E
H

φd1
A

φd2

近似R
Approximate input 
corner R

削り残し代：χ
Remainst1≪ t2t1≪ t2

ｔ1 ｔ2
Increased body rigidity

New productConventional 
cutting example

Insert Item Approximate Radius Remaining Stock Maximum Depth of Cut

WDNW/T120420 0.118 inch 0.0248 inch 0.078 inch

WDNW/T140520 0.118 inch 0.0252 inch 0.078 inch

Approximate
Radius : R

Remaining
Stock : X

Please program the approximate radius as indicated.

1. The ramp angle θ should be set within the ranges listed above. Use at ramp angles of 1 or less is recommended.
2. For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.

Helical millingRamping

Ramp angle θ Helical hole diameter

Note

Tool Diameter 2.00 3.00 4.00

Ramp angle 2.0 ° 1.5 ° 1.0 °

Helical Hole Diameter 3.10 - 3.78 5.05 - 6.00 6.80 - 7.75
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IASRT

Features

1. Worry-Free High-Efficient Machining Achieved by Incresing Body Rigidity

2. Programming Information

3. Direct Milling

Low cutting force type

Standard type

低抵抗ブレーカータイプ
標準タイプφD

φD1

B

E
H

φd1
A

φd2

近似R
Approximate input 
corner R

削り残し代：χ
Remainst1≪ t2t1≪ t2

ｔ1 ｔ2
Increased body rigidity

New productConventional 
cutting example

Insert Item Approximate Radius Remaining Stock Maximum Depth of Cut

WDNW/T120420 0.118 inch 0.0248 inch 0.078 inch

WDNW/T140520 0.118 inch 0.0252 inch 0.078 inch

Approximate
Radius : R

Remaining
Stock : X

Please program the approximate radius as indicated.

1. The ramp angle θ should be set within the ranges listed above. Use at ramp angles of 1 or less is recommended.
2. For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.

Helical millingRamping

Ramp angle θ Helical hole diameter

Note

Tool Diameter 2.00 3.00 4.00

Ramp angle 2.0 ° 1.5 ° 1.0 °

Helical Hole Diameter 3.10 - 3.78 5.05 - 6.00 6.80 - 7.75

© 2013 Hitachi Tool Engineering USA | ph 800 333 1514 | www.hitachitoolusa.com8
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IASRT/ASRT

IASRT - INCH

Part No. Flutes ØD ØD1 H E A B Ød1 Ød2 Insert
IASRT4032-4 4 2.0 1.850 1.969 0.748 0.315 0.197 0.75 0.630 WDNW120420, WDNT120420

IASRT5048-5 5 3.0 2.992 2.480 1.378 0.374 0.236 1.00 0.827 WDNW140520, WDNT140520

IASRT5064-6 6 4.0 3.780 2.756 1.378 0.626 0.394 1.50 1.260 WDNW140520, WDNT140520

Part No. JP
40

20

JX
10

45

JS
40

60

JM
40

60

Type ØW T Body
WDNW120420 • • • • A 0.472 0.187

IASRT4032-4
WDNT120420 • • • • B 0.472 0.187

WDNW140520 • • • • A 0.551 0.219 IASRT5048-5

WDNT140520 • • • • B 0.551 0.219 IASRT5064-6

All Inserts have four effective cutting edges

Bore Style

TYPE A TYPE B

Clamp Screw Clamp Piece Set Wrench

IASRT4032 262-142 CM4-141 105-T15

IASRT5048

IASRT5064

555-141

555-141

CM5-147

CM5-147

105-T20

105-T20

Part No.

JS
40

45



87© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.© 2013 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 24© 2013 Hitachi Tool Engineering USA | ph 800 333 1514 | www.hitachitoolusa.com 9

IASRT/ASRT

Ø 2” 3” 4”

No. of Flutes 4 5 6

<3D
3D-5D

<3D
3D-5D

<3D
3D-5D

Material Conditions General Hi-Speed General Hi-Speed General Hi-Speed

Mild Steel
Carbon Steel
<200HRC

N(rpm) 960 1280 960 627 835 627 480 640 480

Vf(in/min) 227 302 227 185 247 185 170 227 170

fz(in/t) 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059

doc(in) 0.059 0.050 0.040 0.059 0.050 0.040 0.059 0.050 0.040

woc(in) 1.575 1.575 1.575 2.440 2.440 2.440 3.150 3.150 3.150

Tool Steel
Alloy Steel
30-45HRC

N(rpm) 640 960 640 418 627 418 320 480 320

Vf(in/min) 90 192 82 73 157 67 67 144 61

fz(in/t) 0.035 0.050 w0.032 0.035 0.050 0.032 0.035 0.050 0.032

doc(in) 0.059 0.059 0.040 0.059 0.059 0.040 0.059 0.059 0.040

woc(in) 1.575 1.575 1.575 2.440 2.440 2.440 3.150 3.150 3.150

Tool Steel
Alloy Steel
45-55HRC

N(rpm) 510 770 510 334 502 334 260 390 260

Vf(in/min) 61 123 51 50 100 42 47 94 39

fz(in/t) 0.030 0.040 0.025 0.030 0.040 0.025 0.030 0.040 0.025

doc(in) 0.059 0.059 0.040 0.059 0.059 0.040 0.059 0.059 0.040

woc(in) 1.575 1.575 1.575 2.440 2.440 2.440 3.150 3.150 3.150

Stainless Steel N(rpm) 640 1280 640 418 752 418 320 573 320

Vf(in/min) 80 161 80 63 94 58 58 138 54

fz(in/t) 0.030 0.040 0.028 0.030 0.040 0.028 0.030 0.040 0.028

doc(in) 0.059 0.059 0.040 0.059 0.059 0.040 0.059 0.059 0.040

woc(in) 1.575 1.575 1.575 2.440 2.440 2.440 3.150 3.150 3.150

Cast Iron N(rpm) 960 1280 960 627 836 627 480 640 480

Vf(in/min) 227 404 192 185 330 157 170 303 144

fz(in/t) 0.059 0.079 0.050 0.059 0.079 0.050 0.059 0.079 0.050

doc(in) 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059 0.059

woc(in) 1.575 1.575 1.575 2.440 2.440 2.440 3.150 3.150 3.150

Cutting Conditions
Inch

COATING MATERIALS FOR INSERTS
Material Name Coating Name

Coating Type Application Features

JP4020
(P10-M10-K10)

JP Coating
PVD

For cutting of pre-hardened steel 
(40-50 HRC)

Uses coating with excellent shock resistance,
making it superior for cutting pre-hardened steel

JX1045
(P30-M30-K30)

JX Coating
PVD

General purpose for steel Uses moderate substrate,
Multi purpose grade

JS4060
(P40-M40-K40)

JS Coating
PVD

General purpose for steel Uses coating with excellent heat resistance and
librication characteristics / Has a wide cutting range

JM4060
(P40-M40)

JM Coating
PVD

For cutting stainless steel 
materials

Uses coating with adhesion of membranes to reduce
peeling of membranes due to welding

JS4060

JP4020

JP4020

JP4020

JX1045

JM4060

JX1045

JX1045
JS4060

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JP4020 
P10-M10-K10

JP Coating 
PVD

For pre-hardened steel (40-50HRC)
Uses coating with excellent shock resistance, making it superior for 
cutting prehardened steel.

JS4045 
P30-K30

JS Coating 
PVD

General purpose for steel
Uses rough grain substrate and JS coating. Suitble for general steel 
cutting

JS4060 
P40

JS Coating 
PVD

For wet general purpose cutting of 
steel

Uses coating with excellent heat resistance and lubrication 
characteristics; has a wide range cutting

JM4060 
P40-M40

JM Coating 
PVD

For wet general cutting of steel, 
stainless steel

Newly developed PVD technology improves adhesion of membranes to 
reduce peeling of membranes due to welding

JS4045

JS4045

JS4045



IASR/ASR  
MULTI

Extraordinary metal removal and feed rates

JX coated inserts feature the world’s first hybrid-coating technology and provide 
unparalleled lubricity

Mill and inserts are designed for maximum cutting rigidity

One size insert fits all diameters 3/8” to 2.5” (16mm to 66mm)

Innovative Indexable Multi-Flute Mills 
for High-Efficiency Machining

FEATURES

MODULAR 
STYLE

SHANK 
STYLE
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IASR /ASR MULTI

Features

1. Small Inserts Increase Breakage Resistance and Feed Rates

Even though the inserts for the IASR/ASR-Mutli are smaller than conventional tools, breakage resistance has been greatly 
improved. This allows for feed rates as high as 1.5mm per tooth (0.059” per tooth). 

15m(11.5min)

75m(60min) Normal Wear

Cutting Conditions

Shape Cutting Length

Heat cracks occur, and the insert breaks.

Limit:fz  1.5mm/tooth

VBmax=0.240mm

Conventional

New Products

Limit:fz  0.6mm/tooth

Shoulder plunge milling

doc=0.3mm
fz  3.6mm/tooth

<=

<=
<=

Material: S50C (AISI 1049)
Cutting Tool: Ø50mm (1.969”) Single Insert
Vc = 200m/min (656sfm) at 1,300RPM
fz = 1.0mm/tooth (0.039”/tooth) 
Vf = 1300mm/min (51ipm)
Dry OH = 210mm (8.268”)

2. Programming Information

When programming insert shape, please refer to the approximate R in the diagram below.

Approximate
Input Coner R

R8

3°

R1.2

2

4.5
Remains

Over Cut

EDNW(MT)0603TN-8

Programming Information

Approximate 
Input Corner R Over Cut Remains

mm inch mm inch mm inch
EPNW(MT)
0603TN-8

2.0 0.0787 0.000 0.0000 0.497 0.0196
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IASR /ASR MULTI

Features

1. Small Inserts Increase Breakage Resistance and Feed Rates

Even though the inserts for the IASR/ASR-Mutli are smaller than conventional tools, breakage resistance has been greatly 
improved. This allows for feed rates as high as 1.5mm per tooth (0.059” per tooth). 

15m(11.5min)

75m(60min) Normal Wear

Cutting Conditions

Shape Cutting Length

Heat cracks occur, and the insert breaks.

Limit:fz  1.5mm/tooth

VBmax=0.240mm

Conventional

New Products

Limit:fz  0.6mm/tooth

Shoulder plunge milling

doc=0.3mm
fz  3.6mm/tooth

<=

<=
<=

Material: S50C (AISI 1049)
Cutting Tool: Ø50mm (1.969”) Single Insert
Vc = 200m/min (656sfm) at 1,300RPM
fz = 1.0mm/tooth (0.039”/tooth) 
Vf = 1300mm/min (51ipm)
Dry OH = 210mm (8.268”)

2. Programming Information

When programming insert shape, please refer to the approximate R in the diagram below.

Approximate
Input Coner R

R8

3°

R1.2

2

4.5
Remains

Over Cut

EDNW(MT)0603TN-8

Programming Information

Approximate 
Input Corner R Over Cut Remains

mm inch mm inch mm inch
EPNW(MT)
0603TN-8

2.0 0.0787 0.000 0.0000 0.497 0.0196
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IASR /ASR MULTI

4. JX Coating = Unparalled Lubricity

The revolutionary JX Coating utilizes the world’s first hybrid-coating technology to vastly improve lubricating characteristics as 
well as hardness, heat-resistance and chipping resistance. The JX1045 is ideal for general machining of steels, and the JX1015 
is ideal for machining of pre hardened steels.  

3. Direct Milling

• Particles with excellent self-lubricating characteristics have been added to greatly improve coating film characteristics under 
the high-temperature environment that occurs during cutting processes to offer the world’s first multi-later coating using 
hybrid technology. 

• Machining efficiency is improved for high-speed, high-feed-rate cutting methods used in major roughing and semi-roughing 
processes for making plastic molds, press molds, etc. (1.5 times the efficiency of conventional tools when machining carbon 
steel and die steel). 

•  Superior tool life is achieved in the high-feed-rate roughing and semi-roughing of plastic molds, press molds, etc. (double the 
tool life of conventional tools). 

• Since the friction coefficient (resistance) at high temperatures is low, chipping caused by adhesion at the insert tip is 
dramatically reduced, so that stable machining required for unmanned operation. can be performed (double the chipping 
resistance of conventional tools).

By improving the lubrication characteristics of the coating film, we succeeded in reducing 
flute tip adhesion. This reducessudden damage caused by adhesion.

Machining conditions: Work=40HRC plastic mold material; 
Vc=150m/min.; fz=0.5mm/t; Machining time: 15 min.

JX1015

Fr
ic

tio
n 

co
ef

fic
ie

nt
 (

µ)

Measured temperature (°C)
0 200 400 600 800

1

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Friction coefficient at high temperatures Reduction in adhesion      Reduction in sudden chipping

TiAIN 
(General purpose)

Conventional tools
Conventional tools

JX coating

Flute tip after machining of plastic mold material (40HRC)

Tool Diameter
16mm or 

0.625” 
20mm or 

0.750”
25mm or 

1.00” 30mm
32mm or 

1.25”
4.00mm or 

1.50”

Ramp Angle 4.0 ° 3.0 ° 2.0 ° 2.0 ° 2.0 ° 1.5 °

Helical Hole Diameter 22 - 30mm 30 - 38mm 40 - 48mm 50 - 58mm 54 - 62mm 70 - 78mm

Helical Hole Diameter 0.87 - 1.18” 1.18 - 1.42” 1.57 - 1.89” 2.00 - 2.28” 2.12 - 2.43” 2.60 - 2.91”

Slant Milling

Ramp Angle

Helical Milling

Hole Ø
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IASR /ASR MULTI

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM2016R-2 2 16 25 8.5 M8 12.8 5.5 17 8 10 EPNW0603TN-8, EPMT0603TN-8

ASRM2020R-3 3 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW0603TN-8, EPMT0603TN-8

ASRM2025R-4 4 25 35 12.5 M12 20.8 5.5 22 10 17 EPNW0603TN-8, EPMT0603TN-8

ASRM2030R-4 4 30 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2032R-5 5 32 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2040R-6 6 40 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 32

EØd2

M
H

C

ØD

A
B

Ød1ØD1 E
5 FLUTES 6 FLUTES6 FLUTES

ØD

H

B

C

A

Ød2

Ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC16-8.5-95-30

16 M8

95 30 65

8.5 14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65 16
ASC16-8.5-140-75 140 75 65
ASC20-10.5-170-90Z

20 M10
170 90 80

10.5 19.5 - C Ø20
ASC20-10.5-220-120Z 220 120 100

20

ASC25-12.5-215-115
25 M12

215 115 100
12.5 23 - C Ø25

ASC25-12.5-265-145 265 145 120
25

ASC32-17-210-110 30
32
40

M16
210 110 100

32 17 28 - C
Ø30
Ø32
Ø40ASC32-17-260-140 260 140 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1
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IASR /ASR MULTI

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM2016R-2 2 16 25 8.5 M8 12.8 5.5 17 8 10 EPNW0603TN-8, EPMT0603TN-8

ASRM2020R-3 3 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW0603TN-8, EPMT0603TN-8

ASRM2025R-4 4 25 35 12.5 M12 20.8 5.5 22 10 17 EPNW0603TN-8, EPMT0603TN-8

ASRM2030R-4 4 30 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2032R-5 5 32 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2040R-6 6 40 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 32

EØd2

M
H

C

ØD

A
B

Ød1ØD1 E
5 FLUTES 6 FLUTES6 FLUTES

ØD

H

B

C

A

Ød2

Ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC16-8.5-95-30

16 M8

95 30 65

8.5 14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65 16
ASC16-8.5-140-75 140 75 65
ASC20-10.5-170-90Z

20 M10
170 90 80

10.5 19.5 - C Ø20
ASC20-10.5-220-120Z 220 120 100

20

ASC25-12.5-215-115
25 M12

215 115 100
12.5 23 - C Ø25

ASC25-12.5-265-145 265 145 120
25

ASC32-17-210-110 30
32
40

M16
210 110 100

32 17 28 - C
Ø30
Ø32
Ø40ASC32-17-260-140 260 140 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1
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IASR /ASR MULTI

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM2016R-2 2 16 25 8.5 M8 12.8 5.5 17 8 10 EPNW0603TN-8, EPMT0603TN-8

ASRM2020R-3 3 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW0603TN-8, EPMT0603TN-8

ASRM2025R-4 4 25 35 12.5 M12 20.8 5.5 22 10 17 EPNW0603TN-8, EPMT0603TN-8

ASRM2030R-4 4 30 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2032R-5 5 32 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2040R-6 6 40 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 32
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5 FLUTES 6 FLUTES6 FLUTES
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CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC16-8.5-95-30

16 M8

95 30 65

8.5 14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65 16
ASC16-8.5-140-75 140 75 65
ASC20-10.5-170-90Z

20 M10
170 90 80

10.5 19.5 - C Ø20
ASC20-10.5-220-120Z 220 120 100

20

ASC25-12.5-215-115
25 M12

215 115 100
12.5 23 - C Ø25

ASC25-12.5-265-145 265 145 120
25

ASC32-17-210-110 30
32
40

M16
210 110 100

32 17 28 - C
Ø30
Ø32
Ø40ASC32-17-260-140 260 140 120
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Modular Shanks on p. 163
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IASR /ASR MULTI

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM2016R-2 2 16 25 8.5 M8 12.8 5.5 17 8 10 EPNW0603TN-8, EPMT0603TN-8

ASRM2020R-3 3 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW0603TN-8, EPMT0603TN-8

ASRM2025R-4 4 25 35 12.5 M12 20.8 5.5 22 10 17 EPNW0603TN-8, EPMT0603TN-8

ASRM2030R-4 4 30 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2032R-5 5 32 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2040R-6 6 40 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 32
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CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC16-8.5-95-30

16 M8

95 30 65

8.5 14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65 16
ASC16-8.5-140-75 140 75 65
ASC20-10.5-170-90Z

20 M10
170 90 80

10.5 19.5 - C Ø20
ASC20-10.5-220-120Z 220 120 100

20

ASC25-12.5-215-115
25 M12

215 115 100
12.5 23 - C Ø25

ASC25-12.5-265-145 265 145 120
25

ASC32-17-210-110 30
32
40

M16
210 110 100

32 17 28 - C
Ø30
Ø32
Ø40ASC32-17-260-140 260 140 120
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lb ls
L

ØdØD

JET AIR HOLE ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IASRS-Inch
Part No. Flutes ØD L Ød lb ls Shape Insert

IASRS2010R-2 2 0.625 4.0 0.625 1.25 2.75 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2012R-3 3 0.750 5.0 0.750 2.00 3.00 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2016R-4 4 1.000 5.5 1.000 2.50 3.00 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2020R-5 5 1.250 6.0 1.250 2.75 3.25 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2024R-6 6 1.500 6.0 1.500 1.75 4.25 Fig. 2 EPNW0603TN-8, EPMT0603TN-8

ASRS-Metric
Part No. Flutes ØD L Ød lb ls Shape Insert

ASRS2016R-2 2 16 100 16 30 70 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2020R-3 3 20 130 20 50 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2025R-4 4 25 140 25 60 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2030R-4 4 30 150 32 70 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2032R-5 5 32 150 32 70 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2040R-6 6 40 150 32 45 105 Fig. 2 EPNW0603TN-8, EPMT0603TN-8

Inserts p. 32

IASR /ASR MULTI
Shank Style
Regular Length

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

Fig.2  Undercut type

lb ls

L
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dØ
D

Fig.1  Standard type

lb ls
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D 0/-0.2

lb ls
L

ØdØD

JET AIR HOLE ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IASRS-Inch
Part No. Flutes ØD L Ød lb ls Shape Insert

IASRS2010R-2 2 0.625 4.0 0.625 1.25 2.75 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2012R-3 3 0.750 5.0 0.750 2.00 3.00 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2016R-4 4 1.000 5.5 1.000 2.50 3.00 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2020R-5 5 1.250 6.0 1.250 2.75 3.25 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2024R-6 6 1.500 6.0 1.500 1.75 4.25 Fig. 2 EPNW0603TN-8, EPMT0603TN-8

ASRS-Metric
Part No. Flutes ØD L Ød lb ls Shape Insert

ASRS2016R-2 2 16 100 16 30 70 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2020R-3 3 20 130 20 50 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2025R-4 4 25 140 25 60 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2030R-4 4 30 150 32 70 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2032R-5 5 32 150 32 70 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2040R-6 6 40 150 32 45 105 Fig. 2 EPNW0603TN-8, EPMT0603TN-8

Inserts p. 32

IASR /ASR MULTI
Shank Style
Regular Length

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

Fig.2  Undercut type

lb ls

L
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D

Fig.1  Standard type

lb ls

L

Ø
d

Ø
D

Ø

5 FLUTES 6 FLUTES6 FLUTES4 FLUTES

© 2013 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 29© 2009 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 29

D 0/-0.2

lb ls
L

ØdØD

JET AIR HOLE ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IASRS-Inch
Part No. Flutes ØD L Ød lb ls Shape Insert

IASRS2010R-2 2 0.625 4.0 0.625 1.25 2.75 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2012R-3 3 0.750 5.0 0.750 2.00 3.00 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2016R-4 4 1.000 5.5 1.000 2.50 3.00 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2020R-5 5 1.250 6.0 1.250 2.75 3.25 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRS2024R-6 6 1.500 6.0 1.500 1.75 4.25 Fig. 2 EPNW0603TN-8, EPMT0603TN-8

ASRS-Metric
Part No. Flutes ØD L Ød lb ls Shape Insert

ASRS2016R-2 2 16 100 16 30 70 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2020R-3 3 20 130 20 50 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2025R-4 4 25 140 25 60 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2030R-4 4 30 150 32 70 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2032R-5 5 32 150 32 70 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRS2040R-6 6 40 150 32 45 105 Fig. 2 EPNW0603TN-8, EPMT0603TN-8

Inserts p. 32

IASR /ASR MULTI
Shank Style
Regular Length

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

Fig.2  Undercut type

lb ls

L
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Fig.1  Standard type

lb ls
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lb ls
L

ØdØD

IASRL-Inch
Part No. Flutes ØD L Ød lb ls Shape Insert

IASRL2010R-2 2 0.625 6.00 0.625 2.00 4.00 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRL2012R-3 3 0.750 6.25 0.750 3.25 3.00 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRL2016R-4 4 1.000 7.00 1.000 4.00 3.00 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRL2020R-5 5 1.250 8.00 1.250 5.00 3.00 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASRL2024R-6 6 1.500 9.00 1.500 1.75 7.25 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

IASR /ASR MULTI
Shank Style
Long Length

ASRL-Metric
Part No. Flutes ØD L Ød lb ls Shape Insert

ASRL2016R-2 2 16 150 16 50 100 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRL2020R-3 3 20 160 20 80 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRL2025R-4 4 25 180 25 100 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRL2030R-4 4 30 200 32 120 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRL2032R-5 5 32 200 32 120 80 Fig. 1 EPNW0603TN-8, EPMT0603TN-8

ASRL2040R-6 6 40 220 32 45 175 Fig. 2 EPNW0603TN-8, EPMT0603TN-8

Inserts p. 32

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

Fig.2  Undercut type

lb ls
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Fig.1  Standard type
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IASR /ASR MULTI

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM2016R-2 2 16 25 8.5 M8 12.8 5.5 17 8 10 EPNW0603TN-8, EPMT0603TN-8

ASRM2020R-3 3 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW0603TN-8, EPMT0603TN-8

ASRM2025R-4 4 25 35 12.5 M12 20.8 5.5 22 10 17 EPNW0603TN-8, EPMT0603TN-8

ASRM2030R-4 4 30 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2032R-5 5 32 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2040R-6 6 40 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 32
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CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC16-8.5-95-30

16 M8

95 30 65

8.5 14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65 16
ASC16-8.5-140-75 140 75 65
ASC20-10.5-170-90Z

20 M10
170 90 80

10.5 19.5 - C Ø20
ASC20-10.5-220-120Z 220 120 100

20

ASC25-12.5-215-115
25 M12

215 115 100
12.5 23 - C Ø25

ASC25-12.5-265-145 265 145 120
25

ASC32-17-210-110 30
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M16
210 110 100

32 17 28 - C
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IASR /ASR MULTI

Face Mill Style

ROUGHING HRC 50

50

Inserts p. 32

IASR Face Mill Style-Inch
Part No. Flutes ØD H E A B Ød Insert

IASR2032R-7 7 2.0 2 0.75 0.315 0.197 0.75 EPNW0603TN-8, EPMT0603TN-8

IASR2040R-8 8 2.5 2 0.75 0.315 0.197 0.75 EPNW0603TN-8, EPMT0603TN-8

ASR Face Mill Style-Metric
Part No. Flutes ØD H E A B Ød Insert

ASR2052RS-7 7 52 50 19 8.4 5 19.05 EPNW0603TN-8, EPMT0603TN-8

ASR2066RS-8 8 66 50 19 8.4 5 19.05 EPNW0603TN-8, EPMT0603TN-8

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

8 FLUTES7 FLUTES

ØD

H

E

B
Ød
A
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IASR /ASR MULTI

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM2016R-2 2 16 25 8.5 M8 12.8 5.5 17 8 10 EPNW0603TN-8, EPMT0603TN-8

ASRM2020R-3 3 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW0603TN-8, EPMT0603TN-8

ASRM2025R-4 4 25 35 12.5 M12 20.8 5.5 22 10 17 EPNW0603TN-8, EPMT0603TN-8

ASRM2030R-4 4 30 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2032R-5 5 32 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

ASRM2040R-6 6 40 40 17.0 M16 28.8 6.0 23 12 22 EPNW0603TN-8, EPMT0603TN-8

Part No. Clamp Screw Wrench

ALL SIZES 250-141 104-T8

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 32
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CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC16-8.5-95-30

16 M8

95 30 65

8.5 14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65 16
ASC16-8.5-140-75 140 75 65
ASC20-10.5-170-90Z

20 M10
170 90 80

10.5 19.5 - C Ø20
ASC20-10.5-220-120Z 220 120 100

20

ASC25-12.5-215-115
25 M12

215 115 100
12.5 23 - C Ø25

ASC25-12.5-265-145 265 145 120
25

ASC32-17-210-110 30
32
40

M16
210 110 100

32 17 28 - C
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Part No. JP
40

20

JX
10

45

JS
40

60

JM
40

60

R (mm) I (mm) T (mm) W (mm) Type

EPNW0603TN-8 • • • • 8.0 10.0 3.18 6.35 A

EPMT0603TN-8 • • • • 8.0 10.0 3.18 6.35 B

EPMT0603EN-8LF • 8.0 10.0 3.18 6.35 C

All Inserts have two effective cutting edges

COATING MATERIALS FOR INSERTS

Material Name Coating Name
Coating Type Application Features

JP4020
(P10-M10-K10)

JP Coating
PVD

For cutting of pre-hardened steel 
(40-50 HRC)

Uses coating with excellent shock resistance,
making it superior for sutting pre-hardened steel

JX1045
(P30-M30-K30)

JX Coating
PVD

General purpose for steel Uses moderate substrate,
Multi purpose grade

JS4060
(P40-M40-K40)

JS Coating
PVD

General purpose for steel Uses coating with excellent heat resistance and
librication characteristcs / Has a wide cutting range

JM4060
(P40-M40)

JM Coating
PVD

For cutting stainless-steel 
materials

Uses coating with adhesion of membranes to reduce
peeling of membranes due to welding

IASR /ASR MULTI Inserts

TI

W

R

Standard Insert Insert with Chip Breaker

Type A Type B

Spiral Shape
(low cutting force)

Type C

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JP4020 
P10-M10-K10

JP Coating 
PVD

For pre-hardened steel (40-50HRC)
Uses coating with excellent shock resistance, making it superior for 
cutting prehardened steel.

JS4045 
P30-K30

JS Coating 
PVD

General purpose for steel
Uses rough grain substrate and JS coating. Suitble for general steel 
cutting

JS4060 
P40

JS Coating 
PVD

For wet general purpose cutting of 
steel

Uses coating with excellent heat resistance and lubrication 
characteristics; has a wide range cutting

JM4060 
P40-M40

JM Coating 
PVD

For wet general cutting of steel, 
stainless steel

Newly developed PVD technology improves adhesion of membranes to 
reduce peeling of membranes due to welding

JS
40

45
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IASR /ASR MULTI
Modular and Shank Style
Cutting Conditions
Inch

JS4060
JX1045

JP4020

JP4020

JX1045
JS4060

JP4020

JM4060

JX1045
JP4020

Ø 16mm or 5/8" 20mm or 3/4"

No. of Flutes 2 3

<3D

3D-5D 5D-7D >7D

<3D

3D-5D 5D-7D >7DGeneral Hi-Speed General Hi-Speed

Carbonsteel
Alloy Steel
<30HRC

N(rpm) 2980 3580 2580 2580 1790 2380 2860 2070 2070 1430
Vc(sfm) 492 591 427 427 295 492 591 427 427 295

Vf(in/min) 187 394 162 122 56 225 473 195 146 67
fz(in/t) 0.031 0.055 0.031 0.024 0.016 0.031 0.055 0.031 0.024 0.016

doc(in) 0.031 0.024 0.024 0.020 0.012 0.031 0.024 0.024 0.020 0.012
woc(in) 0.512 0.512 0.512 0.512 0.512 0.630 0.630 0.630 0.630 0.630

Q(in3/min) 2.97 4.84 1.99 1.25 0.34 4.39 7.15 2.95 1.84 0.51
Tool Steel
Alloy Steel
30-40HRC

N(rpm) 2580 3580 2580 2580 1790 2070 2860 2070 2070 1430
Vc(sfm) 427 591 427 427 295 427 591 427 427 295

Vf(in/min) 162 394 162 122 56 195 473 195 146 67
fz(in/t) 0.031 0.055 0.031 0.024 0.016 0.031 0.055 0.031 0.024 0.016

doc(in) 0.031 0.020 0.024 0.020 0.012 0.039 0.020 0.031 0.020 0.012
woc(in) 0.512 0.512 0.512 0.512 0.512 0.630 0.630 0.630 0.630 0.630

Q(in3/min) 2.57 4.03 1.99 1.25 0.34 4.79 5.96 3.81 1.84 0.51
Tool Steel
Pre-hard-
ened
40-50HRC

N(rpm) 1790 2580 1790 1790 1790 1430 2070 1430 1430 1430
Vc(sfm) 295 427 295 295 295 295 427 295 295 295

Vf(in/min) 84 244 84 84 56 101 293 101 101 67
fz(in/t) 0.024 0.047 0.024 0.024 0.016 0.024 0.047 0.024 0.024 0.016

doc(in) 0.020 0.014 0.020 0.016 0.012 0.024 0.014 0.020 0.016 0.012
woc(in) 0.512 0.512 0.512 0.512 0.512 0.630 0.630 0.630 0.630 0.630

Q(in3/min) 0.86 1.75 0.86 0.69 0.34 1.53 2.58 1.27 1.02 0.51
Tool Steel
Pre-hard-
ened
50-55HRC

N(rpm) 990 1390 990 990 990 790 1110 790 790 790
Vc(sfm) 164 230 164 164 164 164 230 164 164 164

Vf(in/min) 15 22 15 15 15 19 26 19 19 19
fz(in/t) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

doc(in) 0.016 0.016 0.014 0.010 0.006 0.016 0.016 0.014 0.010 0.006
woc(in) 0.512 0.512 0.512 0.512 0.512 0.630 0.630 0.630 0.630 0.630

Q(in3/min) 0.12 0.18 0.11 0.08 0.05 0.19 0.26 0.17 0.12 0.07
Stainless 
Steel

N(rpm) 2580 3580 2980 1790 1790 2070 2860 2380 1430 1430
Vc(sfm) 427 591 492 295 295 427 591 492 295 295

Vf(in/min) 102 282 117 70 56 122 338 141 84 67
fz(in/t) 0.020 0.039 0.020 0.020 0.016 0.020 0.039 0.020 0.020 0.016

doc(in) 0.031 0.024 0.024 0.020 0.012 0.039 0.020 0.031 0.020 0.016
woc(in) 0.512 0.512 0.512 0.512 0.512 0.630 0.630 0.630 0.630 0.630

Q(in3/min) 1.62 3.47 1.44 0.72 0.34 3.00 4.26 2.75 1.06 0.68
Cast Iron N(rpm) 2980 3580 2580 2580 1790 2380 2860 2070 2070 1430

Vc(sfm) 492 591 427 427 295 492 591 427 427 295
Vf(in/min) 281 451 244 244 141 337 540 293 293 169

fz(in/t) 0.047 0.063 0.047 0.047 0.039 0.047 0.063 0.047 0.047 0.039
doc(in) 0.039 0.031 0.031 0.024 0.020 0.049 0.039 0.031 0.024 0.016
woc(in) 0.512 0.512 0.512 0.512 0.512 0.630 0.630 0.630 0.630 0.630

Q(in3/min) 5.61 7.16 3.87 3.00 1.44 10.40 13.27 5.72 4.43 1.70
Maxmum fz(mm/tooth)  <0.071in/tooth (General use: fz<0.039in/tooth)  <0.071in/tooth (General use: fz<0.039in/tooth)

Maxmum doc(mm)  <0.049in (General use: doc<0.039in)  <0.049in (General use: doc<0.039in)

JS4045

JS4045

JS4045
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IASR /ASR MULTI
Modular and Shank Style
Cutting Conditions
Inch

JS4060
JX1045

JP4020

JP4020

JX1045
JS4060

JP4020

JM4060

JX1045
JP4020

Ø 25mm or 1" 30mm

No. of Flutes 4 4

<3D

3D-5D 5D-7D >7D

<3D
3D-
5D 5D-7D >7DGeneral Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
<30HRC

N(rpm) 1910 2290 1650 1650 1140 1590 1910 1380 1380 950
Vc(sfm) 492 591 427 427 295 492 591 427 427 295

Vf(in/min) 301 577 260 208 72 250 481 217 174 60
fz(in/t) 0.039 0.063 0.039 0.031 0.016 0.039 0.063 0.039 0.031 0.016

doc(in) 0.039 0.028 0.031 0.020 0.016 0.039 0.028 0.031 0.020 0.016
woc(in) 0.787 0.787 0.787 0.787 0.787 0.984 0.984 0.984 0.984 0.984

Q(in3/min) 9.24 12.71 6.34 3.27 0.91 9.59 13.25 6.62 3.42 0.94
Tool Steel
Alloy Steel
30-40HRC

N(rpm) 1650 2290 1650 1650 1140 1380 1910 1380 1380 950
Vc(sfm) 427 591 427 427 295 427 591 427 427 295

Vf(in/min) 260 577 260 156 72 217 481 217 130 60
fz(in/t) 0.039 0.063 0.039 0.024 0.016 0.039 0.063 0.039 0.024 0.016

doc(in) 0.039 0.020 0.031 0.020 0.016 0.039 0.020 0.031 0.020 0.016
woc(in) 0.787 0.787 0.787 0.787 0.787 0.984 0.984 0.984 0.984 0.984

Q(in3/min) 7.98 9.08 6.34 2.46 0.91 8.33 9.47 6.62 2.56 0.94
Tool Steel
Pre-hardened
40-50HRC

N(rpm) 1140 1650 1140 1140 1140 950 1380 950 950 950
Vc(sfm) 295 427 295 295 295 295 427 295 295 295

Vf(in/min) 107 312 107 107 72 90 261 90 90 60
fz(in/t) 0.024 0.047 0.024 0.024 0.016 0.024 0.047 0.024 0.024 0.016

doc(in) 0.024 0.016 0.020 0.016 0.012 0.024 0.016 0.020 0.016 0.012
woc(in) 0.787 0.787 0.787 0.787 0.787 0.984 0.984 0.984 0.984 0.984

Q(in3/min) 2.02 3.93 1.68 1.35 0.68 2.13 4.11 1.77 1.42 0.71
Tool Steel
Pre-hardened
50-55HRC

N(rpm) 630 890 630 630 630 530 740 530 530 530
Vc(sfm) 164 230 164 164 164 164 230 164 164 164

Vf(in/min) 20 28 20 20 20 17 23 17 17 17
fz(in/t) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

doc(in) 0.016 0.016 0.014 0.010 0.006 0.016 0.016 0.014 0.010 0.006
woc(in) 0.787 0.787 0.787 0.787 0.787 0.984 0.984 0.984 0.984 0.984

Q(in3/min) 0.25 0.35 0.22 0.16 0.09 0.27 0.36 0.23 0.17 0.10
Stainless 
Steel

N(rpm) 1650 2290 1910 1140 1140 1380 1910 1590 950 950
Vc(sfm) 427 591 492 295 295 427 591 492 295 295

Vf(in/min) 130 361 150 90 72 109 301 125 75 60
fz(in/t) 0.020 0.039 0.020 0.020 0.016 0.020 0.039 0.020 0.020 0.016

doc(in) 0.039 0.020 0.031 0.020 0.016 0.039 0.020 0.031 0.020 0.016
woc(in) 0.787 0.787 0.787 0.787 0.787 0.984 0.984 0.984 0.984 0.984

Q(in3/min) 3.99 5.68 3.66 1.42 0.91 4.18 5.92 3.81 1.48 0.94
Cast Iron N(rpm) 1910 2290 1650 1650 1140 1590 1910 1380 1380 950

Vc(sfm) 492 591 427 427 295 492 591 427 427 295
Vf(in/min) 421 649 364 208 72 350 541 304 174 60

fz(in/t) 0.055 0.071 0.055 0.031 0.016 0.055 0.071 0.055 0.031 0.016
doc(in) 0.049 0.039 0.031 0.024 0.016 0.049 0.039 0.031 0.024 0.016
woc(in) 0.787 0.787 0.787 0.787 0.787 0.984 0.984 0.984 0.984 0.984

Q(in3/min) 16.24 19.92 8.88 3.93 0.91 16.88 20.76 9.27 4.11 0.94
Maxmum fz(mm/tooth)  <0.071in/tooth (General use: fz<0.039in/tooth)  <0.071in/tooth (General use: fz<0.039in/tooth)

Maxmum doc(mm)  <0.059in (General use: doc<0.039in)  <0.059in (General use: doc<0.039in)

JS4045

JS4045

JS4045
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IASR /ASR MULTI
Modular and Shank Style
Cutting Conditions
Inch

JS4060
JX1045

JP4020

JP4020

JX1045
JS4060

JP4020

JM4060

JX1045
JP4020

Ø 32mm or 1.25" 40mm or 1.5"

No. of Flutes 5 6

<3D

3D-5D 5D-7D >7D

<3D
3D-
5D 5D-7D >7DGeneral Hi-Speed General Hi-Speed

Carbon Steel
Alloy Steel
<30HRC

N(rpm) 1490 1790 1290 1290 890 1190 1430 1030 1030 710
Vc(sfm) 492 591 427 427 295 492 591 427 427 295

Vf(in/min) 293 564 254 203 70 281 540 243 194 67
fz(in/t) 0.039 0.063 0.039 0.031 0.016 0.039 0.063 0.039 0.031 0.016

doc(in) 0.039 0.028 0.031 0.020 0.016 0.039 0.028 0.031 0.020 0.016
woc(in) 0.984 0.984 0.984 0.984 0.984 1.260 1.260 1.260 1.260 1.260

Q(in3/min) 11.24 15.54 7.75 4.00 1.10 13.81 19.05 9.49 4.89 1.35
Tool Steel
Alloy Steel
30-40HRC

N(rpm) 1290 1790 1290 1290 890 1030 1430 1030 1030 710
Vc(sfm) 427 591 427 427 295 427 591 427 427 295

Vf(in/min) 254 564 254 152 70 243 540 243 146 67
fz(in/t) 0.039 0.063 0.039 0.024 0.016 0.039 0.063 0.039 0.024 0.016

doc(in) 0.039 0.020 0.031 0.020 0.016 0.039 0.020 0.031 0.020 0.016
woc(in) 0.984 0.984 0.984 0.984 0.984 1.260 1.260 1.260 1.260 1.260

Q(in3/min) 9.75 11.10 7.75 2.99 1.10 11.94 13.61 9.49 3.68 1.35
Tool Steel
Pre-hardened
40-50HRC

N(rpm) 890 1290 890 890 890 710 1030 710 710 710
Vc(sfm) 295 427 295 295 295 295 427 295 295 295

Vf(in/min) 105 305 105 105 70 100 292 100 100 67
fz(in/t) 0.024 0.047 0.024 0.024 0.016 0.024 0.047 0.024 0.024 0.016

doc(in) 0.024 0.016 0.020 0.016 0.012 0.024 0.016 0.020 0.016 0.012
woc(in) 0.984 0.984 0.984 0.984 0.984 1.260 1.260 1.260 1.260 1.260

Q(in3/min) 2.48 4.80 2.07 1.65 0.83 3.02 5.89 2.52 2.02 1.01
Tool Steel
Pre-hardened
50-55HRC

N(rpm) 490 690 490 490 490 390 550 390 390 390
Vc(sfm) 164 230 164 164 164 164 230 164 164 164

Vf(in/min) 19 27 19 19 19 18 26 18 18 18
fz(in/t) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

doc(in) 0.016 0.016 0.014 0.010 0.006 0.016 0.016 0.014 0.010 0.006
woc(in) 0.984 0.984 0.984 0.984 0.984 1.260 1.260 1.260 1.260 1.260

Q(in3/min) 0.30 0.43 0.26 0.19 0.11 0.36 0.52 0.32 0.23 0.14
Stainless Steel N(rpm) 1290 1790 1490 890 890 1030 1430 1190 710 710

Vc(sfm) 427 591 492 295 295 427 591 492 295 295
Vf(in/min) 127 352 146 87 70 122 338 141 84 67

fz(in/t) 0.020 0.039 0.020 0.020 0.016 0.020 0.039 0.020 0.020 0.016
doc(in) 0.039 0.020 0.031 0.020 0.016 0.039 0.020 0.031 0.020 0.016
woc(in) 0.984 0.984 0.984 0.984 0.984 1.260 1.260 1.260 1.260 1.260

Q(in3/min) 4.87 6.93 4.45 1.71 1.10 6.00 8.52 5.51 2.12 1.35
Cast Iron N(rpm) 1490 1790 1290 1290 890 1190 1430 1030 1030 710

Vc(sfm) 492 591 427 427 295 492 591 427 427 295
Vf(in/min) 411 634 356 203 70 393 608 341 194 67

fz(in/t) 0.055 0.071 0.055 0.031 0.016 0.055 0.071 0.055 0.031 0.016
doc(in) 0.049 0.039 0.031 0.024 0.016 0.049 0.039 0.031 0.024 0.016
woc(in) 0.984 0.984 0.984 0.984 0.984 1.260 1.260 1.260 1.260 1.260

Q(in3/min) 19.82 24.33 10.86 4.79 1.10 24.26 29.88 13.32 5.87 1.35
Maxmum fz(mm/tooth)  <0.071in/tooth (General use: fz<0.039in/tooth)  <0.071in/tooth (General use: fz<0.039in/tooth)

Maxmum doc(mm)  <0.059in (General use: doc<0.039in)  <0.059in (General use: doc<0.039in)

JS4045

JS4045

JS4045
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IASR /ASR MULTI
Modular and Shank Style
Cutting Conditions
Inch

JS4060
JX1045

JP4020

JP4020

JX1045
JS4060

JP4020

JM4060

JX1045
JP4020

Ø 52mm or 2" 66mm or 2.5"

No. of Flutes 7 8

<3D
3D-
5D 5D-7D >7D

<3D

3D-5D
5D-
7D >7DGeneral Hi-Speed General Hi-Speed

Carbon 
Steel
Alloy Steel
<30HRC

N(rpm) 910 1100 790 790 550 720 860 620 620 430
Vc(sfm) 492 591 427 427 295 492 591 427 427 295

Vf(in/min) 251 485 218 174 61 227 433 195 156 54
fz(in/t) 0.039 0.063 0.039 0.031 0.016 0.039 0.063 0.039 0.031 0.016

doc(in) 0.039 0.028 0.031 0.020 0.016 0.039 0.028 0.031 0.020 0.016
woc(in) 1.575 1.575 1.575 1.575 1.575 1.969 1.969 1.969 1.969 1.969

Q(in3/min) 15.42 21.39 10.64 5.48 1.54 17.43 23.87 11.90 6.14 1.70
Tool Steel
Alloy Steel
30-40HRC

N(rpm) 790 1100 790 790 550 620 860 620 620 430
Vc(sfm) 427 591 427 427 295 427 591 427 427 295

Vf(in/min) 218 485 218 130 61 195 433 195 117 54
fz(in/t) 0.039 0.063 0.039 0.024 0.016 0.039 0.063 0.039 0.024 0.016

doc(in) 0.039 0.020 0.031 0.020 0.016 0.039 0.020 0.031 0.020 0.016
woc(in) 1.575 1.575 1.575 1.575 1.575 1.969 1.969 1.969 1.969 1.969

Q(in3/min) 13.39 15.28 10.64 4.10 1.54 14.97 17.05 11.90 4.61 1.70
Tool Steel
Pre-hard-
ened
40-50HRC

N(rpm) 550 790 550 550 550 430 620 430 430 430
Vc(sfm) 295 427 295 295 295 295 427 295 295 295

Vf(in/min) 91 261 91 91 61 81 234 81 81 54
fz(in/t) 0.024 0.047 0.024 0.024 0.016 0.024 0.047 0.024 0.024 0.016

doc(in) 0.024 0.016 0.020 0.016 0.012 0.024 0.016 0.020 0.016 0.012
woc(in) 1.575 1.575 1.575 1.575 1.575 1.969 1.969 1.969 1.969 1.969

Q(in3/min) 3.44 6.58 2.87 2.29 1.15 3.83 7.37 3.19 2.55 1.28
Tool Steel
Pre-hard-
ened
50-55HRC

N(rpm) 300 420 300 300 300 240 330 240 240 240
Vc(sfm) 164 230 164 164 164 164 230 164 164 164

Vf(in/min) 17 23 17 17 17 15 20 15 15 15
fz(in/t) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

doc(in) 0.016 0.016 0.014 0.010 0.006 0.016 0.016 0.014 0.010 0.006
woc(in) 1.575 1.575 1.575 1.575 1.575 1.969 1.969 1.969 1.969 1.969

Q(in3/min) 0.43 0.58 0.37 0.27 0.16 0.47 0.63 0.41 0.30 0.18
Stainless 
Steel

N(rpm) 790 1100 910 550 550 620 860 720 430 430
Vc(sfm) 427 591 492 295 295 427 591 492 295 295

Vf(in/min) 109 303 125 76 61 98 271 113 68 54
fz(in/t) 0.020 0.039 0.020 0.020 0.016 0.020 0.039 0.020 0.020 0.016

doc(in) 0.039 0.020 0.031 0.020 0.016 0.039 0.020 0.031 0.020 0.016
woc(in) 1.575 1.575 1.575 1.575 1.575 1.969 1.969 1.969 1.969 1.969

Q(in3/min) 6.70 9.54 6.10 2.39 1.54 7.53 10.67 6.90 2.68 1.70
Cast Iron N(rpm) 910 1100 790 790 550 720 860 620 620 430

Vc(sfm) 492 591 427 427 295 492 591 427 427 295
Vf(in/min) 351 546 305 174 61 317 487 273 156 54

fz(in/t) 0.055 0.071 0.055 0.031 0.016 0.055 0.071 0.055 0.031 0.016
doc(in) 0.049 0.039 0.031 0.024 0.016 0.049 0.039 0.031 0.024 0.016
woc(in) 1.575 1.575 1.575 1.575 1.575 1.969 1.969 1.969 1.969 1.969

Q(in3/min) 27.09 33.54 14.89 6.58 1.54 30.58 37.40 16.66 7.37 1.70
Maxmum fz(mm/tooth)  <0.071in/tooth (General use: fz<0.039in/tooth)  <0.071in/tooth (General use: fz<0.039in/tooth)

Maxmum doc(mm)  <0.059in (General use: doc<0.039in)  <0.059in (General use: doc<0.039in)

JS4045

JS4045

JS4045
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IASR /ASR MULTI
Modular and Shank Style
Cutting Conditions
Metric

JS4060
JX1045

JP4020

JP4020

JX1045
JS4060

JP4020

JM4060

JX1045
JP4020

Ø 16mm or 5/8" 20mm or 3/4"

No. of Flutes 2 3

<3D

3D-5D 5D-7D >7D

<3D

3D-5D 5D-7D >7DGeneral Hi-Speed General Hi-Speed

Carbonsteel
Alloy Steel
<30HRC

N(rpm) 2980 3580 2580 2580 1790 2380 2860 2070 2070 1430
Vc(m/min) 150 180 130 130 90 150 180 130 130 90

Vf(mm/min) 4760 10020 4120 3090 1430 5710 12010 4960 3720 1710
fz(mm/t) 0.80 1.40 0.80 0.60 0.40 0.80 1.40 0.80 0.60 0.40

doc(mm) 0.8 0.6 0.6 0.5 0.3 0.8 0.6 0.6 0.5 0.3
woc(mm) 13 13 13 13 13 16 16 16 16 16

Q(cm3/min) 50 78 32 20 6 73 115 48 30 8
Tool Steel
Alloy Steel
30-40HRC

N(rpm) 2580 3580 2580 2580 1790 2070 2860 2070 2070 1430
Vc(m/min) 130 180 130 130 90 130 180 130 130 90

Vf(mm/min) 4120 10020 4120 3090 1430 4960 12010 4960 3720 1710
fz(mm/t) 0.80 1.40 0.80 0.60 0.40 0.80 1.40 0.80 0.60 0.40

doc(mm) 0.8 0.5 0.6 0.5 0.3 1 0.5 0.8 0.5 0.3
woc(mm) 13 13 13 13 13 16 16 16 16 16

Q(cm3/min) 43 65 32 20 6 79 96 63 30 8
Tool Steel
Pre-hard-
ened
40-50HRC

N(rpm) 1790 2580 1790 1790 1790 1430 2070 1430 1430 1430
Vc(m/min) 90 130 90 90 90 90 130 90 90 90

Vf(mm/min) 2140 6190 2140 2140 1430 2570 7450 2570 2570 1710
fz(mm/t) 0.60 1.20 0.60 0.60 0.40 0.60 1.20 0.60 0.60 0.40

doc(mm) 0.5 0.35 0.5 0.4 0.3 0.6 0.35 0.5 0.4 0.3
woc(mm) 13 13 13 13 13 16 16 16 16 16

Q(cm3/min) 14 28 14 11 6 25 42 21 16 8
Tool Steel
Pre-hard-
ened
50-55HRC

N(rpm) 990 1390 990 990 990 790 1110 790 790 790
Vc(m/min) 50 70 50 50 50 50 70 50 50 50

Vf(mm/min) 390 550 390 390 390 470 660 470 470 470
fz(mm/t) 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

doc(mm) 0.4 0.4 0.35 0.25 0.15 0.4 0.4 0.35 0.25 0.15
woc(mm) 13 13 13 13 13 16 16 16 16 16

Q(cm3/min) 2 3 2 1 1 3 4 3 2 1
Stainless 
Steel

N(rpm) 2580 3580 2980 1790 1790 2070 2860 2380 1430 1430
Vc(m/min) 130 180 150 90 90 130 180 150 90 90

Vf(mm/min) 2580 7160 2980 1790 1430 3100 8580 3570 2140 1710
fz(mm/t) 0.50 1.00 0.50 0.50 0.40 0.50 1.00 0.50 0.50 0.40

doc(mm) 0.8 0.6 0.6 0.5 0.3 1 0.5 0.8 0.5 0.4
woc(mm) 13 13 13 13 13 16 16 16 16 16

Q(cm3/min) 27 56 23 12 6 50 69 46 17 11
Cast Iron N(rpm) 2980 3580 2580 2580 1790 2380 2860 2070 2070 1430

Vc(m/min) 150 180 130 130 90 150 180 130 130 90
Vf(mm/min) 7150 11450 6190 6190 3580 8560 13720 7450 7450 4290

fz(mm/t) 1.20 1.60 1.20 1.20 1.00 1.20 1.60 1.20 1.20 1.00
doc(mm) 1 0.8 0.8 0.6 0.5 1.25 1 0.8 0.6 0.4
woc(mm) 13 13 13 13 13 16 16 16 16 16

Q(cm3/min) 93 119 64 48 23 171 220 95 72 27
Maxmum fz(mm/tooth)  < 1.8mm/tooth (General use: fz<1.0mm/tooth)  < 1.8mm/tooth (General use: fz<1.0mm/tooth)

Maxmum doc(mm)  <1.25mm (General use: ap<1.0mm)  <1.25mm (General use: ap<1.0mm)

JS4045

JS4045

JS4045
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IASR /ASR MULTI
Modular and Shank Style
Cutting Conditions
Metric

JS4060
JX1045

JP4020

JP4020

JX1045
JS4060

JP4020

JM4060

JX1045
JP4020

Ø 25mm or 1" 30mm

No. of Flutes 4 4

<3D

3D-5D 5D-7D >7D

<3D

3D-5D 5D-7D >7DGeneral Hi-Speed General Hi-Speed

Carbonsteel
Alloy Steel
<30HRC

N(rpm) 1910 2290 1650 1650 1140 1590 1910 1380 1380 950
Vc(m/min) 150 180 130 130 90 150 180 130 130 90

Vf(mm/min) 7640 14650 6600 5280 1820 6360 12220 5520 4410 1520
fz(mm/t) 1.00 1.60 1.00 0.80 0.40 1.00 1.60 1.00 0.80 0.40

doc(mm) 1 0.7 0.8 0.5 0.4 1 0.7 0.8 0.5 0.4
woc(mm) 20 20 20 20 20 25 25 25 25 25

Q(cm3/min) 153 205 106 53 15 159 214 110 55 15
Tool Steel
Alloy Steel
30-40HRC

N(rpm) 1650 2290 1650 1650 1140 1380 1910 1380 1380 950
Vc(m/min) 130 180 130 130 90 130 180 130 130 90

Vf(mm/min) 6600 14650 6600 3960 1820 5520 12220 5520 3310 1520
fz(mm/t) 1.00 1.60 1.00 0.60 0.40 1.00 1.60 1.00 0.60 0.40

doc(mm) 1 0.5 0.8 0.5 0.4 1 0.5 0.8 0.5 0.4
woc(mm) 20 20 20 20 20 25 25 25 25 25

Q(cm3/min) 132 147 106 40 15 138 153 110 41 15
Tool Steel
Pre-hard-
ened
40-50HRC

N(rpm) 1140 1650 1140 1140 1140 950 1380 950 950 950
Vc(m/min) 90 130 90 90 90 90 130 90 90 90

Vf(mm/min) 2730 7920 2730 2730 1820 2280 6620 2280 2280 1520
fz(mm/t) 0.60 1.20 0.60 0.60 0.40 0.60 1.20 0.60 0.60 0.40

doc(mm) 0.6 0.4 0.5 0.4 0.3 0.6 0.4 0.5 0.4 0.3
woc(mm) 20 20 20 20 20 25 25 25 25 25

Q(cm3/min) 33 63 27 22 11 34 66 29 23 11
Tool Steel
Pre-hard-
ened
50-55HRC

N(rpm) 630 890 630 630 630 530 740 530 530 530
Vc(m/min) 50 70 50 50 50 50 70 50 50 50

Vf(mm/min) 500 710 500 500 500 420 590 420 420 420
fz(mm/t) 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

doc(mm) 0.4 0.4 0.35 0.25 0.15 0.4 0.4 0.35 0.25 0.15
woc(mm) 20 20 20 20 20 25 25 25 25 25

Q(cm3/min) 4 6 4 3 2 4 6 4 3 2
Stainless 
Steel

N(rpm) 1650 2290 1910 1140 1140 1380 1910 1590 950 950
Vc(m/min) 130 180 150 90 90 130 180 150 90 90

Vf(mm/min) 3300 9160 3820 2280 1820 2760 7640 3180 1900 1520
fz(mm/t) 0.50 1.00 0.50 0.50 0.40 0.50 1.00 0.50 0.50 0.40

doc(mm) 1 0.5 0.8 0.5 0.4 1 0.5 0.8 0.5 0.4
woc(mm) 20 20 20 20 20 25 25 25 25 25

Q(cm3/min) 66 92 61 23 15 69 96 64 24 15
Cast Iron N(rpm) 1910 2290 1650 1650 1140 1590 1910 1380 1380 950

Vc(m/min) 150 180 130 130 90 150 180 130 130 90
Vf(mm/min) 10690 16480 9240 5280 1820 8900 13750 7720 4410 1520

fz(mm/t) 1.40 1.80 1.40 0.80 0.40 1.40 1.80 1.40 0.80 0.40
doc(mm) 1.25 1 0.8 0.6 0.4 1.25 1 0.8 0.6 0.4
woc(mm) 20 20 20 20 20 25 25 25 25 25

Q(cm3/min) 267 330 148 63 15 278 344 154 66 15
Maxmum fz(mm/tooth)  < 1.8mm/tooth (General use: fz<1.0mm/tooth)  < 1.8mm/tooth (General use: fz<1.0mm/tooth)

Maxmum doc(mm)  <1.5mm (General use: ap<1.0mm)  <1.5mm (General use: ap<1.0mm)

JS4045

JS4045

JS4045
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IASR /ASR MULTI
Face Mill Style
Cutting Conditions
Metric

JS4060
JX1045

JP4020

JP4020

JX1045
JS4060

JP4020

JM4060

JX1045
JP4020

Ø 32mm or 1.25" 40mm or 1.5"

No. of Flutes 5 6

<3D

3D-5D 5D-7D >7D

<3D
3D-
5D 5D-7D >7DGeneral Hi-Speed General Hi-Speed

Carbonsteel
Alloy Steel
<30HRC

N(rpm) 1490 1790 1290 1290 890 1190 1430 1030 1030 710
Vc(m/min) 150 180 130 130 90 150 180 130 130 90

Vf(mm/min) 7450 14320 6450 5160 1780 7140 13720 6180 4940 1700
fz(mm/t) 1.00 1.60 1.00 0.80 0.40 1.00 1.60 1.00 0.80 0.40

doc(mm) 1 0.7 0.8 0.5 0.4 1 0.7 0.8 0.5 0.4
woc(mm) 25 25 25 25 25 32 32 32 32 32

Q(cm3/min) 186 251 129 65 18 228 307 158 79 22
Tool Steel
Alloy Steel
30-40HRC

N(rpm) 1290 1790 1290 1290 890 1030 1430 1030 1030 710
Vc(m/min) 130 180 130 130 90 130 180 130 130 90

Vf(mm/min) 6450 14320 6450 3870 1780 6180 13720 6180 3700 1700
fz(mm/t) 1.00 1.60 1.00 0.60 0.40 1.00 1.60 1.00 0.60 0.40

doc(mm) 1 0.5 0.8 0.5 0.4 1 0.5 0.8 0.5 0.4
woc(mm) 25 25 25 25 25 32 32 32 32 32

Q(cm3/min) 161 179 129 48 18 198 220 158 59 22
Tool Steel
Pre-hardened
40-50HRC

N(rpm) 890 1290 890 890 890 710 1030 710 710 710
Vc(m/min) 90 130 90 90 90 90 130 90 90 90

Vf(mm/min) 2670 7740 2670 2670 1780 2550 7410 2550 2550 1700
fz(mm/t) 0.60 1.20 0.60 0.60 0.40 0.60 1.20 0.60 0.60 0.40

doc(mm) 0.6 0.4 0.5 0.4 0.3 0.6 0.4 0.5 0.4 0.3
woc(mm) 25 25 25 25 25 32 32 32 32 32

Q(cm3/min) 40 77 33 27 13 49 95 41 33 16
Tool Steel
Pre-hardened
50-55HRC

N(rpm) 490 690 490 490 490 390 550 390 390 390
Vc(m/min) 50 70 50 50 50 50 70 50 50 50

Vf(mm/min) 490 690 490 490 490 460 660 460 460 460
fz(mm/t) 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

doc(mm) 0.4 0.4 0.35 0.25 0.15 0.4 0.4 0.35 0.25 0.15
woc(mm) 25 25 25 25 25 32 32 32 32 32

Q(cm3/min) 5 7 4 3 2 6 8 5 4 2
Stainless Steel N(rpm) 1290 1790 1490 890 890 1030 1430 1190 710 710

Vc(m/min) 130 180 150 90 90 130 180 150 90 90
Vf(mm/min) 3220 8950 3720 2220 1780 3090 8580 3570 2130 1700

fz(mm/t) 0.50 1.00 0.50 0.50 0.40 0.50 1.00 0.50 0.50 0.40
doc(mm) 1 0.5 0.8 0.5 0.4 1 0.5 0.8 0.5 0.4
woc(mm) 25 25 25 25 25 32 32 32 32 32

Q(cm3/min) 81 112 74 28 18 99 137 91 34 22
Cast Iron N(rpm) 1490 1790 1290 1290 890 1190 1430 1030 1030 710

Vc(m/min) 150 180 130 130 90 150 180 130 130 90
Vf(mm/min) 10430 16110 9030 5160 1780 9990 15440 8650 4940 1700

fz(mm/t) 1.40 1.80 1.40 0.80 0.40 1.40 1.80 1.40 0.80 0.40
doc(mm) 1.25 1 0.8 0.6 0.4 1.25 1 0.8 0.6 0.4
woc(mm) 25 25 25 25 25 32 32 32 32 32

Q(cm3/min) 326 403 181 77 18 400 494 221 95 22
Maxmum fz(mm/tooth)  < 1.8mm/tooth (General use: fz<1.0mm/tooth)  < 1.8mm/tooth (General use: fz<1.0mm/tooth)

Maxmum doc(mm)  <1.5mm (General use: ap<1.0mm)  <1.5mm (General use: ap<1.0mm)

JS4045

JS4045

JS4045
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IASR /ASR MULTI
Face Mill Style
Cutting Conditions
Metric

JS4060
JX1045

JP4020

JP4020

JX1045
JS4060

JP4020

JM4060

JX1045
JP4020

Ø 52mm or 2" 66mm or 2.5"

No. of Flutes 7 8

<3D
3D-
5D 5D-7D >7D

<3D

3D-5D
5D-
7D >7DGeneral Hi-Speed General Hi-Speed

Carbon 
Steel
Alloy Steel
<30HRC

N(rpm) 910 1100 790 790 550 720 860 620 620 430
Vc(m/min) 150 180 130 130 90 150 180 130 130 90

Vf(mm/min) 6370 12320 5530 4420 1540 5760 11000 4960 3960 1370
fz(mm/t) 1.00 1.60 1.00 0.80 0.40 1.00 1.60 1.00 0.80 0.40

doc(mm) 1 0.7 0.8 0.5 0.4 1 0.7 0.8 0.5 0.4
woc(mm) 40 40 40 40 40 50 50 50 50 50

Q(cm3/min) 255 345 177 88 25 288 385 198 99 27
Tool Steel
Alloy Steel
30-40HRC

N(rpm) 790 1100 790 790 550 620 860 620 620 430
Vc(m/min) 130 180 130 130 90 130 180 130 130 90

Vf(mm/min) 5530 12320 5530 3310 1540 4960 11000 4960 2970 1370
fz(mm/t) 1.00 1.60 1.00 0.60 0.40 1.00 1.60 1.00 0.60 0.40

doc(mm) 1 0.5 0.8 0.5 0.4 1 0.5 0.8 0.5 0.4
woc(mm) 40 40 40 40 40 50 50 50 50 50

Q(cm3/min) 221 246 177 66 25 248 275 198 74 27
Tool Steel
Pre-hard-
ened
40-50HRC

N(rpm) 550 790 550 550 550 430 620 430 430 430
Vc(m/min) 90 130 90 90 90 90 130 90 90 90

Vf(mm/min) 2310 6630 2310 2310 1540 2060 5950 2060 2060 1370
fz(mm/t) 0.60 1.20 0.60 0.60 0.40 0.60 1.20 0.60 0.60 0.40

doc(mm) 0.6 0.4 0.5 0.4 0.3 0.6 0.4 0.5 0.4 0.3
woc(mm) 40 40 40 40 40 50 50 50 50 50

Q(cm3/min) 55 106 46 37 18 62 119 52 41 21
Tool Steel
Pre-hard-
ened
50-55HRC

N(rpm) 300 420 300 300 300 240 330 240 240 240
Vc(m/min) 50 70 50 50 50 50 70 50 50 50

Vf(mm/min) 420 580 420 420 420 380 520 380 380 380
fz(mm/t) 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

doc(mm) 0.4 0.4 0.35 0.25 0.15 0.4 0.4 0.35 0.25 0.15
woc(mm) 40 40 40 40 40 50 50 50 50 50

Q(cm3/min) 7 9 6 4 3 8 10 7 5 3
Stainless 
Steel

N(rpm) 790 1100 910 550 550 620 860 720 430 430
Vc(m/min) 130 180 150 90 90 130 180 150 90 90

Vf(mm/min) 2760 7700 3180 1920 1540 2480 6880 2880 1720 1370
fz(mm/t) 0.50 1.00 0.50 0.50 0.40 0.50 1.00 0.50 0.50 0.40

doc(mm) 1 0.5 0.8 0.5 0.4 1 0.5 0.8 0.5 0.4
woc(mm) 40 40 40 40 40 50 50 50 50 50

Q(cm3/min) 110 154 102 38 25 124 172 115 43 27
Cast Iron N(rpm) 910 1100 790 790 550 720 860 620 620 430

Vc(m/min) 150 180 130 130 90 150 180 130 130 90
Vf(mm/min) 8910 13860 7740 4420 1540 8060 12380 6940 3960 1370

fz(mm/t) 1.40 1.80 1.40 0.80 0.40 1.40 1.80 1.40 0.80 0.40
doc(mm) 1.25 1 0.8 0.6 0.4 1.25 1 0.8 0.6 0.4
woc(mm) 40 40 40 40 40 50 50 50 50 50

Q(cm3/min) 446 554 248 106 25 504 619 278 119 27
Maxmum fz(mm/tooth)  <0.071in/tooth (General use: fz<0.039in/tooth)  < 1.8mm/tooth (General use: fz<1.0mm/tooth)

Maxmum doc(mm)  <0.059in (General use: doc<0.039in)  <1.5mm (General use: ap<1.0mm)

JS4045

JS4045

JS4045



IASR/ASR

Extraordinary metal removal and feed rates

Dramatic reduction in cutting deflection and force

2-5 times better performance than conventional radius cutters

Reduced radial deflection even with long overhauls

Special Radius Cutting Edge 
for Highest-Efficiency Milling

FEATURES

MODULAR 
STYLE

FACE MILL 
STYLE
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IASR /ASR

IntroductIon
Hitachi Tool is pleased to present a cutter for the new millennium: the ASR. This addition to the Hitachi Die/Mold Tooling Line is 
able to achieve extraordinary feeds and metal removal rates in roughing applications on both new and old machines. 

The chart below demonstrates the performance difference between standard round insert style cutters and the new ASR. In most 
cases we are able to increase the feed (fz) up to five times without the need to increase the cutting speed (Vc) thus stabilizing or 
even increasing tool life. 

Features

1. Specialized Radius Cutting Edge for Highest-Efficiency Machining

Thanks to the combination of the shortened cutting edge 
and special angle, deflection and force during the cutting 
process are dramatically reduced compared to round insert 
style cutters. This stabilizes the load and makes high-feed 
machining possible.

fzR

D

doc
κ

θ

Cutting Edge
Angle

2. Extraordinary Feed Rates

The ASR’s low cut structure enables increases in feed per tooth of up to five times. When cutting steel, a feed per tooth of 0.6 to 
3.5mm (0.024" to 0.138") is achievable and already being successfully used. Feed per tooth in cast iron is 0.8 to 4.0mm (0.032" 
to 0.160"). The data below compares shape and weight of steel chips at different feeds per tooth.

fz= 0.4mm – 0.29 g fz= 0.8mm – 0.59 g fz= 1.5mm – 1.10 g  fz= 2.0mm – 1.47 g fz= 3.0mm – 2.21 g fz= 3.5mm – 2.58 g
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IASR /ASR

3. Programming Information

By programming R3 (theoretic) as the tool radius, the maximum difference between programming and the final shape is shown. 
These small remains will be left in some corners, and will be corrected later by semi-finishing or finishing operations. 

Remains x

Approximate Input Corner R : R3
(for all Inserts)

x = approx. 0.6 mm
         (0.0236")

x = approx. 0.5 mm
         (0.0197")

… TN-15 … TN-15

R3

R
15

R2

3.3

7.7

R
10

R2

2.9

5.6

5˚ 5˚

Approximate Input Corner R : R3
(for all Inserts)

Remains x

Approximate Input Corner R : R3
(for all Inserts)

x = approx. 0.6 mm
         (0.0236")

x = approx. 0.5 mm
         (0.0197")

… TN-15 … TN-15

R3
R

15

R2

3.3

7.7

R
10

R2

2.9

5.6

5˚ 5˚… TN-15

Remains x

Approximate Input Corner R : R3
(for all Inserts)

x = approx. 0.6 mm
         (0.0236")

x = approx. 0.5 mm
         (0.0197")

… TN-15 … TN-15

R3
R

15

R2

3.3

7.7

R
10

R2

2.9

5.6

5˚ 5˚… TN-10

4.  Direct Milling

Even though the ramp angle is limited due to the cutting edge design, both ramping and helical milling are possible. Please use 
the following recommendations:

Slant Milling

Ramp Angle

Helical Milling

Hole Ø

Tool Diameter
20mm or

0.75”
25mm or

1.00” 30mm
32mm or 

1.25”
40mm or 

1.50”
50mm or 

2.00” 60mm
63mm or 

2.50”
80mm or 

3.00”
100mm or 

4.00”

Ramp Angle 2° 2° 3° 2.5° 2° 1.5° 1° 1° 0.5° 0.5°

Helical Hole Diameter 27-38mm 37-48mm 38-58mm 42-62mm 58-78mm 78-98mm 98 - 

118mm

101-

124mm

136-

158mm

176-

198mm

Helical Hole Diameter 1.06-1.50” 1.46-1.89” 1.50-2.28” 1.65-2.44” 2.28-3.07” 3.07-3.89” 3.89-4.65” 3.98-4.88” 5.35-6.22” 6.93-7.80”
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IASR /ASR

Y

X

Z

Y

X

Z

1198 N
(122 kgf )

1980 N
(202 kgf )

55.4ϒ

100

200

3489 N
(356 kgf )

2617 N
(267 kgf )100

200

100

5. Reduced Radial Deflection Even With Long Overhangs

When horizontal (x,y axis) machining with the ASR, radial forces are kept to an equal level to slant or helical milling, where the 
main force is in the z axis. This allows the ASR to achieve higher feed rates with less deflection and vibration. This table shows the 
directional forces. 

Y

X

Z

Y

X

Z

1198 N
(122 kgf )

1980 N
(202 kgf )

55.4ϒ

100

200

3489 N
(356 kgf )

2617 N
(267 kgf )100

200

100

Radial force

ASR5080-5 (dia 3.15")
N  = 720 rpm
Vc  = 180 m/min (591 sfm) 
Vf  = 1500 mm/min (59.06 ipm) 
fz  = 0.42 mm/tooth (0.0165 in/tooth) 
doc x woc = 1.5 x 60 mm (0.059" x 2.362")
conventional milling, dry cutting

6. Two to Five Times Greater Efficiency Compared to Conventional Radius Cutters

The ASR is capable of achieving 4 to 5 times greater efficiency in deep milling with an overhang of 3D or more, and 2 to 3 times 
for shallow milling of 3D or less. This enables faster production resulting in quicker turnaround of components. The chart below 
compares metal removal rates and overhang lengths for ASR and conventional radius cutters. 

cm3/min (in3/min)

1000 (61)

800 (49)

600 (37)

400 (24)

200 (12)

0 150 200 250 300 350 400

Conventional Radius Type
(Ø63 mm)

High 
Efficiency

Overhang 
Length

Cutting impossible 
due to vibration

Overhang Length mm (inches)

M
et

al
 R

em
ov

al
 R

at
e

AISI P20 - HRC31
>40CrMnMo-7 (-1100 N/mm2)

N= 720 rpm
fz= 2.0mm/tooth
doc x woc= 1.5x65 mm

N= 900 rpm
fz= 2.8mm/tooth
doc x woc= 1x50 mm

N= 900 rpm
fz= 0.6mm/tooth
doc x woc= 4x35 mm

N= 900 rpm
fz= 1.5mm/tooth
doc x woc= 1.5x50 mm

N= 720 rpm
fz= 1.5mm/tooth
doc x woc= 1.5x65 mm

N= 480 rpm
fz= 1.7mm/tooth
doc x woc= 1.5x65 mm

N= 455 rpm
fz= 1.5mm/tooth
doc x woc= 1.5x50 mm

N= 455 rpm
fz= 1.5mm/tooth
doc x woc= 1.0x50 mm

N= 360 rpm
fz= 2.2mm/tooth
doc x woc= 1.0x65 mm

ASR 
ASR 5080-5
(Ø 80 mm)

ASR 
ASR 5063-4
(Ø 63 mm)

 (5.91") (7.87") (9.84") (11.81") (13.78") (15.75")
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D 0/-0.2

IASR /ASR

ØD

H

B

C

A

Ød2

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM0020-2 2 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW08/EPEW08

ASRM0025-2 2 25 35 12.5 M12 20.8 5.5 22 10 17 EDNW10/EDEW10

ASRM0032-3 3 32 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

ASRM0040-4 4 40 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

Part No. Clamp Screw Clamp Assembly Wrench

ASRM0020-2 242-141 104-T15
ASRM0025-2 412-141 CM3.5-141 104-T15

ASRM0032-3 412-141 CM3.5-141 104-T15
ASRM0040-4 412-141 CM3.5-141 104-T15

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 50

H

ød2

M

øD

C

A
B

E

ød1

Ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
10.5      19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
12.5        23 Ø25

ASC25-12.5-265-145 265 145 120

ASC32-17-210-110 32
M16

210 110 100
17         28

Ø32
Ø40ASC32-17-260-140 260 140 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

40

20

25

32

Modular Shanks on p. 163
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IASR /ASR

ØD

H

B

C

A

Ød2

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM0020-2 2 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW08/EPEW08

ASRM0025-2 2 25 35 12.5 M12 20.8 5.5 22 10 17 EDNW10/EDEW10

ASRM0032-3 3 32 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

ASRM0040-4 4 40 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

Part No. Clamp Screw Clamp Assembly Wrench

ASRM0020-2 242-141 104-T15
ASRM0025-2 412-141 CM3.5-141 104-T15

ASRM0032-3 412-141 CM3.5-141 104-T15
ASRM0040-4 412-141 CM3.5-141 104-T15

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 50

H

ød2

M

øD

C

A
B

E

ød1

Ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
10.5      19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
12.5        23 Ø25

ASC25-12.5-265-145 265 145 120

ASC32-17-210-110 32
M16

210 110 100
17         28

Ø32
Ø40ASC32-17-260-140 260 140 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

40

20

25

32

Inserts p. 113



109© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.© 2013 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 46 © 2009 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com46

D 0/-0.2

JET AIR HOLE ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

Iasrs - IncH
Part No. Flutes ØD L Ød lb ls Insert

IASRS0012R 2 0.750 5.118 0.750 1.969 3.150 EPNW08/EPEW08

IASRS0016R 2 1.000 5.512 1.000 2.362 3.150 EDNW10/EDEW10

IASRS4020R 2 1.250 5.906 1.250 2.756 3.150 EDNW13/EDEW13/EDMT13

IASRS4024R 3 1.500 5.906 1.500 1.969 3.937 EDNW13/EDEW13/EDMT13

asrs - MetrIc
Part No. Flutes ØD L Ød lb ls Insert

ASRS0020 2 20 130 20 50 80 EPNW08/EPEW08

ASRS0025 2 25 140 25 60 80 EDNW10/EDEW10

ASRS4032 2 32 150 32 70 80 EDNW13/EDEW13/EDMT13

ASRS4040 3 40 150 42 50 100 EDNW13/EDEW13/EDMT13

Inserts p. 50

Part No. Clamp Screw Clamp Assembly Wrench

IASRS0012R 242-141 104-T15

IASRS0016R 412-141 CM3.5-141 104-T15

IASRS4020R 555-141 CM5-147 105-T20

IASRS4024R 555-141 CM5-147 105-T20

ASRS0020 242-141 104-T15

ASRS0025 412-141 CM3.5-141 104-T15

ASRS4032 555-141 CM5-147 105-T20

ASRS4040 555-141 CM5-147 105-T20

lb ls
L

ØdØD

IASR /ASR
Shank Style
Regular Length
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D 0/-0.2

IASR /ASR

ØD

H

B

C

A

Ød2

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM0020-2 2 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW08/EPEW08

ASRM0025-2 2 25 35 12.5 M12 20.8 5.5 22 10 17 EDNW10/EDEW10

ASRM0032-3 3 32 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

ASRM0040-4 4 40 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

Part No. Clamp Screw Clamp Assembly Wrench

ASRM0020-2 242-141 104-T15
ASRM0025-2 412-141 CM3.5-141 104-T15

ASRM0032-3 412-141 CM3.5-141 104-T15
ASRM0040-4 412-141 CM3.5-141 104-T15

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 50

H

ød2

M

øD

C

A
B

E

ød1

Ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
10.5      19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
12.5        23 Ø25

ASC25-12.5-265-145 265 145 120

ASC32-17-210-110 32
M16

210 110 100
17         28

Ø32
Ø40ASC32-17-260-140 260 140 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1
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D 0/-0.2

IASRL - INCH
Part No. Flutes ØD L Ød lb ls Insert

IASRL0012R 2 0.75 7.087 0.75 3.937 3.150 EPNW08/EPEW08

IASRL0016R 2 1.00 7.874 1.00 4.724 3.150 EDNW10/EDEW10

IASRL4020R 2 1.25 7.874 1.25 4.724 3.150 EDNW13/EDEW13/EDMT13

IASRL4024R 3 1.50 9.843 1.50 1.969 7.874 EDNW13/EDEW13/EDMT13

Part No. Clamp Screw Clamp Assembly Wrench

IASRL0012R 242-141 104-T15

IASRL0016R 412-141 CM3.5-141 104-T15

IASRL4020R 555-141 CM5-147 105-T20

IASRL4024R 555-141 CM5-147 105-T20

ASRL0020 242-141 104-T15

ASRL0025 412-141 CM3.5-141 104-T15

ASRL4032 555-141 CM5-147 105-T20

ASRL4040 555-141 CM5-147 105-T20

IASR /ASR
Shank Style
Long Length

ASRL - METRIC
Part No. Flutes ØD L Ød lb ls Insert

ASRL0020 2 20 180 20 100 80 EPNW08/EPEW08

ASRL0025 2 25 200 25 120 80 EDNW10/EDEW10

ASRL4032 2 32 200 32 120 80 EDNW13/EDEW13/EDMT13

ASRL4040 3 40 250 42 50 200 EDNW13/EDEW13/EDMT13

Inserts p. 50

lb ls
L

ØdØD

JET AIR HOLE ROUGHING HRC 50

50
2 FLUTES 3 FLUTES
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D 0/-0.2

IASR /ASR

ØD

H

B

C

A

Ød2

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM0020-2 2 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW08/EPEW08

ASRM0025-2 2 25 35 12.5 M12 20.8 5.5 22 10 17 EDNW10/EDEW10

ASRM0032-3 3 32 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

ASRM0040-4 4 40 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

Part No. Clamp Screw Clamp Assembly Wrench

ASRM0020-2 242-141 104-T15
ASRM0025-2 412-141 CM3.5-141 104-T15

ASRM0032-3 412-141 CM3.5-141 104-T15
ASRM0040-4 412-141 CM3.5-141 104-T15

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 50

H

ød2

M

øD

C

A
B

E

ød1

Ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
10.5      19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
12.5        23 Ø25

ASC25-12.5-265-145 265 145 120

ASC32-17-210-110 32
M16

210 110 100
17         28

Ø32
Ø40ASC32-17-260-140 260 140 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1
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D 0/-0.2

lb ls
L

ØdØD

Iasre - IncH

Part No. Flutes ØD L Ød lb ls Insert

IASRE0012R 2 0.750 9.843 0.750 5.118 4.724 EPNW08/EPEW08

IASRE0016R 2 1.000 11.811 1.000 7.087 4.724 EDNW10/EDEW10

IASRE4020R 2 1.250 11.811 1.250 7.087 4.724 EDNW13/EDEW13/EDMT13

IASRE4024R 2 1.500 11.811 1.500 1.969 9.843 EDNW13/EDEW13/EDMT13

asre - MetrIc
Part No. Flutes ØD L Ød lb ls Insert

ASRE0020 2 20 250 20 130 120 EPNW08/EPEW08

ASRE0025 2 25 300 25 180 120 EDNW10/EDEW10

ASRE4032 2 32 300 32 180 120 EDNW13/EDEW13/EDMT13

ASRE4040 2 40 300 42 50 250 EDNW13/EDEW13/EDMT13

Inserts p. 50

Part No. Clamp Screw Clamp Assembly Wrench

IASRE0012R 242-141 104-T15

IASRE0016R 412-141 CM3.5-141 104-T15

IASRE4020R 555-141 CM5-147 105-T20

IASRE4024R 555-141 CM5-147 105-T20

ASRE0020 242-141 104-T15

ASRE0025 412-141 CM3.5-141 104-T15

ASRE4032 555-141 CM5-147 105-T20

ASRE4040 555-141 CM5-147 105-T20

JET AIR HOLE ROUGHING HRC 50

50
2 FLUTES

IASR /ASR
Shank Style
Extra Long Length
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D 0/-0.2

IASR /ASR

ØD

H

B

C

A

Ød2

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM0020-2 2 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW08/EPEW08

ASRM0025-2 2 25 35 12.5 M12 20.8 5.5 22 10 17 EDNW10/EDEW10

ASRM0032-3 3 32 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

ASRM0040-4 4 40 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

Part No. Clamp Screw Clamp Assembly Wrench

ASRM0020-2 242-141 104-T15
ASRM0025-2 412-141 CM3.5-141 104-T15

ASRM0032-3 412-141 CM3.5-141 104-T15
ASRM0040-4 412-141 CM3.5-141 104-T15

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 50

H

ød2

M

øD

C

A
B

E

ød1

Ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
10.5      19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
12.5        23 Ø25

ASC25-12.5-265-145 265 145 120

ASC32-17-210-110 32
M16

210 110 100
17         28

Ø32
Ø40ASC32-17-260-140 260 140 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
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D 0/-0.2

IASR /ASR

ROUGHING HRC 50

50
4 FLUTES 5 FLUTES 6 FLUTES6 FLUTES

Inserts p. 50

ØD

H

E

B
Ød
A

IASR-B - INCH
Part No. Flutes ØD H R Ød E A B Insert

IASR4032-4 4 2.0 1.969 0.591 0.75 0.748 0.32 0.197 EDNW13/EDEW13

IASR5040-4 4 2.5 1.969 0.591 0.75 1.024 0.32 0.197 EDNW15/EDEW15

IASR5048-5 5 3.0 1.969 0.591 1.00 1.378 0.38 0.236 EDNW15/EDEW15

IASR5064-6 6 4.0 1.969 0.591 1.50 1.378 0.63 0.394 EDNW15/EDEW15

ASR-B - METRIC
Part No. Flutes ØD H R Ød E A B Insert

ASR4050M-4 4 50 50 15 22 20.0 10.4 6.3 EDNW13/EDEW13

ASR5063M-4 4 63 50 15 22 20.0 10.4 6.3 EDNW15/EDEW15

ASR5080M-5 5 80 70 15 27 22.0 12.4 7.0 EDNW15/EDEW15

ASR5100M-6 6 100 70 15 32 25.5 14.4 8.0 EDNW15/EDEW15

Part No. Clamp Screw Clamp Assembly Wrench

IASR4032-4 555-141 CM5-147 105-T20
IASR5040-4 555-141 CM5-147 105-T20

IASR5048-5 555-141 CM5-147 105-T20
IASR5064-6 555-141 CM5-147 105-T20

ASR4050M-4 555-141 CM5-147 105-T20
ASR5063M-4 555-141 CM5-147 105-T20
ASR5080M-5 555-141 CM5-147 105-T20
ASR5100M-6 555-141 CM5-147 105-T20

Face Mill Style
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D 0/-0.2

IASR /ASR

ØD

H

B

C

A

Ød2

Modular Style

ASRM - METRIC
Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASRM0020-2 2 20 30 10.5 M10 17.8 5.5 19 10 15 EPNW08/EPEW08

ASRM0025-2 2 25 35 12.5 M12 20.8 5.5 22 10 17 EDNW10/EDEW10

ASRM0032-3 3 32 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

ASRM0040-4 4 40 40 17.0 M16 28.8 6.0 23 12 22 EDNW10/EDEW10

Part No. Clamp Screw Clamp Assembly Wrench

ASRM0020-2 242-141 104-T15
ASRM0025-2 412-141 CM3.5-141 104-T15

ASRM0032-3 412-141 CM3.5-141 104-T15
ASRM0040-4 412-141 CM3.5-141 104-T15

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 50

H

ød2

M

øD

C

A
B

E

ød1

Ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
10.5      19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
12.5        23 Ø25

ASC25-12.5-265-145 265 145 120

ASC32-17-210-110 32
M16

210 110 100
17         28

Ø32
Ø40ASC32-17-260-140 260 140 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

40

20

25

32

Inserts p. 113



113© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.© 2013 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 50© 2013 Hitachi Tool Engineering USA | ph 800 333 1514 | www.hitachitoolusa.com 19

TW

I
R

(R 1)

Part No. JX
10

45

C
Y

25
0

R R1 (mm) I (mm) T (mm) W (mm)

EPNW0803TN-10 • • 3 10.0 8.1 3.2 7.94 

EDNW10T3TN-10 • • 3 10.0 10.0 4.0 10.00 

EDNW13T4TN-10 • • 3 10.0 13.5 5.6 12.70 

EDNW13T4TN-15 • • 3 15.0 13.5 5.6 12.70 

EDNW15T4TN-10 • • 3 10.0 15.0 5.6 14.00 

EDNW15T4TN-15 • • 3 15.0 15.0 5.6 14.00 

All Inserts have two effective cutting edges

 

COATING MATERIALS FOR INSERTS

Material Name Coating Name
Coating Type Application Features

JX1045 JX Coating
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

CY250
P30-M30-K30

CY Coating (TiAIN)
PVD

General purpose for steel Uses TiAlN coating, has wide cutting range

IASR /ASR Inserts

P30-M30-K30

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JS4045 
P30-K30

JS Coating 
PVD

General purpose for steel
Uses rough grain substrate and JS coating. Suitble for general steel 
cutting

CY250 
P30-M30-K30

PCA Coating 
PVD

General purpose for steel Uses TiAlN Coating; has wide cutting region range

JS
40

45
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IASR /ASR
Cutting Conditions
Modular +
Shank Styles
Inch

JX1045

JX1045

JX1045

JX1045

CY250

CY250

CY250

CY250

Ø 3/4" or 20mm 1" or 25mm

No. of Flutes 2 2

3D

3D-5D 5D-7D 7D

3D

3D-5D 5D-7D 7DGeneral Highspeed General Highspeed

Carbon Steel
Alloy Steel
30HRC

N(rpm) 2380 2860 2070 2070 1430 1910 2290 1650 1650 1140

Vc(sfm) 492 591 427 427 295 492 591 427 427 295

Vf(in/min) 150 225 130 98 45 120 180 104 78 36

fz(in/t) 0.031 0.039 0.031 0.024 0.016 0.031 0.039 0.031 0.024 0.016

doc(in) 0.031 0.024 0.024 0.020 0.012 0.031 0.024 0.024 0.020 0.016

woc(in) 0.591 0.591 0.591 0.591 0.591 0.787 0.787 0.787 0.787 0.787

Tool Steel
Alloy Steel
30-40HRC

N(rpm) 2070 2860 2070 2070 1430 1650 2290 1650 1650 1140

Vc(sfm) 427 591 427 427 295 427 591 427 427 295

Vf(in/min) 130 225 130 98 45 104 180 104 78 36

fz(in/t) 0.031 0.039 0.031 0.024 0.016 0.031 0.039 0.031 0.024 0.016

doc(in) 0.024 0.016 0.020 0.016 0.012 0.024 0.016 0.020 0.016 0.012

woc(in) 0.591 0.591 0.591 0.591 0.591 0.787 0.787 0.787 0.787 0.787

Tool Steel
Pre-hardened
40-50HRC

N(rpm) 1430 2070 1430 1430 1430 1140 1650 1140 1140 1140

Vc(sfm) 295 427 295 295 295 295 427 295 295 295

Vf(in/min) 67 130 67 67 45 54 104 54 54 36

fz(in/t) 0.024 0.031 0.024 0.024 0.016 0.024 0.031 0.024 0.024 0.016

doc(in) 0.020 0.014 0.016 0.012 0.008 0.020 0.014 0.016 0.012 0.008

woc(in) 0.591 0.591 0.591 0.591 0.591 0.787 0.787 0.787 0.787 0.787

Cast Iron N(rpm) 2380 2860 2070 2070 1430 1910 2290 1650 1650 1140

Vc(sfm) 492 591 427 427 295 492 591 427 427 295

Vf(in/min) 150 225 130 98 45 120 180 104 78 36

fz(in/t) 0.031 0.039 0.031 0.024 0.016 0.031 0.039 0.031 0.024 0.016

doc(in) 0.039 0.031 0.031 0.024 0.020 0.039 0.031 0.031 0.024 0.020

woc(in) 0.591 0.591 0.591 0.591 0.591 0.787 0.787 0.787 0.787 0.787

JS4045

JS4045

JS4045

JS4045
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IASR /ASR
Cutting Conditions
Modular +
Shank Styles
Inch

JX1045

JX1045

JX1045

JX1045

CY250

CY250

CY250

CY250

Ø 1.25" or 32mm 1.50" or 40mm
No. of Flutes 2 3

3D
3D-5D 5D-7D 7D

3D
3D-5D 5D-7D 7DGeneral Highspeed General Highspeed

Carbon Steel
Alloy Steel
30HRC

N(rpm) 1490 1790 1290 1290 890 1190 1430 1030 1030 710

Vc(sfm) 492 591 427 427 295 492 591 427 427 295

Vf(in/min) 176 282 122 81 28 211 338 146 97 33

fz(in/t) 0.059 0.079 0.047 0.031 0.016 0.059 0.079 0.047 0.031 0.016

doc(in) 0.047 0.031 0.039 0.024 0.016 0.047 0.031 0.039 0.024 0.016

woc(in) 0.866 0.866 0.866 0.866 0.866 1.102 1.102 1.102 1.102 1.102

Tool Steel
Alloy Steel
30-40HRC

N(rpm) 1290 1790 1290 1290 890 1030 1430 1030 1030 710

Vc(sfm) 427 591 427 427 295 427 591 427 427 295

Vf(in/min) 122 211 102 61 28 146 253 122 73 33

fz(in/t) 0.047 0.059 0.039 0.024 0.016 0.047 0.059 0.039 0.024 0.016

doc(in) 0.039 0.024 0.031 0.024 0.016 0.039 0.024 0.031 0.024 0.016

woc(in) 0.866 0.866 0.866 0.866 0.866 1.102 1.102 1.102 1.102 1.102

Tool Steel
Pre-hardened
40-50HRC

N(rpm) 890 1290 890 890 890 710 1030 710 710 710

Vc(sfm) 295 427 295 295 295 295 427 295 295 295

Vf(in/min) 56 102 42 42 28 67 122 50 50 33

fz(in/t) 0.031 0.039 0.024 0.024 0.016 0.031 0.039 0.024 0.024 0.016

doc(in) 0.031 0.024 0.024 0.020 0.012 0.031 0.024 0.024 0.020 0.012

woc(in) 0.866 0.866 0.866 0.866 0.866 1.102 1.102 1.102 1.102 1.102

Cast Iron N(rpm) 1490 1790 1290 1290 890 1190 1430 1030 1030 710

Vc(sfm) 492 591 427 427 295 492 591 427 427 295

Vf(in/min) 176 282 122 81 28 211 338 146 97 33

fz(in/t) 0.059 0.079 0.047 0.031 0.016 0.059 0.079 0.047 0.031 0.016

doc(in) 0.059 0.047 0.039 0.024 0.016 0.059 0.047 0.039 0.024 0.016

woc(in) 0.866 0.866 0.866 0.866 0.866 1.102 1.102 1.102 1.102 1.102

JS4045

JS4045

JS4045

JS4045
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IASR /ASR
Cutting Conditions
Face Mill Style
Inch

JX1045

JX1045

JX1045

JX1045

CY250

CY250

CY250

CY250

Ø 2" or 50mm 2.5" or 63mm

No. of Flutes 4 4

3D

3D-5D 5D-7D 7D

3D

3D-5D 5D-7D 7DGeneral Highspeed General Highspeed

Carbon 
Steel
Alloy Steel
30HRC

N(rpm) 950 1140 820 820 570 750 900 650 650 450

Vc(sfm) 492 591 427 427 295 492 591 427 427 295

Vf(in/min) 224 359 155 103 36 177 283 123 82 28

fz(in/t) 0.059 0.079 0.047 0.031 0.016 0.059 0.079 0.047 0.031 0.016

doc(in) 0.059 0.047 0.039 0.024 0.016 0.059 0.047 0.039 0.024 0.016

woc(in) 1.378 1.378 1.378 1.378 1.378 1.772 1.772 1.772 1.772 1.772

Tool Steel
Alloy Steel
30-40HRC

N(rpm) 820 1140 820 820 570 650 900 650 650 450

Vc(sfm) 427 591 427 427 295 427 591 427 427 295

Vf(in/min) 129 215 129 77 36 102 170 102 61 28

fz(in/t) 0.039 0.047 0.039 0.024 0.016 0.039 0.047 0.039 0.024 0.016

doc(in) 0.059 0.047 0.031 0.024 0.016 0.059 0.047 0.031 0.024 0.016

woc(in) 1.378 1.378 1.378 1.378 1.378 1.772 1.772 1.772 1.772 1.772

Tool Steel
Pre-
hardened
40-50HRC

N(rpm) 570 820 570 570 570 450 650 450 450 450

Vc(sfm) 295 427 295 295 295 295 427 295 295 295

Vf(in/min) 72 129 54 54 36 57 102 43 43 28

fz(in/t) 0.031 0.039 0.024 0.024 0.016 0.031 0.039 0.024 0.024 0.016

doc(in) 0.031 0.024 0.024 0.020 0.012 0.031 0.024 0.024 0.020 0.012

woc(in) 1.378 1.378 1.378 1.378 1.378 1.772 1.772 1.772 1.772 1.772

Cast Iron N(rpm) 950 1140 820 820 570 750 900 650 650 450

Vc(sfm) 492 591 427 427 295 492 591 427 427 295

Vf(in/min) 224 359 155 103 36 177 283 123 82 28

fz(in/t) 0.059 0.079 0.047 0.031 0.016 0.059 0.079 0.047 0.031 0.016

doc(in) 0.079 0.079 0.039 0.024 0.016 0.079 0.079 0.039 0.024 0.016

woc(in) 1.378 1.378 1.378 1.378 1.378 1.772 1.772 1.772 1.772 1.772

JS4045

JS4045

JS4045

JS4045



117© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.© 2013 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 54© 2013 Hitachi Tool Engineering USA | ph 800 333 1514 | www.hitachitoolusa.com 23

IASR /ASR
Cutting Conditions
Face Mill Style
Inch

JX1045

JX1045

JX1045

JX1045

CY250

CY250

CY250

CY250

Ø 3" or 80mm 4" or 100mm

No. of Flutes 5 6

3D

3D-5D

3D

3D-5DGeneral Highspeed General Highspeed

Carbon Steel
Alloy Steel
30HRC

N(rpm) 590 710 510 470 570 410

Vc(sfm) 492 591 427 492 591 427

Vf(in/min) 174 280 120 167 269 116

fz(in/t) 0.059 0.079 0.047 0.059 0.079 0.047

doc(in) 0.059 0.047 0.039 0.059 0.047 0.039

woc(in) 2.205 2.205 2.205 2.756 2.756 2.756

Tool Steel
Alloy Steel
30-40HRC

N(rpm) 510 710 510 410 570 410

Vc(sfm) 427 591 427 427 591 427

Vf(in/min) 100 168 100 97 161 97

fz(in/t) 0.039 0.047 0.039 0.039 0.047 0.039

doc(in) 0.059 0.047 0.031 0.059 0.047 0.031

woc(in) 2.205 2.205 2.205 2.756 2.756 2.756

Tool Steel
Pre-hardened
40-50HRC

N(rpm) 350 510 350 280 410 280

Vc(sfm) 295 427 295 295 427 295

Vf(in/min) 55 100 41 53 97 39

fz(in/t) 0.031 0.039 0.024 0.031 0.039 0.024

doc(in) 0.031 0.024 0.024 0.031 0.024 0.024

woc(in) 2.205 2.205 2.205 2.756 2.756 2.756

Cast Iron N(rpm) 590 710 510 470 570 410

Vc(sfm) 492 591 427 492 591 427

Vf(in/min) 174 280 120 167 269 116

fz(in/t) 0.059 0.079 0.047 0.059 0.079 0.047

doc(in) 0.079 0.079 0.039 0.079 0.079 0.039

woc(in) 2.205 2.205 2.205 2.756 2.756 2.756

JS4045

JS4045

JS4045

JS4045
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IASR /ASR
Cutting Conditions
Modular +
Shank Styles
Metric

JX1045

JX1045

JX1045

JX1045

CY250

CY250

CY250

CY250

Ø 3/4" or 20mm 1" or 25mm

No. of Flutes 2 2

3D

3D-5D 5D-7D 7D

3D

3D-5D 5D-7D 7DGeneral Highspeed General Highspeed

Carbon 
Steel
Alloy Steel
30HRC

N(rpm) 2380 2860 2070 2070 1430 1910 2290 1650 1650 1140

Vc(m/min) 150 180 130 130 90 150 180 130 130 90

Vf(mm/min) 3800 5720 3310 2480 1140 3050 4580 2640 1980 910

fz(mm/t) 0.80 1.00 0.80 0.60 0.40 0.80 1.00 0.80 0.60 0.40

doc(mm) 0.8 0.6 0.6 0.5 0.3 0.8 0.6 0.6 0.5 0.4

woc(mm) 15 15 15 15 15 20 20 20 20 20

Tool Steel
Alloy Steel
30-40HRC

N(rpm) 2070 2860 2070 2070 1430 1650 2290 1650 1650 1140

Vc(m/min) 130 180 130 130 90 130 180 130 130 90

Vf(mm/min) 3310 5720 3310 2480 1140 2640 4580 2640 1980 910

fz(mm/t) 0.80 1.00 0.80 0.60 0.40 0.80 1.00 0.80 0.60 0.40

doc(mm) 0.6 0.4 0.5 0.4 0.3 0.6 0.4 0.5 0.4 0.3

woc(mm) 15 15 15 15 15 20 20 20 20 20

Tool Steel
Pre-
hardened
40-50HRC

N(rpm) 1430 2070 1430 1430 1430 1140 1650 1140 1140 1140

Vc(m/min) 90 130 90 90 90 90 130 90 90 90

Vf(mm/min) 1710 3310 1710 1710 1140 1360 2640 1360 1360 910

fz(mm/t) 0.60 0.80 0.60 0.60 0.40 0.60 0.80 0.60 0.60 0.40

doc(mm) 0.5 0.35 0.4 0.3 0.2 0.5 0.35 0.4 0.3 0.2

woc(mm) 15 15 15 15 15 20 20 20 20 20

Cast Iron N(rpm) 2380 2860 2070 2070 1430 1910 2290 1650 1650 1140

Vc(m/min) 150 180 130 130 90 150 180 130 130 90

Vf(mm/min) 3800 5720 3310 2480 1140 3050 4580 2640 1980 910

fz(mm/t) 0.80 1.00 0.80 0.60 0.40 0.80 1.00 0.80 0.60 0.40

doc(mm) 1 0.8 0.8 0.6 0.5 1 0.8 0.8 0.6 0.5

woc(mm) 15 15 15 15 15 20 20 20 20 20

JS4045

JS4045

JS4045

JS4045
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IASR /ASR
Cutting Conditions
Modular +
Shank Styles
Metric

JX1045

JX1045

JX1045

JX1045

CY250

CY250

CY250

CY250

Ø 1.25" or 32mm 1.50" or 40mm
No. of Flutes 2 3

3D
3D-5D 5D-7D 7D

3D
3D-5D 5D-7D 7DGeneral Highspeed General Highspeed

Carbon 
Steel
Alloy Steel
30HRC

N(rpm) 1490 1790 1290 1290 890 1190 1430 1030 1030 710

Vc(m/min) 150 180 130 130 90 150 180 130 130 90

Vf(mm/min) 4470 7160 3090 2060 710 5350 8580 3700 2470 850

fz(mm/t) 1.50 2.00 1.20 0.80 0.40 1.50 2.00 1.20 0.80 0.40

doc(mm) 1.2 0.8 1 0.6 0.4 1.2 0.8 1 0.6 0.4

woc(mm) 22 22 22 22 22 28 28 28 28 28

Tool Steel
Alloy Steel
30-40HRC

N(rpm) 1290 1790 1290 1290 890 1030 1430 1030 1030 710

Vc(m/min) 130 180 130 130 90 130 180 130 130 90

Vf(mm/min) 3090 5370 2580 1540 710 3700 6430 3090 1850 850

fz(mm/t) 1.20 1.50 1.00 0.60 0.40 1.20 1.50 1.00 0.60 0.40

doc(mm) 1 0.6 0.8 0.6 0.4 1 0.6 0.8 0.6 0.4

woc(mm) 22 22 22 22 22 28 28 28 28 28

Tool Steel
Pre-
hardened
40-50HRC

N(rpm) 890 1290 890 890 890 710 1030 710 710 710

Vc(m/min) 90 130 90 90 90 90 130 90 90 90

Vf(mm/min) 1420 2580 1060 1060 710 1700 3090 1270 1270 850

fz(mm/t) 0.80 1.00 0.60 0.60 0.40 0.80 1.00 0.60 0.60 0.40

doc(mm) 0.8 0.6 0.6 0.5 0.3 0.8 0.6 0.6 0.5 0.3

woc(mm) 22 22 22 22 22 28 28 28 28 28

Cast Iron N(rpm) 1490 1790 1290 1290 890 1190 1430 1030 1030 710

Vc(m/min) 150 180 130 130 90 150 180 130 130 90

Vf(mm/min) 4470 7160 3090 2060 710 5350 8580 3700 2470 850

fz(mm/t) 1.50 2.00 1.20 0.80 0.40 1.50 2.00 1.20 0.80 0.40

doc(mm) 1.5 1.2 1 0.6 0.4 1.5 1.2 1 0.6 0.4

woc(mm) 22 22 22 22 22 28 28 28 28 28

JS4045

JS4045

JS4045

JS4045
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IASR /ASR
Cutting Conditions
Face Mill Style
Metric

JX1045

JX1045

JX1045

JX1045

CY250

CY250

CY250

CY250

Ø 2" or 50mm 2.5" or 63mm

No. of Flutes 4 4

3D

3D-5D 5D-7D 7D

3D

3D-5D 5D-7D 7DGeneral Highspeed General Highspeed

Carbon 
Steel
Alloy Steel
30HRC

N(rpm) 950 1140 820 820 570 750 900 650 650 450

Vc(m/min) 150 180 130 130 90 150 180 130 130 90

Vf(mm/min) 5700 9120 3930 2620 910 4500 7200 3120 2080 720

fz(mm/t) 1.50 2.00 1.20 0.80 0.40 1.50 2.00 1.20 0.80 0.40

doc(mm) 1.5 1.2 1 0.6 0.4 1.5 1.2 1 0.6 0.4

woc(mm) 35 35 35 35 35 45 45 45 45 45

Tool Steel
Alloy Steel
30-40HRC

N(rpm) 820 1140 820 820 570 650 900 650 650 450

Vc(m/min) 130 180 130 130 90 130 180 130 130 90

Vf(mm/min) 3280 5470 3280 1960 910 2600 4320 2600 1560 720

fz(mm/t) 1.00 1.20 1.00 0.60 0.40 1.00 1.20 1.00 0.60 0.40

doc(mm) 1.5 1.2 0.8 0.6 0.4 1.5 1.2 0.8 0.6 0.4

woc(mm) 35 35 35 35 35 45 45 45 45 45

Tool Steel
Pre-
hardened
40-50HRC

N(rpm) 570 820 570 570 570 450 650 450 450 450

Vc(m/min) 90 130 90 90 90 90 130 90 90 90

Vf(mm/min) 1820 3280 1360 1360 910 1440 2600 1080 1080 720

fz(mm/t) 0.80 1.00 0.60 0.60 0.40 0.80 1.00 0.60 0.60 0.40

doc(mm) 0.8 0.6 0.6 0.5 0.3 0.8 0.6 0.6 0.5 0.3

woc(mm) 35 35 35 35 35 45 45 45 45 45

Cast Iron N(rpm) 950 1140 820 820 570 750 900 650 650 450

Vc(m/min) 150 180 130 130 90 150 180 130 130 90

Vf(mm/min) 5700 9120 3930 2620 910 4500 7200 3120 2080 720

fz(mm/t) 1.50 2.00 1.20 0.80 0.40 1.50 2.00 1.20 0.80 0.40

doc(mm) 2 2 1 0.6 0.4 2 2 1 0.6 0.4

woc(mm) 35 35 35 35 35 45 45 45 45 45

JS4045

JS4045

JS4045

JS4045
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IASR /ASR
Cutting Conditions
Face Mill Style
Metric

JX1045

JX1045

JX1045

JX1045

CY250

CY250

CY250

CY250

Ø 3" or 80mm 4" or 100mm
No. of Flutes 5 6

3D

3D-5D

3D

3D-5DGeneral Highspeed General Highspeed

Carbon 
Steel
Alloy Steel
30HRC

N(rpm) 590 710 510 470 570 410

Vc(m/min) 150 180 130 150 180 130

Vf(mm/min) 4420 7100 3060 4230 6840 2950

fz(mm/t) 1.50 2.00 1.20 1.50 2.00 1.20

doc(mm) 1.5 1.2 1 1.5 1.2 1

woc(mm) 56 56 56 70 70 70

Tool Steel
Alloy Steel
30-40HRC

N(rpm) 510 710 510 410 570 410

Vc(m/min) 130 180 130 130 180 130

Vf(mm/min) 2550 4260 2550 2460 4100 2460

fz(mm/t) 1.00 1.20 1.00 1.00 1.20 1.00

doc(mm) 1.5 1.2 0.8 1.5 1.2 0.8

woc(mm) 56 56 56 70 70 70

Tool Steel
Pre-
hardened
40-50HRC

N(rpm) 350 510 350 280 410 280

Vc(m/min) 90 130 90 90 130 90

Vf(mm/min) 1400 2550 1050 1340 2460 1000

fz(mm/t) 0.80 1.00 0.60 0.80 1.00 0.60

doc(mm) 0.8 0.6 0.6 0.8 0.6 0.6

woc(mm) 56 56 56 70 70 70

Cast Iron N(rpm) 590 710 510 470 570 410

Vc(m/min) 150 180 130 150 180 130

Vf(mm/min) 4420 7100 3060 4230 6840 2950

fz(mm/t) 1.50 2.00 1.20 1.50 2.00 1.20

doc(mm) 2 2 1 2 2 1

woc(mm) 56 56 56 70 70 70
JS4045

JS4045

JS4045

JS4045



IASM/ASM

Small diameter sizes from 3/8” to 3/4” (10mm to 20mm) can be 
used instead of solid end mills

JDMT inserts are ideal for shoulder cutting

EDMT-type inserts are ideal for low-depth, high feed rate machining

All body styles can utilize both styles of inserts

Small Diameter, Ultra High-Efficiency 
Indexable End Mills

FEATURES

SHANK 
STYLE

MODULAR 
STYLE
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IASM/ASM

Work S50C

Tools ASMM0710R-2( 10-2NT)

+ASC10-6.5-114-49

Cutting Conditions Vc=160m/min

Vf=6115mm/min

ap ae=0.25 5mm

Tool overhang 80mm

Utilizes R2.0 cutting edge shape.
Does not leave excess at edges
Low cutting resistance

•
•

Features

1. EDMT-Type Insert for Machining Efficiency

2. JDMT-Type Insert for High-Grade Machined Surfaces

Work S50C

Tools ASM0712S12R-2( 12-3NT)

Cutting Conditions Vc=200m/min

Vf=800mm/min

ap ae=5 0.5mm 2

Tool overhang 25mm

Utilizes Fine Wall (FW) shape

Low unevenness of machined surfaces
Low burning

•
•

3. Direct Milling

4. Wall Surface Grade

Ramp angle 

Helical hole diameter

Helical milling

The ramp angle  should be set within the ranges listed above. Use at ramp angles of 1

 

or less is recommended.

Since the cutting flute do not extend to the center, there are limitations on the ramp angle and hole diameter, but as shown 

below, processing by direct milling without a pilot hole is possible for ramping and helical milling.

Note

Ramping

a
p

=
5

m
m

a
p

=
5

m
m

Length:Width ratio=1 5

FW Shape Conventional 
tools

Measurement 
results

By using the Fine Wall (FW) shape, a smooth machined wall surface can be achieved by a multi step cutting.

EDMT JDMT

Dia 10mm 12mm 16mm 20mm 10mm 12mm 16mm 20mm

0.375in 0.5in 0.625in 0.75in 0.375in 0.5in 0.625in 0.75in

Max. Ramp Angle 6.6° 4.1° 2.2° 1.4° 7.3° 5.0° 2.9° 2.0°

Helical Hole Dia 13-19mm 17-23mm 25-31mm 33-39mm 13-19mm 17-23mm 25-31mm 33-39mm

0.493 - 

0.729in

0.697-

0.905in

0.979-

1.215in

1.262-

1.498in

0.493-

0.729in

0.697-

0.905in

0.979-

1.215in

1.262-

1.498in
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D 0/-0.2

lb
L

ØdØD

JET AIR HOLE ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IASM-Inch
Part No. Flutes ØD L Ød lb Insert

IASM0706S06R-2 2 0.375 3.000 0.375 0.750 JDMT0702xxR, EDMT070220R(-T)

IASM0708S08R-3 3 0.500 3.000 0.500 0.750 JDMT0702xxR, EDMT070220R(-T)

IASM0710S10R-4 4 0.625 3.500 0.625 1.000 JDMT0702xxR, EDMT070220R(-T)

IASM0712S12R-5 5 0.750 4.000 0.750 1.000 JDMT0702xxR, EDMT070220R(-T)

IASML0710S10R-4 4 0.625 4.500 0.625 2.000 JDMT0702xxR, EDMT070220R(-T)

IASML0712S12R-5 5 0.750 5.500 0.750 2.500 JDMT0702xxR, EDMT070220R(-T)

ASM-Metric
Part No. Flutes ØD L Ød lb Insert

ASM0710S10R-2 2 10 80 10 20 JDMT0702xxR, EDMT070220R(-T)

ASM0712S12R-3 3 12 80 12 20 JDMT0702xxR, EDMT070220R(-T)

ASM0716S16R-4 4 16 90 16 25 JDMT0702xxR, EDMT070220R(-T)

ASM0720S20R-5 5 20 105 20 25 JDMT0702xxR, EDMT070220R(-T)

ASML0716S16R-4 4 16 115 16 50 JDMT0702xxR, EDMT070220R(-T)

ASML0720S20R-5 5 20 140 20 60 JDMT0702xxR, EDMT070220R(-T)

Inserts p. 63

IASM/ASM Shank Style
Regular Length

Part No. Clamp Screw Wrench

ALL SIZES 240-140 104-T6

5 FLUTES4 FLUTES
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D 0/-0.2

lb
L

ØdØD

JET AIR HOLE ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IASM-Inch
Part No. Flutes ØD L Ød lb Insert

IASM0706S06R-2 2 0.375 3.000 0.375 0.750 JDMT0702xxR, EDMT070220R(-T)

IASM0708S08R-3 3 0.500 3.000 0.500 0.750 JDMT0702xxR, EDMT070220R(-T)

IASM0710S10R-4 4 0.625 3.500 0.625 1.000 JDMT0702xxR, EDMT070220R(-T)

IASM0712S12R-5 5 0.750 4.000 0.750 1.000 JDMT0702xxR, EDMT070220R(-T)

IASML0710S10R-4 4 0.625 4.500 0.625 2.000 JDMT0702xxR, EDMT070220R(-T)

IASML0712S12R-5 5 0.750 5.500 0.750 2.500 JDMT0702xxR, EDMT070220R(-T)

ASM-Metric
Part No. Flutes ØD L Ød lb Insert

ASM0710S10R-2 2 10 80 10 20 JDMT0702xxR, EDMT070220R(-T)

ASM0712S12R-3 3 12 80 12 20 JDMT0702xxR, EDMT070220R(-T)

ASM0716S16R-4 4 16 90 16 25 JDMT0702xxR, EDMT070220R(-T)

ASM0720S20R-5 5 20 105 20 25 JDMT0702xxR, EDMT070220R(-T)

ASML0716S16R-4 4 16 115 16 50 JDMT0702xxR, EDMT070220R(-T)

ASML0720S20R-5 5 20 140 20 60 JDMT0702xxR, EDMT070220R(-T)

Inserts p. 63

IASM/ASM Shank Style
Regular Length

Part No. Clamp Screw Wrench

ALL SIZES 240-140 104-T6

5 FLUTES4 FLUTES

Inserts p. 126
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D 0/-0.2

IASM/ASM

Modular Style

ASRM - METRIC

Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASMM0710R-2 2 10 20 6.5 M6 9.4 5.5 14.5 5 7 JDMT0702xxR, EDMT070220R(-T)

ASMM0712R-3 3 12 20 6.5 M6 9.8 5.5 14.5 5 7 JDMT0702xxR, EDMT070220R(-T)
ASMM0716R-4 4 16 25 8.5 M8 12.8 5.5 17 8 10 JDMT0702xxR, EDMT070220R(-T)
ASMM0720R-5 5 20 30 10.5 M10 17.8 5.5 19 10 15 JDMT0702xxR, EDMT070220R(-T)

Part No. Clamp Screw Wrench

ALL SIZES 240-140 104-T6

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 63

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC10-6.5-74-24
10 M6

74 24 50
6.5        9.3 - A Ø10

ASC10-6.5-84-34 84 34 50

ASC12-6.5-74-24
12 M6

74 24 50
6.5        11 11.5 B Ø12

ASC12-6.5-94-44 94 44 50

ASC16-8.5-95-30

16 M8

95 30 65

8.5       14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65

ASC16-8.5-140-75 140 75 65

ASC20-10.5-170-90Z
20 M10

170 90 80
10.5      19.5 - C Ø20

ASC20-10.5-220-120Z 220 120 100
 

EØd2

M
H

C

ØD

A
B

Ød1ØD1 E
5 FLUTES 6 FLUTES6 FLUTES

ØD

H

B

C

A

Ød2

Ød1

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

10

12

16

20
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D 0/-0.2

IASM/ASM

Modular Style

ASRM - METRIC

Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASMM0710R-2 2 10 20 6.5 M6 9.4 5.5 14.5 5 7 JDMT0702xxR, EDMT070220R(-T)

ASMM0712R-3 3 12 20 6.5 M6 9.8 5.5 14.5 5 7 JDMT0702xxR, EDMT070220R(-T)
ASMM0716R-4 4 16 25 8.5 M8 12.8 5.5 17 8 10 JDMT0702xxR, EDMT070220R(-T)
ASMM0720R-5 5 20 30 10.5 M10 17.8 5.5 19 10 15 JDMT0702xxR, EDMT070220R(-T)

Part No. Clamp Screw Wrench

ALL SIZES 240-140 104-T6

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 63

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC10-6.5-74-24
10 M6

74 24 50
6.5        9.3 - A Ø10

ASC10-6.5-84-34 84 34 50

ASC12-6.5-74-24
12 M6

74 24 50
6.5        11 11.5 B Ø12

ASC12-6.5-94-44 94 44 50

ASC16-8.5-95-30

16 M8

95 30 65

8.5       14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65

ASC16-8.5-140-75 140 75 65

ASC20-10.5-170-90Z
20 M10

170 90 80
10.5      19.5 - C Ø20

ASC20-10.5-220-120Z 220 120 100
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lb
L

ØdØD

JET AIR HOLE ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IASM-Inch
Part No. Flutes ØD L Ød lb Insert

IASM0706S06R-2 2 0.375 3.000 0.375 0.750 JDMT0702xxR, EDMT070220R(-T)

IASM0708S08R-3 3 0.500 3.000 0.500 0.750 JDMT0702xxR, EDMT070220R(-T)

IASM0710S10R-4 4 0.625 3.500 0.625 1.000 JDMT0702xxR, EDMT070220R(-T)

IASM0712S12R-5 5 0.750 4.000 0.750 1.000 JDMT0702xxR, EDMT070220R(-T)

IASML0710S10R-4 4 0.625 4.500 0.625 2.000 JDMT0702xxR, EDMT070220R(-T)

IASML0712S12R-5 5 0.750 5.500 0.750 2.500 JDMT0702xxR, EDMT070220R(-T)

ASM-Metric
Part No. Flutes ØD L Ød lb Insert

ASM0710S10R-2 2 10 80 10 20 JDMT0702xxR, EDMT070220R(-T)

ASM0712S12R-3 3 12 80 12 20 JDMT0702xxR, EDMT070220R(-T)

ASM0716S16R-4 4 16 90 16 25 JDMT0702xxR, EDMT070220R(-T)

ASM0720S20R-5 5 20 105 20 25 JDMT0702xxR, EDMT070220R(-T)

ASML0716S16R-4 4 16 115 16 50 JDMT0702xxR, EDMT070220R(-T)

ASML0720S20R-5 5 20 140 20 60 JDMT0702xxR, EDMT070220R(-T)

Inserts p. 63

IASM/ASM Shank Style
Regular Length

Part No. Clamp Screw Wrench

ALL SIZES 240-140 104-T6

5 FLUTES4 FLUTES

Inserts p. 126

Modular Shanks on p. 163
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IASM/ASM

Modular Style

ASRM - METRIC

Part No. Flutes ØD H Ød1 M Ød2 A B C E Insert

ASMM0710R-2 2 10 20 6.5 M6 9.4 5.5 14.5 5 7 JDMT0702xxR, EDMT070220R(-T)

ASMM0712R-3 3 12 20 6.5 M6 9.8 5.5 14.5 5 7 JDMT0702xxR, EDMT070220R(-T)
ASMM0716R-4 4 16 25 8.5 M8 12.8 5.5 17 8 10 JDMT0702xxR, EDMT070220R(-T)
ASMM0720R-5 5 20 30 10.5 M10 17.8 5.5 19 10 15 JDMT0702xxR, EDMT070220R(-T)

Part No. Clamp Screw Wrench

ALL SIZES 240-140 104-T6

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 63

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 ØD4 Type Cutter Body

ASC10-6.5-74-24
10 M6

74 24 50
6.5        9.3 - A Ø10

ASC10-6.5-84-34 84 34 50

ASC12-6.5-74-24
12 M6

74 24 50
6.5        11 11.5 B Ø12

ASC12-6.5-94-44 94 44 50

ASC16-8.5-95-30

16 M8

95 30 65

8.5       14.5 15.5 B Ø16ASC16-8.5-120-55 120 55 65

ASC16-8.5-140-75 140 75 65

ASC20-10.5-170-90Z
20 M10

170 90 80
10.5      19.5 - C Ø20

ASC20-10.5-220-120Z 220 120 100
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IASM/ASM

Part No. JX
10

20

JP
40

20

P
T

H
30

E

JM
40

60

S
D

50
10

A (mm) B (mm) R (mm) T (mm) Type

JDMT070202R Δ • • • 6.4 4.3 0.2 2.45 A

JDMT070204R • • • 6.4 4.3 0.4 2.45 A

JDMT070208R • • • 6.4 4.3 0.8 2.45 A

EDMT070220R-T • • • 6.4 4.3 2.0 2.5 B

EDMT070220R • • • 6.4 4.3 2.0 2.5 B

All Inserts have two effective cutting edges

 

COATING MATERIALS FOR INSERTS

Material Name Coating Name
Coating Type Application Features

JX1020
(P10-M10-K10)

JX Coating
PVD

High speed maching for steel Excellent for high speed machining of steel

JP4020
(P10-M10-K10)

JP Coating
PVD

For cutting of pre-hardened steel 
(40-50 HRC)

uses coating with excellent shock resistance,
making it superior for cutting pre-hardened steel

PTH30E
(K30)

TH Coating (TiSIN)
PVD

General purpose for steel Uses coating with excellent heat resistance and
librication characteristics / Has a wide cutting range      

JM4060
(P40-M40)

JM Coating
PVD

For cutting stainless steel 
materials

Uses coating with adhesion of membranes to reduce
peeling of membranes due to welding

SD5010
(N10)

SD Coating
PVD

For aluminum alloys and non 
ferrous metals

The hydrogen-free DLC coating infenitely close to that 
of diamons. Hardness: more than 60GPa

Inserts

JDMT07020XR
Insert with 5mm 

shoulder milling

EDMT070220R(-T) Insert 
with 2mm corner R for 
high feed cutting.

Type A Type B

There are two types of EDMT Inserts:
- Standard Type (EDMT070220R-T)
- Low-Resistance Type (EDMT070220R) which reduces cutting resistance by approximately 10%

Δ

Δ

Δ

Δ

Δ

Δ = When the stock is out, it will not be standard stock in the US

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JX1020 
P10-M10-K10

JX Coating
PVD

High speed machining for steel Excellent for high speed machining of steel

JP4020 
P10-M10-K10

JP Coating 
PVD

For pre-hardened steel (40-50HRC)
Uses coating with excellent shock resistance, making it superior for 
cutting prehardened steel

PTH30E 
K30

TH Coating 
(TiSiN) PVD

General purpose for steel Uses moderate substrate, multi purpose grade

JM4060 
P40-M40

JM Coating 
PVD

For wet general cutting of steel, 
stainless steel

Newly developed PVD technology improves adhesion of membranes to 
reduce peeling of membranes due to welding

SD5010 
N10

SD Coating 
PVD

For aluminium alloys and nonferrous 
metals

The hydrogen-free DLC coating comes close to that of diamonds. 
Hardness: more than 60GPa

Part No. JX
10

20

JP
40

20

P
T

H
30

E

JM
40

60

S
D

50
10

A (mm) B (mm) R (mm) T (mm) Type

JDMT070202R r • • • • 6.4 4.3 0.2 2.45 A

JDMT070204R r • • • • 6.4 4.3 0.4 2.45 A

JDMT070204R r • • • • 6.4 4.3 0.8 2.45 A

EDMT070220R-T r • • 6.4 4.3 2.0 2.5 B

EDMT070220R r • • 6.4 4.3 2.0 2.5 B

All inserts have two effective cutting edges

There are two types of EDMT Inserts:
 – Standard Type (EDMT070220R-T)
 – Low-Resistance Type (EDMT070220R) which reduces cutting resistance by approximately 10%

r = Item will be discontinued when the stock is out
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IASM/ASM

Inch Metric

φØ 0.375 0.5 0.625 0.75 φØ 10 12 16 20

Flutes 2 3 4 5 Flutes 2 3 4 5

Carboh Steel         
Alloy Steel               
< 30HRc

Vc range 328 - 590 sfm Vc range 100 - 180 m/min

N(rpm) 4020 3010 2410 2010 N(rpm) 3830 3190 2390 1920

Vc(sfm) 394 394 394 394 Vc(m/min) 120 120 120 120

Vf(in/min) 189 213 302 315 Vf(mm/min) 4600 5740 7650 7680

fz(in/t) 0.0236 0.0236 0.0314 0.0314 fz(mm/t) 0.60 0.60 0.80 0.80

doc(in) 0.012 0.012 0.012 0.012 doc(mm) 0.3 0.3 0.3 0.3

woc(in) 0.197 0.276 0.394 0.433 woc(mm) 5 7 10 11

Pre-hardened Steel 
Alloy Steel
Die Tool Steel
30-40HRc

Vc range 328 - 525 sfm Vc range 100 - 160 m/min

N(rpm) 3680 2760 2210 1840 N(rpm) 3510 2920 2190 1760

Vc(sfm) 361 361 361 361 Vc(m/min) 110 110 110 110

Vf(in/min) 173 195 277 288 Vf(mm/min) 4210 5260 7010 7040

fz(in/t) 0.0236 0.0236 0.0314 0.0314 fz(mm/t) 0.60 0.60 0.80 0.80

doc(in) 0.012 0.012 0.012 0.012 doc(mm) 0.3 0.3 0.3 0.3

woc(in) 0.197 0.276 0.394 0.433 woc(mm) 5 7 10 11

Pre-hardened Steel 
Alloy Steel
Die Tool Steel
40-50HRc

Vc range 262 - 394 sfm Vc range 80 - 120 m/min

N(rpm) 3010 2260 1810 1510 N(rpm) 2870 2390 1800 1440

Vc(sfm) 295 295 295 295 Vc(m/min) 90 90 90 90

Vf(in/min) 94 106 170 178 Vf(mm/min) 2300 2870 4320 4320

fz(in/t) 0.0157 0.0157 0.0236 0.0236 fz(mm/t) 0.40 0.40 0.60 0.60

doc(in) 0.012 0.012 0.012 0.012 doc(mm) 0.3 0.3 0.3 0.3

woc(in) 0.197 0.276 0.394 0.433 woc(mm) 5 7 10 11

Stainless Steel Vc range 328 - 590 sfm Vc range 100 - 180 m/min

N(rpm) 4020 3010 2410 2010 N(rpm) 3830 3190 2390 1920

Vc(sfm) 394 394 394 394 Vc(m/min) 120 120 120 120

Vf(in/min) 189 213 302 315 Vf(mm/min) 4600 5740 7650 7680

fz(in/t) 0.0236 0.0236 0.0314 0.0314 fz(mm/t) 0.60 0.60 0.80 0.80

doc(in) 0.012 0.012 0.012 0.012 doc(mm) 0.3 0.3 0.3 0.3

woc(in) 0.197 0.276 0.394 0.433 woc(mm) 5 7 10 11

Cast Iron Vc range 394 - 722 sfm Vc range 120 - 220 m/min

N(rpm) 5020 3770 3010 2510 N(rpm) 4780 3990 2990 2390

Vc(sfm) 492 492 492 492 Vc(m/min) 150 150 150 150

Vf(in/min) 236 266 378 394 Vf(mm/min) 5740 7180 9570 9560

fz(in/t) 0.0236 0.0236 0.0314 0.0314 fz(mm/t) 0.60 0.60 0.80 0.80

doc(in) 0.012 0.012 0.012 0.012 doc(mm) 0.3 0.3 0.3 0.3

woc(in) 0.197 0.276 0.394 0.433 woc(mm) 5 7 10 11

Cutting Conditions
Inch + Metric
EDMT (High Feed MIlling)

JP4020

JP4020

JP4020

JM4060

JP4020

JX1020

JX1020

JX1020

JP4020

JX1020
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IASM/ASM

Inch Metric

φØ 0.375 0.5 0.625 0.75 φØ 10 12 16 20

Flutes 2 3 4 5 Flutes 2 3 4 5

Carboh Steel         
Alloy Steel               
< 30HRc

Vc,fz range Vc=492-656sfm, fz=0.0016-0.0035in/t Vc,fz range Vc=150-200m/min, fz=0.04-0.09mm/t

N(rpm) 6020 4520 3620 3010 N(rpm) 5740 4780 3590 2870

Vc(sfm) 591 591 591 591 Vc(m/min) 180 180 180 180

Vf(in/min) 32 36 39 40 Vf(mm/min) 800 1000 1010 1000

fz(in/t) 0.0027 0.0027 0.0027 0.0027 fz(mm/t) 0.07 0.07 0.07 0.07

doc(in) 0.118 0.118 0.157 0.157 doc(mm) 3 3 4 4

woc(in) 0.079 0.079 0.079 0.079 woc(mm) 2 2 2 2

Pre-hardened Steel 
Alloy Steel
Die Tool Steel
30-40HRc

Vc,fz range Vc=328-492sfm, fz=0.0016-0.0028in/t Vc,fz range Vc=100-150m/min, fz=0.04-0.07 m/t

N(rpm) 4020 3010 2410 2010 N(rpm) 3830 3190 2390 1920

Vc(sfm) 394 394 394 394 Vc(m/min) 120 120 120 120

Vf(in/min) 18 20 22 23 Vf(mm/min) 460 570 570 580

fz(in/t) 0.0023 0.0023 0.0023 0.0023 fz(mm/t) 0.06 0.06 0.06 0.06

doc(in) 0.118 0.118 0.157 0.157 doc(mm) 3 3 4 4

woc(in) 0.079 0.079 0.079 0.079 woc(mm) 2 2 2 2

Pre-hardened Steel 
Alloy Steel
Die Tool Steel
40-50HRc

Vc,fz range Vc=262-394sfm, fz=0.0016-0.0028in/t Vc,fz range Vc=80-120m/min, fz=0.04-0.07mm/t

N(rpm) 3010 2260 1810 1510 N(rpm) 2870 2390 1800 1440

Vc(sfm) 295 295 295 295 Vc(m/min) 90 90 90 90

Vf(in/min) 13 15 16 17 Vf(mm/min) 340 430 430 430

fz(in/t) 0.0023 0.0023 0.0023 0.0023 fz(mm/t) 0.06 0.06 0.06 0.06

doc(in) 0.118 0.118 0.157 0.157 doc(mm) 3 3 4 4

woc(in) 0.079 0.079 0.079 0.079 woc(mm) 2 2 2 2

Stainless Steel Vc,fz range Vc=426-590sfm, fz=0.0016-0.0035in/t Vc,fz range Vc=130-180m/min, fz=0.04-0.09mm/t

N(rpm) 5020 3770 3010 2510 N(rpm) 4780 3990 2990 2390

Vc(sfm) 492 492 492 492 Vc(m/min) 150 150 150 150

Vf(in/min) 23 26 27 28 Vf(mm/min) 570 720 720 720

fz(in/t) 0.0023 0.0023 0.0023 0.0023 fz(mm/t) 0.06 0.06 0.06 0.06

doc(in) 0.118 0.118 0.157 0.157 doc(mm) 3 3 4 4

woc(in) 0.079 0.079 0.079 0.079 woc(mm) 2 2 2 2

Cast Iron Vc,fz range Vc=426-590sfm, fz=0.0016-0.0047in/t Vc,fz range Vc=130-180m/min, fz=0.04-0.12mm/t

N(rpm) 5020 3770 3010 2510 N(rpm) 4780 3990 2990 2390

Vc(sfm) 492 492 492 492 Vc(m/min) 150 150 150 150

Vf(in/min) 27 30 32 33 Vf(mm/min) 670 840 840 840

fz(in/t) 0.0027 0.0027 0.0027 0.0027 fz(mm/t) 0.07 0.07 0.07 0.07

doc(in) 0.118 0.118 0.157 0.157 doc(mm) 3 3 4 4

woc(in) 0.079 0.079 0.079 0.079 woc(mm) 2 2 2 2

Aluminum Alloy
(wet condition)

Vc, fz range Vc=655-1638sfm/min, fz=0.0016-0.0047in/t Vc, fz range Vc=200-500m/min, fz=0.04-0.12mm/t

N(rpm) 10040 7540 6020 5020 N(rpm) 9550 7960 5970 4780

Vc(sfm) 984 984 984 984 Vc(m/min) 300 300 300 300

Vf(in/min) 54 60 64 66 Vf(mm/min) 1530 1910 1910 1910

fz(in/t) 0.0027 0.0027 0.0027 0.0027 fz(mm/t) 0.08 0.08 0.08 0.08

doc(in) 0.118 0.118 0.157 0.157 doc(mm) 3 3 4 4

woc(in) 0.079 0.079 0.079 0.079 woc(mm) 2 2 2 2

Cutting Conditions
Inch + Metric
JDMT (Side MIlling)

JP4020

JP4020

JP4020

PTH30E

JP4020

SD5010

JX1020

JX1020

JX1020

JM4060

PTH30E

PTH30E

PTH30E

JP4020

PTH30E



IAR/AR

2-3 times greater performance over conventional indexable mills

Round insert for high-feed machining

Wide chip pockets for excellent chip evacuation

Available in straight shank, modular and face mill styles, with sizes up to ø6.00”

Ideal for Three-Dimensional  
Rough Milling and Direct Milling

FEATURES

MODULAR 
STYLE

FACE MILL 
STYLE

SHANK 
STYLE
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IAR /AR

Features

1. Strong Double Clamping System

With traditional single clamping systems, there can be trouble 
with inserts moving or screws loosening, especially during heavy 
milling. The IAR/AR Series features an easy-to-use but strong 
double clamping system that prevents inserts from moving. 

Clamp piece

Clamp screw

2. Direct Milling

Direct Milling is possible by applying ramp milling, therefore eliminating the need for pre-drilling a pilot hole. Consequently, fewer 
tools are required and cycle times are reduced. 

3. Ramping, Helical Milling, Feeding Towards the Z-Axis

Due to the design of the cutting edge, there are restrictions to the ramp angle (θ) and the cutting depth (g).

Direct Milling Conventional Milling

ØD 20mm 25mm 32mm 40mm 50mm 63mm 80mm 100mm 125mm

0.787" 0.984" 1.260" 1.575" 1.969" 2.480" 3.150" 3.937" 4.921"

θ Below 3 degrees Below 2 degrees

Helical Hole 
Diameter

28-38mm 34-38mm 48-62mm 60-78mm 75-98mm 101-124mm 135-158mm 175-198mm 248-255mm

1.102"-
1.496"

1.339"-
1.496"

1.890"-
2.441"

2.362"-
3.071"

2.953"-
3.858"

3.976"-
4.882"

5.315"-6.220" 6.890"-
7.795"

9.764"-10.039"

θ

ØD

h

Ramping

Ramp milling angle

Helical milling

Preparing hole

Drilling + expandSlant + expandSlant + expandSlant + expand

No interference
4 times serial slant

Some spaces
Two ways slant

Some interferences
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IAR /AR

Features

1. Strong Double Clamping System

With traditional single clamping systems, there can be trouble 
with inserts moving or screws loosening, especially during heavy 
milling. The IAR/AR Series features an easy-to-use but strong 
double clamping system that prevents inserts from moving. 

Clamp piece

Clamp screw

2. Direct Milling

Direct Milling is possible by applying ramp milling, therefore eliminating the need for pre-drilling a pilot hole. Consequently, fewer 
tools are required and cycle times are reduced. 

3. Ramping, Helical Milling, Feeding Towards the Z-Axis

Due to the design of the cutting edge, there are restrictions to the ramp angle (θ) and the cutting depth (g).

Direct Milling Conventional Milling

ØD 20mm 25mm 32mm 40mm 50mm 63mm 80mm 100mm 125mm

0.787" 0.984" 1.260" 1.575" 1.969" 2.480" 3.150" 3.937" 4.921"

θ Below 3 degrees Below 2 degrees

Helical Hole 
Diameter

28-38mm 34-38mm 48-62mm 60-78mm 75-98mm 101-124mm 135-158mm 175-198mm 248-255mm

1.102"-
1.496"

1.339"-
1.496"

1.890"-
2.441"

2.362"-
3.071"

2.953"-
3.858"

3.976"-
4.882"

5.315"-6.220" 6.890"-
7.795"

9.764"-10.039"

θ

ØD

h

Ramping

Ramp milling angle

Helical milling

Preparing hole

Drilling + expandSlant + expandSlant + expandSlant + expand

No interference
4 times serial slant

Some spaces
Two ways slant

Some interferences
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L
lslb

Ø
D

Ø
dØ
D

1

IAR /AR Straight Shank Style

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IAR- INCH
Part No. Flutes ØD ØD1 L Ød lb ls Insert

IARS16R 2 1.000 0.528 5.512 1.000 2.362 3.150 RDHW12/RDMT12

IARS20R 2 1.250 0.778 5.906 1.250 2.756 3.150 RDHW12/RDMT12

IARS24R 3 1.500 1.028 6.299 1.500 3.150 3.150 RDHW12/RDMT12

IARL16R 2 1.000 0.528 7.874 1.000 4.724 3.150 RDHW12/RDMT12

IARL20R 2 1.250 0.778 8.268 1.250 5.118 3.150 RDHW12/RDMT12

IARL24R 3 1.500 1.028 8.661 1.500 5.512 3.150 RDHW12/RDMT12

IARE16R 2 1.000 0.528 11.811 1.000 7.087 4.724 RDHW12/RDMT12

IARE20R 2 1.250 0.778 12.205 1.250 7.480 4.724 RDHW12/RDMT12

IARE24R 3 1.500 1.028 12.598 1.500 7.874 4.724 RDHW12/RDMT12

Part No. Clamp Screw Clamp Assembly Wrench

IARS16R 262-142 CM4-141 104-T15
IARS20R 262-142 CM4-141 104-T15
IARS24R 262-142 CM4-141 104-T15
IARL16R 262-142 CM4-141 104-T15
IARL20R 262-142 CM4-141 104-T15
IARL24R 262-142 CM4-141 104-T15
IARE16R 262-142 CM4-141 104-T15

IARE20R 262-142 CM4-141 104-T15
IARE24R 262-142 CM4-141 104-T15

Inserts p. 73

SEMI-FINISHING

© 2009 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com70

D 0/-0.2

L
lslb

Ø
D

Ø
dØ
D

1

AR- METRIC
Part No. Flutes ØD ØD1 L Ød lb ls Insert

ARS0020R 2 20 12 130 20 50 80 RDHW08/ RDMT08

ARS3025R 2 25 15 140 25 60 80 RDHW10/ RDMT10

ARS3032R 3 32 22 150 32 70 80 RDHW10/ RDMT10

ARS4040R 3 40 28 150 32 50 100 RDHW12/ RDMT12

ARL0020R 2 20 12 180 20 100 80 RDHW08/ RDMT08

ARL3025R 2 25 15 200 25 120 80 RDHW10/ RDMT10

ARL3032R 3 32 22 200 32 120 80 RDHW10/ RDMT10

ARL4040R 3 40 28 250 32 50 200 RDHW12/ RDMT12

ARE0020R 2 20 12 250 20 130 120 RDHW08/ RDMT08

ARE3025R 2 25 15 300 25 180 120 RDHW10/ RDMT10

ARE3032R 3 32 22 300 32 180 120 RDHW10/ RDMT10

ARE4040R 2 40 28 300 32 50 250 RDHW12/ RDMT12

Straight Shank Style

ROUGHING 2 FLUTES 3 FLUTES

Part No. Clamp Screw Clamp Assembly Wrench

ARS0020R 261-140 CM3.5-141 104-T15
ARS3025R 501-161 CM3.5-141 104-T15
ARS3032R 501-161 CM3.5-141 104-T15
ARS4040R 262-142 CM4-141 104-T15
ARL0020R 261-140 CM3.5-141 104-T15
ARL3025R 501-161 CM3.5-141 104-T15
ARL3032R 501-161 CM3.5-141 104-T15
ARL4040R 262-142 CM4-141 104-T15
ARE0020R 261-140 CM3.5-141 104-T15
ARE3025R 501-161 CM3.5-141 104-T15

ARE3032R 501-161 CM3.5-141 104-T15
ARE4040R 262-142 CM4-141 104-T15

Inserts p. 73
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IAR /AR Straight Shank Style

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IAR- INCH
Part No. Flutes ØD ØD1 L Ød lb ls Insert

IARS16R 2 1.000 0.528 5.512 1.000 2.362 3.150 RDHW12/RDMT12

IARS20R 2 1.250 0.778 5.906 1.250 2.756 3.150 RDHW12/RDMT12

IARS24R 3 1.500 1.028 6.299 1.500 3.150 3.150 RDHW12/RDMT12

IARL16R 2 1.000 0.528 7.874 1.000 4.724 3.150 RDHW12/RDMT12

IARL20R 2 1.250 0.778 8.268 1.250 5.118 3.150 RDHW12/RDMT12

IARL24R 3 1.500 1.028 8.661 1.500 5.512 3.150 RDHW12/RDMT12

IARE16R 2 1.000 0.528 11.811 1.000 7.087 4.724 RDHW12/RDMT12

IARE20R 2 1.250 0.778 12.205 1.250 7.480 4.724 RDHW12/RDMT12

IARE24R 3 1.500 1.028 12.598 1.500 7.874 4.724 RDHW12/RDMT12

Part No. Clamp Screw Clamp Assembly Wrench

IARS16R 262-142 CM4-141 104-T15
IARS20R 262-142 CM4-141 104-T15
IARS24R 262-142 CM4-141 104-T15
IARL16R 262-142 CM4-141 104-T15
IARL20R 262-142 CM4-141 104-T15
IARL24R 262-142 CM4-141 104-T15
IARE16R 262-142 CM4-141 104-T15

IARE20R 262-142 CM4-141 104-T15
IARE24R 262-142 CM4-141 104-T15

Inserts p. 73
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AR- METRIC
Part No. Flutes ØD ØD1 L Ød lb ls Insert

ARS0020R 2 20 12 130 20 50 80 RDHW08/ RDMT08

ARS3025R 2 25 15 140 25 60 80 RDHW10/ RDMT10

ARS3032R 3 32 22 150 32 70 80 RDHW10/ RDMT10

ARS4040R 3 40 28 150 32 50 100 RDHW12/ RDMT12

ARL0020R 2 20 12 180 20 100 80 RDHW08/ RDMT08

ARL3025R 2 25 15 200 25 120 80 RDHW10/ RDMT10

ARL3032R 3 32 22 200 32 120 80 RDHW10/ RDMT10

ARL4040R 3 40 28 250 32 50 200 RDHW12/ RDMT12

ARE0020R 2 20 12 250 20 130 120 RDHW08/ RDMT08

ARE3025R 2 25 15 300 25 180 120 RDHW10/ RDMT10

ARE3032R 3 32 22 300 32 180 120 RDHW10/ RDMT10

ARE4040R 2 40 28 300 32 50 250 RDHW12/ RDMT12

Straight Shank Style

ROUGHING 2 FLUTES 3 FLUTES

Part No. Clamp Screw Clamp Assembly Wrench

ARS0020R 261-140 CM3.5-141 104-T15
ARS3025R 501-161 CM3.5-141 104-T15
ARS3032R 501-161 CM3.5-141 104-T15
ARS4040R 262-142 CM4-141 104-T15
ARL0020R 261-140 CM3.5-141 104-T15
ARL3025R 501-161 CM3.5-141 104-T15
ARL3032R 501-161 CM3.5-141 104-T15
ARL4040R 262-142 CM4-141 104-T15
ARE0020R 261-140 CM3.5-141 104-T15
ARE3025R 501-161 CM3.5-141 104-T15

ARE3032R 501-161 CM3.5-141 104-T15
ARE4040R 262-142 CM4-141 104-T15

Inserts p. 73
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IAR /AR Straight Shank Style

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IAR- INCH
Part No. Flutes ØD ØD1 L Ød lb ls Insert

IARS16R 2 1.000 0.528 5.512 1.000 2.362 3.150 RDHW12/RDMT12

IARS20R 2 1.250 0.778 5.906 1.250 2.756 3.150 RDHW12/RDMT12

IARS24R 3 1.500 1.028 6.299 1.500 3.150 3.150 RDHW12/RDMT12

IARL16R 2 1.000 0.528 7.874 1.000 4.724 3.150 RDHW12/RDMT12

IARL20R 2 1.250 0.778 8.268 1.250 5.118 3.150 RDHW12/RDMT12

IARL24R 3 1.500 1.028 8.661 1.500 5.512 3.150 RDHW12/RDMT12

IARE16R 2 1.000 0.528 11.811 1.000 7.087 4.724 RDHW12/RDMT12

IARE20R 2 1.250 0.778 12.205 1.250 7.480 4.724 RDHW12/RDMT12

IARE24R 3 1.500 1.028 12.598 1.500 7.874 4.724 RDHW12/RDMT12

Part No. Clamp Screw Clamp Assembly Wrench

IARS16R 262-142 CM4-141 104-T15
IARS20R 262-142 CM4-141 104-T15
IARS24R 262-142 CM4-141 104-T15
IARL16R 262-142 CM4-141 104-T15
IARL20R 262-142 CM4-141 104-T15
IARL24R 262-142 CM4-141 104-T15
IARE16R 262-142 CM4-141 104-T15

IARE20R 262-142 CM4-141 104-T15
IARE24R 262-142 CM4-141 104-T15

Inserts p. 73
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AR- METRIC
Part No. Flutes ØD ØD1 L Ød lb ls Insert

ARS0020R 2 20 12 130 20 50 80 RDHW08/ RDMT08

ARS3025R 2 25 15 140 25 60 80 RDHW10/ RDMT10

ARS3032R 3 32 22 150 32 70 80 RDHW10/ RDMT10

ARS4040R 3 40 28 150 32 50 100 RDHW12/ RDMT12

ARL0020R 2 20 12 180 20 100 80 RDHW08/ RDMT08

ARL3025R 2 25 15 200 25 120 80 RDHW10/ RDMT10

ARL3032R 3 32 22 200 32 120 80 RDHW10/ RDMT10

ARL4040R 3 40 28 250 32 50 200 RDHW12/ RDMT12

ARE0020R 2 20 12 250 20 130 120 RDHW08/ RDMT08

ARE3025R 2 25 15 300 25 180 120 RDHW10/ RDMT10

ARE3032R 3 32 22 300 32 180 120 RDHW10/ RDMT10

ARE4040R 2 40 28 300 32 50 250 RDHW12/ RDMT12

Straight Shank Style

ROUGHING 2 FLUTES 3 FLUTES

Part No. Clamp Screw Clamp Assembly Wrench

ARS0020R 261-140 CM3.5-141 104-T15
ARS3025R 501-161 CM3.5-141 104-T15
ARS3032R 501-161 CM3.5-141 104-T15
ARS4040R 262-142 CM4-141 104-T15
ARL0020R 261-140 CM3.5-141 104-T15
ARL3025R 501-161 CM3.5-141 104-T15
ARL3032R 501-161 CM3.5-141 104-T15
ARL4040R 262-142 CM4-141 104-T15
ARE0020R 261-140 CM3.5-141 104-T15
ARE3025R 501-161 CM3.5-141 104-T15

ARE3032R 501-161 CM3.5-141 104-T15
ARE4040R 262-142 CM4-141 104-T15

Inserts p. 73

HRC 50
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IAR /AR Straight Shank Style

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IAR- INCH
Part No. Flutes ØD ØD1 L Ød lb ls Insert

IARS16R 2 1.000 0.528 5.512 1.000 2.362 3.150 RDHW12/RDMT12

IARS20R 2 1.250 0.778 5.906 1.250 2.756 3.150 RDHW12/RDMT12

IARS24R 3 1.500 1.028 6.299 1.500 3.150 3.150 RDHW12/RDMT12

IARL16R 2 1.000 0.528 7.874 1.000 4.724 3.150 RDHW12/RDMT12

IARL20R 2 1.250 0.778 8.268 1.250 5.118 3.150 RDHW12/RDMT12

IARL24R 3 1.500 1.028 8.661 1.500 5.512 3.150 RDHW12/RDMT12

IARE16R 2 1.000 0.528 11.811 1.000 7.087 4.724 RDHW12/RDMT12

IARE20R 2 1.250 0.778 12.205 1.250 7.480 4.724 RDHW12/RDMT12

IARE24R 3 1.500 1.028 12.598 1.500 7.874 4.724 RDHW12/RDMT12

Part No. Clamp Screw Clamp Assembly Wrench

IARS16R 262-142 CM4-141 104-T15
IARS20R 262-142 CM4-141 104-T15
IARS24R 262-142 CM4-141 104-T15
IARL16R 262-142 CM4-141 104-T15
IARL20R 262-142 CM4-141 104-T15
IARL24R 262-142 CM4-141 104-T15
IARE16R 262-142 CM4-141 104-T15

IARE20R 262-142 CM4-141 104-T15
IARE24R 262-142 CM4-141 104-T15

Inserts p. 73
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AR- METRIC
Part No. Flutes ØD ØD1 L Ød lb ls Insert

ARS0020R 2 20 12 130 20 50 80 RDHW08/ RDMT08

ARS3025R 2 25 15 140 25 60 80 RDHW10/ RDMT10

ARS3032R 3 32 22 150 32 70 80 RDHW10/ RDMT10

ARS4040R 3 40 28 150 32 50 100 RDHW12/ RDMT12

ARL0020R 2 20 12 180 20 100 80 RDHW08/ RDMT08

ARL3025R 2 25 15 200 25 120 80 RDHW10/ RDMT10

ARL3032R 3 32 22 200 32 120 80 RDHW10/ RDMT10

ARL4040R 3 40 28 250 32 50 200 RDHW12/ RDMT12

ARE0020R 2 20 12 250 20 130 120 RDHW08/ RDMT08

ARE3025R 2 25 15 300 25 180 120 RDHW10/ RDMT10

ARE3032R 3 32 22 300 32 180 120 RDHW10/ RDMT10

ARE4040R 2 40 28 300 32 50 250 RDHW12/ RDMT12

Straight Shank Style

ROUGHING 2 FLUTES 3 FLUTES

Part No. Clamp Screw Clamp Assembly Wrench

ARS0020R 261-140 CM3.5-141 104-T15
ARS3025R 501-161 CM3.5-141 104-T15
ARS3032R 501-161 CM3.5-141 104-T15
ARS4040R 262-142 CM4-141 104-T15
ARL0020R 261-140 CM3.5-141 104-T15
ARL3025R 501-161 CM3.5-141 104-T15
ARL3032R 501-161 CM3.5-141 104-T15
ARL4040R 262-142 CM4-141 104-T15
ARE0020R 261-140 CM3.5-141 104-T15
ARE3025R 501-161 CM3.5-141 104-T15

ARE3032R 501-161 CM3.5-141 104-T15
ARE4040R 262-142 CM4-141 104-T15

Inserts p. 73
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IAR-INCH
Part No. Flutes ØD ØD1 H Ød E A B Insert

IARB4032R-4 4 2.000 1.370 1.969 0.750 0.748 0.315 0.197 RDHW12/ RDMT12

IARB5040R-3 3 2.500 1.870 1.969 0.750 1.024 0.315 0.197 RDHW16/ RDMT16

IARB5048R-4 4 3.000 2.370 2.480 1.000 1.378 0.374 0.236 RDHW16/ RDMT16

IARB5064R-5 5 4.000 3.370 2.480 1.500 1.378 0.626 0.394 RDHW16/ RDMT16

IARB5080R-6 6 5.000 4.370 2.480 1.500 1.378 0.626 0.394 RDHW16/ RDMT16

IARB5096R-8 8 6.000 5.370 2.480 1.500 1.378 0.626 0.394 RDHW16/ RDMT16

Part No. Clamp Screw Clamp Assembly Wrench

IARB4032R-4 262-142 CM4-141 105-T15
IARB5040R-3 263-141 CM5-147 105-T20
IARB5048R-4 263-141 CM5-147 105-T20
IARB5064R-5 263-141 CM5-147 105-T20

IARB5080R-6 263-141 CM5-147 105-T20
IARB5096R-8 263-141 CM5-147 105-T20

IAR /AR

Face Mill Style

ROUGHING

3 FLUTES 4 FLUTES 5 FLUTES 6 FLUTES6 FLUTES 8 FLUTES

Inserts p. 73

HRC 50

50
SEMI-FINISHING
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AR-METRIC
Part No. Flutes ØD ØD1 H Ød E A B Insert

ARB4050R-5M 5 50 38 50 22.000 20 10.4 5.0 RDHW12/ RDMT12

ARB4063R-6M 6 63 51 50 22.000 20 10.4 6.3 RDHW12/ RDMT12

ARB5063R-3 3 63 47 50 22.225 19 8.4 5.0 RDHW16/RDMT16

ARB4080R-6 6 80 68 70 31.750 32 12.7 8.0 RDHW12/ RDMT12

ARB5080R-4 4 80 64 70 31.750 32 12.7 8.0 RDHW16/RDMT16

ARB4100R-5 5 100 88 70 31.750 32 12.7 8.0 RDHW12/ RDMT12

ARB5100R-5 5 100 84 70 31.750 32 12.7 8.0 RDHW16/RDMT16

Face Mill Style

ROUGHING

3 FLUTES 4 FLUTES 5 FLUTES 6 FLUTES6 FLUTES

Part No. Clamp Screw Clamp Assembly Wrench

ARB4050R-5M 262-142 CM4-141 105-T15
ARB4063R-6M 262-142 CM4-141 105-T15

ARB5063R-3 263-141 CM5-147 105-T20
ARB4080R-6 262-142 CM4-141 105-T15
ARB5080R-4 263-141 CM5-147 105-T20

ARB4100R-5 262-142 CM4-141 105-T15
ARB5100R-5 263-141 CM5-147 105-T20

Inserts p. 73
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IAR /AR Straight Shank Style

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IAR- INCH
Part No. Flutes ØD ØD1 L Ød lb ls Insert

IARS16R 2 1.000 0.528 5.512 1.000 2.362 3.150 RDHW12/RDMT12

IARS20R 2 1.250 0.778 5.906 1.250 2.756 3.150 RDHW12/RDMT12

IARS24R 3 1.500 1.028 6.299 1.500 3.150 3.150 RDHW12/RDMT12

IARL16R 2 1.000 0.528 7.874 1.000 4.724 3.150 RDHW12/RDMT12

IARL20R 2 1.250 0.778 8.268 1.250 5.118 3.150 RDHW12/RDMT12

IARL24R 3 1.500 1.028 8.661 1.500 5.512 3.150 RDHW12/RDMT12

IARE16R 2 1.000 0.528 11.811 1.000 7.087 4.724 RDHW12/RDMT12

IARE20R 2 1.250 0.778 12.205 1.250 7.480 4.724 RDHW12/RDMT12

IARE24R 3 1.500 1.028 12.598 1.500 7.874 4.724 RDHW12/RDMT12

Part No. Clamp Screw Clamp Assembly Wrench

IARS16R 262-142 CM4-141 104-T15
IARS20R 262-142 CM4-141 104-T15
IARS24R 262-142 CM4-141 104-T15
IARL16R 262-142 CM4-141 104-T15
IARL20R 262-142 CM4-141 104-T15
IARL24R 262-142 CM4-141 104-T15
IARE16R 262-142 CM4-141 104-T15

IARE20R 262-142 CM4-141 104-T15
IARE24R 262-142 CM4-141 104-T15

Inserts p. 73
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AR- METRIC
Part No. Flutes ØD ØD1 L Ød lb ls Insert

ARS0020R 2 20 12 130 20 50 80 RDHW08/ RDMT08

ARS3025R 2 25 15 140 25 60 80 RDHW10/ RDMT10

ARS3032R 3 32 22 150 32 70 80 RDHW10/ RDMT10

ARS4040R 3 40 28 150 32 50 100 RDHW12/ RDMT12

ARL0020R 2 20 12 180 20 100 80 RDHW08/ RDMT08

ARL3025R 2 25 15 200 25 120 80 RDHW10/ RDMT10

ARL3032R 3 32 22 200 32 120 80 RDHW10/ RDMT10

ARL4040R 3 40 28 250 32 50 200 RDHW12/ RDMT12

ARE0020R 2 20 12 250 20 130 120 RDHW08/ RDMT08

ARE3025R 2 25 15 300 25 180 120 RDHW10/ RDMT10

ARE3032R 3 32 22 300 32 180 120 RDHW10/ RDMT10

ARE4040R 2 40 28 300 32 50 250 RDHW12/ RDMT12

Straight Shank Style

ROUGHING 2 FLUTES 3 FLUTES

Part No. Clamp Screw Clamp Assembly Wrench

ARS0020R 261-140 CM3.5-141 104-T15
ARS3025R 501-161 CM3.5-141 104-T15
ARS3032R 501-161 CM3.5-141 104-T15
ARS4040R 262-142 CM4-141 104-T15
ARL0020R 261-140 CM3.5-141 104-T15
ARL3025R 501-161 CM3.5-141 104-T15
ARL3032R 501-161 CM3.5-141 104-T15
ARL4040R 262-142 CM4-141 104-T15
ARE0020R 261-140 CM3.5-141 104-T15
ARE3025R 501-161 CM3.5-141 104-T15

ARE3032R 501-161 CM3.5-141 104-T15
ARE4040R 262-142 CM4-141 104-T15

Inserts p. 73
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IAR-INCH
Part No. Flutes ØD ØD1 H Ød E A B Insert

IARB4032R-4 4 2.000 1.370 1.969 0.750 0.748 0.315 0.197 RDHW12/ RDMT12

IARB5040R-3 3 2.500 1.870 1.969 0.750 1.024 0.315 0.197 RDHW16/ RDMT16

IARB5048R-4 4 3.000 2.370 2.480 1.000 1.378 0.374 0.236 RDHW16/ RDMT16

IARB5064R-5 5 4.000 3.370 2.480 1.500 1.378 0.626 0.394 RDHW16/ RDMT16

IARB5080R-6 6 5.000 4.370 2.480 1.500 1.378 0.626 0.394 RDHW16/ RDMT16

IARB5096R-8 8 6.000 5.370 2.480 1.500 1.378 0.626 0.394 RDHW16/ RDMT16

Part No. Clamp Screw Clamp Assembly Wrench

IARB4032R-4 262-142 CM4-141 105-T15
IARB5040R-3 263-141 CM5-147 105-T20
IARB5048R-4 263-141 CM5-147 105-T20
IARB5064R-5 263-141 CM5-147 105-T20

IARB5080R-6 263-141 CM5-147 105-T20
IARB5096R-8 263-141 CM5-147 105-T20

IAR /AR

Face Mill Style

ROUGHING

3 FLUTES 4 FLUTES 5 FLUTES 6 FLUTES6 FLUTES 8 FLUTES

Inserts p. 73
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AR-METRIC
Part No. Flutes ØD ØD1 H Ød E A B Insert

ARB4050R-5M 5 50 38 50 22.000 20 10.4 5.0 RDHW12/ RDMT12

ARB4063R-6M 6 63 51 50 22.000 20 10.4 6.3 RDHW12/ RDMT12

ARB5063R-3 3 63 47 50 22.225 19 8.4 5.0 RDHW16/RDMT16

ARB4080R-6 6 80 68 70 31.750 32 12.7 8.0 RDHW12/ RDMT12

ARB5080R-4 4 80 64 70 31.750 32 12.7 8.0 RDHW16/RDMT16

ARB4100R-5 5 100 88 70 31.750 32 12.7 8.0 RDHW12/ RDMT12

ARB5100R-5 5 100 84 70 31.750 32 12.7 8.0 RDHW16/RDMT16

Face Mill Style

ROUGHING

3 FLUTES 4 FLUTES 5 FLUTES 6 FLUTES6 FLUTES

Part No. Clamp Screw Clamp Assembly Wrench

ARB4050R-5M 262-142 CM4-141 105-T15
ARB4063R-6M 262-142 CM4-141 105-T15

ARB5063R-3 263-141 CM5-147 105-T20
ARB4080R-6 262-142 CM4-141 105-T15
ARB5080R-4 263-141 CM5-147 105-T20

ARB4100R-5 262-142 CM4-141 105-T15
ARB5100R-5 263-141 CM5-147 105-T20

Inserts p. 73
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IAR /AR Straight Shank Style

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IAR- INCH
Part No. Flutes ØD ØD1 L Ød lb ls Insert

IARS16R 2 1.000 0.528 5.512 1.000 2.362 3.150 RDHW12/RDMT12

IARS20R 2 1.250 0.778 5.906 1.250 2.756 3.150 RDHW12/RDMT12

IARS24R 3 1.500 1.028 6.299 1.500 3.150 3.150 RDHW12/RDMT12

IARL16R 2 1.000 0.528 7.874 1.000 4.724 3.150 RDHW12/RDMT12

IARL20R 2 1.250 0.778 8.268 1.250 5.118 3.150 RDHW12/RDMT12

IARL24R 3 1.500 1.028 8.661 1.500 5.512 3.150 RDHW12/RDMT12

IARE16R 2 1.000 0.528 11.811 1.000 7.087 4.724 RDHW12/RDMT12

IARE20R 2 1.250 0.778 12.205 1.250 7.480 4.724 RDHW12/RDMT12

IARE24R 3 1.500 1.028 12.598 1.500 7.874 4.724 RDHW12/RDMT12

Part No. Clamp Screw Clamp Assembly Wrench

IARS16R 262-142 CM4-141 104-T15
IARS20R 262-142 CM4-141 104-T15
IARS24R 262-142 CM4-141 104-T15
IARL16R 262-142 CM4-141 104-T15
IARL20R 262-142 CM4-141 104-T15
IARL24R 262-142 CM4-141 104-T15
IARE16R 262-142 CM4-141 104-T15

IARE20R 262-142 CM4-141 104-T15
IARE24R 262-142 CM4-141 104-T15

Inserts p. 73

SEMI-FINISHING
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D 0/-0.2

L
lslb

Ø
D

Ø
dØ
D

1

AR- METRIC
Part No. Flutes ØD ØD1 L Ød lb ls Insert

ARS0020R 2 20 12 130 20 50 80 RDHW08/ RDMT08

ARS3025R 2 25 15 140 25 60 80 RDHW10/ RDMT10

ARS3032R 3 32 22 150 32 70 80 RDHW10/ RDMT10

ARS4040R 3 40 28 150 32 50 100 RDHW12/ RDMT12

ARL0020R 2 20 12 180 20 100 80 RDHW08/ RDMT08

ARL3025R 2 25 15 200 25 120 80 RDHW10/ RDMT10

ARL3032R 3 32 22 200 32 120 80 RDHW10/ RDMT10

ARL4040R 3 40 28 250 32 50 200 RDHW12/ RDMT12

ARE0020R 2 20 12 250 20 130 120 RDHW08/ RDMT08

ARE3025R 2 25 15 300 25 180 120 RDHW10/ RDMT10

ARE3032R 3 32 22 300 32 180 120 RDHW10/ RDMT10

ARE4040R 2 40 28 300 32 50 250 RDHW12/ RDMT12

Straight Shank Style

ROUGHING 2 FLUTES 3 FLUTES

Part No. Clamp Screw Clamp Assembly Wrench

ARS0020R 261-140 CM3.5-141 104-T15
ARS3025R 501-161 CM3.5-141 104-T15
ARS3032R 501-161 CM3.5-141 104-T15
ARS4040R 262-142 CM4-141 104-T15
ARL0020R 261-140 CM3.5-141 104-T15
ARL3025R 501-161 CM3.5-141 104-T15
ARL3032R 501-161 CM3.5-141 104-T15
ARL4040R 262-142 CM4-141 104-T15
ARE0020R 261-140 CM3.5-141 104-T15
ARE3025R 501-161 CM3.5-141 104-T15

ARE3032R 501-161 CM3.5-141 104-T15
ARE4040R 262-142 CM4-141 104-T15

Inserts p. 73

HRC 50

50
SEMI-FINISHING

IAR /AR

Inserts p. 136
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D 0/-0.2

IAR /AR

Modular Style

ROUGHING 2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 73

ARM- Modular Type
Part No. Flutes ØD H Ød1 M Ød2 A B C E R Insert

ARM0020R-2 2 20.0 30.0 10.5 M10 18.0 5.5 19.0 10.0 15.0 4.0 RDMT08/RDHW08

ARM3025R-2 2 25.0 35.0 12.5 M12 21.0 5.5 22.0 10.0 17.0 5.0 RDMT10/RDHW10

ARM3032R-3 3 32.0 40.0 17.0 M16 29.0 6.0 23.0 12.0 22.0 5.0 RDMT10/RDHW10

ARM3040R-4 4 40.0 40.0 17.0 M16 29.0 6.0 23.0 12.0 22.0 5.0 RDMT10/RDHW10

Part No. Clamp Screw Clamp Assembly Wrench

ARM0020R-2 261-140 CM3.5-141 104-T15
ARM3025R-2 501-161 CM3.5-141 104-T15

ARM3032R-3 501-161 CM3.5-141 104-T15
ARM3040R-4 501-161 CM3.5-141 104-T15

ØD

H

B

C

A

Ød2

R

Ød1

H

ød2

M

øD

C

A
B

E

ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120

ASC32-17-210-110 32
40

M16
210 110 100

32 17 28 Ø32
Ø40ASC32-17-260-140 260 140 120

HRC 50

50
SEMI-FINISHING
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L
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D 0/-0.2

IAR /AR

Modular Style

ROUGHING 2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 73

ARM- Modular Type
Part No. Flutes ØD H Ød1 M Ød2 A B C E R Insert

ARM0020R-2 2 20.0 30.0 10.5 M10 18.0 5.5 19.0 10.0 15.0 4.0 RDMT08/RDHW08

ARM3025R-2 2 25.0 35.0 12.5 M12 21.0 5.5 22.0 10.0 17.0 5.0 RDMT10/RDHW10

ARM3032R-3 3 32.0 40.0 17.0 M16 29.0 6.0 23.0 12.0 22.0 5.0 RDMT10/RDHW10

ARM3040R-4 4 40.0 40.0 17.0 M16 29.0 6.0 23.0 12.0 22.0 5.0 RDMT10/RDHW10

Part No. Clamp Screw Clamp Assembly Wrench

ARM0020R-2 261-140 CM3.5-141 104-T15
ARM3025R-2 501-161 CM3.5-141 104-T15

ARM3032R-3 501-161 CM3.5-141 104-T15
ARM3040R-4 501-161 CM3.5-141 104-T15

ØD

H

B

C

A

Ød2

R

Ød1

H

ød2

M

øD

C

A
B

E

ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120

ASC32-17-210-110 32
40

M16
210 110 100

32 17 28 Ø32
Ø40ASC32-17-260-140 260 140 120

HRC 50

50
SEMI-FINISHING

L
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2
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L
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D 0/-0.2

L
lslb

Ø
D

Ø
dØ
D

1

IAR /AR Straight Shank Style

ROUGHING HRC 50

50
2 FLUTES 3 FLUTES

IAR- INCH
Part No. Flutes ØD ØD1 L Ød lb ls Insert

IARS16R 2 1.000 0.528 5.512 1.000 2.362 3.150 RDHW12/RDMT12

IARS20R 2 1.250 0.778 5.906 1.250 2.756 3.150 RDHW12/RDMT12

IARS24R 3 1.500 1.028 6.299 1.500 3.150 3.150 RDHW12/RDMT12

IARL16R 2 1.000 0.528 7.874 1.000 4.724 3.150 RDHW12/RDMT12

IARL20R 2 1.250 0.778 8.268 1.250 5.118 3.150 RDHW12/RDMT12

IARL24R 3 1.500 1.028 8.661 1.500 5.512 3.150 RDHW12/RDMT12

IARE16R 2 1.000 0.528 11.811 1.000 7.087 4.724 RDHW12/RDMT12

IARE20R 2 1.250 0.778 12.205 1.250 7.480 4.724 RDHW12/RDMT12

IARE24R 3 1.500 1.028 12.598 1.500 7.874 4.724 RDHW12/RDMT12

Part No. Clamp Screw Clamp Assembly Wrench

IARS16R 262-142 CM4-141 104-T15
IARS20R 262-142 CM4-141 104-T15
IARS24R 262-142 CM4-141 104-T15
IARL16R 262-142 CM4-141 104-T15
IARL20R 262-142 CM4-141 104-T15
IARL24R 262-142 CM4-141 104-T15
IARE16R 262-142 CM4-141 104-T15

IARE20R 262-142 CM4-141 104-T15
IARE24R 262-142 CM4-141 104-T15

Inserts p. 73

SEMI-FINISHING
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D 0/-0.2

L
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Ø
D

Ø
dØ
D
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AR- METRIC
Part No. Flutes ØD ØD1 L Ød lb ls Insert

ARS0020R 2 20 12 130 20 50 80 RDHW08/ RDMT08

ARS3025R 2 25 15 140 25 60 80 RDHW10/ RDMT10

ARS3032R 3 32 22 150 32 70 80 RDHW10/ RDMT10

ARS4040R 3 40 28 150 32 50 100 RDHW12/ RDMT12

ARL0020R 2 20 12 180 20 100 80 RDHW08/ RDMT08

ARL3025R 2 25 15 200 25 120 80 RDHW10/ RDMT10

ARL3032R 3 32 22 200 32 120 80 RDHW10/ RDMT10

ARL4040R 3 40 28 250 32 50 200 RDHW12/ RDMT12

ARE0020R 2 20 12 250 20 130 120 RDHW08/ RDMT08

ARE3025R 2 25 15 300 25 180 120 RDHW10/ RDMT10

ARE3032R 3 32 22 300 32 180 120 RDHW10/ RDMT10

ARE4040R 2 40 28 300 32 50 250 RDHW12/ RDMT12

Straight Shank Style

ROUGHING 2 FLUTES 3 FLUTES

Part No. Clamp Screw Clamp Assembly Wrench

ARS0020R 261-140 CM3.5-141 104-T15
ARS3025R 501-161 CM3.5-141 104-T15
ARS3032R 501-161 CM3.5-141 104-T15
ARS4040R 262-142 CM4-141 104-T15
ARL0020R 261-140 CM3.5-141 104-T15
ARL3025R 501-161 CM3.5-141 104-T15
ARL3032R 501-161 CM3.5-141 104-T15
ARL4040R 262-142 CM4-141 104-T15
ARE0020R 261-140 CM3.5-141 104-T15
ARE3025R 501-161 CM3.5-141 104-T15

ARE3032R 501-161 CM3.5-141 104-T15
ARE4040R 262-142 CM4-141 104-T15

Inserts p. 73

HRC 50

50
SEMI-FINISHING

IAR /AR

Inserts p. 136

Modular Shanks on p. 163
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D 0/-0.2

IAR /AR

Modular Style

ROUGHING 2 FLUTES 3 FLUTES 4 FLUTES

Inserts p. 73

ARM- Modular Type
Part No. Flutes ØD H Ød1 M Ød2 A B C E R Insert

ARM0020R-2 2 20.0 30.0 10.5 M10 18.0 5.5 19.0 10.0 15.0 4.0 RDMT08/RDHW08

ARM3025R-2 2 25.0 35.0 12.5 M12 21.0 5.5 22.0 10.0 17.0 5.0 RDMT10/RDHW10

ARM3032R-3 3 32.0 40.0 17.0 M16 29.0 6.0 23.0 12.0 22.0 5.0 RDMT10/RDHW10

ARM3040R-4 4 40.0 40.0 17.0 M16 29.0 6.0 23.0 12.0 22.0 5.0 RDMT10/RDHW10

Part No. Clamp Screw Clamp Assembly Wrench

ARM0020R-2 261-140 CM3.5-141 104-T15
ARM3025R-2 501-161 CM3.5-141 104-T15

ARM3032R-3 501-161 CM3.5-141 104-T15
ARM3040R-4 501-161 CM3.5-141 104-T15

ØD

H

B

C

A

Ød2

R

Ød1

H

ød2

M

øD

C

A
B

E

ød1

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120

ASC32-17-210-110 32
40

M16
210 110 100

32 17 28 Ø32
Ø40ASC32-17-260-140 260 140 120

HRC 50

50
SEMI-FINISHING
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IAR /AR Inserts

Part No. JX
10

45

C
Y

25
0

R T (mm) A (˚)

RDMT0802M0TN • • 4.0 2.38 15.0 

RDMT10T3M0TN • • 5.0 3.97 15.0 

RDMT1204M0TN • • 6.0 4.76 15.0 

RDMT1605M0TN • • 8.0 5.56 15.0 

RDHW0802M0TN • • 4.0 2.38 15.0 

RDHW10T3M0TN • • 5.0 3.97 15.0 

RDHW1204M0TN • • 6.0 4.76 15.0 

RDHW1605M0TN • • 8.0 5.56 15.0 

COATING MATERIALS FOR INSERTS

Material Name Coating Name
Coating Type Application Features

JX1045
(P30-M30-K30)

JX Coating
PVD

General purpose for steel Uses moderate substrate, 
Multi purpose grade

CY250
(P30-M30-K30)

CY Coating (TiAIN)
PVD

General purpose for steel Uses TiAlN coating, has wide cutting range

R A

T

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

JS4045 
P30-K30

JS Coating 
PVD

General purpose for steel
Uses rough grain substrate and JS coating. Suitble for general steel 
cutting

CY250 
P30-M30-K30

PCA Coating 
PVD

General purpose for steel Uses TiAlN Coating; has wide cutting region range

JS
40

45
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IAR /AR
Cutting Conditions
Shank + Modular Styles
Inch + Metric

CY250

CY250

CY250

CY250

CY250

CY250

CY250

JX1045

JX1045

JX1045

JX1045

JX1045

JX1045

JX1045

Inch Metric

Ø mm 20 (R4) 25 (R5) 32 (R5) 40 (R5) 40 (R6) Ø mm 20 (R4) 25 (R5) 32 (R5) 40 (R5) 40 (R6)

Ø inch 3/4" 1" 1" 1.5" 1.5” Ø inch 3/4" 1" 1" 1.5" 1.5”

Flutes 2 2 3 4 3 Flutes 2 2 3 4 3
Mild Steel
<200HB

N(rpm) 3980 3180 2480 1990 1990 N(rpm) 3980 3180 2480 1990 1990
Vc(sfm) 820 820 820 820 820 Vc(m/min) 250 250 250 250 250

Vf(in/min) 125 100 146 157 188 Vf(mm/min) 3180 2540 3720 3980 4770
fz(in/t) 0.016 0.016 0.020 0.020 0.031 fz(mm/t) 0.40 0.40 0.50 0.50 0.80

doc(in) 0.059 0.059 0.059 0.059 0.079 doc(mm) 1.5 1.5 1.5 1.5 2
woc(in) 0.394 0.512 0.630 0.787 0.787 woc(mm) 10 13 16 20 20

Carbon Steel
Alloy Steel
<30HRC

N(rpm) 3180 2540 1990 1590 1590 N(rpm) 3180 2540 1990 1590 1590
Vc(sfm) 656 656 656 656 656 Vc(m/min) 200 200 200 200 200

Vf(in/min) 100 80 117 125 113 Vf(mm/min) 2540 2030 2980 3180 2860
fz(in/t) 0.016 0.016 0.020 0.020 0.024 fz(mm/t) 0.40 0.40 0.50 0.50 0.60

doc(in) 0.059 0.059 0.059 0.059 0.079 doc(mm) 1.5 1.5 1.5 1.5 2
woc(in) 0.394 0.512 0.630 0.787 0.787 woc(mm) 10 13 16 20 20

Carbon Steel
Alloy Steel
30-40HRC

N(rpm) 2380 1910 1490 1190 1190 N(rpm) 2380 1910 1490 1190 1190
Vc(sfm) 492 492 492 492 492 Vc(m/min) 150 150 150 150 150

Vf(in/min) 56 45 61 65 49 Vf(mm/min) 1420 1140 1560 1660 1240
fz(in/t) 0.012 0.012 0.014 0.014 0.014 fz(mm/t) 0.30 0.30 0.35 0.35 0.35

doc(in) 0.059 0.059 0.059 0.059 0.079 doc(mm) 1.5 1.5 1.5 1.5 2
woc(in) 0.394 0.512 0.630 0.787 0.787 woc(mm) 10 13 16 20 20

Carbon Steel
Alloy Steel
40-45HRC

N(rpm) 1590 1270 990 790 790 N(rpm) 1590 1270 990 790 790
Vc(sfm) 328 328 328 328 328 Vc(m/min) 100 100 100 100 100

Vf(in/min) 25 20 29 31 23 Vf(mm/min) 630 500 740 790 590
fz(in/t) 0.008 0.008 0.010 0.010 0.010 fz(mm/t) 0.20 0.20 0.25 0.25 0.25

doc(in) 0.039 0.039 0.039 0.039 0.059 doc(mm) 1 1 1 1 1.5
woc(in) 0.394 0.512 0.630 0.787 0.787 woc(mm) 10 13 16 20 20

Carbon Steel
Alloy Steel
45-50HRC

N(rpm) 1270 1010 790 630 630 N(rpm) 1270 1010 790 630 630
Vc(sfm) 262 262 262 262 262 Vc(m/min) 80 80 80 80 80

Vf(in/min) 15 12 16 17 13 Vf(mm/min) 380 300 400 420 320
fz(in/t) 0.006 0.006 0.007 0.007 0.007 fz(mm/t) 0.15 0.15 0.17 0.17 0.17

doc(in) 0.039 0.039 0.039 0.039 0.039 doc(mm) 1 1 1 1 1
woc(in) 0.394 0.512 0.630 0.787 0.787 woc(mm) 10 13 16 20 20

Stainless Steel N(rpm) 2860 2290 1790 1430 1430 N(rpm) 2860 2290 1790 1430 1430
Vc(sfm) 591 591 591 591 591 Vc(m/min) 180 180 180 180 180

Vf(in/min) 67 54 74 79 67 Vf(mm/min) 1710 1370 1870 2000 1710
fz(in/t) 0.012 0.012 0.014 0.014 0.016 fz(mm/t) 0.30 0.30 0.35 0.35 0.40

doc(in) 0.059 0.059 0.059 0.059 0.079 doc(mm) 1.5 1.5 1.5 1.5 2
woc(in) 0.394 0.512 0.630 0.787 0.787 woc(mm) 10 13 16 20 20

Cast Iron N(rpm) 3180 2540 1990 1590 1590 N(rpm) 3180 2540 1990 1590 1590
Vc(sfm) 656 656 656 656 656 Vc(m/min) 200 200 200 200 200

Vf(in/min) 125 100 141 150 150 Vf(mm/min) 3180 2540 3580 3810 3810
fz(in/t) 0.020 0.020 0.024 0.024 0.031 fz(mm/t) 0.50 0.50 0.60 0.60 0.80

doc(in) 0.059 0.059 0.059 0.059 0.079 doc(mm) 1.5 1.5 1.5 1.5 2
woc(in) 0.394 0.512 0.630 0.787 0.787 woc(mm) 10 13 16 20 20

JS4045

JS4045

JS4045

JS4045

JS4045

JS4045

JS4045
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IAR /AR
Cutting Conditions
Face Mill Style
Inch + Metric

CY250

CY250

CY250

CY250

CY250

CY250

CY250

JX1045

JX1045

JX1045

JX1045

JX1045

JX1045

JX1045

Inch Metric

Ø mm 50 
(R6)

63 
(R6)

80 
(R6)

100 
(R6)

80 
(R8)

100 
(R8)

Ø mm 50 
(R6)

63 
(R6)

80 
(R6)

100 
(R6)

80 
(R8)

100 
(R8)

Ø inch 2.0" 2.5" 3.0" 4.0" 3.0" 4.0" Ø inch 2.0" 2.5" 3.0" 4.0" 3.0" 4.0"

Flutes 5 6 6 5 4 5 Flutes 5 6 6 5 4 5
Mild Steel
<200HB

N(rpm) 1590 1260 990 790 990 790 N(rpm) 1590 1260 990 790 990 790
Vc(sfm) 820 820 820 820 820 820 Vc(m/min) 250 250 250 250 250 250

Vf(in/min) 250 238 187 124 124 124 Vf(mm/min) 6360 6040 4750 3160 3160 3160
fz(in/t) 0.031 0.031 0.031 0.031 0.031 0.031 fz(mm/t) 0.80 0.80 0.80 0.80 0.80 0.80

doc(in) 0.079 0.079 0.079 0.079 0.098 0.098 doc(mm) 2 2 2 2 2.5 2.5
woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Carbon 
Steel
Alloy Steel
<30HRC

N(rpm) 1270 1010 790 630 790 630 N(rpm) 1270 1010 790 630 790 630
Vc(sfm) 656 656 656 656 656 656 Vc(m/min) 200 200 200 200 200 200

Vf(in/min) 150 143 112 74 87 87 Vf(mm/min) 3810 3630 2840 1890 2210 2200
fz(in/t) 0.024 0.024 0.024 0.024 0.028 0.028 fz(mm/t) 0.60 0.60 0.60 0.60 0.70 0.70

doc(in) 0.079 0.079 0.079 0.079 0.098 0.098 doc(mm) 2 2 2 2 2.5 2.5
woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Carbon 
Steel
Alloy Steel
30-40HRC

N(rpm) 950 750 590 470 590 470 N(rpm) 950 750 590 470 590 470
Vc(sfm) 492 492 492 492 492 492 Vc(m/min) 150 150 150 150 150 150

Vf(in/min) 56 53 42 28 37 37 Vf(mm/min) 1420 1350 1060 700 940 940
fz(in/t) 0.012 0.012 0.012 0.012 0.016 0.016 fz(mm/t) 0.30 0.30 0.30 0.30 0.40 0.40

doc(in) 0.079 0.079 0.079 0.079 0.098 0.098 doc(mm) 2 2 2 2 2.5 2.5
woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Carbon 
Steel
Alloy Steel
40-45HRC

N(rpm) 630 500 390 310 390 310 N(rpm) 630 500 390 310 390 310
Vc(sfm) 328 328 328 328 328 328 Vc(m/min) 100 100 100 100 100 100

Vf(in/min) 25 24 18 12 15 15 Vf(mm/min) 630 600 460 310 390 380
fz(in/t) 0.008 0.008 0.008 0.008 0.010 0.010 fz(mm/t) 0.20 0.20 0.20 0.20 0.25 0.25

doc(in) 0.059 0.059 0.059 0.059 0.079 0.079 doc(mm) 1.5 1.5 1.5 1.5 2 2
woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Carbon 
Steel
Alloy Steel
45-50HRC

N(rpm) 500 400 310 250 310 250 N(rpm) 500 400 310 250 310 250
Vc(sfm) 262 262 262 262 262 262 Vc(m/min) 80 80 80 80 80 80

Vf(in/min) 20 19 15 10 12 12 Vf(mm/min) 500 480 370 250 310 310
fz(in/t) 0.008 0.008 0.008 0.008 0.010 0.010 fz(mm/t) 0.20 0.20 0.20 0.20 0.25 0.25

doc(in) 0.039 0.039 0.039 0.039 0.059 0.059 doc(mm) 1 1 1 1 1.5 1.5
woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Stainless 
Steel

N(rpm) 1140 900 710 570 710 570 N(rpm) 1140 900 710 570 710 570
Vc(sfm) 591 591 591 591 591 591 Vc(m/min) 180 180 180 180 180 180

Vf(in/min) 112 106 84 56 67 67 Vf(mm/min) 2850 2700 2130 1420 1700 1710
fz(in/) 0.020 0.020 0.020 0.020 0.024 0.024 fz(mm/t) 0.50 0.50 0.50 0.50 0.60 0.60

doc(in) 0.079 0.079 0.079 0.079 0.098 0.098 doc(mm) 2 2 2 2 2.5 2.5
woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

Cast Iron N(rpm) 1270 1010 790 630 790 630 N(rpm) 1270 1010 790 630 790 630
Vc(sfm) 656 656 656 656 656 656 Vc(m/min) 200 200 200 200 200 200

Vf(in/min) 200 191 149 99 99 99 Vf(mm/min) 5080 4840 3790 2520 2520 2520
fz(in/) 0.031 0.031 0.031 0.031 0.031 0.031 fz(mm/t) 0.80 0.80 0.80 0.80 0.80 0.80

doc(in) 0.079 0.079 0.079 0.079 0.098 0.098 doc(mm) 2 2 2 2 2.5 2.5
woc(in) 0.984 1.260 1.575 1.969 1.575 1.969 woc(mm) 25 32 40 50 40 50

JS4045

JS4045

JS4045

JS4045

JS4045

JS4045

JS4045



IARPF/ARPF

TH coated inserts are ideal for high-speed and  
high-efficiency machining of hardened steels

High-precision inserts provide long tool life and  
improved part finish

Wide variety of sizes and corner radius geometries are available

Available carbide shanks provide increased damping  
and reduced vibration

Indexable Corner Radius for  
High-Precision Finishing

FEATURES

SHANK 
STYLE

MODULAR 
STYLE
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FEATURES

IARPF/ARPF
Indexable Corner Radius for
High-Precision Finishing

TH Coated Inserts are ideal for high-speed and high-efficiency machining of hardened steels

High-precision inserts provide long tool life and improved part finish

Wide variety of sizes and corner radius geometries are available

Available carbide shanks provide increased damping and reduced vibration
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IARPF/ARPF 

IntroductIon
The Precision Finishing Indexable End Mill Series combines high precision inserts with revolutionary new coatings to provide 
higher machining efficiency and longer tool life. A variety of inch and metric inserts in both Ball Nose and Corner Radius styles are 
available, and holders are stocked in a variety of lengths in either steel or solid carbide shanks.

 

Features

1. High Precision Inserts

The high-precision Corner Radius inserts for the IARPF/ARPF feature an insert tolerance of ±0.015mm (0.0006”) and set-up 
accuracy of ±0.02mm (0.0008”).

70

60

50

40

30

20

0 50 100 150 200
(164 sfm) (328.1 sfm) (492.1 sfm) (656.2 sfm)

HRC

D2 (H)
AISI 420

H13 (H)

P21

AISI 4140
AISI 304

H13 (A)
D2 (A)

AISI 1049

CUTTING SPEED (m/min)

Corner radius style inserts are available 
in Hitachi’s revolutionary TH coatings. 
The TH coating provides unrivaled 
performance in hardened steels.
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D 0/-0.2

IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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D 0/-0.2

IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A

lb
L

R

l

ls

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF
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D 0/-0.2

IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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D 0/-0.2

IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A

lb
L

R

l

ls

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF

Inserts p. 146
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D 0/-0.2

IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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D 0/-0.2

IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A

lb
L

R

l

ls

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF
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D 0/-0.2

IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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D 0/-0.2

IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A

lb
L

R

l

ls

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF

Inserts p. 146
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D 0/-0.2

IARPFWR - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S06WR 2 0.375 5.512 0.118 0.906 2.953 2.559 0.375 0.366 B IZCFW060-Rx.x

IARPF08S08WR 2 0.500 5.906 0.157 1.024 3.346 2.559 0.500 0.492 B IZCFW080-Rx.x

IARPFW - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S06W 2 0.375 3.937 0.118 0.906 1.378 2.559 0.375 0.366 B IZCFW060-Rx.x

IARPF08S08W 2 0.500 4.331 0.157 1.024 1.772 2.559 0.500 0.492 B IZCFW080-Rx.x

IARPF12S12W 2 0.750 6.299 0.236 0.866 2.165 4.134 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16W 2 1.000 7.087 0.315 0.984 2.500 4.528 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF
Corner Radius Style
Carbide Shank
Regular Length

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S06W 581-142 104-T10
IARPF08S08W 581-143 105-T20
IARPF12S12W 581-148 101-T25S
IARPF16S16W 581-146 105-T30A

IARPF06S06WR 581-142 104-T10
IARPF08S08WR 581-143 105-T20

lb
L

R

l

ls

Ød1

l1

ØD

Ød2 CARBIDE

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS
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D 0/-0.2

IARPFWL - INCH
Part No. Flutes ØD H l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S06WL 2 0.375 7.087 0.118 0.512 1.378 5.709 0.375 0.366 B IZCFW060-Rx.x

IARPF08S08WL 2 0.500 7.087 0.157 0.591 1.772 5.315 0.500 0.492 B IZCFW080-Rx.x

IARPF12S12WL 2 0.750 9.843 0.236 0.827 3.150 6.693 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16WL 2 1.000 9.843 0.315 0.945 3.150 6.693 1.000 0.980 B IZCFW160-Rx.x

IARPF16S20WL 2 1.000 11.811 0.315 0.945 7.480 4.331 1.250 0.980 B IZCFW160-Rx.x

Inserts p. 93

ARPFWL - METRIC
Part No. Flutes ØD H l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S08WL 2 8 130 2.5 18 65 65 8 7.8 B ZCFW080-Rx.x

ARPF10S10WL 2 10 140 3.0 23 75 65 10 9.8 B ZCFW100-Rx.x

ARPF12S12WL 2 12 150 4.0 26 85 65 12 11.8 B ZCFW120-Rx.x

ARPFWE - METRIC
Part No. Flutes ØD H l l1 lb ls Ød1 Ød2 Type Insert

ARPF16S16WE 2 16 200 5 29 120 80 16 15.8 B ZCFW160-Rx.x

ARPF20S20WE 2 20 250 6 36 150 100 20 19.8 B ZCFW200-Rx.x

ARPF25S25WE 2 25 300 8 41 190 110 25 24.8 B ZCFW250-Rx.x

Part No. Clamp Screw Wrench

IARPF06S06WL 581-142 104-T10

IARPF08S08WL 581-143 105-T20

IARPF12S12WL 581-148 101-T25S
IARPF16S16WL 581-146 105-T30A
ARPF08S08WL 581-141 104-T8
ARPF10S10WL 581-142 104-T10

ARPF12S12WL 581-143 105-T20

Part No. Clamp Screw Wrench

ARPF16S16WE 581-144 105-T20

ARPF20S20WE 581-145 101-T25S

ARPF25S25WE 581-146 105-T30A

IARPF/ARPF
Corner Radius Style
Carbide Shank
Long Length / 
Extra Long Length

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

H
lb

R

l

ls

Ød1

l1

ØD

Ød2 CARBIDE
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IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A

lb
L

R

l

ls

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF

Inserts p. 146
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ARPF-M - METRIC

Part No. Flutes ØD H l Ød1 Ød2 A B C E M Type Insert
ARPFM20 2 20 38 6 10.5 17.8 5.5 19 10 15 M10 15 ZCFW200-Rx.x

ARPFM25 2 25 38 8 12.5 20.8 5.5 22 10 17 M12 17 ZCFW250-Rx.x

IARPF/ARPF Corner Radius Style
Modular

Part No. Clamp Screw Wrench

ARPFM20 581-145 101-T25S
ARPFM25 581-146 105-T30A

H

ød2

M

øD

C

A
B

E

ød1

CR

l

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

Inserts p. 93

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120
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IARPFWR - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S06WR 2 0.375 5.512 0.118 0.906 2.953 2.559 0.375 0.366 B IZCFW060-Rx.x

IARPF08S08WR 2 0.500 5.906 0.157 1.024 3.346 2.559 0.500 0.492 B IZCFW080-Rx.x

IARPFW - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S06W 2 0.375 3.937 0.118 0.906 1.378 2.559 0.375 0.366 B IZCFW060-Rx.x

IARPF08S08W 2 0.500 4.331 0.157 1.024 1.772 2.559 0.500 0.492 B IZCFW080-Rx.x

IARPF12S12W 2 0.750 6.299 0.236 0.866 2.165 4.134 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16W 2 1.000 7.087 0.315 0.984 2.500 4.528 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF
Corner Radius Style
Carbide Shank
Regular Length

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S06W 581-142 104-T10
IARPF08S08W 581-143 105-T20
IARPF12S12W 581-148 101-T25S
IARPF16S16W 581-146 105-T30A

IARPF06S06WR 581-142 104-T10
IARPF08S08WR 581-143 105-T20
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Ød2 CARBIDE

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS
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IARPFWL - INCH
Part No. Flutes ØD H l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S06WL 2 0.375 7.087 0.118 0.512 1.378 5.709 0.375 0.366 B IZCFW060-Rx.x

IARPF08S08WL 2 0.500 7.087 0.157 0.591 1.772 5.315 0.500 0.492 B IZCFW080-Rx.x

IARPF12S12WL 2 0.750 9.843 0.236 0.827 3.150 6.693 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16WL 2 1.000 9.843 0.315 0.945 3.150 6.693 1.000 0.980 B IZCFW160-Rx.x

IARPF16S20WL 2 1.000 11.811 0.315 0.945 7.480 4.331 1.250 0.980 B IZCFW160-Rx.x

Inserts p. 93

ARPFWL - METRIC
Part No. Flutes ØD H l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S08WL 2 8 130 2.5 18 65 65 8 7.8 B ZCFW080-Rx.x

ARPF10S10WL 2 10 140 3.0 23 75 65 10 9.8 B ZCFW100-Rx.x

ARPF12S12WL 2 12 150 4.0 26 85 65 12 11.8 B ZCFW120-Rx.x

ARPFWE - METRIC
Part No. Flutes ØD H l l1 lb ls Ød1 Ød2 Type Insert

ARPF16S16WE 2 16 200 5 29 120 80 16 15.8 B ZCFW160-Rx.x

ARPF20S20WE 2 20 250 6 36 150 100 20 19.8 B ZCFW200-Rx.x

ARPF25S25WE 2 25 300 8 41 190 110 25 24.8 B ZCFW250-Rx.x

Part No. Clamp Screw Wrench

IARPF06S06WL 581-142 104-T10

IARPF08S08WL 581-143 105-T20

IARPF12S12WL 581-148 101-T25S
IARPF16S16WL 581-146 105-T30A
ARPF08S08WL 581-141 104-T8
ARPF10S10WL 581-142 104-T10

ARPF12S12WL 581-143 105-T20

Part No. Clamp Screw Wrench

ARPF16S16WE 581-144 105-T20

ARPF20S20WE 581-145 101-T25S

ARPF25S25WE 581-146 105-T30A

IARPF/ARPF
Corner Radius Style
Carbide Shank
Long Length / 
Extra Long Length

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS
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IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A
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IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A
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SEMI-FINISHING FINISHING
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HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF

Inserts p. 146
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ARPF-M - METRIC

Part No. Flutes ØD H l Ød1 Ød2 A B C E M Type Insert
ARPFM20 2 20 38 6 10.5 17.8 5.5 19 10 15 M10 15 ZCFW200-Rx.x

ARPFM25 2 25 38 8 12.5 20.8 5.5 22 10 17 M12 17 ZCFW250-Rx.x

IARPF/ARPF Corner Radius Style
Modular

Part No. Clamp Screw Wrench

ARPFM20 581-145 101-T25S
ARPFM25 581-146 105-T30A

H

ød2
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A
B

E

ød1

CR

l

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

Inserts p. 93

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120
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ARPF-M - METRIC

Part No. Flutes ØD H l Ød1 Ød2 A B C E M Type Insert
ARPFM20 2 20 38 6 10.5 17.8 5.5 19 10 15 M10 15 ZCFW200-Rx.x

ARPFM25 2 25 38 8 12.5 20.8 5.5 22 10 17 M12 17 ZCFW250-Rx.x

IARPF/ARPF Corner Radius Style
Modular

Part No. Clamp Screw Wrench

ARPFM20 581-145 101-T25S
ARPFM25 581-146 105-T30A

H
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E
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CR

l

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

Inserts p. 93

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120

L
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IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A
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SEMI-FINISHING FINISHING
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HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF

Inserts p. 146

Modular Shanks on p. 163
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ARPF-M - METRIC

Part No. Flutes ØD H l Ød1 Ød2 A B C E M Type Insert
ARPFM20 2 20 38 6 10.5 17.8 5.5 19 10 15 M10 15 ZCFW200-Rx.x

ARPFM25 2 25 38 8 12.5 20.8 5.5 22 10 17 M12 17 ZCFW250-Rx.x

IARPF/ARPF Corner Radius Style
Modular

Part No. Clamp Screw Wrench

ARPFM20 581-145 101-T25S
ARPFM25 581-146 105-T30A

H

ød2

M

øD

C

A
B

E

ød1

CR

l

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

Inserts p. 93

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1

© 2013 Hitachi Tool Engineering USA | ph 800 333 1514 | www.hitachitoolusa.com 43

IARPF/ARPF Inserts

Material name Coating Name
Coating Type Application Features

ATH08M
(P01-K01)

ATH Coating
PVD

For hardened steel 50HRC or 
more

Multi-layer structure provides improved adhesion
strength, coating hardness, and oxidation resistance

PTH08M
(P01-K01)

TH Coating
PVD

Uses nano-composite coating; excellent for high-speed 

PCA12M
(P10)

PCA Coating
PVD

General purpose for steel

METRIC
Part No. P

C
A

12
M

P
T

H
08

M

R 
(mm)

A
(mm)

T
(mm)

ØB
(mm)

ZCFW080-R0.3 • • 0.3 

9.7 2.1 8ZCFW080-R0.5 • • 0.5 

ZCFW080-R1.0 • • 1.0 

ZCFW100-R0.3 • • 0.3 

12 2.7 10

ZCFW100-R0.5 • • 0.5 

ZCFW100-R1.0 • • 1.0 

ZCFW100-R1.5 • • 1.5 

ZCFW100-R2.0 • • 2.0 

ZCFW100-R3.0 • • 3.0 

ZCFW120-R0.3 • • 0.3 

14.6 4.2 12

ZCFW120-R0.5 • • 0.5 

ZCFW120-R1.0 • • 1.0 

ZCFW120-R1.5 • • 1.5 

ZCFW120-R2.0 • • 2.0 

ZCFW120-R3.0 • • 3.0 

ZCFW160-R0.3 • • 0.3 

16.6 4.2 16

ZCFW160-R0.5 • • 0.5 

ZCFW160-R1.0 • • 1.0 

ZCFW160-R1.5 • • 1.5 

ZCFW160-R2.0 • • 2.0 

ZCFW160-R3.0 • • 3.0 

Part No. P
C

A
12

M

P
T

H
08

M

A
T

H
08

M

R
(mm)

A
(mm)

T
(mm)

ØB
(mm)

ZCFW200-R0.3 • • 0.3 

19.9 5.2 20

ZCFW200-R0.5 • • 0.5 

ZCFW200-R1.0 • • 1.0 

ZCFW200-R1.5 • • 1.5 

ZCFW200-R2.0 • • 2.0 

ZCFW200-R3.0 • • 3.0 

ZCFW250-R0.3 • • 0.3 

22.6 6.2 25

ZCFW250-R0.5 • • 0.5 

ZCFW250-R1.0 • • 1.0 

ZCFW250-R2.0 • • 2.0 

ZCFW250-R3.0 • • 3.0 

INCH
R

(in)
A

(in)
T

(in)
ØB
(in)

IZCFW060-R0.8 • 0.031 

0.474 0.106 0.375 IZCFW060-R1.6 • 0.063 

IZCFW060-R3.2 • 0.126 

IZCFW080-R0.8 • 0.031 

0.574 0.126 0.500 IZCFW080-R1.6 • 0.063 

IZCFW080-R3.2 • 0.126 

IZCFW120-R0.8 • 0.031 

0.784 0.205 0.750 IZCFW120-R1.6 • 0.063 

IZCFW120-R3.2 • 0.126 

IZCFW160-R0.8 • 0.031 

0.889 0.244 1.000 IZCFW160-R1.6 • 0.063 

IZCFW160-R3.2 • 0.126 

ØB
B

★

★

★

★

★

★

★

★

★

★

★

★

★  = On September 2013, Scheduled
COATING MATERIALS FOR INSERTS

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

ATH08M 
P01-K01

ATH Coating 
PVD

For hardened steel 50HRC or more
Multi-layer structure provides improved adhesion strength, coating 
hardness, and oxidation resistance

PTH08M 
P01-K01

TH Coating 
PVD

For high-speed finishing of steel
Uses nanocomposite coating; Excellent for high-speed cutting and 
finishing.

PCA12M 
P10

PCA Coating 
PVD

General purpose for steel Uses TiAlN Coating; for roughing to finishing

•

•

•

•

•

•

•

•

•

•

•

•
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IARPF/ARPF 

PCA12M

PCA12M

PCA12M

PTH08M

PTH08M

PTH08M

PTH08M

PTH08M

ATH08M

ATH08M

ATH08M

ATH08M

ATH08M

Cutting Conditions
Inch

Ø 5/16" or 8mm
2

3/8" or 10mm
2

1/2" or 12mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 6360 7960 5090 6360 4240 5300

Vc(sfm) 525 656 525 656 525 656

Vf(in/min) 100 125 80 100 67 83

fz(in/t) 0.008 0.008 0.008 0.008 0.008 0.008

doc(in) 0.008 0.008 0.010 0.010 0.012 0.012

woc(in) 0.031 0.031 0.039 0.039 0.047 0.047

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 4770 5970 3820 4770 3180 3980

Vc(sfm) 394 492 394 492 394 492

Vf(in/min) 75 94 60 75 50 63

fz(in/t) 0.008 0.008 0.008 0.008 0.008 0.008

doc(in) 0.008 0.008 0.010 0.010 0.012 0.012

woc(in) 0.031 0.031 0.039 0.039 0.047 0.047

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 3980 5970 3180 4770 2650 3980

Vc(sfm) 328 492 328 492 328 492

Vf(in/min) 31 47 25 37 21 31

fz(in/t) 0.004 0.004 0.004 0.004 0.004 0.004

doc(in) 0.008 0.008 0.010 0.010 0.012 0.012

woc(in) 0.031 0.031 0.039 0.039 0.047 0.047

Tool Steel
(55-65HRC)

N(rpm) 3180 5170 2540 4140 2120 3450

Vc(sfm) 262 427 262 427 262 427

Vf(in/min) 25 41 20 32 17 27

fz(in/t) 0.004 0.004 0.004 0.004 0.004 0.004

doc(in) 0.004 0.004 0.004 0.004 0.005 0.005

woc(in) 0.008 0.008 0.010 0.010 0.012 0.012

Cast Iron N(rpm) 6360 7960 5090 6360 4240 5300

Vc(sfm) 525 656 525 656 525 656

Vf(in/min) 150 188 120 150 100 125

fz(in/t) 0.012 0.012 0.012 0.012 0.012 0.012

doc(in) 0.008 0.008 0.010 0.010 0.012 0.012

woc(in) 0.031 0.031 0.039 0.039 0.047 0.047
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IARPF/ARPF 

PCA12M

PCA12M

PCA12M

PTH08M

PTH08M

PTH08M

PTH08M

PTH08M

ATH08M

ATH08M

ATH08M

ATH08M

ATH08M

Cutting Conditions
Inch

Ø 5/8" or 16mm
2

3/4" or 20mm
2

1" or 25mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 2540 3180 2540 3180 2030 2540

Vc(sfm) 525 656 525 656 525 656

Vf(in/min) 50 63 50 63 40 50

fz(in/t) 0.010 0.010 0.010 0.010 0.010 0.010

doc(in) 0.031 0.031 0.039 0.039 0.049 0.049

woc(in) 0.063 0.063 0.079 0.079 0.098 0.098

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 1910 2380 1910 2380 1520 1910

Vc(sfm) 394 492 394 492 394 492

Vf(in/min) 37 47 37 47 30 37

fz(in/t) 0.010 0.010 0.010 0.010 0.010 0.010

doc(in) 0.031 0.031 0.039 0.039 0.049 0.049

woc(in) 0.063 0.063 0.079 0.079 0.098 0.098

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 1590 2380 1590 2380 1270 1910

Vc(sfm) 328 492 328 492 328 492

Vf(in/min) 15 22 15 22 12 18

fz(in/t) 0.005 0.005 0.005 0.005 0.005 0.005

doc(in) 0.031 0.031 0.039 0.039 0.049 0.049

woc(in) 0.063 0.063 0.079 0.079 0.098 0.098

Tool Steel
(55-65HRC)

N(rpm) 1270 2070 1270 2070 1010 1650

Vc(sfm) 262 427 262 427 262 427

Vf(in/min) 12 19 12 19 9 15

fz(in/t) 0.005 0.005 0.005 0.005 0.005 0.005

doc(in) 0.006 0.006 0.008 0.008 0.010 0.010

woc(in) 0.014 0.014 0.016 0.016 0.020 0.020

Cast Iron N(rpm) 2540 3180 2540 3180 2030 2540

Vc(sfm) 525 656 525 656 525 656

Vf(in/min) 70 87 70 87 56 70

fz(in/t) 0.014 0.014 0.014 0.014 0.014 0.014

doc(in) 0.031 0.031 0.039 0.039 0.049 0.049

woc(in) 0.063 0.063 0.079 0.079 0.098 0.098
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IARPF/ARPF Cutting Conditions
Metric

Ø 5/16" or 8mm
2

3/8" or 10mm
2

1/2" or 12mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 6360 7960 5090 6360 4240 5300

Vc(m/min) 160 200 160 200 160 200

Vf(mm/min) 2540 3180 2030 2540 1690 2120

fz(mm/t) 0.20 0.20 0.20 0.20 0.20 0.20

doc(mm) 0.2 0.2 0.25 0.25 0.3 0.3

woc(mm) 0.8 0.8 1 1 1.2 1.2

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 4770 5970 3820 4770 3180 3980

Vc(m/min) 120 150 120 150 120 150

Vf(mm/min) 1900 2380 1520 1900 1270 1590

fz(mm/t) 0.20 0.20 0.20 0.20 0.20 0.20

doc(mm) 0.2 0.2 0.25 0.25 0.3 0.3

woc(mm) 0.8 0.8 1 1 1.2 1.2

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 3980 5970 3180 4770 2650 3980

Vc(m/min) 100 150 100 150 100 150

Vf(mm/min) 790 1190 630 950 530 790

fz(mm/t) 0.10 0.10 0.10 0.10 0.10 0.10

doc(mm) 0.2 0.2 0.25 0.25 0.3 0.3

woc(mm) 0.8 0.8 1 1 1.2 1.2

Tool Steel
(55-65HRC)

N(rpm) 3180 5170 2540 4140 2120 3450

Vc(m/min) 80 130 80 130 80 130

Vf(mm/min) 630 1030 500 820 420 690

fz(mm/t) 0.10 0.10 0.10 0.10 0.10 0.10

doc(mm) 0.1 0.1 0.1 0.1 0.12 0.12

woc(mm) 0.2 0.2 0.25 0.25 0.3 0.3

Cast Iron N(rpm) 6360 7960 5090 6360 4240 5300

Vc(m/min) 160 200 160 200 160 200

Vf(mm/min) 3810 4770 3050 3810 2540 3180

fz(mm/t) 0.30 0.30 0.30 0.30 0.30 0.30

doc(mm) 0.2 0.2 0.25 0.25 0.3 0.3

woc(mm) 0.8 0.8 1 1 1.2 1.2

PCA12M

PCA12M

PCA12M

PTH08M

PTH08M

PTH08M

PTH08M

PTH08M

ATH08M

ATH08M

ATH08M

ATH08M

ATH08M
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IARPF/ARPF Cutting Conditions
Metric

Ø 5/8" or 16mm
2

3/4" or 20mm
2

1" or 25mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 2540 3180 2540 3180 2030 2540

Vc(m/min) 160 200 160 200 160 200

Vf(mm/min) 1270 1590 1270 1590 1010 1270

fz(mm/t) 0.25 0.25 0.25 0.25 0.25 0.25

doc(mm) 0.8 0.8 1 1 1.25 1.25

woc(mm) 1.6 1.6 2 2 2.5 2.5

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 1910 2380 1910 2380 1520 1910

Vc(m/min) 120 150 120 150 120 150

Vf(mm/min) 950 1190 950 1190 760 950

fz(mm/t) 0.25 0.25 0.25 0.25 0.25 0.25

doc(mm)

0.8

0.8 1 1 1.25 1.25

woc(mm) 1.6 1.6 2 2 2.5 2.5

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 1590 2380 1590 2380 1270 1910

Vc(m/min) 100 150 100 150 100 150

Vf(mm/min) 380 570 380 570 300 450

fz(mm/t) 0.12 0.12 0.12 0.12 0.12 0.12

doc(mm) 0.8 0.8 1 1 1.25 1.25

woc(mm) 1.6 1.6 2 2 2.5 2.5

Tool Steel
(55-65HRC)

N(rpm) 1270 2070 1270 2070 1010 1650

Vc(m/min) 80 130 80 130 80 130

Vf(mm/min) 300 490 300 490 240 390

fz(mm/t) 0.12 0.12 0.12 0.12 0.12 0.12

doc(mm) 0.16 0.16 0.2 0.2 0.25 0.25

woc(mm) 0.35 0.35 0.4 0.4 0.5 0.5

Cast Iron N(rpm) 2540 3180 2540 3180 2030 2540

Vc(m/min) 160 200 160 200 160 200

Vf(mm/min) 1770 2220 1770 2220 1420 1770

fz(mm/t) 0.35 0.35 0.35 0.35 0.35 0.35

doc(mm) 0.8 0.8 1 1 1.25 1.25

woc(mm) 1.6 1.6 2 2 2.5 2.5

PCA12M

PCA12M

PCA12M

PTH08M

PTH08M

PTH08M

PTH08M

PTH08M

ATH08M

ATH08M

ATH08M

ATH08M

ATH08M



IABPF/ABPF

ATH Coated Inserts are ideal for high-speed and 
high-efficiency machining of hardened steels

ACS Coated Inserts are ideal for increased performance 
and tool life in carbon and alloy steels

New W-Type insert geometry features full-radius flute for 
vertical wall machining

Available carbide shanks provide increased clamping and 
reduced vibration

Indexable Ball End Mills for  
High-Precision Finishing

FEATURES

MODULAR
STYLE

SHANK 
STYLE
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IABPF/ABPF 

Friction Coefficient and Hardness of Coating
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Oxidation Temperature and Hardness of Coating

IMPROVED HARDNESS 
AND OXIDATION RESISTANCE

FEATURES

1. Coated Inserts for Enhanced Productivity

 

 

• WF (ACS05E): For increased tool life in carbon and 
alloy steels (up to HRC50) and cast iron

– Industry’s first multi-layer structure provides improved 
adhesion and coating hardness as well as improving the 
oxidation-resistance temperature.

– Improved coefficient of friction reduces heat during 
machining.

• WH (ATH80D): For increased tool life in 
hardened steels

– Multi-layer structure for improved adhesion 
strength, coating hardness and oxidation 
resistance.

– Ideal for hardened steels (45HRC-65HRC) such 
as D2, H13, M4, and 420 stainless as well as 
pre-hardened steels.

2. New Geometries

 • W-Type: Full radius flute and sharper 
cutting edge

– Full radius flute for smooth vertical wall 
machining.

– Sharper cutting edge for improved 
surface finish.
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IABPFS - INCH
Part No. Flutes ØD R L l l1 lb ls θ Ød1 Ød2 Type Insert

IABPF05S08 2 0.313 0.156 3.937 0.156 0.394 0.984 2.953 6.5˚ 0.500 0.291 Aw IZxFG050

IABPF06S08 2 0.375 0.188 3.937 0.187 0.512 0.984 2.953 4.5˚ 0.500 0.335 A IZxFG060

IABPF08S08 2 0.500 0.250 4.331 0.250 0.591 1.181 3.150 - 0.500 0.480 B IZxFG080

IABPF10S10 2 0.625 0.313 5.118 0.312 0.748 1.969 3.150 - 0.625 0.602 B IZxFG100

IABPF12S12 2 0.750 0.375 5.512 0.375 0.866 2.362 3.150 - 0.750 0.728 B IZxFG120

IABPF16S16 2 1.000 0.500 5.906 0.500 0.984 2.756 3.150 - 1.000 0.980 B IZxFG160

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IABPF05S08 581-141 104-T8

IABPF06S08 581-142 104-T10
IABPF08S08 581-143 105-T20
IABPF10S10 581-144 105-T20
IABPF12S12 581-148 101-T25S
IABPF16S16 581-146 105-T30A

IABPF/ABPF Ball End Style
Regular Length

ABPFS - METRIC
Part No. Flutes ØD R L l l1 lb ls θ Ød1 Ød2 Type Insert

ABPF08S12 2 8 4.0 100 5.0 10 22 78 9.5˚ 12 7.5 A ZxFG080

ABPF10S12 2 10 5.0 100 7.0 13 25 75 5.0˚ 12 9.5 A ZxFG100

ABPF12S12 2 12 6.0 110 8.0 15 30 80 - 12 11.5 B ZxFG120

ABPF16S20 2 16 8.0 130 10.0 19 50 80 2.5˚ 20 15.5 A ZxFG160

ABPF20S25 2 20 10.0 140 12.5 22 60 80 2.5˚ 25 19.5 A ZxFG200

ABPF25S32 2 25 12.5 150 15.0 25 70 80 3.0˚ 32 24.5 A ZxFG250

Inserts p. 105

l

lb ls
L

Ød1

l1
θ

ØD

Ø
d 2

R

øD ød
1ød

2

R
I

I1
lb ls

θ

L

øD ød
1

ød
2

R
I

I1
lb ls

  L

ød
1

ls

θ

L

øD ød
1

ød
2

R
I

I1
lb ls

  L

A

B

Part No. Clamp Screw Wrench

ABPF08S12 581-141 104-T8
ABPF10S12 581-142 104-T10
ABPF12S12 581-143 105-T20
ABPF16S20 581-144 105-T20
ABPF20S25 581-145 101-T25S

ABPF25S32 581-146 105-T30A

BALL NOSE
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IABPFL - INCH
Part No. Flutes ØD R L l l1 lb ls θ Ød1 Ød2 Type Insert

IABPF05S08L 2 0.313 0.156 5.906 0.156 0.394 1.969 3.937 3.0° 0.500 0.291 A IZxFG050

IABPF06S08L 2 0.375 0.188 5.906 0.187 0.512 1.969 3.937 2.0° 0.500 0.335 A IZxFG060

IABPF08S10L 2 0.500 0.250 6.299 0.250 0.591 2.362 3.937 1.7° 0.625 0.480 A IZxFG080

IABPF10S12L 2 0.625 0.313 6.496 0.312 0.748 2.559 3.937 1.6° 0.750 0.602 A IZxFG100

IABPF12S16L 2 0.750 0.375 7.087 0.375 0.866 3.150 3.937 2.6° 1.000 0.728 A IZxFG120

IABPF16S20L 2 1.000 0.500 7.874 0.500 0.984 3.543 4.331 2.4° 1.250 0.980 A IZxFG160

ABPFL - METRIC
Part No. Flutes ØD R L l l1 lb ls θ Ød1 Ød2 Type Insert

ABPF08S12L 2 8 4.0 130 5.0 10 50 80 3.0° 12 7.5 A ZxFG080

ABPF10S16L 2 10 5.0 150 7.0 13 50 100 5.0° 16 9.5 A ZxFG100

ABPF12S16L 2 12 6.0 160 8.0 20 60 100 3.0° 16 10.8 A ZxFG120

ABPF16S20L 2 16 8.0 160 10.0 19 65 95 2.0° 20 15.5 A ZxFG160

ABPF20S25L 2 20 10.0 180 12.5 22 80 100 2.0° 25 19.5 A ZxFG200

ABPF25S32L 2 25 12.5 200 15.0 25 90 110 3.0° 32 24.5 A ZxFG250

Inserts p. 105

IABPF/ABPF Ball End Style
Long Length

Part No. Clamp Screw Wrench

ABPF08S12L 581-141 104-T8

ABPF10S16L 581-142 104-T10
ABPF12S16L 581-143 105-T20
ABPF16S20L 581-144 105-T20
ABPF20S25L 581-145 101-T25S
ABPF25S32L 581-146 105-T30A

Part No. Clamp Screw Wrench

IABPF05S08L 581-141 104-T8

IABPF06S08L 581-142 104-T10
IABPF08S10L 581-143 105-T20
IABPF10S12L 581-144 105-T20
IABPF12S16L 581-148 101-T25S
IABPF16S20L 581-146 105-T30A

R l

lb ls
L

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESBALL NOSE

D ±0.01

© 2013 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 89© 2009 Hitachi Tool Engineering, Ltd. | ph 800 333 1514 | www.hitachitoolusa.com 89

D 0/-0.2

IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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D 0/-0.2

IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A

lb
L

R

l

ls

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF

Inserts p. 158
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D 0/-0.2

IABPFS - INCH
Part No. Flutes ØD R L l l1 lb ls θ Ød1 Ød2 Type Insert

IABPF05S08 2 0.313 0.156 3.937 0.156 0.394 0.984 2.953 6.5˚ 0.500 0.291 Aw IZxFG050

IABPF06S08 2 0.375 0.188 3.937 0.187 0.512 0.984 2.953 4.5˚ 0.500 0.335 A IZxFG060

IABPF08S08 2 0.500 0.250 4.331 0.250 0.591 1.181 3.150 - 0.500 0.480 B IZxFG080

IABPF10S10 2 0.625 0.313 5.118 0.312 0.748 1.969 3.150 - 0.625 0.602 B IZxFG100

IABPF12S12 2 0.750 0.375 5.512 0.375 0.866 2.362 3.150 - 0.750 0.728 B IZxFG120

IABPF16S16 2 1.000 0.500 5.906 0.500 0.984 2.756 3.150 - 1.000 0.980 B IZxFG160

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IABPF05S08 581-141 104-T8

IABPF06S08 581-142 104-T10
IABPF08S08 581-143 105-T20
IABPF10S10 581-144 105-T20
IABPF12S12 581-148 101-T25S
IABPF16S16 581-146 105-T30A

IABPF/ABPF Ball End Style
Regular Length

ABPFS - METRIC
Part No. Flutes ØD R L l l1 lb ls θ Ød1 Ød2 Type Insert

ABPF08S12 2 8 4.0 100 5.0 10 22 78 9.5˚ 12 7.5 A ZxFG080

ABPF10S12 2 10 5.0 100 7.0 13 25 75 5.0˚ 12 9.5 A ZxFG100

ABPF12S12 2 12 6.0 110 8.0 15 30 80 - 12 11.5 B ZxFG120

ABPF16S20 2 16 8.0 130 10.0 19 50 80 2.5˚ 20 15.5 A ZxFG160

ABPF20S25 2 20 10.0 140 12.5 22 60 80 2.5˚ 25 19.5 A ZxFG200

ABPF25S32 2 25 12.5 150 15.0 25 70 80 3.0˚ 32 24.5 A ZxFG250

Inserts p. 105
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I1
lb ls

  L
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Part No. Clamp Screw Wrench

ABPF08S12 581-141 104-T8
ABPF10S12 581-142 104-T10
ABPF12S12 581-143 105-T20
ABPF16S20 581-144 105-T20
ABPF20S25 581-145 101-T25S

ABPF25S32 581-146 105-T30A

BALL NOSE
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D 0/-0.2

IABPFL - INCH
Part No. Flutes ØD R L l l1 lb ls θ Ød1 Ød2 Type Insert

IABPF05S08L 2 0.313 0.156 5.906 0.156 0.394 1.969 3.937 3.0° 0.500 0.291 A IZxFG050

IABPF06S08L 2 0.375 0.188 5.906 0.187 0.512 1.969 3.937 2.0° 0.500 0.335 A IZxFG060

IABPF08S10L 2 0.500 0.250 6.299 0.250 0.591 2.362 3.937 1.7° 0.625 0.480 A IZxFG080

IABPF10S12L 2 0.625 0.313 6.496 0.312 0.748 2.559 3.937 1.6° 0.750 0.602 A IZxFG100

IABPF12S16L 2 0.750 0.375 7.087 0.375 0.866 3.150 3.937 2.6° 1.000 0.728 A IZxFG120

IABPF16S20L 2 1.000 0.500 7.874 0.500 0.984 3.543 4.331 2.4° 1.250 0.980 A IZxFG160

ABPFL - METRIC
Part No. Flutes ØD R L l l1 lb ls θ Ød1 Ød2 Type Insert

ABPF08S12L 2 8 4.0 130 5.0 10 50 80 3.0° 12 7.5 A ZxFG080

ABPF10S16L 2 10 5.0 150 7.0 13 50 100 5.0° 16 9.5 A ZxFG100

ABPF12S16L 2 12 6.0 160 8.0 20 60 100 3.0° 16 10.8 A ZxFG120

ABPF16S20L 2 16 8.0 160 10.0 19 65 95 2.0° 20 15.5 A ZxFG160

ABPF20S25L 2 20 10.0 180 12.5 22 80 100 2.0° 25 19.5 A ZxFG200

ABPF25S32L 2 25 12.5 200 15.0 25 90 110 3.0° 32 24.5 A ZxFG250

Inserts p. 105

IABPF/ABPF Ball End Style
Long Length

Part No. Clamp Screw Wrench

ABPF08S12L 581-141 104-T8

ABPF10S16L 581-142 104-T10
ABPF12S16L 581-143 105-T20
ABPF16S20L 581-144 105-T20
ABPF20S25L 581-145 101-T25S
ABPF25S32L 581-146 105-T30A

Part No. Clamp Screw Wrench

IABPF05S08L 581-141 104-T8

IABPF06S08L 581-142 104-T10
IABPF08S10L 581-143 105-T20
IABPF10S12L 581-144 105-T20
IABPF12S16L 581-148 101-T25S
IABPF16S20L 581-146 105-T30A

R l

lb ls
L

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESBALL NOSE

D ±0.01
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D 0/-0.2

IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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D 0/-0.2

IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A

lb
L

R

l

ls

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF

Inserts p. 158
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D 0/-0.2

IABPFW - INCH
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

IABPF05S05W 2 0.313 0.156 3.937 0.156 0.709 1.181 2.756 0.313 0.303 B IZxFG050

IABPF06S06W 2 0.375 0.188 3.937 0.187 0.906 1.378 2.559 0.375 0.366 B IZxFG060

IABPF08S08W 2 0.500 0.250 4.331 0.250 1.024 1.772 2.559 0.500 0.472 B IZxFG080

IABPF10S10W 2 0.625 0.313 5.512 0.312 0.748 1.575 3.937 0.625 0.602 B IZxFG100

IABPF12S12W 2 0.750 0.375 4.724 0.375 0.866 2.165 2.559 0.750 0.728 B IZxFG120

IABPF16S16W 2 1.000 0.500 5.315 0.500 0.984 2.559 2.756 1.000 0.980 B IZxFG160

IABPF/ABPF
Ball End Style
Carbide Shank
Short / Regular Length

IABPFWR - INCH
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

IABPF05S05WR 2 0.313 0.156 5.118 0.156 0.394 2.559 2.559 0.313 0.303 B IZxFG050

IABPF06S06WR 2 0.375 0.188 5.512 0.187 0.512 2.953 2.559 0.375 0.366 B IZxFG060

IABPF08S08WR 2 0.500 0.250 5.906 0.250 0.591 3.346 2.559 0.500 0.472 B IZxFG080

IABPF12S12WR 2 0.750 0.375 6.299 0.375 0.709 2.165 4.134 0.750 0.728 B IZxFG120

IABPF16S16WR 2 1.000 0.500 7.087 0.500 0.709 1.651 4.528 1.000 0.980 B IZxFG160

Inserts p. 105

ABPFW - METRIC
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

ABPF08S08W 2 8 4 100 5 18 30 70 8 7.8 B ZxFG080

ABPF10S10W 2 10 5 100 7 23 35 65 10 9.8 B ZxFG100

ABPF12S12W 2 12 6 110 8 26 45 65 12 11.8 B ZxFG120

Part No. Clamp Screw Wrench

IABPF05S05W(R) 581-141 104-T8

IABPF06S06W(R) 581-142 104-T10
IABPF08S08W(R) 581-143 105-T20

IABPF10S10W 581-144 105-T20
IABPF12S12W(R) 581-148 101-T25S
IABPF16S16W(R) 581-146 105-T30A

Part No. Clamp Screw Wrench

ABPF08S08W 581-141 104-T8
ABPF10S10W 581-142 104-T10
ABPF12S12W 581-143 105-T20

l

lb ls

Ød1

l1

ØD

Ød2

R

CARBIDE

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESBALL NOSE

L
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IABPFWL - INCH
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

IABPF05S05WL 2 0.313 0.156 7.087 0.156 0.394 1.378 5.709 0.313 0.303 B IZxFG050

IABPF06S06WL 2 0.375 0.188 7.087 0.187 0.512 1.378 5.709 0.375 0.366 B IZxFG060

IABPF08S08WL 2 0.500 0.250 7.087 0.250 0.591 1.772 5.315 0.500 0.472 B IZxFG080

IABPF10S10WL 2 0.625 0.313 7.874 0.312 0.787 2.559 5.315 0.625 0.602 B IZxFG100

IABPF12S12WL 2 0.750 0.375 9.843 0.375 0.866 3.150 6.693 0.750 0.728 B IZxFG120

IABPF16S16WL 2 1.000 0.500 9.843 0.500 0.984 3.150 6.693 1.000 0.980 B IZxFG160

Inserts p. 105

IABPF/ABPF
Ball End Style
Carbide Shank
Long Length /  
Extra Long Length

ABPFWL - METRIC
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

ABPF08W08WL 2 8 4 130 5 18 65 65 8 7.8 B ZxFG080

ABPF10S10WL 2 10 5 140 7 23 75 65 10 9.8 B ZxFG100

ABPF12S12WL 2 12 6 150 8 26 85 65 12 11.8 B ZxFG120

ABPFWE - METRIC
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

ABPF16S16WE 2 16 8.0 200 10.0 19 120 80 16 15.8 B ZxFG160

ABPF20S20WE 2 20 10.0 250 12.5 22 150 100 20 19.8 B ZxFG200

ABPF25S25WE 2 25 12.5 300 15.0 25 190 110 25 24.8 B ZxFG250

Part No. Clamp Screw Wrench

IABPF05S05WL 581-141 104-T8

IABPF06S06WL 581-142 104-T10
IABPF08S08WL 581-143 105-T20
IABPF10S10WL 581-144 105-T20
IABPF12S12WL 581-148 101-T25S
IABPF16S16WL 581-146 105-T30A

Part No. Clamp Screw Wrench

ABPF08S08WL 581-141 104-T8

ABPF10S10WL 581-142 104-T10
ABPF12S12WL 581-143 105-T20
ABPF16S16WE 581-144 105-T20
ABPF20S20WE 581-145 101-T25S
ABPF25S25WE 581-146 105-T30A

l

lb ls
L

Ød1

l1

ØD

Ød2

R

CARBIDE

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESBALL NOSE

D ±0.01
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D 0/-0.2

IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A

lb
L

R

l

ls

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF

Inserts p. 158
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ABPFM - METRIC

Part No. Flutes ØD R H l Ød1 Ød2 A B C E M Type Insert

ABPFM20 2 20 10.0 38 12.5 10.5 17.8 5.5 19 10.0 10 M10 15 ZxFG200 

ABPFM25 2 25 12.5 38 15.0 12.5 20.8 5.5 22 10.0 10 M12 17 ZxFG250

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

IABPF/ABPF Ball End Style
Modular

H

ød2

M

øD

C

A
B

E

ød1

l

R

Part No. Clamp Screw Wrench

ABPFM20 581-145 101-T25S
ABPFM25 581-146 105-T30A

BALL NOSE

Inserts p. 105

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1
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IABPF/ABPF Inserts

R±0.005

METRIC
Part No. AC

S0
5E

AT
H

80
D

PC
A1

2M

R 
(mm)

A 
(mm)

T 
(mm)

ØB 
(mm)

ZDFG080-WF • 4.0 9.7 2.1 8.0 
ZDFG080-WH  • 4.0 9.7 2.1 8.0 
ZPFG080 • 4.0 9.7 2.1 8.0 

ZDFG100-WF • 5.0 12.1 2.7 10.0 
ZDFG100-WH  • 5.0 12.1 2.7 10.0 
ZPFG100 • 5.0 12.1 2.7 10.0 

ZDFG120-WF • 6.0 14.6 3.2 12.0 
ZDFG120-WH  • 6.0 14.6 3.2 12.0 
ZPFG120 • 6.0 14.6 3.2 12.0 

ZDFG160-WF • 8.0 16.6 4.2 16.0
ZDFG160-WH  • 8.0 16.6 4.2 16.0
ZPFG160 • 8.0 16.6 4.2 16.0

ZDFG200-WF • 10.0 20.3 5.2 20.0 

ZDFG200-WH  • 10.0 20.3 5.2 20.0 

ZPFG200 • 10.0 20.3 5.2 20.0 

ZDFG250-WF • 12.5 24.1 6.2 25.0 
ZDFG250-WH  • 12.5 24.1 6.2 25.0 
ZPFG250 • 12.5 24.1 6.2 25.0 

INCH
Part No. AC

S0
5E

AT
H

80
D

PC
A1

2M

R (in) A (in) T (in)
ØB 
(in)

IZDFG050-WF • 0.156 0.381 0.083 0.312 
IZDFG050-WH  • 0.156 0.381 0.083 0.312 
IZPFG050 • 0.156 0.381 0.083 0.312 
IZDFG060-WF • 0.188 0.478 0.106 0.375 

IZDFG060-WH  • 0.188 0.478 0.106 0.375 
IZPFG060 • 0.188 0.478 0.106 0.375 
IZDFG080-WF • 0.250 0.574 0.126 0.500 
IZDFG080-WH  • 0.250 0.574 0.126 0.500 
IZPFG080 • 0.250 0.574 0.126 0.500 
IZDFG100-WF • 0.313 0.653 0.165 0.625 
IZDFG100-WH  • 0.313 0.653 0.165 0.625 
IZPFG100 • 0.313 0.653 0.165 0.625 
IZDFG120-WF • 0.375 0.800 0.205 0.750 
IZDFG120-WH  • 0.375 0.800 0.205 0.750 
IZPFG120 • 0.375 0.800 0.205 0.750 
IZDFG160-WF • 0.500 0.948 0.244 1.000 
IZDFG160-WH  • 0.500 0.948 0.244 1.000 
IZPFG160 • 0.500 0.948 0.244 1.000 

Material name
ISO Classification

Coating Name
Coating Type Application Features

ACS05E ACS Coating General purpose for steel
(up to HRC50) and cast iron

Reduced friction and sharp edge achieve excellent 
P01-K01 PVD

ATH80D ATH Coating Hardened and pre-hardened 
steels

Extraordinary performance for high-speed and 
P01-M01-K01 PVD

PCA12M PCA Coating
P10 PVD

COATING MATERIALS FOR INSERTS
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IABPFW - INCH
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

IABPF05S05W 2 0.313 0.156 3.937 0.156 0.709 1.181 2.756 0.313 0.303 B IZxFG050

IABPF06S06W 2 0.375 0.188 3.937 0.187 0.906 1.378 2.559 0.375 0.366 B IZxFG060

IABPF08S08W 2 0.500 0.250 4.331 0.250 1.024 1.772 2.559 0.500 0.472 B IZxFG080

IABPF10S10W 2 0.625 0.313 5.512 0.312 0.748 1.575 3.937 0.625 0.602 B IZxFG100

IABPF12S12W 2 0.750 0.375 4.724 0.375 0.866 2.165 2.559 0.750 0.728 B IZxFG120

IABPF16S16W 2 1.000 0.500 5.315 0.500 0.984 2.559 2.756 1.000 0.980 B IZxFG160

IABPF/ABPF
Ball End Style
Carbide Shank
Short / Regular Length

IABPFWR - INCH
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

IABPF05S05WR 2 0.313 0.156 5.118 0.156 0.394 2.559 2.559 0.313 0.303 B IZxFG050

IABPF06S06WR 2 0.375 0.188 5.512 0.187 0.512 2.953 2.559 0.375 0.366 B IZxFG060

IABPF08S08WR 2 0.500 0.250 5.906 0.250 0.591 3.346 2.559 0.500 0.472 B IZxFG080

IABPF12S12WR 2 0.750 0.375 6.299 0.375 0.709 2.165 4.134 0.750 0.728 B IZxFG120

IABPF16S16WR 2 1.000 0.500 7.087 0.500 0.709 1.651 4.528 1.000 0.980 B IZxFG160

Inserts p. 105

ABPFW - METRIC
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

ABPF08S08W 2 8 4 100 5 18 30 70 8 7.8 B ZxFG080

ABPF10S10W 2 10 5 100 7 23 35 65 10 9.8 B ZxFG100

ABPF12S12W 2 12 6 110 8 26 45 65 12 11.8 B ZxFG120

Part No. Clamp Screw Wrench

IABPF05S05W(R) 581-141 104-T8

IABPF06S06W(R) 581-142 104-T10
IABPF08S08W(R) 581-143 105-T20

IABPF10S10W 581-144 105-T20
IABPF12S12W(R) 581-148 101-T25S
IABPF16S16W(R) 581-146 105-T30A

Part No. Clamp Screw Wrench

ABPF08S08W 581-141 104-T8
ABPF10S10W 581-142 104-T10
ABPF12S12W 581-143 105-T20

l

lb ls

Ød1

l1

ØD

Ød2

R

CARBIDE

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESBALL NOSE

L
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IABPFWL - INCH
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

IABPF05S05WL 2 0.313 0.156 7.087 0.156 0.394 1.378 5.709 0.313 0.303 B IZxFG050

IABPF06S06WL 2 0.375 0.188 7.087 0.187 0.512 1.378 5.709 0.375 0.366 B IZxFG060

IABPF08S08WL 2 0.500 0.250 7.087 0.250 0.591 1.772 5.315 0.500 0.472 B IZxFG080

IABPF10S10WL 2 0.625 0.313 7.874 0.312 0.787 2.559 5.315 0.625 0.602 B IZxFG100

IABPF12S12WL 2 0.750 0.375 9.843 0.375 0.866 3.150 6.693 0.750 0.728 B IZxFG120

IABPF16S16WL 2 1.000 0.500 9.843 0.500 0.984 3.150 6.693 1.000 0.980 B IZxFG160

Inserts p. 105

IABPF/ABPF
Ball End Style
Carbide Shank
Long Length /  
Extra Long Length

ABPFWL - METRIC
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

ABPF08W08WL 2 8 4 130 5 18 65 65 8 7.8 B ZxFG080

ABPF10S10WL 2 10 5 140 7 23 75 65 10 9.8 B ZxFG100

ABPF12S12WL 2 12 6 150 8 26 85 65 12 11.8 B ZxFG120

ABPFWE - METRIC
Part No. Flutes ØD R L l l1 lb ls Ød1 Ød2 Type Insert

ABPF16S16WE 2 16 8.0 200 10.0 19 120 80 16 15.8 B ZxFG160

ABPF20S20WE 2 20 10.0 250 12.5 22 150 100 20 19.8 B ZxFG200

ABPF25S25WE 2 25 12.5 300 15.0 25 190 110 25 24.8 B ZxFG250

Part No. Clamp Screw Wrench

IABPF05S05WL 581-141 104-T8

IABPF06S06WL 581-142 104-T10
IABPF08S08WL 581-143 105-T20
IABPF10S10WL 581-144 105-T20
IABPF12S12WL 581-148 101-T25S
IABPF16S16WL 581-146 105-T30A

Part No. Clamp Screw Wrench

ABPF08S08WL 581-141 104-T8

ABPF10S10WL 581-142 104-T10
ABPF12S12WL 581-143 105-T20
ABPF16S16WE 581-144 105-T20
ABPF20S20WE 581-145 101-T25S
ABPF25S25WE 581-146 105-T30A

l

lb ls
L

Ød1

l1

ØD

Ød2

R

CARBIDE

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESBALL NOSE

D ±0.01
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IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A

lb
L

R

l

ls

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF

Inserts p. 158
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ABPFM - METRIC

Part No. Flutes ØD R H l Ød1 Ød2 A B C E M Type Insert

ABPFM20 2 20 10.0 38 12.5 10.5 17.8 5.5 19 10.0 10 M10 15 ZxFG200 

ABPFM25 2 25 12.5 38 15.0 12.5 20.8 5.5 22 10.0 10 M12 17 ZxFG250

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

IABPF/ABPF Ball End Style
Modular

H

ød2

M

øD

C

A
B

E

ød1

l

R

Part No. Clamp Screw Wrench

ABPFM20 581-145 101-T25S
ABPFM25 581-146 105-T30A

BALL NOSE

Inserts p. 105

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1
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IABPF/ABPF Inserts

R±0.005

METRIC
Part No. AC

S0
5E

AT
H

80
D

PC
A1

2M

R 
(mm)

A 
(mm)

T 
(mm)

ØB 
(mm)

ZDFG080-WF • 4.0 9.7 2.1 8.0 
ZDFG080-WH  • 4.0 9.7 2.1 8.0 
ZPFG080 • 4.0 9.7 2.1 8.0 

ZDFG100-WF • 5.0 12.1 2.7 10.0 
ZDFG100-WH  • 5.0 12.1 2.7 10.0 
ZPFG100 • 5.0 12.1 2.7 10.0 

ZDFG120-WF • 6.0 14.6 3.2 12.0 
ZDFG120-WH  • 6.0 14.6 3.2 12.0 
ZPFG120 • 6.0 14.6 3.2 12.0 

ZDFG160-WF • 8.0 16.6 4.2 16.0
ZDFG160-WH  • 8.0 16.6 4.2 16.0
ZPFG160 • 8.0 16.6 4.2 16.0

ZDFG200-WF • 10.0 20.3 5.2 20.0 

ZDFG200-WH  • 10.0 20.3 5.2 20.0 

ZPFG200 • 10.0 20.3 5.2 20.0 

ZDFG250-WF • 12.5 24.1 6.2 25.0 
ZDFG250-WH  • 12.5 24.1 6.2 25.0 
ZPFG250 • 12.5 24.1 6.2 25.0 

INCH
Part No. AC

S0
5E

AT
H

80
D

PC
A1

2M

R (in) A (in) T (in)
ØB 
(in)

IZDFG050-WF • 0.156 0.381 0.083 0.312 
IZDFG050-WH  • 0.156 0.381 0.083 0.312 
IZPFG050 • 0.156 0.381 0.083 0.312 
IZDFG060-WF • 0.188 0.478 0.106 0.375 

IZDFG060-WH  • 0.188 0.478 0.106 0.375 
IZPFG060 • 0.188 0.478 0.106 0.375 
IZDFG080-WF • 0.250 0.574 0.126 0.500 
IZDFG080-WH  • 0.250 0.574 0.126 0.500 
IZPFG080 • 0.250 0.574 0.126 0.500 
IZDFG100-WF • 0.313 0.653 0.165 0.625 
IZDFG100-WH  • 0.313 0.653 0.165 0.625 
IZPFG100 • 0.313 0.653 0.165 0.625 
IZDFG120-WF • 0.375 0.800 0.205 0.750 
IZDFG120-WH  • 0.375 0.800 0.205 0.750 
IZPFG120 • 0.375 0.800 0.205 0.750 
IZDFG160-WF • 0.500 0.948 0.244 1.000 
IZDFG160-WH  • 0.500 0.948 0.244 1.000 
IZPFG160 • 0.500 0.948 0.244 1.000 

Material name
ISO Classification

Coating Name
Coating Type Application Features

ACS05E ACS Coating General purpose for steel
(up to HRC50) and cast iron

Reduced friction and sharp edge achieve excellent 
P01-K01 PVD

ATH80D ATH Coating Hardened and pre-hardened 
steels

Extraordinary performance for high-speed and 
P01-M01-K01 PVD

PCA12M PCA Coating
P10 PVD

COATING MATERIALS FOR INSERTS
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ABPFM - METRIC

Part No. Flutes ØD R H l Ød1 Ød2 A B C E M Type Insert

ABPFM20 2 20 10.0 38 12.5 10.5 17.8 5.5 19 10.0 10 M10 15 ZxFG200 

ABPFM25 2 25 12.5 38 15.0 12.5 20.8 5.5 22 10.0 10 M12 17 ZxFG250

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

IABPF/ABPF Ball End Style
Modular

H

ød2

M

øD

C

A
B

E

ød1

l

R

Part No. Clamp Screw Wrench

ABPFM20 581-145 101-T25S
ABPFM25 581-146 105-T30A

BALL NOSE

Inserts p. 105

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1
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IABPF/ABPF Inserts

R±0.005

METRIC
Part No. AC

S0
5E

AT
H

80
D

PC
A1

2M

R 
(mm)

A 
(mm)

T 
(mm)

ØB 
(mm)

ZDFG080-WF • 4.0 9.7 2.1 8.0 
ZDFG080-WH  • 4.0 9.7 2.1 8.0 
ZPFG080 • 4.0 9.7 2.1 8.0 

ZDFG100-WF • 5.0 12.1 2.7 10.0 
ZDFG100-WH  • 5.0 12.1 2.7 10.0 
ZPFG100 • 5.0 12.1 2.7 10.0 

ZDFG120-WF • 6.0 14.6 3.2 12.0 
ZDFG120-WH  • 6.0 14.6 3.2 12.0 
ZPFG120 • 6.0 14.6 3.2 12.0 

ZDFG160-WF • 8.0 16.6 4.2 16.0
ZDFG160-WH  • 8.0 16.6 4.2 16.0
ZPFG160 • 8.0 16.6 4.2 16.0

ZDFG200-WF • 10.0 20.3 5.2 20.0 

ZDFG200-WH  • 10.0 20.3 5.2 20.0 

ZPFG200 • 10.0 20.3 5.2 20.0 

ZDFG250-WF • 12.5 24.1 6.2 25.0 
ZDFG250-WH  • 12.5 24.1 6.2 25.0 
ZPFG250 • 12.5 24.1 6.2 25.0 

INCH
Part No. AC

S0
5E

AT
H

80
D

PC
A1

2M

R (in) A (in) T (in)
ØB 
(in)

IZDFG050-WF • 0.156 0.381 0.083 0.312 
IZDFG050-WH  • 0.156 0.381 0.083 0.312 
IZPFG050 • 0.156 0.381 0.083 0.312 
IZDFG060-WF • 0.188 0.478 0.106 0.375 

IZDFG060-WH  • 0.188 0.478 0.106 0.375 
IZPFG060 • 0.188 0.478 0.106 0.375 
IZDFG080-WF • 0.250 0.574 0.126 0.500 
IZDFG080-WH  • 0.250 0.574 0.126 0.500 
IZPFG080 • 0.250 0.574 0.126 0.500 
IZDFG100-WF • 0.313 0.653 0.165 0.625 
IZDFG100-WH  • 0.313 0.653 0.165 0.625 
IZPFG100 • 0.313 0.653 0.165 0.625 
IZDFG120-WF • 0.375 0.800 0.205 0.750 
IZDFG120-WH  • 0.375 0.800 0.205 0.750 
IZPFG120 • 0.375 0.800 0.205 0.750 
IZDFG160-WF • 0.500 0.948 0.244 1.000 
IZDFG160-WH  • 0.500 0.948 0.244 1.000 
IZPFG160 • 0.500 0.948 0.244 1.000 

Material name
ISO Classification

Coating Name
Coating Type Application Features

ACS05E ACS Coating General purpose for steel
(up to HRC50) and cast iron

Reduced friction and sharp edge achieve excellent 
P01-K01 PVD

ATH80D ATH Coating Hardened and pre-hardened 
steels

Extraordinary performance for high-speed and 
P01-M01-K01 PVD

PCA12M PCA Coating
P10 PVD

COATING MATERIALS FOR INSERTS

D ±0.01
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D 0/-0.2

IARPFS - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08 2 0.375 3.937 0.118 0.512 0.984 2.953 0.500 0.354 A IZCFW060-Rx.x

IARPF08S08 2 0.500 4.331 0.157 0.591 1.181 3.150 0.500 0.480 B IZCFW080-Rx.x

IARPF12S12 2 0.750 5.512 0.236 0.827 2.362 3.150 0.750 0.728 B IZCFW120-Rx.x

IARPF16S16 2 1.000 5.906 0.315 0.945 2.756 3.150 1.000 0.980 B IZCFW160-Rx.x

IARPF/ARPF Corner Radius Style
Regular Length

ARPFS - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12 2 8 100 2.5 10 22 78 12 7.5 A ZCFW080-Rx.x

ARPF10S12 2 10 100 3.0 13 25 75 12 9.5 A ZCFW100-Rx.x

ARPF12S12 2 12 110 4.0 15 30 80 12 11.5 B ZCFW120-Rx.x

ARPF16S16 2 16 130 5.0 17 50 80 16 15.5 B ZCFW160-Rx.x

ARPF20S20 2 20 140 6.0 21 60 80 20 19.5 B ZCFW200-Rx.x

ARPF25S25 2 25 150 8.0 24 70 80 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

Part No. Clamp Screw Wrench

IARPF06S08 581-142 104-T10
IARPF08S08 581-143 105-T20
IARPF12S12 581-148 101-T25S
IARPF16S16 581-146 105-T30A
ARPF08S12 581-141 104-T8
ARPF10S12 581-142 104-T10
ARPF12S12 581-143 105-T20
ARPF16S16 581-144 105-T20

ARPF20S20 581-145 101-T25S
ARPF25S25 581-146 105-T30A

lb

A

B

R

l

lb ls
L

Ød1

l1

ØD

Ød2

CORNER RADIUS
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D 0/-0.2

IARPFL - INCH
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

IARPF06S08L 2 0.375 5.906 0.118 0.512 1.969 3.937 0.500 0.354 A IZCFW060-Rx.x

IARPF08S10L 2 0.500 6.299 0.157 0.591 2.362 3.937 0.625 0.480 A IZCFW080-Rx.x

IARPF12S16L 2 0.750 7.087 0.236 0.827 3.150 3.937 1.000 0.728 A IZCFW120-Rx.x

IARPF16S20L 2 1.000 7.874 0.315 0.945 3.543 4.331 1.250 0.980 A IZCFW160-Rx.x

Corner Radius Style
Long Length

ARPFL - METRIC
Part No. Flutes ØD L l l1 lb ls Ød1 Ød2 Type Insert

ARPF08S12L 2 8 130 2.5 10 50 80 12 7.5 A ZCFW080-Rx.x

ARPF10S16L 2 10 150 3.0 13 50 100 16 9.5 A ZCFW100-Rx.x

ARPF12S16L 2 12 160 4.0 15 60 100 16 11.5 A ZCFW120-Rx.x

ARPF16S16L 2 16 165 5.0 17 65 100 16 15.5 B ZCFW160-Rx.x

ARPF20S20L 2 20 180 6.0 21 80 100 20 19.5 B ZCFW200-Rx.x

ARPF25S25L 2 25 200 8.0 24 90 110 25 24.5 B ZCFW250-Rx.x

Inserts p. 93

Part No. Clamp Screw Wrench

IARPF06S08L 581-142 104-T10
IARPF08S10L 581-143 105-T20
IARPF12S16L 581-148 101-T25S
IARPF16S20L 581-146 105-T30A
ARPF08S12L 581-141 104-T8
ARPF10S16L 581-142 104-T10
ARPF12S16L 581-143 105-T20
ARPF16S16L 581-144 105-T20
ARPF20S20L 581-145 101-T25S

ARPF25S25L 581-146 105-T30A

lb
L

R

l

ls

Ød1

l1

ØD

Ød2

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTESCORNER RADIUS

IARPF/ARPF

Inserts p. 158

Modular Shanks on p. 163
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D 0/-0.2

ABPFM - METRIC

Part No. Flutes ØD R H l Ød1 Ød2 A B C E M Type Insert

ABPFM20 2 20 10.0 38 12.5 10.5 17.8 5.5 19 10.0 10 M10 15 ZxFG200 

ABPFM25 2 25 12.5 38 15.0 12.5 20.8 5.5 22 10.0 10 M12 17 ZxFG250

SEMI-FINISHING FINISHING

60
HRC 60 2 FLUTES

IABPF/ABPF Ball End Style
Modular

H

ød2

M

øD

C

A
B

E

ød1

l

R

Part No. Clamp Screw Wrench

ABPFM20 581-145 101-T25S
ABPFM25 581-146 105-T30A

BALL NOSE

Inserts p. 105

CARBIDE SHANK - METRIC

Part No. ØD M L l2 ls ØD1 ØD2 ØD3 Cutter Body

ASC20-10.5-170-90Z
20 M10

170 90 80
20 10.5 19.5 Ø20

ASC20-10.5-220-120Z 220 120 100

ASC25-12.5-215-115
25 M12

215 115 100
25 12.5 23 Ø25

ASC25-12.5-265-145 265 145 120

L

L2 R

M

D
1

D
2

D
3

A Type

B Type

L

L2 R

MD
2

D
4

D
3

D
1

L

L2 R

D
2 M

D
3

C Type

D
1
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IABPF/ABPF Inserts

R±0.005

METRIC
Part No. AC

S0
5E

AT
H

80
D

PC
A1

2M

R 
(mm)

A 
(mm)

T 
(mm)

ØB 
(mm)

ZDFG080-WF • 4.0 9.7 2.1 8.0 
ZDFG080-WH  • 4.0 9.7 2.1 8.0 
ZPFG080 • 4.0 9.7 2.1 8.0 

ZDFG100-WF • 5.0 12.1 2.7 10.0 
ZDFG100-WH  • 5.0 12.1 2.7 10.0 
ZPFG100 • 5.0 12.1 2.7 10.0 

ZDFG120-WF • 6.0 14.6 3.2 12.0 
ZDFG120-WH  • 6.0 14.6 3.2 12.0 
ZPFG120 • 6.0 14.6 3.2 12.0 

ZDFG160-WF • 8.0 16.6 4.2 16.0
ZDFG160-WH  • 8.0 16.6 4.2 16.0
ZPFG160 • 8.0 16.6 4.2 16.0

ZDFG200-WF • 10.0 20.3 5.2 20.0 

ZDFG200-WH  • 10.0 20.3 5.2 20.0 

ZPFG200 • 10.0 20.3 5.2 20.0 

ZDFG250-WF • 12.5 24.1 6.2 25.0 
ZDFG250-WH  • 12.5 24.1 6.2 25.0 
ZPFG250 • 12.5 24.1 6.2 25.0 

INCH
Part No. AC

S0
5E

AT
H

80
D

PC
A1

2M

R (in) A (in) T (in)
ØB 
(in)

IZDFG050-WF • 0.156 0.381 0.083 0.312 
IZDFG050-WH  • 0.156 0.381 0.083 0.312 
IZPFG050 • 0.156 0.381 0.083 0.312 
IZDFG060-WF • 0.188 0.478 0.106 0.375 

IZDFG060-WH  • 0.188 0.478 0.106 0.375 
IZPFG060 • 0.188 0.478 0.106 0.375 
IZDFG080-WF • 0.250 0.574 0.126 0.500 
IZDFG080-WH  • 0.250 0.574 0.126 0.500 
IZPFG080 • 0.250 0.574 0.126 0.500 
IZDFG100-WF • 0.313 0.653 0.165 0.625 
IZDFG100-WH  • 0.313 0.653 0.165 0.625 
IZPFG100 • 0.313 0.653 0.165 0.625 
IZDFG120-WF • 0.375 0.800 0.205 0.750 
IZDFG120-WH  • 0.375 0.800 0.205 0.750 
IZPFG120 • 0.375 0.800 0.205 0.750 
IZDFG160-WF • 0.500 0.948 0.244 1.000 
IZDFG160-WH  • 0.500 0.948 0.244 1.000 
IZPFG160 • 0.500 0.948 0.244 1.000 

Material name
ISO Classification

Coating Name
Coating Type Application Features

ACS05E ACS Coating General purpose for steel
(up to HRC50) and cast iron

Reduced friction and sharp edge achieve excellent 
P01-K01 PVD

ATH80D ATH Coating Hardened and pre-hardened 
steels

Extraordinary performance for high-speed and 
P01-M01-K01 PVD

PCA12M PCA Coating
P10 PVD

COATING MATERIALS FOR INSERTS

METRIC 
Part No. P

N
08

M

A
T

H
80

D

P
N

15
M

R 
(mm)

A 
(mm)

T 
(mm)

ØB 
(mm)

ZDFG080-SC • 4.0 9.7 2.1 8.0

ZDFG080-ST • 4.0 9.7 2.1 8.0
ZDFG080-ST • 4.0 9.7 2.1 8.0
ZDFG100-SC • 5.0 12.1 2.7 10.0
ZDFG100-ST • 5.0 12.1 2.7 10.0
ZDFG100-ST • 5.0 12.1 2.7 10.0
ZDFG120-SC • 6.0 14.6 3.2 12.0
ZDFG120-ST • 6.0 14.6 3.2 12.0
ZDFG120-ST • 6.0 14.6 3.2 12.0
ZDFG160-SC • 8.0 16.6 4.2 16.0
ZDFG160-ST • 8.0 16.6 4.2 16.0
ZDFG160-ST • 8.0 16.6 4.2 16.0
ZDFG200-SC • 10.0 20.3 5.2 20.0
ZDFG200-ST • 10.0 20.3 5.2 20.0
ZDFG200-ST • 10.0 20.3 5.2 20.0
ZDFG250-SC • 12.5 24.1 6.2 25.0
ZDFG250-ST • 12.5 24.1 6.2 25.0
ZDFG250-ST • 12.5 24.1 6.2 25.0

INCH 
Part No. A

C
S

05
E

A
T

H
80

D

P
C

A
12

M

R 
(in)

A 
(in)

T 
(in)

ØB 
(in)

IZDFG050-WF • 0.156 0.381 0.083 0.312

IZDFG050-WF • 0.156 0.381 0.083 0.312
IZDFG050-WF • 0.156 0.381 0.083 0.312
IZDFG060-WF • 0.188 0.478 0.106 0.375
IZDFG060-WH • 0.188 0.478 0.106 0.375
IZDFG060 • 0.188 0.478 0.106 0.375
IZDFG080-WF • 0.250 0.574 0.126 0.500
IZDFG080-WH • 0.250 0.574 0.126 0.500
IZDFG080 • 0.250 0.574 0.126 0.500
IZDFG100-WF • 0.313 0.653 0.165 0.625
IZDFG100-WH • 0.313 0.653 0.165 0.625
IZDFG100 • 0.313 0.653 0.165 0.625
IZDFG120-WF • 0.375 0.800 0.205 0.750
IZDFG120-WH • 0.375 0.800 0.205 0.750
IZDFG120 • 0.375 0.800 0.205 0.750
IZDFG160-WF • 0.500 0.948 0.244 1.000
IZDFG160-WH • 0.500 0.948 0.244 1.000
IZDFG160 • 0.500 0.948 0.244 1.000

COATING MATERIALS FOR INSERTS

Material name
ISO Classification

Coating Name
Coating Type Application Features

ACS05E
P01-K01

ACS Coating
PVD

General purpose for steel
(up to HRC50) and cast iron

Reduced friction and sharp edge achieve excellent

PN08M
P01-K01

PN Coating
PVD

High speed finishing for steel (up 
to 45HRC)

PN coating has excellent heat resistance with higher 
hardness. Suitable for high-speed finishing of steel

ATH80D
P01-M01-K01

ATH Coating
PVD

Hardened and pre-hardened 
steels

Extraordinary performance for high-speed and

PCA12M
P10

PCA Coating
PVD

General purpose for steel Uses TiAIN coating; for roughing to finishing

PN15M
P10

PN Coating
PVD

General purpose for steel
It adopts PN coating which was excellent in heat 
resistance with higher hardness. Suitable of finishing of 
common steels.
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IABPF/ABPF 

Ø 5/16" or 8mm
2

3/8" or 10mm
2

1/2" or 12mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 7960 11940 6360 9550 5300 7960

Vc(sfm) 656 984 656 984 656 984

Vf(in/min) 125 376 100 301 83 250

fz(in/t) 0.008 0.016 0.008 0.016 0.008 0.016

doc(in) 0.008 0.004 0.010 0.006 0.012 0.008

woc(in) 0.031 0.031 0.039 0.031 0.047 0.035

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 7160 9950 5730 7960 4770 6630

Vc(sfm) 591 820 591 820 591 820

Vf(in/min) 113 313 90 250 75 209

fz(in/t) 0.008 0.016 0.008 0.016 0.008 0.016

doc(in) 0.008 0.004 0.010 0.006 0.012 0.008

woc(in) 0.031 0.031 0.039 0.031 0.047 0.035

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 5970 7960 4770 6360 3980 5300

Vc(sfm) 492 656 492 656 492 656

Vf(in/min) 70 157 56 125 47 104

fz(in/t) 0.006 0.010 0.006 0.010 0.006 0.010

doc(in) 0.008 0.004 0.010 0.006 0.012 0.008

woc(in) 0.031 0.031 0.039 0.031 0.047 0.035

Tool Steel
(55-65HRC)

N(rpm) 7160 9950 5730 7960 4770 6630

Vc(sfm) 591 820 591 820 591 820

Vf(in/min) 113 235 90 188 75 156

fz(in/t) 0.008 0.012 0.008 0.012 0.008 0.012

doc(in) 0.003 0.003 0.004 0.004 0.005 0.005

woc(in) 0.006 0.006 0.008 0.008 0.010 0.010

Cast Iron N(rpm) 7960 11940 6360 9550 5300 7960

Vc(sfm) 656 984 656 984 656 984

Vf(in/min) 188 376 150 376 125 376

fz(in/t) 0.012 0.016 0.012 0.020 0.012 0.024

doc(in) 0.008 0.004 0.010 0.006 0.012 0.008

woc(in) 0.031 0.031 0.039 0.031 0.047 0.035

PCA12M
ACS05E

ATH80D
ACS05E

ATH80D

PCA12M
ACS05E

PCA12M

PCA12M
ACS05E

Cutting Conditions
Inch
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IABPF/ABPF Cutting Conditions
Inch

Ø 5/8" or 16mm
2

3/4" or 20mm
2

1" or 25mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 3180 4770 3180 4770 2540 3830

Vc(sfm) 656 984 656 984 656 984

Vf(in/min) 63 188 63 188 50 151

fz(in/t) 0.010 0.020 0.010 0.020 0.010 0.020

doc(in) 0.031 0.016 0.039 0.020 0.049 0.024

woc(in) 0.063 0.043 0.079 0.059 0.098 0.071

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 2860 3980 2860 3980 2290 3180

Vc(sfm) 591 820 591 820 591 820

Vf(in/min) 56 157 56 157 45 125

fz(in/t) 0.010 0.020 0.010 0.020 0.010 0.020

doc(in) 0.031 0.016 0.039 0.020 0.049 0.024

woc(in) 0.063 0.043 0.079 0.059 0.098 0.071

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 2380 3180 2380 3180 1910 2540

Vc(sfm) 492 656 492 656 492 656

Vf(in/min) 28 63 28 63 22 50

fz(in/t) 0.006 0.010 0.006 0.010 0.006 0.010

doc(in) 0.031 0.016 0.039 0.020 0.049 0.024

woc(in) 0.063 0.043 0.079 0.059 0.098 0.071

Tool Steel
(55-65HRC)

N(rpm) 2860 3980 2860 3980 2290 3180

Vc(sfm) 591 820 591 820 591 820

Vf(in/min) 45 94 45 94 36 75

fz(in/t) 0.008 0.012 0.008 0.012 0.008 0.012

doc(in) 0.006 0.006 0.008 0.008 0.010 0.010

woc(in) 0.013 0.013 0.016 0.016 0.020 0.020

Cast Iron N(rpm) 3180 4770 3180 4770 2540 3820

Vc(sfm) 656 984 656 984 656 984

Vf(in/min) 87 225 87 225 70 180

fz(in/t) 0.014 0.024 0.014 0.024 0.014 0.024

doc(in) 0.031 0.016 0.039 0.020 0.049 0.024

woc(in) 0.063 0.043 0.079 0.059 0.098 0.071

PCA12M
ACS05E

ATH80D
ACS05E

ATH80D

PCA12M
ACS05E

PCA12M

PCA12M
ACS05E

AC505E

PN08M  
PN15M  

PCA12M

AC505E

PN08M  
PN15M  

PCA12M

ATH80D

PN08M  
PN15M  

PCA12M

ATH80D

AC505E

PN08M  
PN15M  

PCA12M
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IABPF/ABPF 

Ø 5/16" or 8mm
2

3/8" or 10mm
2

1/2" or 12mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 7960 11940 6360 9550 5300 7960

Vc(sfm) 656 984 656 984 656 984

Vf(in/min) 125 376 100 301 83 250

fz(in/t) 0.008 0.016 0.008 0.016 0.008 0.016

doc(in) 0.008 0.004 0.010 0.006 0.012 0.008

woc(in) 0.031 0.031 0.039 0.031 0.047 0.035

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 7160 9950 5730 7960 4770 6630

Vc(sfm) 591 820 591 820 591 820

Vf(in/min) 113 313 90 250 75 209

fz(in/t) 0.008 0.016 0.008 0.016 0.008 0.016

doc(in) 0.008 0.004 0.010 0.006 0.012 0.008

woc(in) 0.031 0.031 0.039 0.031 0.047 0.035

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 5970 7960 4770 6360 3980 5300

Vc(sfm) 492 656 492 656 492 656

Vf(in/min) 70 157 56 125 47 104

fz(in/t) 0.006 0.010 0.006 0.010 0.006 0.010

doc(in) 0.008 0.004 0.010 0.006 0.012 0.008

woc(in) 0.031 0.031 0.039 0.031 0.047 0.035

Tool Steel
(55-65HRC)

N(rpm) 7160 9950 5730 7960 4770 6630

Vc(sfm) 591 820 591 820 591 820

Vf(in/min) 113 235 90 188 75 156

fz(in/t) 0.008 0.012 0.008 0.012 0.008 0.012

doc(in) 0.003 0.003 0.004 0.004 0.005 0.005

woc(in) 0.006 0.006 0.008 0.008 0.010 0.010

Cast Iron N(rpm) 7960 11940 6360 9550 5300 7960

Vc(sfm) 656 984 656 984 656 984

Vf(in/min) 188 376 150 376 125 376

fz(in/t) 0.012 0.016 0.012 0.020 0.012 0.024

doc(in) 0.008 0.004 0.010 0.006 0.012 0.008

woc(in) 0.031 0.031 0.039 0.031 0.047 0.035

PCA12M
ACS05E

ATH80D
ACS05E

ATH80D

PCA12M
ACS05E

PCA12M

PCA12M
ACS05E

Cutting Conditions
Inch
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IABPF/ABPF Cutting Conditions
Inch

Ø 5/8" or 16mm
2

3/4" or 20mm
2

1" or 25mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 3180 4770 3180 4770 2540 3830

Vc(sfm) 656 984 656 984 656 984

Vf(in/min) 63 188 63 188 50 151

fz(in/t) 0.010 0.020 0.010 0.020 0.010 0.020

doc(in) 0.031 0.016 0.039 0.020 0.049 0.024

woc(in) 0.063 0.043 0.079 0.059 0.098 0.071

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 2860 3980 2860 3980 2290 3180

Vc(sfm) 591 820 591 820 591 820

Vf(in/min) 56 157 56 157 45 125

fz(in/t) 0.010 0.020 0.010 0.020 0.010 0.020

doc(in) 0.031 0.016 0.039 0.020 0.049 0.024

woc(in) 0.063 0.043 0.079 0.059 0.098 0.071

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 2380 3180 2380 3180 1910 2540

Vc(sfm) 492 656 492 656 492 656

Vf(in/min) 28 63 28 63 22 50

fz(in/t) 0.006 0.010 0.006 0.010 0.006 0.010

doc(in) 0.031 0.016 0.039 0.020 0.049 0.024

woc(in) 0.063 0.043 0.079 0.059 0.098 0.071

Tool Steel
(55-65HRC)

N(rpm) 2860 3980 2860 3980 2290 3180

Vc(sfm) 591 820 591 820 591 820

Vf(in/min) 45 94 45 94 36 75

fz(in/t) 0.008 0.012 0.008 0.012 0.008 0.012

doc(in) 0.006 0.006 0.008 0.008 0.010 0.010

woc(in) 0.013 0.013 0.016 0.016 0.020 0.020

Cast Iron N(rpm) 3180 4770 3180 4770 2540 3820

Vc(sfm) 656 984 656 984 656 984

Vf(in/min) 87 225 87 225 70 180

fz(in/t) 0.014 0.024 0.014 0.024 0.014 0.024

doc(in) 0.031 0.016 0.039 0.020 0.049 0.024

woc(in) 0.063 0.043 0.079 0.059 0.098 0.071

PCA12M
ACS05E

ATH80D
ACS05E

ATH80D

PCA12M
ACS05E

PCA12M

PCA12M
ACS05E

AC505E

PN08M  
PN15M  

PCA12M

AC505E

PN08M  
PN15M  

PCA12M

ATH80D

PN08M  
PN15M  

PCA12M

ATH80D

AC505E

PN08M  
PN15M  

PCA12M
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IABPF/ABPF Cutting Conditions
Metric

Ø 5/16" or 8mm
2

3/8" or 10mm
2

1/2" or 12mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 7960 11940 6360 9550 5300 7960

Vc(m/min) 200 300 200 300 200 300

Vf(mm/min) 3180 9550 2540 7640 2120 6360

fz(mm/t) 0.20 0.40 0.20 0.40 0.20 0.40

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 7160 9950 5730 7960 4770 6630

Vc(m/min) 180 250 180 250 180 250

Vf(mm/min) 2860 7960 2290 6360 1900 5300

fz(mm/t) 0.20 0.40 0.20 0.40 0.20 0.40

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 5970 7960 4770 6360 3980 5300

Vc(m/min) 150 200 150 200 150 200

Vf(mm/min) 1790 3980 1430 3180 1190 2650

fz(mm/t) 0.15 0.25 0.15 0.25 0.15 0.25

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

Tool Steel
(55-65HRC)

N(rpm) 7160 9950 5730 7960 4770 6630

Vc(m/min) 180 250 180 250 180 250

Vf(mm/min) 2860 5970 2290 4770 1900 3970

fz(mm/t) 0.20 0.30 0.20 0.30 0.20 0.30

doc(mm) 0.08 0.08 0.1 0.1 0.12 0.12

woc(mm) 0.16 0.16 0.2 0.2 0.25 0.25

Cast Iron N(rpm) 7960 11940 6360 9550 5300 7960

Vc(m/min) 200 300 200 300 200 300

Vf(mm/min) 4770 9550 3810 9550 3180 9550

fz(mm/t) 0.30 0.40 0.30 0.50 0.30 0.60

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

PCA12M
ACS05E

ATH80D
ACS05E

ATH80D

PCA12M
ACS05E

PCA12M

PCA12M
ACS05E

AC505E

PN08M  
PN15M  

PCA12M

AC505E

PN08M  
PN15M  

PCA12M

ATH80D

PN08M  
PN15M  

PCA12M

ATH80D

AC505E

PN08M  
PN15M  

PCA12M
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IABPF/ABPF Cutting Conditions
Metric

Ø 5/16" or 8mm
2

3/8" or 10mm
2

1/2" or 12mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 7960 11940 6360 9550 5300 7960

Vc(m/min) 200 300 200 300 200 300

Vf(mm/min) 3180 9550 2540 7640 2120 6360

fz(mm/t) 0.20 0.40 0.20 0.40 0.20 0.40

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 7160 9950 5730 7960 4770 6630

Vc(m/min) 180 250 180 250 180 250

Vf(mm/min) 2860 7960 2290 6360 1900 5300

fz(mm/t) 0.20 0.40 0.20 0.40 0.20 0.40

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 5970 7960 4770 6360 3980 5300

Vc(m/min) 150 200 150 200 150 200

Vf(mm/min) 1790 3980 1430 3180 1190 2650

fz(mm/t) 0.15 0.25 0.15 0.25 0.15 0.25

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

Tool Steel
(55-65HRC)

N(rpm) 7160 9950 5730 7960 4770 6630

Vc(m/min) 180 250 180 250 180 250

Vf(mm/min) 2860 5970 2290 4770 1900 3970

fz(mm/t) 0.20 0.30 0.20 0.30 0.20 0.30

doc(mm) 0.08 0.08 0.1 0.1 0.12 0.12

woc(mm) 0.16 0.16 0.2 0.2 0.25 0.25

Cast Iron N(rpm) 7960 11940 6360 9550 5300 7960

Vc(m/min) 200 300 200 300 200 300

Vf(mm/min) 4770 9550 3810 9550 3180 9550

fz(mm/t) 0.30 0.40 0.30 0.50 0.30 0.60

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

PCA12M
ACS05E

ATH80D
ACS05E

ATH80D

PCA12M
ACS05E

PCA12M

PCA12M
ACS05E
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IABPF/ABPF Cutting Conditions
Metric

Ø 5/8" or 16mm
2

3/4" or 20mm
2

1" or 25mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 3180 4770 3180 4770 2540 3830

Vc(m/min) 200 300 200 300 200 300

Vf(mm/min) 1590 4770 1590 4770 1270 3830

fz(mm/t) 0.25 0.50 0.25 0.50 0.25 0.50

doc(mm) 0.8 0.4 1 0.5 1.25 0.6

woc(mm) 1.6 1.1 2 1.5 2.5 1.8

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 2860 3980 2860 3980 2290 3180

Vc(m/min) 180 250 180 250 180 250

Vf(mm/min) 1430 3980 1430 3980 1140 3180

fz(mm/t) 0.25 0.50 0.25 0.50 0.25 0.50

doc(mm) 0.8 0.4 1 0.5 1.25 0.6

woc(mm) 1.6 1.1 2 1.5 2.5 1.8

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 2380 3180 2380 3180 1910 2540

Vc(m/min) 150 200 150 200 150 200

Vf(mm/min) 710 1590 710 1590 570 1270

fz(mm/t) 0.15 0.25 0.15 0.25 0.15 0.25

doc(mm) 0.8 0.4 1 0.5 1.25 0.6

woc(mm) 1.6 1.1 2 1.5 2.5 1.8

Tool Steel
(55-65HRC)

N(rpm) 2860 3980 2860 3980 2290 3180

Vc(m/min) 180 250 180 250 180 250

Vf(mm/min) 1140 2380 1140 2380 910 1900

fz(mm/t) 0.20 0.30 0.20 0.30 0.20 0.30

doc(mm) 0.16 0.16 0.2 0.2 0.25 0.25

woc(mm) 0.32 0.32 0.4 0.4 0.5 0.5

Cast Iron N(rpm) 3180 4770 3180 4770 2540 3820

Vc(m/min) 200 300 200 300 200 300

Vf(mm/min) 2220 5720 2220 5720 1770 4580

fz(mm/t) 0.35 0.60 0.35 0.60 0.35 0.60

doc(mm) 0.8 0.4 1 0.5 1.25 0.6

woc(mm) 1.6 1.1 2 1.5 2.5 1.8

PCA12M
ACS05E

ATH80D
ACS05E

ATH80D

PCA12M
ACS05E

PCA12M

PCA12M
ACS05E
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IABPF/ABPF Cutting Conditions
Metric

Ø 5/16" or 8mm
2

3/8" or 10mm
2

1/2" or 12mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 7960 11940 6360 9550 5300 7960

Vc(m/min) 200 300 200 300 200 300

Vf(mm/min) 3180 9550 2540 7640 2120 6360

fz(mm/t) 0.20 0.40 0.20 0.40 0.20 0.40

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 7160 9950 5730 7960 4770 6630

Vc(m/min) 180 250 180 250 180 250

Vf(mm/min) 2860 7960 2290 6360 1900 5300

fz(mm/t) 0.20 0.40 0.20 0.40 0.20 0.40

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 5970 7960 4770 6360 3980 5300

Vc(m/min) 150 200 150 200 150 200

Vf(mm/min) 1790 3980 1430 3180 1190 2650

fz(mm/t) 0.15 0.25 0.15 0.25 0.15 0.25

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

Tool Steel
(55-65HRC)

N(rpm) 7160 9950 5730 7960 4770 6630

Vc(m/min) 180 250 180 250 180 250

Vf(mm/min) 2860 5970 2290 4770 1900 3970

fz(mm/t) 0.20 0.30 0.20 0.30 0.20 0.30

doc(mm) 0.08 0.08 0.1 0.1 0.12 0.12

woc(mm) 0.16 0.16 0.2 0.2 0.25 0.25

Cast Iron N(rpm) 7960 11940 6360 9550 5300 7960

Vc(m/min) 200 300 200 300 200 300

Vf(mm/min) 4770 9550 3810 9550 3180 9550

fz(mm/t) 0.30 0.40 0.30 0.50 0.30 0.60

doc(mm) 0.2 0.1 0.25 0.15 0.3 0.2

woc(mm) 0.8 0.8 1 0.8 1.2 0.9

PCA12M
ACS05E

ATH80D
ACS05E

ATH80D

PCA12M
ACS05E

PCA12M

PCA12M
ACS05E
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IABPF/ABPF Cutting Conditions
Metric

Ø 5/8" or 16mm
2

3/4" or 20mm
2

1" or 25mm
2No.of flutes

Operation General High Feed General High Feed General High Feed

Carbon Steel
Alloy Steel
(<30HRC)

N(rpm) 3180 4770 3180 4770 2540 3830

Vc(m/min) 200 300 200 300 200 300

Vf(mm/min) 1590 4770 1590 4770 1270 3830

fz(mm/t) 0.25 0.50 0.25 0.50 0.25 0.50

doc(mm) 0.8 0.4 1 0.5 1.25 0.6

woc(mm) 1.6 1.1 2 1.5 2.5 1.8

Tool Steel
Alloy Steel
(30-40HRC)

N(rpm) 2860 3980 2860 3980 2290 3180

Vc(m/min) 180 250 180 250 180 250

Vf(mm/min) 1430 3980 1430 3980 1140 3180

fz(mm/t) 0.25 0.50 0.25 0.50 0.25 0.50

doc(mm) 0.8 0.4 1 0.5 1.25 0.6

woc(mm) 1.6 1.1 2 1.5 2.5 1.8

Tool Steel
Pre-hardened
(40-50HRC)

N(rpm) 2380 3180 2380 3180 1910 2540

Vc(m/min) 150 200 150 200 150 200

Vf(mm/min) 710 1590 710 1590 570 1270

fz(mm/t) 0.15 0.25 0.15 0.25 0.15 0.25

doc(mm) 0.8 0.4 1 0.5 1.25 0.6

woc(mm) 1.6 1.1 2 1.5 2.5 1.8

Tool Steel
(55-65HRC)

N(rpm) 2860 3980 2860 3980 2290 3180

Vc(m/min) 180 250 180 250 180 250

Vf(mm/min) 1140 2380 1140 2380 910 1900

fz(mm/t) 0.20 0.30 0.20 0.30 0.20 0.30

doc(mm) 0.16 0.16 0.2 0.2 0.25 0.25

woc(mm) 0.32 0.32 0.4 0.4 0.5 0.5

Cast Iron N(rpm) 3180 4770 3180 4770 2540 3820

Vc(m/min) 200 300 200 300 200 300

Vf(mm/min) 2220 5720 2220 5720 1770 4580

fz(mm/t) 0.35 0.60 0.35 0.60 0.35 0.60

doc(mm) 0.8 0.4 1 0.5 1.25 0.6

woc(mm) 1.6 1.1 2 1.5 2.5 1.8

PCA12M
ACS05E

ATH80D
ACS05E

ATH80D

PCA12M
ACS05E

PCA12M

PCA12M
ACS05E

AC505E

PN08M  
PN15M  

PCA12M

AC505E

PN08M  
PN15M  

PCA12M

ATH80D

PN08M  
PN15M  

PCA12M

ATH80D

AC505E

PN08M  
PN15M  

PCA12M



MODULAR SHANK

Designed for use with modular tools

Solid carbide design provides improved damping

Inch overall lengths: 3” – 8”

Metric overall lengths: 74mm – 360mm

Advanced Design Shank  
for Use with Modular Style

FEATURES
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Modular Shank
InchMODULAR SHANK

	 •	 =	Stocked	items	in	US 		 =	Stocked	items	in	Japan 		 =	Tool	With	Air	Hole

Carbide Shank-Inch

Part No. Stock ØD2 M L L2 l s øD3 øDs øD4 Type Cutter Body
Coolant

Thru

IASC0.375-M6-3-1 • 6.5mm M6 3 1 2 – 0.375 –

A

ø3/8"
ø1/2”

–

IASC0.5-M6-4-2 • 6.5mm M6 4 2 2 0.453 0.5 0.453
ø3/8”
ø1/2”

–

IASC0.5-M6-6-3 • 6.5mm M6 6 3 3 0.453 0.5 0.453 –

IASC0.625-M8-4-2 • 8.5mm M8 4 2 2 0.571 0.625 0.591

B

ø5/8”


IASC0.625-M8-6-3 • 8.5mm M8 6 3 3 0.571 0.625 0.591 

IASC0.75-M10-5-2.5Z • 10.5mm M10 5 3 3 0.689 0.75 0.728
ø3/4”



IASC0.75-M10-8-8-4Z • 10.5mm M10 8 4 4 0.689 0.75 0.728 

IASC1-M12-6-3Z • 12.5mm M12 6 3 3 0.906 1 0.945
ø1”



IASC1-M12-8-4Z • 12.5mm M12 8 4 4 0.906 1 0.945 

L

L2 l s

øD
s

øD
2 M

ø
D

3

C type

L

L2 l s

M

øD
s

ø
D

2

ø
D

3

　A type

B type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

D type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

L

L2 l s

øD
s

øD
2 M

ø
D

3

C type

L

L2 l s

M

øD
s

ø
D

2

ø
D

3

　A type

B type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

D type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3
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Modular Shank
MetricMODULAR SHANK

L

L2 l s

øD
s

øD
2 M

ø
D

3

C type

L

L2 l s

M

øD
s

ø
D

2

ø
D

3

　A type

B type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

D type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

L

L2 l s

øD
s

øD
2 M

ø
D

3

C type

L

L2 l s

M

øD
s

ø
D

2

ø
D

3
　A type

B type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

D type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

L
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øD
s

øD
2 M

ø
D

3

C type

L
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M

øD
s

ø
D

2

ø
D

3

　A type

B type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

D type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

L

L2 l s

øD
s

øD
2 M

ø
D

3

C type

L

L2 l s

M

øD
s

ø
D

2

ø
D

3

　A type

B type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

D type

L

L2 l s

M

øD
s

øD
2

ø
D

4

ø
D

3

Carbide Shank-Metric

Part No. Stock ØD2 M L L2 l s øD3 øDs øD4 Type Cutter Body
Coolant

Thru

ASC10-6.5-74-24 •

6.5 M6

74 24 50

9.3 10 - A
ø8 

ø10
ø12

–
ASC10-6.5-84-34 • 84 34 50

ASC10-6.5-114-49  114 49 65

ASC10-6.5-114-24  114 24 90

ASC12-6.5-74-24 •

6.5 M6

74 24 50

11 12 11.5 D

ø1/2”
ø8

ø10
ø12

–
ASC12-6.5-94-44 • 94 44 50

ASC12-6.5-129-64  129 64 65

ASC12-6.5-129-24  129 24 105

ASC16-8.5-95-30 •

8.5 M8

95 30 65

14.5 16 15.5 B ø16 

ASC16-8.5-120-55 • 120 55 65

ASC16-8.5-140-75 • 140 75 65

ASC16-8.5-160-95  160 95 65

ASC16-8.5-160-30  160 30 130

ASC18-M10-125-0Z •

10.5 M10

125 - 125 18 18 -

B ø20 

ASC20-10.5-120-50Z  120 50 70

18.5 20 19.5

ASC20-10.5-170-90Z • 170 90 80

ASC20-10.5-220-120Z • 220 120 100

ASC20-10.5-270-150Z  270 150 120

ASC20-10.5-220-50Z  220
50

170

ASC20-10.5-270-50Z  270 220

ASC25-12.5-145-65 

12.5 M12

145 65 80 23

25 - C ø25 

ASC25-M12-150-0Z • 150 - 159 25

ASC25-12.5-215-115 • 215 115 100

23

ASC25-12.5-265-145 • 265 145 120

ASC25-12.5-315-195  315 195 120

ASC25-12.5-265-65  265
65

200

ASC25-12.5-315-65  315 250

ASC32-17-160-80 

17 M16

160 80 80

28 32 - C

ø30
ø32
ø35
ø40



ASC32-17-210-110 • 210 110 100

ASC32-17-260-140 • 260 140 120

ASC32-17-310-190  310 190 120

ASC32-17-360-240  360 240 120

ASC32-17-260-80 

17 M16

260

80

180

28 32 - C

ø30
ø32
ø35
ø40

ASC32-17-310-80  310 230

ASC32-17-360-80  360 280

	 •	 =	Stocked	items	in	US 		 =	Stocked	items	in	Japan 		 =	Tool	With	Air	Hole
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PAGE 
173

Size Range

Under Neck

R  ≤ 0.25
    ± 0.003

R > 0.25    
   ± 0.005

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ○ ◎

◎ ◎ ◎ ◎ ○ ○

PAGE 
186

Size Range

Under Neck

R  ≤ 0.25
    ± 0.003

R > 0.25    
   ± 0.005

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ○ ○

PAGE 
191

Size Range
2.5 5

Under Neck
25 50

R +0.003
    -0.007

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ◎ ○

0

0

End Mill > Miniature > Carbide > Ball

EP
DB

E
EP

SB
E

0.1mm - 2.0mm

0.15mm - 20.0mm

M

0 5 10

0 50 100

0.1mm - 6.0mm

0.2mm - 50.0mm

PN

ATH

ATHPN M

0 5 10

0 50 100

EP
DB

P

0.2mm - 6.0mm

0.5mm - 70mm

MTH

ATH

PN M

CS

THPN Coating

CS Coating

TH Coating

ATH Coating

Metric Only

Double Face
Effect

Combination
Neck

Back Draft 
Effect

Long Under Neck 
(more than 5D

Pencil Neck
Available

◎   Recommended

ATH
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PAGE 
228

Size Range

Under Neck

Ø0.1~0.5
Ø0.6~0.9
Ø1~6

0, -0.007
0, -0.01
0, -0.015

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ○ ○

◎ ◎ ◎ ○ ◎

PAGE 
217

Size Range

Corner 
Radius

Under Neck

R Tolerance ±0.005
(Central Axis)

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ○ ○

PAGE 
195

Size Range

Corner 
Radius

Under Neck

R Tolerance ±0.005
(Central Axis)

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ○ ○

End Mill > Miniature > Carbide > Radius

End Mill > Miniature > Carbide > Square

EP
DR

E
EP

DR
F

EP
DS

E

0 5 10

0 50 100

0 5 10

0 0.5 1

0 50 100

0 5 10

0 2.5 5

0 50 100

MATH

0.2mm - 6.0mm

0.05mm - 1.0mm

0.5mm - 55mm

MATH

MATH

1.0mm - 6.0mm

4.0mm - 72.0mm

PN

0.1mm - 6.0mm

0.3mm - 50.0mm

ATH

PN MPN Coating

ATH Coating

Metric Only

Combination
Neck

Back Draft 
Effect

Long Under Neck 
(more than 5D

◎   Recommended

0.05mm - 0.5mm

ATH

PN
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PAGE 
245

Size Range

Corner 
Radius

Under Neck

R Tolerance ±0.005
(Central Axis)

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ◎ ○

PAGE 
240

Size Range
5 10

Under Neck
25 50

R ±0.005

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ◎ ○

End Mill > Miniature > Carbide > CBN > Ball

End Mill > Miniature > Carbide > CBN > Radius

CB
N

-E
PS

B
CB

N
-E

PS
R

0 2.5 5

0 0.5 1

0 5 10

0

0

0.2mm - 2.0mm

0.5mm - 20.0mm

0.2mm - 3.0mm

0.5mm - 6.0mm

M

M

0.05mm - 0.5mm

M Metric Only

Double Face
Effect

Combination
Neck

◎    Recommended
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PAGE 
250

Size Range

Radius

±0.005

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ◎ ○

PAGE 
256

Size Range

Radius

R 0.5~1.5
R 2~3
R 4~6

0, -0.010
0, -0.014
0, -0.02

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

○ ◎ ◎ ◎ ◎

PAGE 
263

Size Range

Radius

R ≤0.6
   ±0.005

R>0.6
     ±0.010

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65 Aluminium Alloy Stainless Steel

◎ ◎ ◎ ◎ ○

0 10 20

0 5 10

End Mill > General > Ball
EP

BT
S/

EP
BT

EH
H

B
H

GO
B-

PN

MTH

1.0mm - 12.0mm

0.5mm - 6.0mm

0 10 20

0 5 10

0 25 50

0 10 20

MATH

1.0mm - 12.0mm

0.5mm - 6.0mm

PN M

0.3mm - 20.0mm

0.15mm - 10.0mm

ATHPN

MTH

PN Coating

TH Coating

ATH Coating

Metric Only

◎   Recommended

ATH
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55

PAGE 
278

Size Range

Flute Length

Type R
Type N

0, -0.05
0, -0.03

Cast Iron, Carbon 
Steel, Alloy Steel Stainless Steel Titanium Alloy Pre-Hardened Steels

(32 - 45 HRC)
Hardened Steels
(45 - 55 HRC)

Type R ◎ ◎ ◎

Type N ◎ ○ ○ ○ ○

PAGE 
268

Size Range
10 20

Corner 
Radius

2.5 5

0
-0.03

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ○ ○

PAGE 
272

Size Range
10

Corner 
Radius

5

0
-0.015

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ○ ○

0

0

End Mill > General > Radius (High Feed)

H
GO

F4
ET

M

MTH

2.0mm - 12.0mm

0.5mm - 2.0mm

0

0

End Mill > General > Square/Radius

M
ir

us

0 10 20

0 50 100

6.0mm - 12.0mm

9mm - 18mm

TH

2.0mm - 12.0mm

0.5mm - 2.0mm

MATH

ATH

MTH TH Coating

ATH Coating

Metric Only

Waving
Peripheral & 
Unequal Phase

Double Gash

◎   Recommended
Chip Breaker 
Style & Unequal 
Phase
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PAGE 
293

Size Range
10 20

Flute Length
50 100

Ø1-6
0
-0.015

Ø8-12
0
-0.02

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ○ ○

PAGE 
286

Size Range

Flute Length

0
-0.010

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65 Aluminum Alloy Stainless Steel

◎ ◎ ◎ ○ ◎ ◎

PAGE 
286

Size Range

Flute Length

Ø3
-0.014
-0.028

Ø4-6
-0.020
-0.038

Ø8-12
-0.025
-0.047

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45

High-Hardened Steel
< HRC 55

High-Hardened Steel
< HRC 65

High-Hardened Steel
> HRC 65 Stainless Steel

◎ ◎ ◎ ◎ ○ ○

PAGE 
297

Size Range

Flute Length

EPSM Ø1~6
Ø7-20

0, -0.015
0, -0.02

EPSW 0
-0.05

Carbon Steel
Alloy Steel

Pre-Hardened Steel
< HRC 45 Stainless Steel Titanium Alloy Heat-Resistant Alloy Aluminium Alloy

◎ ◎ ◎ ◎ ◎ ◎

End Mill > General > Square/Radius
EP

P4
-T

H
EP

P3
-C

S
CE

PR
EP

SM
/E

PS
W

0 10 20

0 50 100

MTH

0 10 20

0 50 100

0

0

0 25 50

0 50 100

3.0mm - 12.0mm

8.0mm - 26.0mm

3.0mm - 12.0mm

8.0mm - 26.0mm

CS M

MTH

1.0mm - 12.0mm

3.5mm - 30.0mm

PN M

1.0mm - 20.0mm

2.5mm - 50.0mm

PN MCS THPN Coating CS Coating TH Coating Metric Only ◎  Recommended
Double
Gash
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PAGE 
337

Size Range

Drilling 
Depth

0
-0.005

Alloy Steel Tool Steel
< HRC 40

Pre-Hardened Steel
< HRC 45 Stainless Steel Heat-Resistant Steel Aluminium Alloy

◎ ◎ ◎ ◎ ○ ○

PAGE 
310

Size Range

Drilling 
Depth

h8

Carbon Steel
Alloy Steel

Tool Steel
< HRC 40

Pre-Hardened Steel
< HRC 45 Stainless Steel Heat-Resistant Steel Cast Iron

◎ ◎ ◎ ◎ ○ ○

PAGE 
333

Size Range

Drilling 
Depth

h8

Carbon Steel
Alloy Steel

Tool Steel
< HRC 40

Pre-Hardened Steel
< HRC 45 Stainless Steel Cast Iron Aluminium Alloy

◎ ○ ○ ○ ○

0 2.5 5

0 50 100

0 10 20

0 2.5 5

0 10 20

0 25 50

Drill

W
H

N
SB

 &
 W

N
SB

ZP
B

EM
SB

S/
EM

ST

2.0mm - 13.0mm

3.0mm - 12.0mm

0.04mm - 1.0mm

2xD - 30xD

2xD

2xD - 50xD

MTH TH Coating Metric OnlySD SD Coating

TH SD

MTH

TH M

◎   Recommended



EPDBE

Improved compound neck design for reduced chatter  
and increased strength

New flute shape increases resistance to breakage

Stronger R flute helix angle improves cutting performance

ATH and PN Coatings for maximum efficiency and tool life

High-Precision Ball End Mills  
for Deep Machining

FEATURES
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EPDBE

IntroductIon
The EPDBE Epoch Series Ball End Mills have been designed for cutting deep ribs and slots in molds, as well as machining 
deep corners and precision features that were previously possible only by EDM (electrical discharge machining). 

Featuring an improved compound neck design, these end mills exhibit greater breakage resistance and less vibration 
during high speed machining than competitors’ tools. New cutting geometries as well as the advanced ATH and PN 
Coatings help to maximize machining performance as well as tool life. 

FeatureS

1. Innovative Ball Nose Geometry

High-strength flute shape with high chip removal characteristics. Stronger R flute helix angle improves cutting performance.

2. Improved Compound Neck Shape

Further improves the conventional compound shape of R and taper to both resist breakage and suppress deflection.

New shape

Competitor

Chipping
occurred

Caution: The interference region has changed due to changes in the neck shape. 
Be sure to check for interference before starting machining.

New shape

Smaller neck R range ⇒ Suppresses deflection.

Conventional Deep series

Large neck R range

Deflection suppression effect is high even under the same load. 
Enables machining with even higher accuracy.

Static load test results

0.30 .350 .4 0.45 0.5

65

64

63

62

61

60

59

58

57

56

55

Lo
ad

 (N
)

Deflection amount (mm)

Conventional 
neck shape
Conventional 
neck shape

New neck shape

Testing tool size:

Tool：EPDBE2010-10-ATH
　　   (R0.5 Under neck 10mm)

Finishing surface

Incline angle:1¡ 

0.02mm
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EPDBE

3. New PVD Coating Technology

Advanced TH (ATH) Coating: With a hardness of 3800Hv and oxidation temperature of 1200°, our new ATH Coating 
enables longer life and higher efficiency when cutting high-hardness materials (55HRC or higher). Compared with our 
previous generation coating, double the tool life and more than double the machining efficiency can be achieved. The ATH 
Coating is ideal for both dry cutting and wet cutting in a variety of materials including cold-worked die steel, HSS, tool steel, 
composite materials, carbide alloys and more.

PN Coating: By optimizing the AI content, the multi-layer PN Coating exhibits both excellent heat-resistance and adhesion 
to the tool substrate. Combining of the AlCr coating layer with Si produces high hardness (3000HV) as well as good wear 
resistance. PN Coating provides extended cutting tool life in both wet and dry machining of materials including pre-
hardened steel, carbon steel, alloy steel, stainless steel, H13, D2 and more.

Cross-section photograph of ATH coating layer structure

■ Conventional Coating ■ ATH Coating for hard material
Pat.No.３９３４１３６

5nm

High hardness
membrane

High heat resistance 
membrane

Even finer particle size is nano order.
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EPDBE

Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH R Dc l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDBE2001-0.2-   0.05 0.1 0.20 0.08 0.08 45 4 1 11.76 0.35 0.37 0.39 0.41 0.44
EPDBE2001-0.3-   0.05 0.1 0.30 0.08 0.08 45 4 1 11.64 0.46 0.48 0.50 0.52 0.57
EPDBE2001-0.5-   0.05 0.1 0.50 0.08 0.08 45 4 1 11.40 0.67 0.70 0.73 0.76 0.81
EPDBE2002-0.5-   0.10 0.2 0.50 0.15 0.17 50 4 1 11.42 0.70 0.72 0.75 0.77 0.82
EPDBE2002-0.75-   0.10 0.2 0.75 0.15 0.17 50 4 1 11.13 0.96 0.99 1.02 1.05 1.11
EPDBE2002-1-   0.10 0.2 1.00 0.15 0.17 50 4 1 10.86 1.22 1.26 1.30 1.33 1.39
EPDBE2002-1.25-   0.10 0.2 1.25 0.15 0.17 50 4 1 10.60 1.48 1.52 1.57 1.61 1.72
EPDBE2002-1.5-   0.10 0.2 1.50 0.15 0.17 50 4 1 10.35 1.74 1.79 1.84 1.88 2.05
EPDBE2002-2-   0.10 0.2 2.00 0.15 0.17 50 4 1 9.88 2.25 2.32 2.37 2.45 2.71
EPDBE2002-2.5-   0.10 0.2 2.50 0.15 0.17 50 4 1 9.46 2.77 2.84 2.91 3.05 3.37
EPDBE2002-3-   0.10 0.2 3.00 0.15 0.17 50 4 1 9.07 3.28 3.37 3.48 3.65 4.04
EPDBE2003-0.5-   0.15 0.3 0.50 0.25 0.27 50 4 2 11.47 0.78 0.82 0.86 0.90 0.98
EPDBE2003-0.75-   0.15 0.3 0.75 0.25 0.27 50 4 2 11.17 1.05 1.10 1.15 1.20 1.29
EPDBE2003-1-   0.15 0.3 1.00 0.25 0.27 50 4 2 10.89 1.31 1.38 1.43 1.49 1.59
EPDBE2003-1.25-   0.15 0.3 1.25 0.25 0.27 50 4 2 10.62 1.58 1.65 1.72 1.78 1.89
EPDBE2003-1.5-   0.15 0.3 1.50 0.25 0.27 50 4 2 10.36 1.84 1.92 1.99 2.06 2.18
EPDBE2003-2-   0.15 0.3 2.00 0.25 0.27 50 4 2 9.88 2.36 2.46 2.55 2.62 2.76
EPDBE2003-2.5-   0.15 0.3 2.50 0.25 0.27 50 4 2 9.45 2.89 3.00 3.10 3.18 3.36
EPDBE2003-3-   0.15 0.3 3.00 0.25 0.27 50 4 2 9.05 3.41 3.53 3.64 3.73 4.02
EPDBE2004-0.75-   0.20 0.4 0.75 0.30 0.37 50 4 2 11.21 1.04 1.09 1.14 1.19 1.28
EPDBE2004-1-   0.20 0.4 1.00 0.30 0.37 50 4 2 10.91 1.31 1.37 1.43 1.48 1.58
EPDBE2004-1.5-   0.20 0.4 1.50 0.30 0.37 50 4 2 10.37 1.84 1.92 1.99 2.06 2.17
EPDBE2004-2-   0.20 0.4 2.00 0.30 0.37 50 4 2 9.88 2.36 2.46 2.54 2.62 2.75
EPDBE2004-2.5-   0.20 0.4 2.50 0.30 0.37 50 4 2 9.43 2.89 3.00 3.09 3.18 3.34
EPDBE2004-3-   0.20 0.4 3.00 0.30 0.37 50 4 2 9.03 3.41 3.53 3.63 3.73 4.01
EPDBE2004-3.5-   0.20 0.4 3.50 0.30 0.37 50 4 2 8.65 3.93 4.06 4.18 4.27 4.67
EPDBE2004-4-   0.20 0.4 4.00 0.30 0.37 50 4 2 8.30 4.45 4.59 4.71 4.83 5.33
EPDBE2004-4.5-   0.20 0.4 4.50 0.30 0.37 50 4 2 7.99 4.97 5.12 5.25 5.43 6.00
EPDBE2005-1-   0.25 0.5 1.00 0.35 0.47 50 4 2 10.94 1.31 1.37 1.42 1.47 1.57
EPDBE2005-1.5-   0.25 0.5 1.50 0.35 0.47 50 4 2 10.39 1.83 1.91 1.98 2.05 2.17

 

Helix Angle 30° φDs h5

R (R≤0.25) ±0.003

R (0.25<R) ±0.005

*For the last 3 digits of the part no. enter the coating type (PN, ATH)

BALL NOSE SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES PN COATING ATH COATING

Incline angle

Actual
effective
length

 = Stocked items in Japan

φ
D

1

φ
D

c

φ
D

s

R
R 2

L

R θκ Neck R

 Tolerance on R : Right table

Tolerance on shank : h5
Helix angle:30°
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Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH R Dc l2 l D1 L Ds

Neck
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDBE2005-2-   0.25 0.5 2.00 0.35 0.47 50 4 2 9.88 2.36 2.45 2.54 2.61 2.75
EPDBE2005-2.5-   0.25 0.5 2.50 0.35 0.47 50 4 2 9.42 2.88 2.99 3.09 3.17 3.33
EPDBE2005-3-   0.25 0.5 3.00 0.35 0.47 50 4 2 9.00 3.41 3.53 3.63 3.72 3.99
EPDBE2005-4-   0.25 0.5 4.00 0.35 0.47 50 4 2 8.27 4.45 4.59 4.71 4.82 5.32
EPDBE2005-5-   0.25 0.5 5.00 0.35 0.47 50 4 2 7.64 5.48 5.65 5.78 6.01 6.65
EPDBE2005-5.5-   0.25 0.5 5.50 0.35 0.47 50 4 2 7.36 6.00 6.17 6.31 6.61 7.31
EPDBE2005-6-   0.25 0.5 6.00 0.35 0.47 50 4 2 7.10 6.52 6.70 6.88 7.21 7.97
EPDBE2005-8-   0.25 0.5 8.00 0.35 0.47 50 4 2 6.23 8.58 8.79 9.16 9.60 10.63
EPDBE2006-1-   0.30 0.6 1.00 0.40 0.57 50 4 4 10.98 1.44 1.54 1.63 1.71 1.88
EPDBE2006-2-   0.30 0.6 2.00 0.40 0.57 50 4 4 9.88 2.52 2.66 2.79 2.91 3.13
EPDBE2006-2.5-   0.30 0.6 2.50 0.40 0.57 50 4 4 9.41 3.05 3.22 3.36 3.49 3.73
EPDBE2006-3-   0.30 0.6 3.00 0.40 0.57 50 4 4 8.98 3.58 3.77 3.93 4.07 4.32
EPDBE2006-3.5-   0.30 0.6 3.50 0.40 0.57 50 4 4 8.58 4.12 4.32 4.49 4.64 4.91
EPDBE2006-4-   0.30 0.6 4.00 0.40 0.57 50 4 4 8.22 4.64 4.86 5.04 5.20 5.48
EPDBE2006-4.5-   0.30 0.6 4.50 0.40 0.57 50 4 4 7.89 5.17 5.40 5.59 5.76 6.06
EPDBE2006-5-   0.30 0.6 5.00 0.40 0.57 50 4 4 7.59 5.70 5.94 6.14 6.32 6.63
EPDBE2006-5.5-   0.30 0.6 5.50 0.40 0.57 50 4 4 7.31 6.22 6.48 6.69 6.87 7.29
EPDBE2006-6-   0.30 0.6 6.00 0.40 0.57 50 4 4 7.04 6.75 7.02 7.23 7.42 7.96
EPDBE2006-7-   0.30 0.6 7.00 0.40 0.57 50 4 4 6.57 7.79 8.08 8.32 8.52 9.28
EPDBE2006-8-   0.30 0.6 8.00 0.40 0.57 50 4 4 6.16 8.84 9.15 9.40 9.61 10.61
EPDBE2006-9-   0.30 0.6 9.00 0.40 0.57 50 4 4 5.79 9.88 10.21 10.47 10.79 11.94
EPDBE2006-10-   0.30 0.6 10.00 0.40 0.57 50 4 4 5.47 10.92 11.26 11.54 11.99 13.27
EPDBE2006-12-   0.30 0.6 12.00 0.40 0.57 50 4 4 4.92 12.99 13.37 13.72 14.38 15.92
EPDBE2007-2-   0.35 0.7 2.00 0.45 0.67 50 4 4 9.88 2.52 2.66 2.79 2.90 3.12
EPDBE2007-4-   0.35 0.7 4.00 0.45 0.67 50 4 4 8.18 4.64 4.86 5.04 5.20 5.48
EPDBE2007-6-   0.35 0.7 6.00 0.45 0.67 50 4 4 6.98 6.74 7.01 7.23 7.42 7.94
EPDBE2007-8-   0.35 0.7 8.00 0.45 0.67 50 4 4 6.09 8.83 9.14 9.39 9.61 10.60
EPDBE2008-2-   0.40 0.8 2.00 0.50 0.77 50 4 4 9.87 2.51 2.65 2.78 2.89 3.11
EPDBE2008-4-   0.40 0.8 4.00 0.50 0.77 50 4 4 8.14 4.64 4.85 5.03 5.19 5.47
EPDBE2008-5-   0.40 0.8 5.00 0.50 0.77 50 4 4 7.48 5.69 5.93 6.13 6.31 6.61

Helix Angle 30° φDs h5

R (R≤0.25) ±0.003

R (0.25<R) ±0.005

*For the last 3 digits of the part no. enter the coating type (PN, ATH)

BALL NOSE SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES PN COATING ATH COATING

Incline angle

Actual
effective
length

 = Stocked items in Japan

φ
D

1

φ
D

c

φ
D

s

R
R 2

L

R θκ Neck R

 Tolerance on R : Right table

Tolerance on shank : h5
Helix angle:30°
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EPDBE

*For the last 3 digits of the part no. enter the coating type (PN, ATH)

Helix Angle 30° φDs h5

R (R≤0.25) ±0.003

R (0.25<R) ±0.005

BALL NOSE SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES PN COATING ATH COATING

Incline angle

Actual
effective
length

 = Stocked items in Japan

φ
D

1

φ
D

c

φ
D

s

R
R 2

L

R θκ Neck R

 Tolerance on R : Right table

Tolerance on shank : h5
Helix angle:30°

 

© 2013 Hitachi Tool Engineering USA | ph 800 333 1514 | www.hitachitoolusa.com122

EPDBE

Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH R Dc l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDBE2008-6-   0.40 0.8 6.00 0.50 0.77 50 4 4 6.92 6.74 7.01 7.23 7.41 7.92
EPDBE2008-8-   0.40 0.8 8.00 0.50 0.77 50 4 4 6.01 8.83 9.14 9.39 9.60 10.58
EPDBE2008-10-   0.40 0.8 10.00 0.50 0.77 50 4 4 5.32 10.91 11.26 11.53 11.97 13.23
EPDBE2009-2-   0.45 0.9 2.00 0.60 0.87 50 4 4 9.87 2.51 2.65 2.77 2.89 3.10
EPDBE2009-4-   0.45 0.9 4.00 0.60 0.87 50 4 4 8.09 4.64 4.85 5.03 5.18 5.46
EPDBE2009-6-   0.45 0.9 6.00 0.60 0.87 50 4 4 6.85 6.74 7.00 7.22 7.41 7.91
EPDBE2009-8-   0.45 0.9 8.00 0.60 0.87 50 4 4 5.94 8.83 9.14 9.38 9.60 10.56
EPDBE2010-2-   0.50 1.0 2.00 0.80 0.96 50 4 4 9.84 2.54 2.67 2.79 2.90 3.11
EPDBE2010-3-   0.50 1.0 3.00 0.80 0.96 50 4 4 8.84 3.61 3.78 3.93 4.06 4.30
EPDBE2010-4-   0.50 1.0 4.00 0.80 0.96 50 4 4 8.02 4.66 4.87 5.04 5.20 5.47
EPDBE2010-5-   0.50 1.0 5.00 0.80 0.96 50 4 4 7.34 5.72 5.95 6.14 6.31 6.61
EPDBE2010-6-   0.50 1.0 6.00 0.80 0.96 50 4 4 6.77 6.76 7.02 7.23 7.42 7.92
EPDBE2010-7-   0.50 1.0 7.00 0.80 0.96 50 4 4 6.28 7.81 8.09 8.32 8.52 9.25
EPDBE2010-8-   0.50 1.0 8.00 0.80 0.96 50 4 4 5.85 8.85 9.15 9.40 9.61 10.58
EPDBE2010-9-   0.50 1.0 9.00 0.80 0.96 50 4 4 5.48 9.89 10.21 10.47 10.78 11.91
EPDBE2010-10-   0.50 1.0 10.00 0.80 0.96 50 4 4 5.15 10.93 11.27 11.54 11.98 13.23
EPDBE2010-12-   0.50 1.0 12.00 0.80 0.96 55 4 4 4.60 13.00 13.37 13.72 14.37 15.89
EPDBE2010-13-   0.50 1.0 13.00 0.80 0.96 55 4 4 4.37 14.04 14.42 14.86 15.57 17.21
EPDBE2010-14-   0.50 1.0 14.00 0.80 0.96 55 4 4 4.16 15.07 15.47 16.00 16.76 18.54
EPDBE2010-16-   0.50 1.0 16.00 0.80 0.96 55 4 4 3.79 17.13 17.56 18.28 19.16 21.20
EPDBE2010-18-   0.50 1.0 18.00 0.80 0.96 60 4 4 3.49 19.19 19.66 20.56 21.55 23.85
EPDBE2010-20-   0.50 1.0 20.00 0.80 0.96 60 4 4 3.23 21.25 21.84 22.84 23.94 26.51
EPDBE2011-2-   0.55 1.1 2.00 1.00 1.05 50 4 4 9.81 2.58 2.70 2.81 2.92 3.12
EPDBE2011-4-   0.55 1.1 4.00 1.00 1.05 50 4 4 7.95 4.69 4.89 5.06 5.21 5.48
EPDBE2011-6-   0.55 1.1 6.00 1.00 1.05 50 4 4 6.68 6.79 7.04 7.25 7.43 7.94
EPDBE2011-8-   0.55 1.1 8.00 1.00 1.05 50 4 4 5.76 8.87 9.17 9.41 9.61 10.59
EPDBE2011-10-   0.55 1.1 10.00 1.00 1.05 50 4 4 5.06 10.95 11.28 11.55 12.00 13.25
EPDBE2012-4-   0.60 1.2 4.00 1.10 1.15 50 4 4 7.89 4.69 4.88 5.05 5.20 5.47
EPDBE2012-8-   0.60 1.2 8.00 1.10 1.15 50 4 4 5.67 8.87 9.16 9.40 9.61 10.58
EPDBE2012-10-   0.60 1.2 10.00 1.10 1.15 50 4 4 4.97 10.95 11.28 11.54 11.99 13.23

*For the last 3 digits of the part no. enter the coating type (PN, ATH)

Helix Angle 30° φDs h5
R (R≤0.25) ±0.003
R (0.25<R) ±0.005

BALL NOSE SEMI-FINISHING FINISHING
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EPDBE

Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH R Dc l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDBE2012-12-   0.60 1.2 12.00 1.10 1.15 55 4 4 4.43 13.02 13.38 13.73 14.38 15.89
EPDBE2014-8-   0.70 1.4 8.00 1.30 1.34 50 4 4 5.48 8.89 9.18 9.41 9.61 10.58
EPDBE2014-12-   0.70 1.4 12.00 1.30 1.34 55 4 4 4.24 13.04 13.39 13.74 14.39 15.89
EPDBE2014-16-   0.70 1.4 16.00 1.30 1.34 55 4 4 3.46 17.16 17.57 18.31 19.17 21.20
EPDBE2015-4-   0.75 1.5 4.00 1.35 1.44 50 4 4 7.68 4.71 4.89 5.06 5.20 5.46
EPDBE2015-6-   0.75 1.5 6.00 1.35 1.44 50 4 4 6.33 6.81 7.04 7.25 7.42 7.91
EPDBE2015-8-   0.75 1.5 8.00 1.35 1.44 50 4 4 5.39 8.89 9.17 9.41 9.61 10.56
EPDBE2015-10-   0.75 1.5 10.00 1.35 1.44 50 4 4 4.68 10.96 11.29 11.55 11.98 13.22
EPDBE2015-12-   0.75 1.5 12.00 1.35 1.44 55 4 4 4.14 13.03 13.39 13.74 14.38 15.87
EPDBE2015-14-   0.75 1.5 14.00 1.35 1.44 55 4 4 3.72 15.10 15.48 16.02 16.77 18.52
EPDBE2015-16-   0.75 1.5 16.00 1.35 1.44 55 4 4 3.77 17.16 17.57 18.30 19.16 21.18
EPDBE2015-18-   0.75 1.5 18.00 1.35 1.44 60 4 4 3.08 19.22 19.69 20.58 21.56 23.83
EPDBE2015-20-   0.75 1.5 20.00 1.35 1.44 60 4 4 2.84 21.27 21.87 22.86 23.95 - 
EPDBE2016-8-   0.80 1.6 8.00 1.40 1.54 50 4 4 5.28 8.89 9.17 9.40 9.60 10.55
EPDBE2016-12-   0.80 1.6 12.00 1.40 1.54 55 4 4 4.05 13.03 13.39 13.73 14.37 15.85
EPDBE2016-16-   0.80 1.6 16.00 1.40 1.54 55 4 4 3.28 17.16 17.57 18.29 19.15 21.16
EPDBE2016-20-   0.80 1.6 20.00 1.40 1.54 60 4 4 2.75 21.27 21.87 22.86 23.94 -
EPDBE2018-8-   0.90 1.8 8.00 1.60 1.73 50 4 4 5.06 8.91 9.18 9.41 9.61 10.54
EPDBE2018-12-   0.90 1.8 12.00 1.60 1.73 55 4 4 3.83 13.05 13.40 13.74 14.38 15.85
EPDBE2018-16-   0.90 1.8 16.00 1.60 1.73 55 4 4 3.09 17.17 17.58 18.31 19.16 21.16
EPDBE2018-20-   0.90 1.8 20.00 1.60 1.73 60 4 4 2.58 21.28 21.88 22.87 23.95 -
EPDBE2020-3-   1.00 2.0 3.00 1.70 1.92 50 4 4 8.26 3.71 3.84 3.96 4.07 4.29
EPDBE2020-4-   1.00 2.0 4.00 1.70 1.92 50 4 4 7.23 4.75 4.92 5.07 5.21 5.45
EPDBE2020-6-   1.00 2.0 6.00 1.70 1.92 50 4 4 5.78 6.84 7.07 7.26 7.43 7.89
EPDBE2020-8-   1.00 2.0 8.00 1.70 1.92 50 4 4 4.81 8.92 9.19 9.42 9.61 10.54
EPDBE2020-10-   1.00 2.0 10.00 1.70 1.92 50 4 4 4.12 11.00 11.30 11.56 11.99 13.20
EPDBE2020-12-   1.00 2.0 12.00 1.70 1.92 55 4 4 3.61 13.06 13.41 13.76 14.39 15.85
EPDBE2020-13-   1.00 2.0 13.00 1.70 1.92 55 4 4 3.39 14.10 14.45 14.90 15.58 17.18
EPDBE2020-14-   1.00 2.0 14.00 1.70 1.92 55 4 4 3.20 15.13 15.50 16.04 16.78 18.51
EPDBE2020-16-   1.00 2.0 16.00 1.70 1.92 55 4 4 2.88 17.19 17.59 18.32 19.17 -

*For the last 3 digits of the part no. enter the coating type (PN, ATH)

Helix Angle 30° φDs h5

R (R≤0.25) ±0.003

R (0.25<R) ±0.005
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*For the last 3 digits of the part no. enter the coating type (PN, ATH)

Helix Angle 30° φDs h5

R (R≤0.25) ±0.003

R (0.25<R) ±0.005

BALL NOSE SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES PN COATING ATH COATING

Incline angle

Actual
effective
length

Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH R Dc l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDBE2020-18-   1.00 2.0 18.00 1.70 1.92 60 4 4 2.62 19.24 19.72 20.60 21.57 -

EPDBE2020-20-   1.00 2.0 20.00 1.70 1.92 60 4 4 2.40 21.30 21.90 22.88 23.96 -
EPDBE2020-22-   1.00 2.0 22.00 1.70 1.92 60 4 4 2.22 23.35 24.08 25.16 26.35 -
EPDBE2020-25-   1.00 2.0 25.00 1.70 1.92 65 4 4 1.99 26.42 27.35 28.58 - -
EPDBE2020-30-   1.00 2.0 30.00 1.70 1.92 70 4 4 1.70 31.53 32.80 34.29 - -
EPDBE2020-35-   1.00 2.0 35.00 1.70 1.92 75 4 4 1.48 36.65 38.24 - - -
EPDBE2020-40-   1.00 2.0 40.00 1.70 1.92 80 4 4 1.31 41.86 43.69 - - -
EPDBE2025-6-   1.25 2.5 6.00 2.00 2.40 50 4 4 5.04 6.88 7.09 7.27 7.43 7.87
EPDBE2025-10-   1.25 2.5 10.00 2.00 2.40 50 4 4 3.43 11.03 11.32 11.56 12.00 13.18
EPDBE2025-15-   1.25 2.5 15.00 2.00 2.40 55 4 4 2.46 16.18 16.56 17.20 17.98 -
EPDBE2025-20-   1.25 2.5 20.00 2.00 2.40 60 4 4 1.91 21.32 21.93 22.90 - -
EPDBE2025-25-   1.25 2.5 25.00 2.00 2.40 65 4 4 1.57 26.44 27.38 28.60 - -
EPDBE2025-30-   1.25 2.5 30.00 2.00 2.40 70 4 4 1.33 31.55 32.82 - - -
EPDBE2030-8-   1.50 3.0 8.00 2.50 2.88 55 6 4 6.19 8.99 9.23 9.44 9.62 10.51
EPDBE2030-10-   1.50 3.0 10.00 2.50 2.88 55 6 4 5.41 11.06 11.34 11.57 12.01 13.16
EPDBE2030-13-   1.50 3.0 13.00 2.50 2.88 60 6 4 4.56 14.15 14.48 14.94 15.60 17.15
EPDBE2030-16-   1.50 3.0 16.00 2.50 2.88 60 6 4 3.93 17.24 17.61 18.36 19.19 21.13
EPDBE2030-20-   1.50 3.0 20.00 2.50 2.88 65 6 4 3.33 21.34 21.96 22.92 23.97 26.44
EPDBE2030-25-   1.50 3.0 25.00 2.50 2.88 70 6 4 2.79 26.46 27.41 28.62 29.96 -
EPDBE2030-30-   1.50 3.0 30.00 2.50 2.88 75 6 4 2.40 31.57 32.85 34.32 35.94 -
EPDBE2030-35-   1.50 3.0 35.00 2.50 2.88 80 6 4 2.11 36.72 38.30 40.03 41.92 -
EPDBE2035-15-   1.75 3.5 15.00 2.75 3.35 60 6 4 3.68 16.25 16.60 17.26 18.03 19.81
EPDBE2035-25-   1.75 3.5 25.00 2.75 3.35 70 6 4 2.43 26.49 27.46 28.67 29.99 -
EPDBE2035-35-   1.75 3.5 35.00 2.75 3.35 80 6 4 1.82 36.79 38.36 40.07 - -
EPDBE2035-45-   1.75 3.5 45.00 2.75 3.35 90 6 4 1.45 47.22 49.25 - - -
EPDBE2040-10-   2.00 4.0 10.00 3.00 3.85 55 6 4 4.38 11.10 11.36 11.58 12.00 13.10
EPDBE2040-13-   2.00 4.0 13.00 3.00 3.85 60 6 4 3.57 14.19 14.50 14.95 15.59 17.08
EPDBE2040-16-   2.00 4.0 16.00 3.00 3.85 60 6 4 3.01 17.27 17.63 18.37 19.18 -
EPDBE2040-20-   2.00 4.0 20.00 3.00 3.85 65 6 4 2.49 21.37 21.99 22.93 23.96 -
EPDBE2040-25-   2.00 4.0 25.00 3.00 3.85 70 6 4 2.05 26.49 27.44 28.63 29.95 -
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Helix Angle 30° φDs h5

R (R≤0.25) ±0.003

R (0.25<R) ±0.005

*For the last 3 digits of the part no. enter the coating type (PN, ATH)

BALL NOSE SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES PN COATING ATH COATING

Incline angle

Actual
effective
length

Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH R Dc l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDBE2040-30-   2.00 4.0 30.00 3.00 3.85 75 6 4 1.74 31.59 32.89 34.34 - -

EPDBE2040-35-   2.00 4.0 35.00 3.00 3.85 80 6 4 1.51 36.78 38.33 40.04 - -
EPDBE2040-40-   2.00 4.0 40.00 3.00 3.85 80 6 4 1.34 41.99 43.78 - - -
EPDBE2040-45-   2.00 4.0 45.00 3.00 3.85 90 6 4 1.20 47.20 49.23 - - -
EPDBE2040-50-   2.00 4.0 50.00 3.00 3.85 100 6 4 1.08 52.42 54.68 - - -
EPDBE2050-20-   2.50 5.0 20.00 3.50 4.85 65 6 4 1.42 21.36 21.95 - - -
EPDBE2050-25-   2.50 5.0 25.00 3.50 4.85 70 6 4 1.14 26.48 27.39 - - -
EPDBE2050-30-   2.50 5.0 30.00 3.50 4.85 75 6 4 0.95 31.58 - - - -
EPDBE2050-40-   2.50 5.0 40.00 3.50 4.85 80 6 4 0.72 41.97 - - - -
EPDBE2060-12-   3.00 6.0 12.00 6.00 5.85 60 6 - 0.00 - - - - -
EPDBE2060-20-   3.00 6.0 20.00 6.00 5.85 65 6 - 0.00 - - - - -
EPDBE2060-30-   3.00 6.0 30.00 6.00 5.85 75 6 - 0.00 - - - - -
EPDBE2060-50-   3.00 6.0 50.00 6.00 5.85 100 6 - 0.00 - - - - -
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 Tolerance on R : Right table

Tolerance on shank : h5
Helix angle:30°
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EPDBE

PN Coating

ATH Coating

Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless 
steels

Tool steels
(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

R
Mill 
dia.

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

0.05 0.1 0.20 0.008 50,000 300 50,000 250 50,000 250 50,000 225 50,000 200 50,000 188
0.05 0.1 0.30 0.006 50,000 300 50,000 250 50,000 250 50,000 225 50,000 200 50,000 188
0.05 0.1 0.50 0.004 50,000 300 50,000 250 50,000 250 50,000 225 50,000 200 50,000 188
0.10 0.2 0.50 0.020 50,000 420 50,000 350 50,000 350 50,000 325 45,500 273 42,000 210
0.10 0.2 0.75 0.017 50,000 420 50,000 350 50,000 350 50,000 325 45,500 273 42,000 210
0.10 0.2 1.00 0.014 50,000 420 50,000 350 50,000 350 50,000 325 45,500 273 42,000 210
0.10 0.2 1.25 0.011 50,000 378 50,000 315 48,600 306 45,900 269 40,500 219 37,800 170
0.10 0.2 1.50 0.008 50,000 378 50,000 315 48,600 306 45,900 269 40,500 219 37,800 170
0.10 0.2 2.00 0.008 50,000 378 50,000 315 48,600 306 45,900 269 40,500 219 37,800 170
0.10 0.2 2.50 0.006 48,000 323 48,000 269 43,200 242 40,800 212 36,000 173 33,600 134
0.10 0.2 3.00 0.004 48,000 323 48,000 269 43,200 242 40,800 212 36,000 173 33,600 134
0.15 0.3 0.50 0.027 50,000 600 50,000 500 50,000 500 50,000 450 45,000 383 42,000 336
0.15 0.3 0.75 0.024 50,000 600 50,000 500 50,000 500 50,000 450 45,000 383 42,000 336
0.15 0.3 1.00 0.021 50,000 600 50,000 500 50,000 500 50,000 450 45,000 383 42,000 336
0.15 0.3 1.25 0.019 50,000 600 50,000 500 50,000 500 50,000 450 45,000 383 42,000 336
0.15 0.3 1.50 0.016 50,000 600 50,000 500 50,000 500 50,000 450 45,000 383 42,000 336
0.15 0.3 2.00 0.012 50,000 540 50,000 450 48,600 437 45,900 372 40,500 310 37,800 272
0.15 0.3 2.50 0.010 50,000 540 50,000 450 48,600 437 45,900 372 40,500 310 37,800 272
0.15 0.3 3.00 0.008 50,000 540 50,000 450 48,600 437 45,900 372 40,500 310 37,800 272
0.20 0.4 0.75 0.043 50,000 967 50,000 840 50,000 839 50,000 770 46,800 655 43,680 612
0.20 0.4 1.00 0.040 50,000 967 50,000 840 50,000 839 50,000 770 46,800 655 43,680 612
0.20 0.4 1.50 0.034 50,000 829 50,000 720 50,000 719 50,000 660 46,800 468 43,680 437
0.20 0.4 2.00 0.028 50,000 691 50,000 600 50,000 600 50,000 550 46,800 468 43,680 437
0.20 0.4 2.50 0.022 50,000 560 43,200 467 38,880 420 36,720 364 32,400 292 36,288 272
0.20 0.4 3.00 0.016 50,000 560 43,200 467 38,880 420 36,720 364 32,400 292 36,288 272
0.20 0.4 3.50 0.012 50,000 560 43,200 467 38,880 420 36,720 364 32,400 292 36,288 272
0.20 0.4 4.00 0.010 50,000 560 43,200 467 38,880 420 36,720 364 32,400 292 36,288 272
0.20 0.4 4.50 0.008 46,080 470 38,400 392 34,560 353 32,640 305 28,800 245 26,880 228
0.25 0.5 1.00 0.045 50,000 1,500 50,000 1,500 46,800 1,404 44,200 1,193 39,000 1,053 36,400 743
0.25 0.5 1.50 0.040 50,000 1,500 50,000 1,500 46,800 1,404 44,200 1,193 39,000 1,053 36,400 681
0.25 0.5 2.00 0.035 50,000 1,200 50,000 1,200 46,800 1,123 44,200 955 39,000 842 36,400 681
0.25 0.5 2.50 0.033 50,000 1,081 50,000 1,000 42,120 758 39,780 645 35,100 568 32,760 502
0.25 0.5 3.00 0.030 50,000 900 46,800 842 42,120 758 39,780 645 35,100 568 25,200 386
0.25 0.5 4.00 0.020 43,200 778 36,000 648 32,400 583 30,600 496 32,400 524 25,200 386
0.25 0.5 5.00 0.018 43,200 778 36,000 648 32,400 583 30,600 496 32,400 524 25,200 386
0.25 0.5 5.50 0.015 38,400 653 32,000 544 28,800 490 27,200 416 24,000 367 22,400 324
0.25 0.5 6.00 0.013 38,400 653 32,000 544 28,800 490 27,200 416 24,000 367 22,400 324
0.25 0.5 8.00 0.008 38,400 653 32,000 544 28,800 490 27,200 416 24,000 367 22,400 324
0.30 0.6 1.00 0.075 50,000 2,250 50,000 2,250 50,000 2,250 50,000 1,950 48,000 1,728 44,800 1,344
0.30 0.6 2.00 0.063 50,000 2,250 50,000 2,250 50,000 2,250 50,000 1,950 48,000 1,728 44,800 1,344
0.30 0.6 2.50 0.046 50,000 1,800 50,000 1,800 50,000 1,800 50,000 1,560 48,000 1,382 44,800 986

EPDBE
Cutting Conditions 
High Efficiency (Metric)
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EPDBE

PN Coating

ATH Coating

Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless 
steels

Tool steels
(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%
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0.30 0.6 3.0 0.041 50,000 1,800 50,000 1,800 50,000 1,800 50,000 1,560 48,000 1,382 44,800 986
0.30 0.6 3.5 0.035 50,000 1,710 50,000 1,710 50,000 1,709 48,960 1,452 43,200 1,183 40,320 843
0.30 0.6 4.0 0.026 50,000 1,710 50,000 1,710 50,000 1,709 48,960 1,452 43,200 1,183 40,320 766
0.30 0.6 4.5 0.022 50,000 1,350 50,000 1,350 48,600 1,313 45,900 1,074 40,500 875 37,800 681
0.30 0.6 5.0 0.020 50,000 1,350 46,800 1,264 42,120 1,138 39,780 931 35,100 758 32,760 590
0.30 0.6 5.5 0.017 50,000 1,350 46,800 1,264 42,120 1,138 39,780 931 35,100 758 32,760 590
0.30 0.6 6.0 0.015 50,000 1,350 46,800 1,264 42,120 1,138 39,780 931 35,100 758 32,760 590
0.30 0.6 7.0 0.015 38,400 979 32,000 816 28,800 881 27,200 601 24,000 490 22,400 495
0.30 0.6 8.0 0.015 38,400 979 32,000 816 28,800 734 27,200 601 24,000 490 22,400 381
0.30 0.6 9.0 0.012 38,400 979 32,000 816 28,800 734 27,200 601 24,000 490 22,400 381
0.30 0.6 10.0 0.009 33,600 857 28,000 714 25,200 643 23,800 526 21,000 428 19,600 333
0.30 0.6 12.0 0.007 28,800 691 24,000 576 21,600 518 20,400 424 18,000 346 16,800 269
0.40 0.8 2.0 0.120 50,000 2,700 50,000 2,700 50,000 2,700 50,000 2,400 48,000 2,592 44,800 1,882
0.40 0.8 4.0 0.078 50,000 2,700 50,000 2,700 50,000 2,700 50,000 2,400 48,000 2,592 44,800 1,882
0.40 0.8 5.0 0.059 50,000 2,431 50,000 2,429 50,000 2,431 48,960 2,114 43,200 2,123 40,320 1,524
0.40 0.8 6.0 0.042 50,000 2,269 50,000 2,267 45,360 2,058 42,840 1,727 37,800 1,429 35,280 1,245
0.40 0.8 8.0 0.020 49,920 1,617 41,600 1,348 37,440 1,213 35,360 1,018 31,200 842 29,120 733
0.40 0.8 10.0 0.020 38,400 1,175 32,000 979 28,800 881 27,200 740 24,000 612 22,400 533
0.45 0.9 2.0 0.135 50,000 3,197 50,000 3,197 50,000 3,197 50,000 2,821 45,600 2,411 42,560 2,138
0.45 0.9 4.0 0.081 50,000 2,771 50,000 2,771 50,000 2,771 48,450 2,369 42,750 1,959 39,900 1,737
0.45 0.9 6.0 0.050 50,000 2,302 47,880 2,020 43,092 1,818 40,698 1,515 35,910 1,253 33,516 1,111
0.45 0.9 8.0 0.036 43,776 1,679 36,480 1,399 32,832 1,259 31,008 1,049 27,360 868 25,536 770
0.50 1.0 2.0 0.200 50,000 3,750 50,000 3,750 48,600 3,645 45,900 3,098 43,200 2,722 37,800 2,268
0.50 1.0 3.0 0.200 50,000 3,750 50,000 3,750 48,600 3,645 45,900 3,098 43,200 2,722 37,800 2,268
0.50 1.0 4.0 0.140 50,000 3,750 50,000 3,750 48,600 3,645 45,900 3,098 43,200 2,722 37,800 2,268
0.50 1.0 5.0 0.090 50,000 3,500 46,800 3,276 42,120 2,948 39,780 2,596 43,200 2,540 32,760 1,835
0.50 1.0 6.0 0.060 50,000 3,151 42,120 2,654 40,824 2,558 38,556 2,319 38,880 2,353 29,484 1,379
0.50 1.0 7.0 0.060 46,656 2,100 38,880 1,750 34,992 1,574 33,048 1,338 31,590 1,323 27,216 1,061
0.50 1.0 8.0 0.060 46,656 2,100 38,880 1,750 34,992 1,574 33,048 1,338 31,590 1,323 27,216 979
0.50 1.0 9.0 0.045 46,656 2,100 38,880 1,750 34,992 1,574 33,048 1,338 31,590 1,323 27,216 979
0.50 1.0 10.0 0.038 46,656 2,100 38,880 1,750 34,992 1,574 33,048 1,338 31,590 1,323 27,216 979
0.50 1.0 12.0 0.025 34,560 1,469 28,800 1,224 25,920 1,102 24,480 936 21,600 771 20,160 685
0.50 1.0 13.0 0.023 34,560 1,469 28,800 1,224 25,920 1,102 24,480 936 21,600 771 20,160 685
0.50 1.0 14.0 0.020 34,560 1,469 28,800 1,224 25,920 1,102 24,480 936 21,600 771 20,160 685
0.50 1.0 16.0 0.015 34,560 1,469 28,800 1,224 25,920 1,102 24,480 936 21,600 771 20,160 685
0.50 1.0 18.0 0.012 30,240 1,210 25,200 1,008 22,680 907 21,420 771 18,900 635 17,640 564
0.50 1.0 20.0 0.010 25,920 1,037 21,600 864 19,440 778 18,360 661 16,200 544 15,120 484
0.55 1.1 2.0 0.200 50,000 3,924 50,000 3,924 45,360 3,560 42,840 2,927 37,800 2,452 35,280 2,176
0.55 1.1 4.0 0.140 50,000 3,924 50,000 3,924 45,360 3,560 42,840 2,927 37,800 2,452 35,280 2,176
0.55 1.1 6.0 0.060 47,736 2,767 39,780 2,306 35,802 2,075 33,813 1,706 29,835 1,430 27,846 1,268
0.55 1.1 8.0 0.060 47,736 2,306 39,780 2,306 35,802 1,729 31,212 1,312 27,540 1,100 25,704 975
0.55 1.1 10.0 0.038 47,736 2,306 39,780 1,774 35,802 1,729 31,212 1,312 27,540 1,100 25,704 975

EPDBE
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PN Coating

ATH Coating

Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless 
steels

Tool steels
(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

R
Mill 
dia.

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

0.60 1.2 4 0.160 50,000 3,924 46,154 3,743 41,538 3,260 39,230 2,717 36,923 2,555 32,307 1,860
0.60 1.2 8 0.060 44,928 2,570 37,440 2,142 33,696 2,103 31,824 2,069 30,240 2,062 26,208 1,048
0.60 1.2 10 0.053 41,472 1,940 34,560 1,708 31,104 1,456 29,376 1,322 27,000 1,069 24,192 871
0.60 1.2 12 0.045 41,472 1,940 34,560 1,618 31,104 1,456 29,376 1,322 25,920 1,026 24,192 871
0.70 1.4 8 0.110 39,312 2,830 32,760 2,359 29,484 2,123 27,846 1,805 24,570 1,533 22,932 1,376
0.70 1.4 12 0.053 36,288 1,960 30,240 1,633 27,216 1,470 25,704 1,249 22,680 1,062 21,168 953
0.70 1.4 16 0.035 26,880 1,371 22,400 1,142 20,160 1,028 19,040 874 16,800 743 15,680 666
0.75 1.5 4 0.200 50,000 4,951 42,000 4,158 37,800 3,742 35,700 3,213 31,500 2,552 29,400 2,205
0.75 1.5 6 0.200 50,000 4,951 42,000 4,158 37,800 3,742 35,700 3,213 31,500 2,552 29,400 2,205
0.75 1.5 8 0.090 39,312 2,802 32,760 2,627 29,484 2,101 27,846 1,805 24,570 1,434 22,932 1,239
0.75 1.5 10 0.090 36,288 2,586 30,240 2,156 27,216 1,940 25,704 1,666 22,680 1,323 21,168 1,143
0.75 1.5 12 0.090 36,288 2,155 30,240 1,796 27,216 1,616 25,704 1,388 22,680 1,103 21,168 953
0.75 1.5 14 0.075 32,256 1,810 30,240 1,796 24,192 1,357 22,848 1,165 20,160 925 18,816 799
0.75 1.5 16 0.038 26,880 1,508 22,400 1,257 20,160 1,131 19,040 971 16,800 771 15,680 666
0.75 1.5 18 0.038 26,880 1,508 22,400 1,257 20,160 1,131 19,040 971 16,800 771 15,680 666
0.75 1.5 20 0.038 26,880 1,508 22,400 1,257 20,160 1,131 19,040 971 16,800 771 15,680 666
0.80 1.6 8 0.220 43,680 3,669 36,400 3,058 32,760 2,752 30,940 2,493 27,300 2,129 23,660 1,590
0.80 1.6 12 0.098 39,312 3,467 32,760 2,889 29,484 2,601 27,846 2,176 24,570 1,858 21,294 1,289
0.80 1.6 16 0.060 33,696 2,123 28,080 1,769 25,272 1,592 23,868 1,332 21,060 1,138 19,656 991
0.80 1.6 20 0.040 24,960 1,485 20,800 1,238 18,720 1,114 17,680 932 15,600 796 14,560 693
0.90 1.8 8 0.260 40,560 3,894 33,800 3,245 30,420 2,920 28,730 2,413 25,350 2,008 23,660 1,704
0.90 1.8 12 0.105 33,696 2,426 28,080 2,022 25,272 1,819 23,868 1,504 21,060 1,250 19,656 1,062
0.90 1.8 16 0.068 33,696 2,426 28,080 2,022 25,272 1,819 23,868 1,504 21,060 1,250 19,656 1,062
0.90 1.8 20 0.045 24,960 1,697 20,800 1,414 18,720 1,273 17,680 1,052 15,600 875 14,560 743
1.00 2.0 3 0.400 37,800 5,670 31,500 4,725 28,350 4,253 26,775 3,616 23,625 3,049 22,050 2,646
1.00 2.0 4 0.400 37,800 5,670 31,500 4,725 28,350 4,253 26,775 3,616 23,625 3,049 22,050 2,646
1.00 2.0 6 0.400 37,800 5,103 31,500 4,253 28,350 3,827 26,775 3,213 23,625 2,693 22,050 2,381
1.00 2.0 8 0.280 37,800 5,103 31,500 4,253 28,350 3,827 26,775 3,213 23,625 2,693 22,050 2,381
1.00 2.0 10 0.210 35,280 4,234 29,400 3,528 26,460 3,175 24,990 2,699 22,050 2,249 19,110 1,468
1.00 2.0 12 0.120 31,752 3,809 26,460 3,175 23,814 2,858 22,491 2,430 19,845 2,051 17,199 1,321
1.00 2.0 13 0.120 31,752 3,809 26,460 3,175 23,814 2,858 22,491 2,430 19,845 2,024 15,876 1,016
1.00 2.0 14 0.120 31,752 3,301 26,460 2,752 23,814 2,477 22,491 2,106 18,428 1,629 15,876 1,016
1.00 2.0 16 0.120 29,484 2,123 24,570 1,769 22,113 1,593 20,885 1,353 18,428 1,467 15,876 914
1.00 2.0 18 0.090 27,216 1,960 22,680 1,633 20,412 1,470 19,278 1,249 18,428 1,354 15,876 914
1.00 2.0 20 0.075 27,216 1,960 22,680 1,633 20,412 1,470 19,278 1,249 18,428 1,128 15,876 914
1.00 2.0 22 0.050 21,420 1,457 17,850 1,214 16,065 1,092 15,173 929 13,388 774 14,994 816
1.00 2.0 25 0.050 20,160 1,371 16,800 1,142 15,120 1,028 14,280 874 12,600 728 14,112 768
1.00 2.0 30 0.030 20,160 1,371 16,800 1,142 15,120 1,028 14,280 874 12,600 728 14,112 768
1.00 2.0 35 0.025 17,640 1,129 14,700 941 13,230 847 12,495 720 11,025 600 10,290 527
1.00 2.0 40 0.022 15,120 968 12,600 806 11,340 726 10,710 617 9,450 514 8,820 452

EPDBE
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High Efficiency (Metric)
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PN Coating

ATH Coating

Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless 
steels

Tool steels
(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

R
Mill 
dia.

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

1.25 2.5 6 0.500 33,300 6,075 27,750 5,063 24,975 4,556 23,588 3,797 20,813 3,088 19,425 2,531
1.25 2.5 10 0.340 33,300 6,075 27,750 5,063 24,975 4,556 23,588 3,797 20,813 3,088 19,425 2,531
1.25 2.5 15 0.150 25,974 3,411 21,645 2,842 19,481 2,558 18,398 2,132 16,234 2,023 15,152 1,421
1.25 2.5 20 0.120 23,976 2,624 19,980 2,186 17,982 1,968 16,983 1,640 16,234 1,445 13,986 1,093
1.25 2.5 25 0.098 23,976 2,360 19,980 1,967 17,982 1,770 16,983 1,475 14,985 1,200 13,986 983
1.25 2.5 30 0.055 17,760 1,836 14,800 1,530 13,320 1,377 12,580 1,148 11,100 933 10,360 765
1.50 3.0 8 0.600 28,800 6,480 24,000 5,400 21,600 4,860 20,400 4,100 18,000 3,402 16,800 3,024
1.50 3.0 10 0.420 28,800 6,480 24,000 5,400 21,600 4,860 20,400 4,100 18,000 3,402 16,800 3,024
1.50 3.0 13 0.315 26,880 4,838 22,400 4,032 20,160 3,629 19,040 3,061 16,800 2,540 15,680 2,258
1.50 3.0 16 0.315 26,880 4,355 22,400 3,629 20,160 3,266 19,040 2,755 16,800 2,286 14,560 1,888
1.50 3.0 20 0.180 22,464 3,033 18,720 2,527 16,848 2,275 15,912 1,919 14,040 1,593 12,096 1,307
1.50 3.0 25 0.120 22,464 3,033 18,720 2,527 16,848 2,275 15,912 1,919 14,040 1,593 12,096 1,307
1.50 3.0 30 0.120 20,736 2,800 17,280 2,333 15,552 2,100 14,688 1,771 12,960 1,470 12,096 1,307
1.50 3.0 35 0.080 15,360 1,958 12,800 1,632 11,520 1,469 10,880 1,239 9,600 1,028 10,752 1,097
1.75 3.5 15 0.360 21,450 4,399 17,875 3,666 16,088 3,299 15,194 2,750 13,406 2,236 12,513 1,833
1.75 3.5 25 0.210 17,820 2,736 14,850 2,280 13,365 2,052 12,623 1,710 11,138 1,391 10,395 1,140
1.75 3.5 35 0.090 17,820 2,736 14,850 2,280 13,365 2,052 12,623 1,710 11,138 1,391 10,395 1,140
1.75 3.5 45 0.090 13,200 1,918 11,000 1,598 9,900 1,438 9,350 1,199 8,250 975 7,700 799
2.00 4.0 10 0.600 20,700 6,210 17,250 5,175 15,525 4,658 14,663 3,960 12,938 3,299 12,075 2,898
2.00 4.0 13 0.480 20,700 6,210 17,250 5,175 15,525 4,658 14,663 3,960 12,938 3,299 12,075 2,898
2.00 4.0 16 0.420 20,700 6,210 17,250 5,175 15,525 4,658 14,663 3,960 12,938 3,299 12,075 2,898
2.00 4.0 20 0.420 17,940 4,306 14,950 3,588 13,455 3,229 12,708 2,746 11,213 2,287 10,465 2,009
2.00 4.0 25 0.240 16,146 3,488 13,455 2,906 12,110 2,616 11,437 2,223 10,092 2,162 9,419 1,627
2.00 4.0 30 0.160 14,904 2,683 12,420 2,236 11,178 2,012 10,558 1,710 9,316 1,426 8,694 1,252
2.00 4.0 35 0.100 14,904 2,683 12,420 2,236 11,178 2,012 10,558 1,710 9,316 1,426 8,694 1,252
2.00 4.0 40 0.100 14,904 2,683 12,420 2,236 11,178 2,012 10,558 1,710 9,316 1,426 8,694 1,252
2.00 4.0 45 0.100 11,040 1,877 9,200 1,564 8,280 1,408 7,820 1,196 6,900 997 6,440 876
2.00 4.0 50 0.100 11,040 1,877 9,200 1,564 8,280 1,408 7,820 1,196 6,900 997 6,440 876
2.50 5.0 20 0.525 15,120 5,443 12,600 4,536 11,340 4,082 10,710 3,213 9,450 2,835 8,820 2,381
2.50 5.0 25 0.525 14,040 5,054 11,700 3,650 10,530 3,791 9,945 2,984 8,775 2,633 8,190 2,211
2.50 5.0 30 0.300 12,636 4,549 10,530 2,780 9,477 3,413 8,951 2,685 7,898 2,369 7,371 1,991
2.50 5.0 40 0.200 11,664 2,520 9,720 2,100 8,748 1,890 8,262 1,487 7,290 1,313 6,804 1,103
3.00 6.0 12 0.600 16,200 6,804 13,500 5,670 12,150 5,103 11,475 4,253 10,125 3,459 9,450 2,835
3.00 6.0 20 0.500 15,300 5,967 12,750 4,973 11,475 4,475 10,838 3,729 9,563 3,033 8,925 2,486
3.00 6.0 30 0.420 12,480 3,594 10,400 2,995 9,360 2,696 8,840 2,122 7,800 2,028 7,280 1,572
3.00 6.0 50 0.150 10,368 2,687 8,640 2,239 7,776 2,016 7,344 1,587 6,480 1,400 6,048 1,175

EPDBE
Cutting Conditions 
High Efficiency (Metric)



EPDBP

Revolutionary neck design for improved breakage resistance and 
reduced vibration

Newly developed cutting edge & flute geometry for stability in long 
overhang machining

Ideal for precision machining conventionally done by EDM

EPDBP Pencil Neck Series features even greater reach and “Back 
Draft Effect”

High-Precision Ball End Mills
for Deep Machining

FEATURES
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EPDBE

IntroductIon
The EPDBP Epoch Series Ball End Mills have been designed for cutting deep ribs and slots in molds, as well as machining 
deep corners and precision features that were previously performed by EDM (electrical discharge machining).

Featuring a revolutionary neck design, these end mills exhibit greater breakage resistance and less vibration during high-
speed machining than competitors’ tools. New cutting geometries as well as the revolutionary TH Coatings help to maximize 
machining performance as well as tool life.

The new neck shape of the EPDBP End Mills gives them a longer effective reach in mold with draft angles. For example, 
when machining a draft angle of 1˚ using an R0.5mm end mill with a 10mm under neck length, the actual effective reach 
with the new neck shape is 12.03mm, compared to 10.8mm with the conventional neck shape.

 

FeatureS

Conventional Neck Shape No incline: New Neck Shape Geometry New Neck Shape Geometry

Incline angle

Actua l
e�ective
under -neck
length

Incline angle

Conventional Neck Shape No incline: New Neck Shape Geometry New Neck Shape Geometry

Incline angle

Actua l
e�ective
under -neck
length

Incline angle

Conventional Neck Shape No incline: New Neck Shape Geometry New Neck Shape Geometry

Incline angle

Actua l
e�ective
under -neck
length

Incline angle

R

Radial Center Poin t

Conventional Line

12°

Under Neck

EPDBP

1. New Neck Shape Eliminates Contact Against the Workpiece

2. New Neck Shape Improves Breakage Resistance

As shown in the chart, the neck shape of the EPDBP provides increased breakage resistance without taking on the 
poor deflection capabilities of traditional full radius neck style end mills.
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F = 26 N

F = 33 N

Conventional Neck: Taper-Style

Conventional Neck Geometry

New Joint Neck Geometry

New HITACHI Design: Taper + Radius

EPDB: 33N

EPDBP: 99N

GREATLY IMPROVED BREAKING RESISTANCE

F = 26 N

F = 33 N

Conventional Neck: Taper-Style

Conventional Neck Geometry

New Joint Neck Geometry

New HITACHI Design: Taper + Radius

EPDB: 33N

EPDBP: 99N

GREATLY IMPROVED BREAKING RESISTANCE
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Dia 1 x 10 mm H13
Competitor EPDBP Condition

N rpm 20,000 20,000

vf mm/min 800 (31.496 ipm) 1,600 (62.992 ipm)

doc mm 0.02 (0.0008") 0.01 (0.0004")

woc mm 0.06 (0.0024") 0.05 (0.0020")

ln

Back taper on peripheral edge 3˚-5˚ ln

l

Under neck Length
ln

Back taper on peripheral edge 3˚-5˚ ln

l

Under neck Length

the key point

New Combined Geometry

Touching peripheral 
cutting edge creates 
vibration

Touching peripheral 
cutting edge by deflec-
tion

Conventional Geometry

Conventional end-mills cannot avoid contact wit 
the work-piece material due to its peripheral edge 
and tool deflection

Whereas the New Epoch Pencil Deep Ball has no 
contact with the work-piece due to the unique 
“Back Draft Effect”.

15 mm
(0.591")

5 mm
(0.197")

Designed for long reach, steep side wall applications,  the EPDBP end mills are capable of twice the speed of competitive 
end mills.

The EPDBP End Mills feature a 3˚ - 5˚ back taper on their peripheral edges, allowing them to avoid contact with the 
workpiece (also known as the Back Draft Effect). Conventional end mills cannot avoid contact with the workpiece, leading to 
tool deflection, chatter and vibration.

3. Back Taper and Back Draft Effect

EPDBP
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Helix Angle 20° d h5 

R (R≤0.25) ±0.003 D (R≤0.25) 0/-0.006

R (R>0.25) ±0.005 D (R>0.25) 0/-0.10

Incline angle

Actual
e�ective
length

lØD

L

Ød

l2

R Ød 1

Ød n Neck R (10 °)
θkθn

l2

l

EPDBP

Part No. ØD R θn l2 l Ød1 Ødn L Ød l' θk 1° 1.5° 2° 3°
EPDBP2002-2-09-TH 0.20 0.10 0.9° 2.0 0.15 0.17 0.228 50 4 1.10 10.01 2.81 3.14 3.42 3.92
EPDBP2002-2.5-09-TH 0.20 0.10 0.9° 2.5 0.15 0.17 0.244 50 4 1.10 9.60 3.32 3.70 4.01 4.54
EPDBP2004-4-09-TH 0.40 0.20 0.9° 4.0 0.30 0.37 0.486 50 4 1.25 8.49 4.87 5.35 5.72 6.34
EPDBP2004-5-09-TH 0.40 0.20 0.9° 5.0 0.30 0.37 0.518 50 4 1.25 7.89 5.90 6.44 6.85 7.53
EPDBP2006-6-09-TH 0.60 0.30 0.9° 6.0 0.40 0.57 0.746 50 4 1.35 7.26 6.92 7.52 7.96 8.68
EPDBP2006-8-09-TH 0.60 0.30 0.9° 8.0 0.40 0.57 0.809 50 4 1.35 6.38 8.96 9.67 10.18 10.98
EPDBP2006-10-09-TH 0.60 0.30 0.9° 10.0 0.40 0.57 0.872 50 4 1.35 5.70 11.01 11.81 12.37 13.25
EPDBP2006-12-09-TH 0.60 0.30 0.9° 12.0 0.40 0.57 0.934 55 4 1.35 5.14 13.05 13.94 14.54 15.49
EPDBP2006-15-09-TH 0.60 0.30 0.9° 15.0 0.40 0.57 1.029 55 4 1.35 4.49 16.10 17.11 17.78 18.81
EPDBP2010-10-09-TH 1.00 0.50 0.9° 10.0 0.80 0.94 1.229 55 6 2.70 6.88 11.20 11.91 12.44 13.28
EPDBP2010-15-09-TH 1.00 0.50 0.9° 15.0 0.80 0.94 1.386 60 6 2.70 5.64 16.28 17.19 17.84 18.84
EPDBP2010-20-09-TH 1.00 0.50 0.9° 20.0 0.80 0.94 1.543 65 6 2.70 4.77 21.35 22.44 23.18 24.68
EPDBP2010-25-09-TH 1.00 0.50 0.9° 25.0 0.80 0.94 1.700 70 6 2.70 4.14 26.42 27.66 28.48 30.83
EPDBP2010-30-09-TH 1.00 0.50 0.9° 30.0 0.80 0.94 1.875 75 6 2.70 3.65 31.49 32.86 33.75 36.98
EPDBP2010-35-09-TH 1.00 0.50 0.9° 35.0 0.80 0.94 2.015 80 6 2.70 3.27 36.55 38.04 39.00 43.12
EPDBP2015-15-09-TH 1.50 0.75 0.9° 15.0 1.35 1.42 1.849 60 6 3.89 5.36 16.40 17.25 17.88 18.86
EPDBP2015-20-09-TH 1.50 0.75 0.9° 20.0 1.35 1.42 2.006 65 6 3.89 4.50 21.47 22.49 23.21 24.72
EPDBP2015-30-09-TH 1.50 0.75 0.9° 30.0 1.35 1.42 2.320 75 6 3.89 3.40 31.59 32.90 33.78 37.01
EPDBP2020-20-09-TH 2.00 1.00 0.9° 20.0 1.70 1.92 2.495 65 6 4.24 4.20 21.48 22.49 23.20 24.68
EPDBP2020-25-09-TH 2.00 1.00 0.9° 25.0 1.70 1.92 2.652 65 6 4.24 3.60 26.54 27.70 28.50 30.82
EPDBP2020-30-09-TH 2.00 1.00 0.9° 30.0 1.70 1.92 2.809 70 6 4.24 3.14 31.60 32.90 33.77 36.97
EPDBP2020-35-09-TH 2.00 1.00 0.9° 35.0 1.70 1.92 2.966 75 6 4.24 2.79 36.66 38.08 39.02 -
EPDBP2020-40-09-TH 2.00 1.00 0.9° 40.0 1.70 1.92 3.123 80 6 4.24 2.51 41.72 43.25 44.50 -
EPDBP2020-50-09-TH 2.00 1.00 0.9° 50.0 1.70 1.92 3.438 90 6 4.24 2.09 51.82 53.56 55.58 -
EPDBP2030-30-09-TH 3.00 1.50 0.9° 30.0 2.50 2.86 3.724 70 6 6.95 2.54 31.82 33.00 33.84 -
EPDBP2030-40-09-TH 3.00 1.50 0.9° 40.0 2.50 2.86 4.038 80 6 6.95 2.00 41.92 43.34 - -
EPDBP2030-50-09-TH 3.00 1.50 0.9° 50.0 2.50 2.86 4.352 90 6 6.95 1.64 52.01 53.65 - -
EPDBP2030-60-09-TH 3.00 1.50 0.9° 60.0 2.50 2.86 4.667 100 6 6.95 1.39 62.10 - - -
EPDBP2030-70-09-TH 3.00 1.50 0.9° 70.0 2.50 2.86 4.981 110 6 6.95 1.20 72.19 - - -

BALL NOSE PENCIL NECK SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES

EPDBP

TH COATING
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EPDBE
EDPBP
Cutting Conditions
(Metric)

Carbon steels                                   
Alloy  Steel                                          

250HB

Stainless 
steels
Tool steels

35HRC

Pre-harden 
steels

45HRC

Hardened 
steels

55HRC

Hardened 
steels

65HRC
Ratio to standard depth of cut 100% 90% 80% 65% 60%

R
Mill 
dia.

Under 
neck 

length
Neck 
Angle

Standard 
Step 

Down

Standard 
Step 
Over

N 
(RPM)

Vf 
(mm/
min)

N 
(RPM)

Vf 
(mm/
min)

N 
(RPM)

Vf 
(mm/
min)

N 
(RPM)

Vf 
(mm/
min)

N 
(RPM)

Vf 
(mm/
min)

0.1 0.2 2.0 0.9 0.007 0.021 32,000 461 27,200 392 22,400 323 20,800 266 20,800 233
0.1 0.2 2.5 0.9 0.004 0.012 26,000 333 22,100 283 18,200 204 16,900 189 16,900 162
0.2 0.4 4.0 0.9 0.009 0.027 32,000 922 27,200 783 22,400 645 20,800 532 20,800 466
0.2 0.4 5.0 0.9 0.007 0.021 26,000 666 22,100 566 18,200 408 16,900 379 16,900 324
0.3 0.6 6.0 0.9 0.020 0.060 32,000 1,382 27,200 1,175 22,400 968 20,800 799 20,800 699
0.3 0.6 8.0 0.9 0.020 0.060 26,000 998 22,100 849 18,200 612 16,900 568 16,900 487
0.3 0.6 10.0 0.9 0.015 0.045 26,000 874 22,100 743 18,200 535 16,900 497 16,900 426
0.3 0.6 12.0 0.9 0.010 0.030 26,000 874 22,100 743 18,200 535 16,900 497 16,900 426
0.3 0.6 15.0 0.9 0.006 0.018 22,400 753 19,040 640 15,680 461 14,560 367 14,560 367
0.5 1.0 10.0 0.9 0.035 0.105 20,800 1,872 17,680 1,591 14,560 1,310 13,520 1,082 13,520 946
0.5 1.0 15.0 0.9 0.028 0.084 16,640 1,331 14,144 1,132 11,648 874 10,816 757 10,816 649
0.5 1.0 20.0 0.9 0.020 0.060 16,640 1,331 14,144 1,132 11,648 874 10,816 757 10,816 649
0.5 1.0 25.0 0.9 0.017 0.051 14,560 1,165 12,376 990 10,192 764 9,464 662 9,464 568
0.5 1.0 30.0 0.9 0.017 0.051 12,480 874 10,608 743 8,736 568 8,112 487 8,112 406
0.5 1.0 35.0 0.9 0.010 0.030 10,400 728 8,840 619 7,280 473 6,760 406 6,760 338

0.75 1.5 15.0 0.9 0.045 0.135 13,568 1,832 11,533 1,557 9,498 1,282 8,819 1,058 8,819 926
0.75 1.5 20.0 0.9 0.040 0.120 11,024 1,323 9,370 1,124 7,717 810 7,166 752 7,166 645
0.75 1.5 30.0 0.9 0.028 0.084 11,024 1,323 9,370 1,124 7,717 810 7,166 752 7,166 645
1.0 2.0 20.0 0.9 0.070 0.210 12,160 2,189 10,336 1,860 8,512 1,532 7,904 1,265 7,904 1,107
1.0 2.0 25.0 0.9 0.070 0.210 9,880 1,581 8,398 1,344 6,916 968 6,422 899 6,422 771
1.0 2.0 30.0 0.9 0.045 0.135 9,880 1,581 8,398 1,344 6,916 968 6,422 899 6,422 771
1.0 2.0 35.0 0.9 0.045 0.135 9,880 1,581 8,398 1,344 6,916 968 6,422 899 6,422 771
1.0 2.0 40.0 0.9 0.035 0.105 9,880 1,581 8,398 1,344 6,916 968 6,422 899 6,422 771
1.0 2.0 50.0 0.9 0.017 0.051 8,512 1,192 7,235 1,013 5,958 775 5,533 664 5,533 553
1.5 3.0 30.0 0.9 0.090 0.270 10,176 2,748 8,650 2,335 7,123 1,496 6,614 1,389 6,614 1,191
1.5 3.0 40.0 0.9 0.070 0.210 8,268 1,984 7,028 1,687 5,788 1,215 5,374 1,129 5,374 967
1.5 3.0 50.0 0.9 0.050 0.150 8,268 1,984 7,028 1,687 5,788 1,215 5,374 1,129 5,374 967
1.5 3.0 60.0 0.9 0.030 0.090 7,123 1,710 6,055 1,453 4,986 1,047 4,630 972 4,630 833
1.5 3.0 70.0 0.9 0.020 0.060 6,233 1,496 5,298 1,271 4,363 916 4,051 851 4,051 729

EPDBP



EPSBE

Double face (two-stage flank) prevents radius from
deteriorating while machining

Extremely accurate radius tolerance: +0.003mm to -0.007mm

Wide variety of neck length variations

Long tool life is possible even when machining materials with a 
hardness  
of greater than 60 HRC

Super-Hard Ball Nose End Mills 
for Maximum Tool Life

FEATURES
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EPSBE

IntroductIon
Hitachi Tool's new EPSBE Super Hard Ball Nose End Mills feature our newly developed ATH Coating to enable high-efficient 
machining of high-hardness materials. This new coating, coupled with the highly rigid tool geometry, provide exceptionally 
long tool life and excellent cost performance.
 

FeatureS

1. Advanced TH (ATH) Coating

With a hardness of 3800Hv and oxidation temperature of 1200°, our new ATH Coating enables longer life and higher 
efficiency when cutting high-hardness materials (55HRC or higher). Compared with our previous generation coating, double 
the tool life and more than double the machining efficiency can be achieved. The ATH Coating is ideal for both dry cutting 
and wet cutting in a variety of materials including cold-worked die steel, HSS, tool steel, composite materials, carbide alloys 
and more.

2. Unique Tool Geometry for Maximum Performance

Double-face effect prevents 
shape from deteriorating

h4 Shank Accuracy

Reliable combined 
neck shape

Reliable backdraft shape
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EPSBE

Helix Angle 30° d h4

R +0.003, -0.007

BALL NOSE SEMI-FINISHING FINISHING

70
HRC 70 2 FLUTES ATH COATING

Part No.

Size (mm) Actual Effective Length in Incline Angles

R Dc l D1 l2 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPSBE2001-0.15-TH 0.05 0.1 0.08 0.08 0.15 45 4 1 11.82 0.30 0.32 0.33 0.35 0.38
EPSBE2001-0.3-TH 0.05 0.1 0.08 0.08 0.30 45 4 1 11.64 0.46 0.48 0.50 0.52 0.57
EPSBE2002-0.3-TH 0.10 0.2 0.15 0.17 0.30 45 4 1 11.66 0.49 0.50 0.52 0.54 0.58
EPSBE2002-0.6-TH 0.10 0.2 0.15 0.17 0.60 45 4 1 11.30 0.80 0.83 0.86 0.88 0.93
EPSBE2003-0.45-TH 0.15 0.3 0.25 0.27 0.45 45 4 2 11.53 0.73 0.77 0.80 0.84 0.91
EPSBE2003-0.9-TH 0.15 0.3 0.25 0.27 0.90 45 4 2 11.00 1.21 1.27 1.32 1.37 1.47
EPSBE2003-1.5-TH 0.15 0.3 0.25 0.27 1.50 45 4 2 10.36 1.84 1.92 1.99 2.06 2.18
EPSBE2003-2-TH 0.15 0.3 0.25 0.27 2.00 45 4 2 9.88 2.36 2.46 2.55 2.62 2.76
EPSBE2004-0.6-TH 0.20 0.4 0.30 0.37 0.60 45 4 2 11.39 0.88 0.93 0.97 1.01 1.09
EPSBE2004-1.2-TH 0.20 0.4 0.30 0.37 1.20 45 4 2 10.69 1.52 1.59 1.65 1.71 1.82
EPSBE2004-2-TH 0.20 0.4 0.30 0.37 2.00 45 4 2 9.88 2.36 2.46 2.54 2.62 2.75
EPSBE2004-3-TH 0.20 0.4 0.30 0.37 3.00 45 4 2 9.03 3.41 3.53 3.63 3.73 4.01
EPSBE2005-0.75-TH 0.25 0.5 0.35 0.47 0.75 45 4 2 11.25 1.04 1.09 1.13 1.18 1.27
EPSBE2005-1.5-TH 0.25 0.5 0.35 0.47 1.50 45 4 2 10.39 1.83 1.91 1.98 2.05 2.17
EPSBE2005-3-TH 0.25 0.5 0.35 0.47 3.00 45 4 2 9.00 3.41 3.53 3.63 3.72 3.99
EPSBE2005-5-TH 0.25 0.5 0.35 0.47 5.00 45 4 2 7.64 5.48 5.65 5.78 6.01 6.65
EPSBE2006-0.9-TH 0.30 0.6 0.40 0.57 0.90 45 4 4 11.10 1.33 1.42 1.51 1.59 1.75
EPSBE2006-1.8-TH 0.30 0.6 0.40 0.57 1.80 45 4 4 10.08 2.30 2.44 2.56 2.68 2.88
EPSBE2006-3-TH 0.30 0.6 0.40 0.57 3.00 45 4 4 8.98 3.58 3.77 3.93 4.07 4.32
EPSBE2006-5-TH 0.30 0.6 0.40 0.57 5.00 45 4 4 7.59 5.70 5.94 6.14 6.32 6.63
EPSBE2008-1.2-TH 0.40 0.8 0.50 0.77 1.20 45 4 4 10.79 1.65 1.75 1.84 1.93 2.11
EPSBE2008-2.4-TH 0.40 0.8 0.50 0.77 2.40 45 4 4 9.47 2.94 3.10 3.24 3.36 3.59
EPSBE2010-1.5-TH 0.50 1.0 0.80 0.96 1.50 45 6 4 11.01 2.01 2.12 2.21 2.31 2.49
EPSBE2010-3-TH 0.50 1.0 0.80 0.96 3.00 45 6 4 9.88 3.61 3.78 3.93 4.06 4.30
EPSBE2010-4-TH 0.50 1.0 0.80 0.96 4,00 45 6 4 9.25 4.66 4.87 5.00 5.20 5.47
EPSBE2010-6-TH 0.50 1.0 0.80 0.96 6.00 45 6 4 8.20 6.76 7.02 7.23 7.42 7.92
EPSBE2010-8-TH 0.50 1.0 0.80 0.96 8.00 45 6 4 7.36 8.85 9.15 9.40 9.61 10.58
EPSBE2010-10-TH 0.50 1.0 0.80 0.96 10.00 50 6 4 6.68 10.93 11.27 11.54 11.98 13.23
EPSBE2012-1.8-TH 0.60 1.2 1.10 1.15 1.80 45 6 4 10.78 2.36 2.47 2.58 2.68 2.86
EPSBE2012-3.6-TH 0.60 1.2 1.10 1.15 3.60 45 6 4 9.46 4.27 4.45 4.61 4.75 5.01
EPSBE2015-2.25-TH 0.75 1.5 1.35 1.44 2.25 45 6 4 10.43 2.87 2.99 3.10 3.20 3.40
EPSBE2015-4.5-TH 0.75 1.5 1.35 1.44 4.50 45 6 4 8.84 5.24 5.43 5.61 5.76 6.03
EPSBE2015-8-TH 0.75 1.5 1.35 1.44 8.00 45 6 4 7.14 8.89 9.17 9.41 9.61 10.56
EPSBE2015-12-TH 0.75 1.5 1.35 1.44 12.00 50 6 4 5.85 13.03 13.39 13.74 14.38 15.87
EPSBE2020-3-TH 1.00 2.0 1.70 1.92 3.00 45 6 4 9.79 3.71 3.84 3.96 4.07 4.29
EPSBE2020-4-TH 1.00 2.0 1.70 1.92 4.00 45 6 4 9.03 4.75 4.92 5.07 5.21 5.45
EPSBE2020-6-TH 1.00 2.0 1.70 1.92 6.00 45 6 4 7.81 6.84 7.07 7.26 7.43 7.89
EPSBE2020-8-TH 1.00 2.0 1.70 1.92 8.00 45 6 4 6.88 8.92 9.19 9.42 9.61 10.54
EPSBE2020-12-TH 1.00 2.0 1.70 1.92 12.00 50 6 4 5.55 13.06 13.41 13.76 14.39 15.85
EPSBE2020-16-TH 1.00 2.0 1.70 1.92 16.00 50 6 4 4.65 17.19 17.59 18.32 19.17 21.16
EPSBE2020-20-TH 1.00 2.0 1.70 1.92 20.00 55 6 4 4.01 21.30 21.90 22.88 23.96 26.47

Ø
D

1

Ø
D

c

Ø
D

s

L

R
R Neck R

0.5°               - 3° Back taper 
on peripheral edge

Øk

l l n
Incline angle

Actual
effective
length
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EPSBE

Work Material
Pre-Harden Steels

(35 - 45HRC)
Hardened Steels

(45 - 55HRC)
Hardened Steels

(55 - 65HRC)
Hardened Steels

(65 - 68HRC)
Hardened Steels

(68 - 72HRC)

Ratio to standard depth of cut 100% 85% 80% 65% 55%

R
Mill 
dia.

Under
neck 

length

Standard 
Depth of cut n

(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)ap ae

0.05 0.1 0.15 0.006 0.018 59,500 360 54,100 320 51,400 280 46,000 250 43,300 190
0.05 0.1 0.30 0.005 0.015 59,500 360 50,000 320 51,400 280 46,000 250 43,300 190
0.10 0.2 0.30 0.016 0.048 55,400 660 50,400 600 47,900 520 42,800 460 40,300 360
0.10 0.2 0.60 0.014 0.042 55,400 660 50,400 600 47,900 520 42,800 460 40,300 360
0.15 0.3 0.45 0.017 0.051 50,600 910 46,000 830 43,700 710 39,100 630 36,800 500
0.15 0.3 0.90 0.017 0.051 50,600 910 46,000 830 43,700 710 39,100 630 36,800 500
0.15 0.3 1.50 0.013 0.039 37,900 610 34,500 560 32,800 480 29,300 430 27,600 340
0.15 0.3 2.00 0.010 0.030 30,300 470 27,600 430 26,200 370 23,400 330 22,100 260
0.20 0.4 0.60 0.035 0.105 43,800 1,050 39,800 960 37,800 820 33,800 730 31,800 570
0.20 0.4 1.20 0.032 0.096 43,800 1,050 39,800 960 37,800 820 33,800 730 31,800 570
0.20 0.4 2.00 0.022 0.066 35,000 840 31,800 760 30,200 650 27,100 590 25,500 460
0.20 0.4 3.00 0.013 0.039 28,000 630 25,500 570 24,200 490 21,600 440 20,400 340
0.25 0.5 0.75 0.036 0.108 37,300 1,190 34,000 1,090 32,300 930 28,900 830 27,200 650
0.25 0.5 1.50 0.036 0.108 37,300 1,190 34,000 1,090 32,300 930 28,900 830 27,200 650
0.25 0.5 3.00 0.024 0.072 28,000 840 25,500 770 24,200 650 21,600 580 20,400 460
0.30 0.6 0.90 0.040 0.120 35,000 1,430 31,800 1,300 30,200 1,110 27,100 1,000 25,500 780
0.30 0.6 1.80 0.036 0.108 35,000 1,430 31,800 1,300 30,200 1,110 27,100 1,000 25,500 780
0.30 0.6 3.00 0.028 0.084 27,000 1,100 24,500 1,000 23,300 860 20,900 770 19,600 600
0.30 0.6 5.00 0.018 0.054 22,200 910 20,200 820 19,200 710 17,100 630 16,100 490
0.30 0.6 6.00 0.013 0.039 22,200 830 20,200 750 19,200 640 17,100 570 16,100 450
0.40 0.8 1.20 0.065 0.195 29,200 1,680 26,500 1,530 25,200 1,310 22,500 1,170 21,200 920
0.40 0.8 2.40 0.065 0.195 29,200 1,680 26,500 1,530 25,200 1,310 22,500 1,170 21,200 920
0.50 1.0 1.50 0.080 0.240 28,600 2,060 26,000 1,870 24,700 1,600 22,100 1,430 20,800 1,120
0.50 1.0 3.00 0.080 0.240 28,600 2,060 26,000 1,870 24,700 1,600 22,100 1,430 20,800 1,120
0.50 1.0 4.00 0.060 0.180 25,500 1,840 23,200 1,670 22,000 1,430 19,700 1,270 18,500 1,000
0.50 1.0 6.00 0.035 0.105 22,300 1,610 20,300 1,460 19,300 1,250 17,200 1,110 16,200 870
0.50 1.0 8.00 0.035 0.105 19,300 1,350 17,500 1,230 16,600 1,050 14,900 940 14,000 740
0.50 1.0 10.00 0.022 0.066 19,300 1,270 17,500 1,160 16,600 990 14,900 890 14,000 690
0.60 1.2 1.80 0.080 0.240 25,300 2,190 23,000 1,990 21,800 1,700 19,500 1,520 18,400 1,190
0.60 1.2 3.60 0.080 0.240 25,300 2,190 23,000 1,990 21,800 1,700 19,500 1,520 18,400 1,190
0.75 1.5 2.25 0.085 0.255 21,400 2,310 19,500 2,110 18,500 1,800 16,500 1,600 15,600 1,260
0.75 1.5 4.50 0.080 0.240 21,400 2,310 19,500 2,110 18,500 1,800 16,500 1,600 15,600 1,260
0.75 1.5 8.00 0.050 0.150 18,300 1,870 16,700 1,700 15,800 1,450 14,200 1,300 13,300 1,020
0.75 1.5 12.00 0.050 0.150 16,600 1,590 15,100 1,450 14,400 1,240 12,900 1,110 12,100 870
1.00 2.0 3.00 0.160 0.480 18,400 2,650 16,700 2,400 15,900 2,060 14,200 1,840 13,400 1,450
1.00 2.0 4.00 0.160 0.480 18,400 2,650 16,700 2,400 15,900 2,060 14,200 1,840 13,400 1,450
1.00 2.0 6.00 0.160 0.480 18,400 2,650 16,700 2,400 15,900 2,060 14,200 1,840 13,400 1,450
1.00 2.0 8.00 0.130 0.390 18,400 2,650 16,700 2,400 15,900 2,060 14,200 1,840 13,400 1,450
1.00 2.0 12.00 0.070 0.210 15,300 1,960 13,900 1,780 13,200 1,520 11,800 1,360 11,100 1,070
1.00 2.0 16.00 0.070 0.210 14,600 1,750 13,300 1,600 12,600 1,360 11,300 1,220 10,600 950
1.00 2.0 20.00 0.045 0.135 13,500 1,620 12,300 1,480 11,600 1,250 10,400 1,120 9,800 880

ae

ap

EPSBE
Cutting Conditions
Semi-finishing
(Metric)



EPDRE

Flute shape with increased flute tip strength provides improved 
stability

Improved compound neck design for reduced chatter and increased 
strength

Stronger R flute helix angle improves cutting performance

ATH and PN Coatings for maximum efficiency and tool life

High-Precision Corner Radius 
End Mills for Deep Machining

FEATURES
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EPDRE

IntroductIon
The EPDRE Epoch Series Square End Mills have been designed for cutting deep ribs and slots in molds, as well as 
machining deep corners and precision features that were previously possible only by EDM (electrical discharge machining).

Featuring an improved compound neck design, these end mills exhibit greater breakage resistance and less vibration 
during high speed machining than competitors’ tools. New cutting geometries as well as the advanced ATH and PN 
Coatings help to maximize machining performance as well as tool life. 

FeatureS

1. Guaranteed R Accuracy for High-Accuracy Machining

Corner R accuracy guaranteed with tool center as reference point. Enables more accurate finishing when finishing molds.

2. Improved Compound Neck Shape

Further improves the conventional compound shape of R and taper to both resist breakage and suppress deflection.

Caution: The interference region has changed due to changes in the neck shape. 
Be sure to check for interference before starting machining.

New shape

Smaller neck R range ⇒ Suppresses deflection.

Conventional Deep series

Large neck R range

Deflection suppression effect is high even under the same load. 
Enables machining with even higher accuracy.

Static load test results

0.30 .350 .4 0.45 0.5

65

64

63

62

61

60

59

58

57

56

55

Lo
ad

 (N
)

Deflection amount (mm)

Conventional 
neck shape
Conventional 
neck shape

New neck shape

Testing tool size:
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EPDRE

3. New PVD Coating Technology

Advanced TH (ATH) Coating: With a hardness of 3800Hv and oxidation temperature of 1200°, our new ATH Coating 
enables longer life and higher efficiency when cutting high-hardness materials (55HRC or higher). Compared with our 
previous generation coating, double the tool life and more than double the machining efficiency can be achieved. The ATH 
Coating is ideal for both dry cutting and wet cutting in a variety of materials including cold-worked die steel, HSS, tool steel, 
composite materials, carbide alloys and more.

4. Flute Shape Increases Stability

Cross-section photograph of ATH coating layer structure

■ Conventional Coating ■ ATH Coating for hard material
Pat.No.３９３４１３６

5nm

High hardness
membrane

High heat resistance 
membrane

Even finer particle size is nano order.
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EPDRE

Helix Angle 30° φDs h5

r ±0.005

SEMI-FINISHING FINISHING 2 FLUTES ATH COATING

ØD1

ØDC

ØDS

l
l2

L

r θk Neck R

Back taper on peripheral edge
1.5~6°

Tolerance on Corner radius r
(Central axis)

Incline angle

Actual
effective
length

 = Stocked items in Japan

65
HRC 65CORNER RADIUS
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EPDRE

Helix Angle 30° φDs h5
r ±0.005

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2002-0.5-002-ATH  0.20 0.02 0.5 0.15 0.17 50 4 1 11.33 0.70 0.73 0.75 0.78 0.83
EPDRE2002-1-002-ATH  0.20 0.02 1.0 0.15 0.17 50 4 1 10.77 1.22 1.26 1.30 1.34 1.41
EPDRE2002-2-002-ATH  0.20 0.02 2.0 0.15 0.17 50 4 1 9.81 2.26 2.32 2.38 2.47 2.74
EPDRE2002-0.5-005-ATH  0.20 0.05 0.5 0.15 0.17 50 4 1 11.36 0.70 0.73 0.75 0.78 0.82
EPDRE2002-1-005-ATH  0.20 0.05 1.0 0.15 0.17 50 4 1 10.81 1.22 1.26 1.30 1.34 1.40
EPDRE2002-1.5-005-ATH  0.20 0.05 1.5 0.15 0.17 50 4 1 10.30 1.74 1.79 1.84 1.89 2.06
EPDRE2002-2-005-ATH  0.20 0.05 2.0 0.15 0.17 50 4 1 9.84 2.25 2.32 2.38 2.46 2.73
EPDRE2003-1-002-ATH  0.30 0.02 1.0 0.25 0.27 50 4 2 10.74 1.32 1.39 1.45 1.51 1.62
EPDRE2003-2-002-ATH  0.30 0.02 2.0 0.25 0.27 50 4 2 9.77 2.37 2.47 2.56 2.64 2.78
EPDRE2003-3-002-ATH  0.30 0.02 3.0 0.25 0.27 50 4 2 8.95 3.42 3.54 3.65 3.74 4.06
EPDRE2003-1-005-ATH  0.30 0.05 1.0 0.25 0.27 50 4 2 10.78 1.32 1.39 1.45 1.50 1.61
EPDRE2003-1.5-005-ATH  0.30 0.05 1.5 0.25 0.27 50 4 2 10.26 1.84 1.93 2.01 2.07 2.20
EPDRE2003-2-005-ATH  0.30 0.05 2.0 0.25 0.27 50 4 2 9.79 2.37 2.47 2.56 2.64 2.77
EPDRE2003-2.5-005-ATH  0.30 0.05 2.5 0.25 0.27 50 4 2 9.36 2.89 3.01 3.10 3.19 3.39
EPDRE2003-3-005-ATH  0.30 0.05 3.0 0.25 0.27 50 4 2 8.97 3.41 3.54 3.65 3.74 4.05
EPDRE2004-1-002-ATH  0.40 0.02 1.0 0.30 0.37 50 4 2 10.71 1.32 1.39 1.45 1.51 1.62
EPDRE2004-2-002-ATH  0.40 0.02 2.0 0.30 0.37 50 4 2 9.72 2.37 2.47 2.56 2.64 2.78
EPDRE2004-3-002-ATH  0.40 0.02 3.0 0.30 0.37 50 4 2 8.89 3.42 3.54 3.65 3.74 4.06
EPDRE2004-4-002-ATH  0.40 0.02 4.0 0.30 0.37 50 4 2 8.19 4.46 4.60 4.73 4.86 5.39
EPDRE2004-1-005-ATH  0.40 0.05 1.0 0.30 0.37 50 4 2 10.75 1.32 1.39 1.45 1.50 1.61
EPDRE2004-1.5-005-ATH  0.40 0.05 1.5 0.30 0.37 50 4 2 10.22 1.84 1.93 2.01 2.07 2.20
EPDRE2004-2-005-ATH  0.40 0.05 2.0 0.30 0.37 50 4 2 9.74 2.37 2.47 2.56 2.64 2.77
EPDRE2004-2.5-005-ATH  0.40 0.05 2.5 0.30 0.37 50 4 2 9.31 2.89 3.01 3.10 3.19 3.39
EPDRE2004-3-005-ATH  0.40 0.05 3.0 0.30 0.37 50 4 2 8.91 3.41 3.54 3.65 3.74 4.05
EPDRE2004-3.5-005-ATH  0.40 0.05 3.5 0.30 0.37 50 4 2 8.54 3.93 4.07 4.19 4.29 4.72
EPDRE2004-4-005-ATH  0.40 0.05 4.0 0.30 0.37 50 4 2 8.21 4.45 4.60 4.72 4.86 5.38
EPDRE2004-1-01-ATH  0.40 0.10 1.0 0.30 0.37 50 4 2 10.80 1.31 1.38 1.44 1.50 1.60
EPDRE2004-2-01-ATH  0.40 0.10 2.0 0.30 0.37 50 4 2 9.79 2.37 2.47 2.55 2.63 2.77
EPDRE2004-3-01-ATH  0.40 0.10 3.0 0.30 0.37 50 4 2 8.95 3.41 3.54 3.64 3.74 4.04
EPDRE2004-4-01-ATH  0.40 0.10 4.0 0.30 0.37 50 4 2 8.24 4.45 4.60 4.72 4.85 5.37
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EPDRE

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2005-1-002-ATH  0.50 0.02 1 0.35 0.47 50 4 2 10.68 1.32 1.39 1.45 1.51 1.62

EPDRE2005-2-002-ATH  0.50 0.02 2 0.35 0.47 50 4 2 9.66 2.37 2.47 2.56 2.64 2.78

EPDRE2005-3-002-ATH  0.50 0.02 3 0.35 0.47 50 4 2 8.82 3.42 3.54 3.65 3.74 4.06

EPDRE2005-4-002-ATH  0.50 0.02 4 0.35 0.47 50 4 2 8.11 4.46 4.60 4.73 4.86 5.39

EPDRE2005-6-002-ATH  0.50 0.02 6 0.35 0.47 50 4 2 6.99 6.53 6.71 6.92 7.26 8.05

EPDRE2005-1-005-ATH  0.50 0.05 1 0.35 0.47 50 4 2 10.71 1.32 1.39 1.45 1.50 1.61

EPDRE2005-2-005-ATH  0.50 0.05 2 0.35 0.47 50 4 2 9.69 2.37 2.47 2.56 2.64 2.77

EPDRE2005-3-005-ATH  0.50 0.05 3 0.35 0.47 50 4 2 8.84 3.41 3.54 3.65 3.74 4.05

EPDRE2005-4-005-ATH  0.50 0.05 4 0.35 0.47 50 4 2 8.13 4.45 4.60 4.72 4.86 5.38

EPDRE2005-5-005-ATH  0.50 0.05 5 0.35 0.47 50 4 2 7.53 5.49 5.66 5.79 6.05 6.71

EPDRE2005-6-005-ATH  0.50 0.05 6 0.35 0.47 50 4 2 7.00 6.53 6.71 6.91 7.25 8.04

EPDRE2005-1-01-ATH  0.50 0.10 1 0.35 0.47 50 4 2 10.77 1.31 1.38 1.44 1.50 1.60

EPDRE2005-2-01-ATH  0.50 0.10 2 0.35 0.47 50 4 2 9.74 2.37 2.47 2.55 2.63 2.77

EPDRE2005-3-01-ATH  0.50 0.10 3 0.35 0.47 50 4 2 8.88 3.41 3.54 3.64 3.74 4.04

EPDRE2005-4-01-ATH  0.50 0.10 4 0.35 0.47 50 4 2 8.17 4.45 4.60 4.72 4.85 5.37

EPDRE2005-5-01-ATH  0.50 0.10 5 0.35 0.47 50 4 2 7.55 5.49 5.66 5.79 6.04 6.69

EPDRE2005-6-01-ATH  0.50 0.10 6 0.35 0.47 50 4 2 7.03 6.52 6.71 6.90 7.24 8.02

EPDRE2006-2-002-ATH  0.60 0.02 2 0.40 0.57 50 4 4 9.61 2.54 2.70 2.83 2.96 3.19

EPDRE2006-4-002-ATH  0.60 0.02 4 0.40 0.57 50 4 4 8.04 4.66 4.88 5.07 5.24 5.52

EPDRE2006-6-002-ATH  0.60 0.02 6 0.40 0.57 50 4 4 6.90 6.76 7.03 7.26 7.45 8.05

EPDRE2006-2-005-ATH  0.60 0.05 2 0.40 0.57 50 4 4 9.64 2.54 2.69 2.83 2.95 3.18

EPDRE2006-4-005-ATH  0.60 0.05 4 0.40 0.57 50 4 4 8.06 4.66 4.88 5.07 5.23 5.52

EPDRE2006-6-005-ATH  0.60 0.05 6 0.40 0.57 50 4 4 6.92 6.76 7.03 7.26 7.45 8.04

EPDRE2006-8-005-ATH  0.60 0.05 8 0.40 0.57 50 4 4 6.06 8.85 9.16 9.41 9.64 10.69

EPDRE2006-10-005-ATH  0.60 0.05 10 0.40 0.57 50 4 4 5.39 10.93 11.28 11.55 12.04 13.35

EPDRE2006-2-01-ATH  0.60 0.10 2 0.40 0.57 50 4 4 9.68 2.53 2.69 2.82 2.95 3.17

EPDRE2006-4-01-ATH  0.60 0.10 4 0.40 0.57 50 4 4 8.09 4.65 4.88 5.06 5.23 5.51

EPDRE2006-6-01-ATH  0.60 0.10 6 0.40 0.57 50 4 4 6.94 6.76 7.03 7.25 7.44 8.02

EPDRE2006-8-01-ATH  0.60 0.10 8 0.40 0.57 50 4 4 6.08 8.85 9.16 9.41 9.63 10.67

EPDRE2006-10-01-ATH  0.60 0.10 10 0.40 0.57 50 4 4 5.41 10.92 11.27 11.55 12.03 13.33
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EPDRE

Part No.

Size (mm) Actual Effective Length in Incline Angles

Stock Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2007-4-005-ATH  0.70 0.05 4 0.45 0.67 50 4 4 7.98 4.66 4.88 5.07 5.23 5.52

EPDRE2007-6-005-ATH  0.70 0.05 6 0.45 0.67 50 4 4 6.83 6.76 7.03 7.26 7.45 8.04

EPDRE2007-4-01-ATH  0.70 0.10 4 0.45 0.67 50 4 4 8.01 4.65 4.88 5.06 5.23 5.51

EPDRE2007-6-01-ATH  0.70 0.10 6 0.45 0.67 50 4 4 6.86 6.76 7.03 7.25 7.44 8.02

EPDRE2008-4-002-ATH  0.80 0.02 4 0.50 0.77 50 4 4 7.87 4.66 4.88 5.07 5.24 5.52

EPDRE2008-6-002-ATH  0.80 0.02 6 0.50 0.77 50 4 4 6.73 6.76 7.03 7.26 7.45 8.05

EPDRE2008-4-005-ATH  0.80 0.05 4 0.50 0.77 50 4 4 7.89 4.66 4.88 5.07 5.23 5.52

EPDRE2008-6-005-ATH  0.80 0.05 6 0.50 0.77 50 4 4 6.74 6.76 7.03 7.26 7.45 8.04

EPDRE2008-8-005-ATH  0.80 0.05 8 0.50 0.77 50 4 4 5.88 8.85 9.16 9.41 9.64 10.69

EPDRE2008-12-005-ATH  0.80 0.05 12 0.50 0.77 55 4 4 4.68 13.00 13.38 13.75 14.43 16.00

EPDRE2008-4-01-ATH  0.80 0.10 4 0.50 0.77 50 4 4 7.93 4.65 4.88 5.06 5.23 5.51

EPDRE2008-6-01-ATH  0.80 0.10 6 0.50 0.77 50 4 4 6.77 6.76 7.03 7.25 7.44 8.02

EPDRE2008-8-01-ATH  0.80 0.10 8 0.50 0.77 50 4 4 5.90 8.85 9.16 9.41 9.63 10.67

EPDRE2008-12-01-ATH  0.80 0.10 12 0.50 0.77 55 4 4 4.70 13.00 13.38 13.75 14.42 15.98

EPDRE2008-4-02-ATH  0.80 0.20 4 0.50 0.77 50 4 4 8.00 4.65 4.87 5.05 5.21 5.50

EPDRE2008-6-02-ATH  0.80 0.20 6 0.50 0.77 50 4 4 6.82 6.75 7.02 7.24 7.43 7.99

EPDRE2008-8-02-ATH  0.80 0.20 8 0.50 0.77 50 4 4 5.94 8.84 9.15 9.40 9.62 10.64

EPDRE2008-12-02-ATH  0.80 0.20 12 0.50 0.77 55 4 4 4.72 12.99 13.37 13.73 14.40 15.95

EPDRE2010-2-002-ATH  1.00 0.02 2 0.80 0.94 50 4 4 9.29 2.64 2.78 2.91 3.03 3.24

EPDRE2010-4-002-ATH  1.00 0.02 4 0.80 0.94 50 4 4 7.65 4.75 4.95 5.13 5.29 5.56

EPDRE2010-6-002-ATH  1.00 0.02 6 0.80 0.94 50 4 4 6.50 6.84 7.09 7.31 7.49 8.14

EPDRE2010-8-002-ATH  1.00 0.02 8 0.80 0.94 50 4 4 5.65 8.92 9.21 9.46 9.73 10.79

EPDRE2010-10-002-ATH  1.00 0.02 10 0.80 0.94 50 4 4 5.00 10.99 11.32 11.59 12.13 13.45

EPDRE2010-12-002-ATH  1.00 0.02 12 0.80 0.94 55 4 4 4.48 13.06 13.42 13.84 14.52 16.10

EPDRE2010-2-005-ATH  1.00 0.05 2 0.80 0.94 50 4 4 9.32 2.64 2.78 2.91 3.02 3.24

EPDRE2010-3-005-ATH  1.00 0.05 3 0.80 0.94 50 4 4 8.41 3.70 3.87 4.02 4.16 4.41

EPDRE2010-4-005-ATH  1.00 0.05 4 0.80 0.94 50 4 4 7.67 4.75 4.95 5.13 5.28 5.56

EPDRE2010-5-005-ATH  1.00 0.05 5 0.80 0.94 50 4 4 7.04 5.79 6.02 6.22 6.39 6.80

EPDRE2010-6-005-ATH  1.00 0.05 6 0.80 0.94 50 4 4 6.51 6.84 7.09 7.30 7.49 8.13

EPDRE2010-8-005-ATH  1.00 0.05 8 0.80 0.94 50 4 4 5.66 8.92 9.21 9.46 9.73 10.78
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EPDRE

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2010-10-005-ATH  1.00 0.05 10 0.8 0.94 50 4 4 5.00 10.99 11.32 11.59 12.12 13.44

EPDRE2010-12-005-ATH  1.00 0.05 12 0.8 0.94 55 4 4 4.48 13.06 13.42 13.84 14.51 16.09

EPDRE2010-16-005-ATH  1.00 0.05 16 0.8 0.94 60 4 4 3.71 17.18 17.60 18.40 19.30 21.40

EPDRE2010-20-005-ATH  1.00 0.05 20 0.8 0.94 60 4 4 3.17 21.29 21.93 22.96 24.09 26.71

EPDRE2010-2-01-ATH  1.00 0.10 2 0.8 0.94 50 4 4 9.37 2.64 2.78 2.90 3.01 3.23

EPDRE2010-3-01-ATH  1.00 0.10 3 0.8 0.94 50 4 4 8.45 3.69 3.87 4.02 4.15 4.40

EPDRE2010-4-01-ATH  1.00 0.10 4 0.8 0.94 50 4 4 7.70 4.74 4.95 5.12 5.28 5.55

EPDRE2010-5-01-ATH  1.00 0.10 5 0.8 0.94 50 4 4 7.07 5.79 6.02 6.21 6.39 6.79

EPDRE2010-6-01-ATH  1.00 0.10 6 0.8 0.94 50 4 4 6.54 6.83 7.09 7.30 7.49 8.11

EPDRE2010-8-01-ATH  1.00 0.10 8 0.8 0.94 50 4 4 5.68 8.91 9.21 9.45 9.72 10.77

EPDRE2010-10-01-ATH  1.00 0.10 10 0.8 0.94 50 4 4 5.02 10.99 11.32 11.59 12.11 13.42

EPDRE2010-12-01-ATH  1.00 0.10 12 0.8 0.94 55 4 4 4.50 13.06 13.42 13.83 14.50 16.08

EPDRE2010-16-01-ATH  1.00 0.10 16 0.8 0.94 60 4 4 3.72 17.18 17.60 18.39 19.29 21.39

EPDRE2010-20-01-ATH  1.00 0.10 20 0.8 0.94 60 4 4 3.17 21.29 21.93 22.95 24.08 26.70

EPDRE2010-2-02-ATH  1.00 0.20 2 0.8 0.94 50 4 4 9.47 2.63 2.77 2.89 3.00 3.21

EPDRE2010-3-02-ATH  1.00 0.20 3 0.8 0.94 50 4 4 8.54 3.69 3.86 4.01 4.14 4.39

EPDRE2010-4-02-ATH  1.00 0.20 4 0.8 0.94 50 4 4 7.77 4.74 4.94 5.11 5.27 5.54

EPDRE2010-5-02-ATH  1.00 0.20 5 0.8 0.94 50 4 4 7.13 5.79 6.01 6.21 6.38 6.75

EPDRE2010-6-02-ATH  1.00 0.20 6 0.8 0.94 50 4 4 6.59 6.83 7.08 7.29 7.48 8.08

EPDRE2010-8-02-ATH  1.00 0.20 8 0.8 0.94 50 4 4 5.72 8.91 9.20 9.45 9.70 10.74

EPDRE2010-10-02-ATH  1.00 0.20 10 0.8 0.94 50 4 4 5.05 10.98 11.32 11.58 12.09 13.39

EPDRE2010-12-02-ATH  1.00 0.20 12 0.8 0.94 55 4 4 4.52 13.05 13.42 13.81 14.48 16.05

EPDRE2010-16-02-ATH  1.00 0.20 16 0.8 0.94 60 4 4 3.74 17.18 17.59 18.38 19.27 21.35

EPDRE2010-20-02-ATH  1.00 0.20 20 0.8 0.94 60 4 4 3.19 21.29 21.92 22.94 24.06 26.66

EPDRE2010-2-03-ATH  1.00 0.30 2 0.8 0.94 50 4 4 9.57 2.63 2.76 2.87 2.98 3.19

EPDRE2010-3-03-ATH  1.00 0.30 3 0.8 0.94 50 4 4 8.62 3.68 3.85 3.99 4.13 4.37

EPDRE2010-4-03-ATH  1.00 0.30 4 0.8 0.94 50 4 4 7.84 4.73 4.93 5.10 5.25 5.53

EPDRE2010-5-03-ATH  1.00 0.30 5 0.8 0.94 50 4 4 7.19 5.78 6.01 6.20 6.37 6.72

EPDRE2010-6-03-ATH  1.00 0.30 6 0.8 0.94 50 4 4 6.64 6.82 7.07 7.28 7.47 8.05

EPDRE2010-8-03-ATH  1.00 0.30 8 0.8 0.94 50 4 4 5.75 8.91 9.20 9.44 9.68 10.70
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EPDRE

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2010-10-03-ATH  1.00 0.3 10 0.80 0.94 50 4 4 5.08 10.98 11.31 11.58 12.07 13.36

EPDRE2010-12-03-ATH  1.00 0.3 12 0.80 0.94 55 4 4 4.54 13.05 13.41 13.80 14.46 16.01

EPDRE2010-16-03-ATH  1.00 0.3 16 0.80 0.94 60 4 4 3.75 17.17 17.59 18.36 19.25 21.32

EPDRE2010-20-03-ATH  1.00 0.3 20 0.80 0.94 60 4 4 3.20 21.28 21.91 22.92 24.04 26.63

EPDRE20125-5-01-ATH  1.25 0.1 5 1.15 1.18 50 4 4 6.80 5.81 6.04 6.23 6.40 6.82

EPDRE20125-10-01-ATH  1.25 0.1 10 1.15 1.18 50 4 4 4.76 11.01 11.34 11.60 12.14 13.45

EPDRE20125-15-01-ATH  1.25 0.1 15 1.15 1.18 55 4 4 3.66 16.17 16.57 17.28 18.12 20.09

EPDRE20125-20-01-ATH  1.25 0.1 20 1.15 1.18 60 4 4 2.97 21.30 21.95 22.98 24.10 -

EPDRE20125-5-02-ATH  1.25 0.2 5 1.15 1.18 50 4 4 6.86 5.81 6.03 6.22 6.39 6.79

EPDRE20125-10-02-ATH  1.25 0.2 10 1.15 1.18 50 4 4 4.79 11.00 11.33 11.59 12.12 13.42

EPDRE20125-15-02-ATH  1.25 0.2 15 1.15 1.18 55 4 4 3.68 16.16 16.56 17.26 18.10 20.06

EPDRE20125-20-02-ATH  1.25 0.2 20 1.15 1.18 60 4 4 2.98 21.30 21.95 22.97 24.09 -

EPDRE20125-5-03-ATH  1.25 0.3 5 1.15 1.18 50 4 4 6.92 5.81 6.03 6.21 6.38 6.75

EPDRE20125-10-03-ATH  1.25 0.3 10 1.15 1.18 50 4 4 4.82 11.00 11.32 11.59 12.10 13.39

EPDRE20125-15-03-ATH  1.25 0.3 15 1.15 1.18 55 4 4 3.69 16.16 16.56 17.25 18.08 20.03

EPDRE20125-20-03-ATH  1.25 0.3 20 1.15 1.18 60 4 4 2.99 21.30 21.94 22.95 24.07 -

EPDRE2015-4-01-ATH  1.50 0.1 4 1.35 1.42 50 4 4 7.15 4.80 4.99 5.16 5.31 5.58

EPDRE2015-6-01-ATH  1.50 0.1 6 1.35 1.42 50 4 4 5.97 6.88 7.12 7.33 7.51 8.18

EPDRE2015-8-01-ATH  1.50 0.1 8 1.35 1.42 50 4 4 5.12 8.96 9.24 9.48 9.77 10.83

EPDRE2015-12-01-ATH  1.50 0.1 12 1.35 1.42 55 4 4 3.98 13.09 13.45 13.88 14.56 16.14

EPDRE2015-15-01-ATH  1.50 0.1 15 1.35 1.42 55 4 4 3.42 16.18 16.58 17.30 18.15 20.12

EPDRE2015-20-01-ATH  1.50 0.1 20 1.35 1.42 60 4 4 2.76 21.32 21.98 23.01 24.13 -

EPDRE2015-4-02-ATH  1.50 0.2 4 1.35 1.42 50 4 4 7.22 4.79 4.98 5.15 5.30 5.57

EPDRE2015-6-02-ATH  1.50 0.2 6 1.35 1.42 50 4 4 6.02 6.88 7.12 7.32 7.50 8.14

EPDRE2015-8-02-ATH  1.50 0.2 8 1.35 1.42 50 4 4 5.16 8.95 9.24 9.47 9.75 10.80

EPDRE2015-12-02-ATH  1.50 0.2 12 1.35 1.42 55 4 4 4.01 13.09 13.44 13.87 14.54 16.11

EPDRE2015-15-02-ATH  1.50 0.2 15 1.35 1.42 55 4 4 3.43 16.18 16.58 17.29 18.13 20.09

EPDRE2015-20-02-ATH  1.50 0.2 20 1.35 1.42 60 4 4 2.77 21.32 21.97 22.99 24.11 -

EPDRE2015-4-03-ATH  1.50 0.3 4 1.35 1.42 50 4 4 7.30 4.79 4.97 5.14 5.29 5.55

EPDRE2015-6-03-ATH  1.50 0.3 6 1.35 1.42 50 4 4 6.07 6.87 7.11 7.31 7.49 8.11
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EPDRE

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2015-8-03-ATH  1.50 0.3 8 1.35 1.42 50 4 4 5.19 8.95 9.23 9.47 9.73 10.77

EPDRE2015-12-03-ATH  1.50 0.3 12 1.35 1.42 55 4 4 4.03 13.09 13.44 13.85 14.52 16.08

EPDRE2015-15-03-ATH  1.50 0.3 15 1.35 1.42 55 4 4 3.45 16.18 16.57 17.28 18.11 20.06

EPDRE2015-20-03-ATH  1.50 0.3 20 1.35 1.42 60 4 4 2.78 21.31 21.96 22.98 24.09 -

EPDRE2015-4-05-ATH  1.50 0.5 4 1.35 1.42 50 4 4 7.45 4.78 4.96 5.12 5.26 5.53

EPDRE2015-6-05-ATH  1.50 0.5 6 1.35 1.42 50 4 4 6.17 6.86 7.10 7.30 7.48 8.05

EPDRE2015-8-05-ATH  1.50 0.5 8 1.35 1.42 50 4 4 5.27 8.94 9.22 9.45 9.70 10.70

EPDRE2015-12-05-ATH  1.50 0.5 12 1.35 1.42 55 4 4 4.07 13.08 13.43 13.83 14.48 16.01

EPDRE2015-15-05-ATH  1.50 0.5 15 1.35 1.42 55 4 4 3.48 16.17 16.56 17.25 18.07 19.99

EPDRE2015-20-05-ATH  1.50 0.5 20 1.35 1.42 60 4 4 2.80 21.31 21.95 22.95 24.06 -

EPDRE20175-5-01-ATH  1.75 0.1 5 1.55 1.67 50 4 4 6.19 5.84 6.06 6.25 6.42 6.85

EPDRE20175-10-01-ATH  1.75 0.1 10 1.55 1.67 50 4 4 4.19 11.03 11.35 11.61 12.17 13.49

EPDRE20175-15-01-ATH  1.75 0.1 15 1.55 1.67 55 4 4 3.16 16.18 16.58 17.30 18.15 20.12

EPDRE20175-20-01-ATH  1.75 0.1 20 1.55 1.67 60 4 4 2.54 21.32 21.98 23.01 24.13 -

EPDRE20175-5-02-ATH  1.75 0.2 5 1.55 1.67 50 4 4 6.25 5.84 6.05 6.24 6.41 6.82

EPDRE20175-10-02-ATH  1.75 0.2 10 1.55 1.67 50 4 4 4.22 11.02 11.34 11.61 12.15 13.45

EPDRE20175-15-02-ATH  1.75 0.2 15 1.55 1.67 55 4 4 3.18 16.18 16.58 17.29 18.13 20.09

EPDRE20175-20-02-ATH  1.75 0.2 20 1.55 1.67 60 4 4 2.55 21.32 21.97 22.99 24.11 -

EPDRE20175-5-03-ATH  1.75 0.3 5 1.55 1.67 50 4 4 6.31 5.83 6.05 6.23 6.40 6.79

EPDRE20175-10-03-ATH  1.75 0.3 10 1.55 1.67 50 4 4 4.24 11.02 11.34 11.60 12.13 13.42

EPDRE20175-15-03-ATH  1.75 0.3 15 1.55 1.67 55 4 4 3.20 16.18 16.57 17.28 18.11 20.06

EPDRE20175-20-03-ATH  1.75 0.3 20 1.55 1.67 60 4 4 2.56 21.31 21.96 22.98 24.09 -

EPDRE2020-4-01-ATH  2.00 0.1 4 1.70 1.92 50 4 4 6.49 4.80 4.99 5.16 5.31 5.58

EPDRE2020-6-01-ATH  2.00 0.1 6 1.70 1.92 50 4 4 5.30 6.88 7.12 7.33 7.51 8.18

EPDRE2020-8-01-ATH  2.00 0.1 8 1.70 1.92 50 4 4 4.47 8.96 9.24 9.48 9.77 10.83

EPDRE2020-12-01-ATH  2.00 0.1 12 1.70 1.92 55 4 4 3.41 13.09 13.45 13.88 14.56 16.14

EPDRE2020-16-01-ATH  2.00 0.1 16 1.70 1.92 55 4 4 2.76 17.21 17.62 18.44 19.35 -

EPDRE2020-20-01-ATH  2.00 0.1 20 1.70 1.92 60 4 4 2.31 21.32 21.98 23.01 24.13 -

EPDRE2020-25-01-ATH  2.00 0.1 25 1.70 1.92 65 4 4 1.93 26.44 27.43 28.71 - -

EPDRE2020-30-01-ATH  2.00 0.1 30 1.70 1.92 70 4 4 1.65 31.55 32.88 34.41 - -
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Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2020-4-02-ATH  2.00 0.2 4 1.7 1.92 50 4 4 6.57 4.79 4.98 5.15 5.30 5.57
EPDRE2020-6-02-ATH  2.00 0.2 6 1.7 1.92 50 4 4 5.35 6.88 7.12 7.32 7.50 8.14
EPDRE2020-8-02-ATH  2.00 0.2 8 1.7 1.92 50 4 4 4.51 8.95 9.24 9.47 9.75 10.80
EPDRE2020-12-02-ATH  2.00 0.2 12 1.7 1.92 55 4 4 3.43 13.09 13.44 13.87 14.54 16.11
EPDRE2020-16-02-ATH  2.00 0.2 16 1.7 1.92 55 4 4 2.77 17.21 17.62 18.43 19.33 -
EPDRE2020-20-02-ATH  2.00 0.2 20 1.7 1.92 60 4 4 2.32 21.32 21.97 22.99 24.11 -
EPDRE2020-25-02-ATH  2.00 0.2 25 1.7 1.92 65 4 4 1.93 26.44 27.42 28.69 - -
EPDRE2020-30-02-ATH  2.00 0.2 30 1.7 1.92 70 4 4 1.66 31.55 32.87 34.40 - -
EPDRE2020-4-03-ATH  2.00 0.3 4 1.7 1.92 50 4 4 6.64 4.79 4.97 5.14 5.29 5.55
EPDRE2020-6-03-ATH  2.00 0.3 6 1.7 1.92 50 4 4 5.40 6.87 7.11 7.31 7.49 8.11
EPDRE2020-8-03-ATH  2.00 0.3 8 1.7 1.92 50 4 4 4.55 8.95 9.23 9.47 9.73 10.77
EPDRE2020-12-03-ATH  2.00 0.3 12 1.7 1.92 55 4 4 3.45 13.09 13.44 13.85 14.52 16.08
EPDRE2020-16-03-ATH  2.00 0.3 16 1.7 1.92 55 4 4 2.79 17.21 17.61 18.42 19.31 -
EPDRE2020-20-03-ATH  2.00 0.3 20 1.7 1.92 60 4 4 2.33 21.31 21.96 22.98 24.09 -
EPDRE2020-25-03-ATH  2.00 0.3 25 1.7 1.92 65 4 4 1.94 26.43 27.41 28.68 - -
EPDRE2020-30-03-ATH  2.00 0.3 30 1.7 1.92 70 4 4 1.66 31.55 32.86 34.38 - -
EPDRE2020-6-05-ATH  2.00 0.5 6 1.7 1.92 50 4 4 5.50 6.86 7.10 7.30 7.48 8.05
EPDRE2020-8-05-ATH  2.00 0.5 8 1.7 1.92 50 4 4 4.62 8.94 9.22 9.45 9.70 10.70
EPDRE2020-12-05-ATH  2.00 0.5 12 1.7 1.92 55 4 4 3.50 13.08 13.43 13.83 14.48 16.01
EPDRE2020-16-05-ATH  2.00 0.5 16 1.7 1.92 55 4 4 2.81 17.20 17.61 18.39 19.27 -
EPDRE2020-20-05-ATH  2.00 0.5 20 1.7 1.92 60 4 4 2.35 21.31 21.95 22.95 24.06 -
EPDRE2020-25-05-ATH  2.00 0.5 25 1.7 1.92 65 4 4 1.95 26.43 27.39 28.65 - -
EPDRE2020-30-05-ATH  2.00 0.5 30 1.7 1.92 70 4 4 1.67 31.54 32.84 34.36 - -
EPDRE2020-6-08-ATH  2.00 0.8 6 1.7 1.92 50 4 4 5.66 6.85 7.08 7.27 7.45 7.95
EPDRE2020-8-08-ATH  2.00 0.8 8 1.7 1.92 50 4 4 4.73 8.93 9.20 9.43 9.64 10.61
EPDRE2020-12-08-ATH  2.00 0.8 12 1.7 1.92 55 4 4 3.56 13.07 13.41 13.78 14.42 15.92
EPDRE2020-16-08-ATH  2.00 0.8 16 1.7 1.92 55 4 4 2.85 17.19 17.59 18.35 19.21 -
EPDRE2020-20-08-ATH  2.00 0.8 20 1.7 1.92 60 4 4 2.38 21.30 21.92 22.91 24.00 -
EPDRE2020-25-08-ATH  2.00 0.8 25 1.7 1.92 65 4 4 1.97 26.42 27.37 28.61 - -
EPDRE2020-30-08-ATH  2.00 0.8 30 1.7 1.92 70 4 4 1.69 31.53 32.81 34.31 - -
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Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2025-10-01-ATH  2.50 0.1 10 2.0 2.39 50 4 4 3.14 11.08 11.39 11.68 12.25 13.58

EPDRE2025-20-01-ATH  2.50 0.1 20 2.0 2.39 60 4 4 1.82 21.36 22.06 23.09 - -

EPDRE2025-30-01-ATH  2.50 0.1 30 2.0 2.39 70 4 4 1.28 31.59 32.95 - - -

EPDRE2025-10-02-ATH  2.50 0.2 10 2.0 2.39 50 4 4 3.16 11.08 11.39 11.67 12.23 13.55

EPDRE2025-20-02-ATH  2.50 0.2 20 2.0 2.39 60 4 4 1.83 21.36 22.05 23.07 - -

EPDRE2025-30-02-ATH  2.50 0.2 30 2.0 2.39 70 4 4 1.28 31.58 32.94 - - -

EPDRE2025-10-03-ATH  2.50 0.3 10 2.0 2.39 50 4 4 3.19 11.08 11.38 11.65 12.21 13.52

EPDRE2025-20-03-ATH  2.50 0.3 20 2.0 2.39 60 4 4 1.83 21.36 22.04 23.06 - -

EPDRE2025-30-03-ATH  2.50 0.3 30 2.0 2.39 70 4 4 1.29 31.58 32.93 - - -

EPDRE2025-10-05-ATH  2.50 0.5 10 2.0 2.39 50 4 4 3.24 11.07 11.37 11.63 12.17 13.45

EPDRE2025-20-05-ATH  2.50 0.5 20 2.0 2.39 60 4 4 1.85 21.35 22.02 23.03 - -

EPDRE2025-30-05-ATH  2.50 0.5 30 2.0 2.39 70 4 4 1.30 31.58 32.92 - - -

EPDRE2030-6-01-ATH  3.00 0.1 6 2.5 2.86 50 6 4 6.45 7.01 7.23 7.42 7.59 8.36

EPDRE2030-8-01-ATH  3.00 0.1 8 2.5 2.86 55 6 4 5.61 9.07 9.34 9.56 9.94 11.02

EPDRE2030-12-01-ATH  3.00 0.1 12 2.5 2.86 60 6 4 4.45 13.20 13.53 14.04 14.73 16.33

EPDRE2030-16-01-ATH  3.00 0.1 16 2.5 2.86 60 6 4 3.69 17.30 17.78 18.60 19.52 21.64

EPDRE2030-18-01-ATH  3.00 0.1 18 2.5 2.86 65 6 4 3.40 19.35 19.96 20.89 21.91 24.29

EPDRE2030-20-01-ATH  3.00 0.1 20 2.5 2.86 65 6 4 3.15 21.40 22.13 23.17 24.30 26.95

EPDRE2030-30-01-ATH  3.00 0.1 30 2.5 2.86 75 6 4 2.31 31.62 33.03 34.57 36.27 -

EPDRE2030-35-01-ATH  3.00 0.1 35 2.5 2.86 80 6 4 2.04 36.83 38.48 40.27 42.25 -

EPDRE2030-6-02-ATH  3.00 0.2 6 2.5 2.86 50 6 4 6.49 7.00 7.22 7.41 7.58 8.33

EPDRE2030-8-02-ATH  3.00 0.2 8 2.5 2.86 55 6 4 5.65 9.07 9.33 9.55 9.92 10.99

EPDRE2030-12-02-ATH  3.00 0.2 12 2.5 2.86 60 6 4 4.48 13.19 13.52 14.03 14.71 16.30

EPDRE2030-16-02-ATH  3.00 0.2 16 2.5 2.86 60 6 4 3.71 17.30 17.77 18.59 19.50 21.60

EPDRE2030-18-02-ATH  3.00 0.2 18 2.5 2.86 65 6 4 3.41 19.35 19.95 20.87 21.89 24.26

EPDRE2030-20-02-ATH  3.00 0.2 20 2.5 2.86 65 6 4 3.16 21.40 22.13 23.15 24.28 26.91

EPDRE2030-30-02-ATH  3.00 0.2 30 2.5 2.86 75 6 4 2.31 31.62 33.02 34.56 36.25 -

EPDRE2030-35-02-ATH  3.00 0.2 35 2.5 2.86 80 6 4 2.04 36.83 38.47 40.26 42.23 -

EPDRE2030-6-03-ATH  3.00 0.3 6 2.5 2.86 50 6 4 6.54 7.00 7.22 7.40 7.57 8.30

EPDRE2030-8-03-ATH  3.00 0.3 8 2.5 2.86 55 6 4 5.68 9.07 9.33 9.54 9.90 10.95
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Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2030-12-03-ATH  3.00 0.3 12 2.5 2.86 60 6 4 4.50 13.19 13.52 14.02 14.69 16.26

EPDRE2030-16-03-ATH  3.00 0.3 16 2.5 2.86 60 6 4 3.72 17.30 17.76 18.58 19.48 21.57

EPDRE2030-18-03-ATH  3.00 0.3 18 2.5 2.86 65 6 4 3.43 19.35 19.94 20.86 21.87 24.23

EPDRE2030-20-03-ATH  3.00 0.3 20 2.5 2.86 65 6 4 3.17 21.40 22.12 23.14 24.26 26.88

EPDRE2030-30-03-ATH  3.00 0.3 30 2.5 2.86 75 6 4 2.32 31.62 33.01 34.54 36.23 -

EPDRE2030-35-03-ATH  3.00 0.3 35 2.5 2.86 80 6 4 2.05 36.82 38.46 40.25 42.21 -

EPDRE2030-8-05-ATH  3.00 0.5 8 2.5 2.86 55 6 4 5.76 9.06 9.31 9.53 9.87 10.89

EPDRE2030-12-05-ATH  3.00 0.5 12 2.5 2.86 60 6 4 4.55 13.18 13.51 13.99 14.65 16.20

EPDRE2030-16-05-ATH  3.00 0.5 16 2.5 2.86 60 6 4 3.75 17.29 17.74 18.55 19.44 21.51

EPDRE2030-18-05-ATH  3.00 0.5 18 2.5 2.86 65 6 4 3.45 19.34 19.92 20.83 21.83 24.16

EPDRE2030-20-05-ATH  3.00 0.5 20 2.5 2.86 65 6 4 3.20 21.39 22.10 23.11 24.22 26.82

EPDRE2030-30-05-ATH  3.00 0.5 30 2.5 2.86 75 6 4 2.33 31.61 32.99 34.52 36.19 -

EPDRE2030-35-05-ATH  3.00 0.5 35 2.5 2.86 80 6 4 2.06 36.82 38.44 40.22 42.17 -

EPDRE2030-8-1-ATH  3.00 1.0 8 2.5 2.86 55 6 4 5.96 9.05 9.29 9.50 9.77 10.73

EPDRE2030-12-1-ATH  3.00 1.0 12 2.5 2.86 60 6 4 4.67 13.17 13.49 13.92 14.55 16.04

EPDRE2030-16-1-ATH  3.00 1.0 16 2.5 2.86 60 6 4 3.84 17.28 17.70 18.48 19.34 21.35

EPDRE2030-18-1-ATH  3.00 1.0 18 2.5 2.86 65 6 4 3.52 19.33 19.88 20.76 21.73 24.00

EPDRE2030-20-1-ATH  3.00 1.0 20 2.5 2.86 65 6 4 3.26 21.38 22.05 23.04 24.13 26.66

EPDRE2030-30-1-ATH  3.00 1.0 30 2.5 2.86 75 6 4 2.37 31.60 32.95 34.45 36.09 -

EPDRE2030-35-1-ATH  3.00 1.0 35 2.5 2.86 80 6 4 2.08 36.79 38.40 40.15 42.08 -

EPDRE2040-8-01-ATH  4.00 0.1 8 3.5 3.80 55 6 4 4.38 9.18 9.42 9.64 10.11 11.21

EPDRE2040-12-01-ATH  4.00 0.1 12 3.5 3.80 60 6 4 3.36 13.29 13.60 14.20 14.90 16.51

EPDRE2040-16-01-ATH  4.00 0.1 16 3.5 3.80 60 6 4 2.72 17.39 17.93 18.77 19.68 -

EPDRE2040-20-01-ATH  4.00 0.1 20 3.5 3.80 65 6 4 2.29 21.48 22.29 23.33 24.47 -

EPDRE2040-30-01-ATH  4.00 0.1 30 3.5 3.80 75 6 4 1.64 31.77 33.18 34.73 - -

EPDRE2040-35-01-ATH  4.00 0.1 35 3.5 3.80 80 6 4 1.43 36.98 38.63 - - -

EPDRE2040-45-01-ATH  4.00 0.1 45 3.5 3.80 90 6 4 1.15 47.41 49.52 - - -

EPDRE2040-8-02-ATH  4.00 0.2 8 3.5 3.80 55 6 4 4.41 9.18 9.42 9.63 10.09 11.17

EPDRE2040-12-02-ATH  4.00 0.2 12 3.5 3.80 60 6 4 3.38 13.29 13.59 14.19 14.88 16.48

EPDRE2040-16-02-ATH  4.00 0.2 16 3.5 3.80 60 6 4 2.73 17.39 17.92 18.75 19.66 -
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EPDRE

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2040-20-02-ATH  4.00 0.2 20 3.5 3.80 65 6 4 2.30 21.48 22.28 23.31 24.45 -
EPDRE2040-30-02-ATH  4.00 0.2 30 3.5 3.80 75 6 4 1.64 31.76 33.17 34.72 - -
EPDRE2040-35-02-ATH  4.00 0.2 35 3.5 3.80 80 6 4 1.44 36.98 38.62 - - -
EPDRE2040-45-02-ATH  4.00 0.2 45 3.5 3.80 90 6 4 1.15 47.40 49.52 - - -
EPDRE2040-8-03-ATH  4.00 0.3 8 3.5 3.80 55 6 4 4.45 9.17 9.41 9.62 10.07 11.14
EPDRE2040-12-03-ATH  4.00 0.3 12 3.5 3.80 60 6 4 3.40 13.28 13.59 14.18 14.86 16.45
EPDRE2040-16-03-ATH  4.00 0.3 16 3.5 3.80 60 6 4 2.75 17.38 17.91 18.74 19.65 -
EPDRE2040-20-03-ATH  4.00 0.3 20 3.5 3.80 65 6 4 2.31 21.48 22.27 23.30 24.43 -
EPDRE2040-30-03-ATH  4.00 0.3 30 3.5 3.80 75 6 4 1.65 31.76 33.16 34.71 - -
EPDRE2040-35-03-ATH  4.00 0.3 35 3.5 3.80 80 6 4 1.44 36.97 38.61 - - -
EPDRE2040-45-03-ATH  4.00 0.3 45 3.5 3.80 90 6 4 1.15 47.40 49.51 - - -
EPDRE2040-12-05-ATH  4.00 0.5 12 3.5 3.80 60 6 4 3.44 13.28 13.58 14.15 14.82 16.39
EPDRE2040-16-05-ATH  4.00 0.5 16 3.5 3.80 60 6 4 2.77 17.38 17.89 18.71 19.61 -
EPDRE2040-20-05-ATH  4.00 0.5 20 3.5 3.80 65 6 4 2.33 21.47 22.25 23.27 24.39 -
EPDRE2040-30-05-ATH  4.00 0.5 30 3.5 3.80 75 6 4 1.66 31.75 33.15 34.68 - -
EPDRE2040-35-05-ATH  4.00 0.5 35 3.5 3.80 80 6 4 1.45 36.96 38.59 - - -
EPDRE2040-45-05-ATH  4.00 0.5 45 3.5 3.80 90 6 4 1.16 47.39 49.49 - - -
EPDRE2040-12-1-ATH  4.00 1.0 12 3.5 3.80 60 6 4 3.54 13.27 13.56 14.08 14.72 16.23
EPDRE2040-16-1-ATH  4.00 1.0 16 3.5 3.80 60 6 4 2.84 17.37 17.85 18.64 19.51 -
EPDRE2040-20-1-ATH  4.00 1.0 20 3.5 3.80 65 6 4 2.37 21.46 22.21 23.20 24.30 -
EPDRE2040-30-1-ATH  4.00 1.0 30 3.5 3.80 75 6 4 1.68 31.73 33.10 34.61 - -
EPDRE2040-35-1-ATH  4.00 1.0 35 3.5 3.80 80 6 4 1.47 36.94 38.55 - - -
EPDRE2040-45-1-ATH  4.00 1.0 45 3.5 3.80 90 6 4 1.17 47.37 49.44 - - -
EPDRE2050-20-01-ATH  5.00 0.1 20 4.0 4.75 65 6 4 1.26 21.54 22.42 - - -
EPDRE2050-40-01-ATH  5.00 0.1 40 4.0 4.75 85 6 4 0.67 42.32 - - - -
EPDRE2050-20-02-ATH  5.00 0.2 20 4.0 4.75 65 6 4 1.26 21.54 22.41 - - -
EPDRE2050-40-02-ATH  5.00 0.2 40 4.0 4.75 85 6 4 0.68 42.31 - - - -
EPDRE2050-20-03-ATH  5.00 0.3 20 4.0 4.75 65 6 4 1.27 21.54 22.40 - - -
EPDRE2050-40-03-ATH  5.00 0.3 40 4.0 4.75 85 6 4 0.68 42.31 - - - -
EPDRE2050-20-05-ATH  5.00 0.5 20 4.0 4.75 65 6 4 1.28 21.54 22.38 - - -
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Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRE2050-40-05-ATH  5.00 0.5 40 4 4.75 85 6 4 0.68 42.30 - - - -

EPDRE2050-20-1-ATH  5.00 1.0 20 4 4.75 65 6 4 1.31 21.53 22.34 - - -

EPDRE2050-40-1-ATH  5.00 1.0 40 4 4.75 85 6 4 0.69 42.28 - - - -

EPDRE2060-12-01-ATH  6.00 0.1 12 5 5.70 50 6 - 0.01 - - - - -

EPDRE2060-18-01-ATH  6.00 0.1 18 5 5.70 60 6 - 0.01 - - - - -

EPDRE2060-24-01-ATH  6.00 0.1 24 5 5.70 70 6 - 0.01 - - - - -

EPDRE2060-35-01-ATH  6.00 0.1 35 5 5.70 80 6 - 0.01 - - - - -

EPDRE2060-55-01-ATH  6.00 0.1 55 5 5.70 100 6 - 0.01 - - - - -

EPDRE2060-12-02-ATH  6.00 0.2 12 5 5.70 50 6 - 0.01 - - - - -

EPDRE2060-18-02-ATH  6.00 0.2 18 5 5.70 60 6 - 0.01 - - - - -

EPDRE2060-24-02-ATH  6.00 0.2 24 5 5.70 70 6 - 0.01 - - - - -

EPDRE2060-35-02-ATH  6.00 0.2 35 5 5.70 80 6 - 0.01 - - - - -

EPDRE2060-55-02-ATH  6.00 0.2 55 5 5.70 100 6 - 0.01 - - - - -

EPDRE2060-12-03-ATH  6.00 0.3 12 5 5.70 50 6 - 0.01 - - - - -

EPDRE2060-18-03-ATH  6.00 0.3 18 5 5.70 60 6 - 0.01 - - - - -

EPDRE2060-24-03-ATH  6.00 0.3 24 5 5.70 70 6 - 0.01 - - - - -

EPDRE2060-35-03-ATH  6.00 0.3 35 5 5.70 80 6 - 0.01 - - - - -

EPDRE2060-55-03-ATH  6.00 0.3 55 5 5.70 100 6 - 0.01 - - - - -

EPDRE2060-18-05-ATH  6.00 0.5 18 5 5.70 60 6 - 0.01 - - - - -

EPDRE2060-24-05-ATH  6.00 0.5 24 5 5.70 70 6 - 0.01 - - - - -

EPDRE2060-35-05-ATH  6.00 0.5 35 5 5.70 80 6 - 0.01 - - - - -

EPDRE2060-55-05-ATH  6.00 0.5 55 5 5.70 100 6 - 0.01 - - - - -

EPDRE2060-18-1-ATH  6.00 1.0 18 5 5.70 60 6 - 0.01 - - - - -

EPDRE2060-24-1-ATH  6.00 1.0 24 5 5.70 70 6 - 0.01 - - - - -

EPDRE2060-35-1-ATH  6.00 1.0 35 5 5.70 80 6 - 0.01 - - - - -

EPDRE2060-55-1-ATH  6.00 1.0 55 5 5.70 100 6 - 0.01 - - - - -

SEMI-FINISHING FINISHING 2 FLUTES ATH COATING

Incline angle

Actual
effective
length

 = Stocked items in Japan

65
HRC 65

ØD1

ØDC

ØDS

l
l2

L

r θk Neck R

Back taper on peripheral edge
1.5~6°

Tolerance on Corner radius r
(Central axis)

CORNER RADIUS

Helix Angle 30° φDs h5

r ±0.005
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Work Material Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless steels
Tool steels

(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

Mill 
dia. r

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

0.2 0.02 0.5 0.016 50,000 922 50,000 922 45,000 829 42,500 705 37,500 553 35,000 452

0.2 0.02 1.0 0.011 50,000 922 50,000 922 45,000 829 42,500 705 37,500 553 35,000 452

0.2 0.02 2.0 0.007 50,000 809 42,000 774 40,500 746 38,250 635 33,750 498 31,500 406

0.2 0.05 0.5 0.020 50,000 922 50,000 922 45,000 829 42,500 705 37,500 553 35,000 452

0.2 0.05 1.0 0.014 50,000 922 50,000 922 45,000 829 42,500 705 37,500 553 35,000 452

0.2 0.05 1.5 0.008 50,000 809 47,000 866 42,750 788 40,375 670 35,625 525 33,250 429

0.2 0.05 2.0 0.008 50,000 809 42,000 774 40,500 746 38,250 635 33,750 498 31,500 406

0.3 0.02 1.0 0.016 50,000 1,208 48,000 1,161 43,200 1,045 40,800 733 36,000 547 33,600 441

0.3 0.02 2.0 0.011 45,000 998 38,880 860 34,992 774 33,048 594 29,160 443 27,216 357

0.3 0.02 3.0 0.007 42,750 881 36,936 760 33,242 684 31,396 525 27,702 392 25,855 316

0.3 0.05 1.0 0.021 50,000 1,208 48,000 1,161 43,200 1,045 40,800 733 36,000 547 33,600 441

0.3 0.05 1.5 0.016 47,500 1,147 45,600 1,103 41,040 993 38,760 697 34,200 520 31,920 419

0.3 0.05 2.0 0.012 45,000 998 38,880 860 34,992 774 33,048 594 29,160 443 27,216 357

0.3 0.05 2.5 0.010 45,000 998 38,880 860 34,992 774 33,048 594 29,160 443 27,216 357

0.3 0.05 3.0 0.008 42,750 881 36,936 760 33,242 684 31,396 525 27,702 392 25,855 316

0.4 0.02 1.0 0.016 46,080 1,239 38,300 1,032 34,560 929 32,256 793 28,800 620 26,726 508

0.4 0.02 2.0 0.013 46,080 1,115 38,300 929 34,560 836 32,256 714 28,800 557 26,726 457

0.4 0.02 3.0 0.010 35,250 780 29,325 649 26,437 585 24,675 499 22,031 390 20,445 320

0.4 0.02 4.0 0.007 29,029 642 24,150 535 21,772 481 20,320 411 18,143 321 16,837 263

0.4 0.05 1.0 0.025 46,080 1,239 38,300 1,032 34,560 929 32,256 793 28,800 620 26,726 508

0.4 0.05 1.5 0.020 46,080 1,239 38,300 1,032 34,560 929 32,256 793 28,800 620 26,726 508

0.4 0.05 2.0 0.016 46,080 1,115 38,300 929 34,560 836 32,256 714 28,800 557 26,726 457

0.4 0.05 2.5 0.015 43,200 1,062 36,000 885 32,400 796 30,600 677 27,000 531 25,200 434

0.4 0.05 3.0 0.014 35,250 780 29,325 649 26,437 585 24,675 499 22,031 390 20,445 320

0.4 0.05 3.5 0.012 33,048 731 27,540 609 24,786 548 23,409 467 20,655 365 19,278 299

0.4 0.05 4.0 0.008 29,029 642 24,150 535 21,772 481 20,320 411 18,143 321 16,837 263

0.4 0.10 1.0 0.033 46,080 1,239 38,300 1,032 34,560 929 32,256 793 28,800 620 26,726 508

0.4 0.10 2.0 0.028 46,080 1,115 38,300 929 34,560 836 32,256 714 28,800 557 26,726 457

0.4 0.10 3.0 0.016 35,250 780 29,325 649 26,437 585 24,675 499 22,031 390 20,445 320

0.4 0.10 4.0 0.010 29,029 642 24,150 535 21,772 481 20,320 411 18,143 321 16,837 263

0.5 0.02 1.0 0.016 46,080 1,239 38,300 1,032 34,560 929 32,256 793 28,800 620 26,726 508

0.5 0.02 2.0 0.013 46,080 1,239 38,300 1,032 34,560 929 32,256 793 28,800 620 26,726 508

0.5 0.02 3.0 0.010 37,325 1,000 31,104 839 27,994 750 26,438 634 23,328 473 21,773 381

0.5 0.02 4.0 0.008 33,178 889 27,648 746 24,883 666 23,501 563 20,736 420 19,354 339

0.5 0.02 6.0 0.006 25,805 666 21,504 555 19,354 499 18,278 320 16,128 282 15,053 222

0.5 0.05 1.0 0.030 46,080 1,239 38,300 1,032 34,560 929 32,256 793 28,800 620 26,726 508

0.5 0.05 2.0 0.023 46,080 1,239 38,300 1,032 34,560 929 32,256 793 28,800 620 26,726 508

0.5 0.05 3.0 0.017 37,325 1,000 31,104 839 27,994 750 26,438 634 23,328 473 21,773 381

0.5 0.05 4.0 0.017 33,178 889 27,648 746 24,883 666 23,501 563 20,736 420 19,354 339

0.5 0.05 5.0 0.011 29,030 778 24,192 653 21,773 583 20,563 493 18,144 368 16,934 297

0.5 0.05 6.0 0.008 25,805 666 21,504 555 19,354 499 18,278 320 16,128 282 15,053 222

EPDRE
Cutting Conditions 
High Efficiency (Metric)
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Work Material Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless steels
Tool steels

(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

Mill 
dia. r

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

0.5 0.10 1 0.035 46,080 1,239 38,300 1,032 34,560 929 32,256 793 28,800 620 26,726 508
0.5 0.10 2 0.030 46,080 1,239 38,300 1,032 34,560 929 32,256 793 28,800 620 26,726 508
0.5 0.10 3 0.020 37,325 1,000 31,104 839 27,994 750 26,438 634 23,328 473 21,773 381
0.5 0.10 4 0.020 33,178 889 27,648 746 24,883 666 23,501 563 20,736 420 19,354 339
0.5 0.10 5 0.013 29,030 778 24,192 653 21,773 583 20,563 493 18,144 368 16,934 297
0.5 0.10 6 0.013 25,805 666 21,504 555 19,354 499 18,278 320 16,128 282 15,053 222
0.6 0.02 2 0.016 46,080 1,751 38,300 1,455 34,560 1,313 32,256 991 28,800 774 26,726 635
0.6 0.02 4 0.013 37,325 1,376 31,104 1,147 27,994 1,032 26,438 792 23,328 591 21,773 477
0.6 0.02 6 0.010 29,030 1,070 24,192 892 21,773 803 20,563 616 18,144 460 16,934 371
0.6 0.05 2 0.028 46,080 1,751 38,300 1,455 34,560 1,313 32,256 991 28,800 774 26,726 635
0.6 0.05 4 0.019 37,325 1,376 31,104 1,147 27,994 1,032 26,438 792 23,328 591 21,773 477
0.6 0.05 6 0.012 29,030 1,070 24,192 892 21,773 803 20,563 616 18,144 460 16,934 371
0.6 0.05 8 0.010 27,579 1,017 22,982 847 20,684 763 19,535 585 17,237 437 16,088 352
0.6 0.05 10 0.007 24,676 814 20,563 678 18,507 610 17,479 489 15,422 355 14,394 287
0.6 0.10 2 0.035 46,080 1,751 38,300 1,455 34,560 1,313 32,256 991 28,800 774 26,726 635
0.6 0.10 4 0.024 37,325 1,376 31,104 1,147 27,994 1,032 26,438 792 23,328 591 21,773 477
0.6 0.10 6 0.015 29,030 1,070 24,192 892 21,773 803 20,563 616 18,144 460 16,934 371
0.6 0.10 8 0.013 27,579 1,017 22,982 847 20,684 763 19,535 585 17,237 437 16,088 352
0.6 0.10 10 0.009 24,676 814 20,563 678 18,507 610 17,479 489 15,422 355 14,394 287
0.7 0.05 4 0.024 37,325 1,376 31,104 1,147 27,994 1,032 26,438 792 23,328 591 21,773 477
0.7 0.05 6 0.015 29,030 1,070 24,192 892 21,773 803 20,563 616 18,144 460 16,934 371
0.7 0.10 4 0.029 37,325 1,376 31,104 1,147 27,994 1,032 26,438 792 23,328 591 21,773 477
0.7 0.10 6 0.018 29,030 1,070 24,192 892 21,773 803 20,563 616 18,144 460 16,934 371
0.8 0.02 4 0.016 48,000 1,769 40,000 1,475 36,000 1,327 34,000 1,128 30,000 885 28,000 723
0.8 0.02 6 0.013 36,720 1,218 30,600 1,015 27,540 914 26,010 863 22,950 677 21,420 553
0.8 0.05 4 0.026 48,000 1,769 40,000 1,475 36,000 1,327 34,000 1,128 30,000 885 28,000 723
0.8 0.05 6 0.015 36,720 1,218 30,600 1,015 27,540 914 26,010 863 22,950 677 21,420 553
0.8 0.05 8 0.012 29,376 906 24,480 755 22,032 680 20,808 642 18,360 504 17,136 411
0.8 0.05 12 0.010 26,438 759 22,032 632 19,829 569 18,727 537 16,524 421 15,422 344
0.8 0.10 4 0.032 48,000 1,769 40,000 1,475 36,000 1,327 34,000 1,128 30,000 885 28,000 723
0.8 0.10 6 0.019 36,720 1,218 30,600 1,015 27,540 914 26,010 863 22,950 677 21,420 553
0.8 0.10 8 0.015 29,376 906 24,480 755 22,032 680 20,808 642 18,360 504 17,136 411
0.8 0.10 12 0.012 26,438 759 22,032 632 19,829 569 18,727 537 16,524 421 15,422 344
0.8 0.20 4 0.056 48,000 1,769 40,000 1,475 36,000 1,327 34,000 1,128 30,000 885 28,000 723
0.8 0.20 6 0.032 36,720 1,218 30,600 1,015 27,540 914 26,010 863 22,950 677 21,420 553
0.8 0.20 8 0.018 29,376 906 24,480 755 22,032 680 20,808 642 18,360 504 17,136 411
0.8 0.20 12 0.015 26,438 759 22,032 632 19,829 569 18,727 537 16,524 421 15,422 344
1.0 0.02 2 0.016 47,770 2,866 39,490 2,369 35,668 2,140 33,439 1,805 29,617 1,421 27,707 1,163
1.0 0.02 4 0.013 43,200 2,588 36,000 2,157 32,400 1,941 30,600 1,650 27,000 1,294 25,200 1,057
1.0 0.02 6 0.010 34,992 1,887 29,160 1,572 29,299 1,757 24,786 1,336 21,870 1,048 20,412 856
1.0 0.02 8 0.008 31,104 1,677 25,920 1,397 26,244 1,415 22,032 1,188 19,440 932 18,144 761

EPDRE
Cutting Conditions 
High Efficiency (Metric)
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Work Material Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless steels
Tool steels

(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

Mill 
dia. r

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

1 0.02 10 0.006 27,216 1,467 22,680 1,223 23,328 1,258 19,278 1,039 17,010 815 15,876 666
1 0.02 12 0.005 24,192 1,159 20,160 966 20,412 1,100 17,136 719 15,120 634 14,112 507
1 0.05 2 0.046 47,770 2,866 39,490 2,369 35,668 2,140 33,439 1,805 29,617 1,421 27,707 1,163
1 0.05 3 0.035 47,770 2,866 39,490 2,369 35,668 2,140 33,439 1,805 29,617 1,421 27,707 1,163
1 0.05 4 0.027 43,200 2,588 36,000 2,157 32,400 1,941 30,600 1,650 27,000 1,294 25,200 1,057
1 0.05 5 0.021 39,808 2,388 31,847 1,910 29,299 1,757 27,707 1,496 24,522 1,177 22,929 963
1 0.05 6 0.017 34,992 1,887 29,160 1,572 26,244 1,415 24,786 1,336 21,870 1,048 20,412 856
1 0.05 8 0.016 31,104 1,677 25,920 1,397 23,328 1,258 22,032 1,188 19,440 932 18,144 761
1 0.05 10 0.011 27,216 1,467 22,680 1,223 20,412 1,100 19,278 1,039 17,010 815 15,876 666
1 0.05 12 0.010 24,192 1,159 20,160 966 18,144 870 17,136 719 15,120 634 14,112 507
1 0.05 16 0.006 24,192 1,014 20,160 845 18,144 761 17,136 667 15,120 543 14,112 423
1 0.05 20 0.004 18,144 761 15,120 634 13,608 571 12,852 500 11,340 408 10,584 317
1 0.10 2 0.065 47,770 2,866 39,490 2,369 35,668 2,140 33,439 1,805 29,617 1,421 27,707 1,163
1 0.10 3 0.050 47,770 2,866 39,490 2,369 35,668 2,140 33,439 1,805 29,617 1,421 27,707 1,163
1 0.10 4 0.038 43,200 2,588 36,000 2,157 32,400 1,941 30,600 1,650 27,000 1,294 25,200 1,057
1 0.10 5 0.030 39,808 2,388 31,847 1,910 29,299 1,757 27,707 1,496 24,522 1,177 22,929 963
1 0.10 6 0.024 34,992 1,887 29,160 1,572 26,244 1,415 24,786 1,336 21,870 1,048 20,412 856
1 0.10 8 0.024 31,104 1,677 25,920 1,397 23,328 1,258 22,032 1,188 19,440 932 18,144 761
1 0.10 10 0.015 27,216 1,467 22,680 1,223 20,412 1,100 19,278 1,039 17,010 815 15,876 666
1 0.10 12 0.015 24,192 1,159 20,160 966 18,144 870 17,136 719 15,120 634 14,112 507
1 0.10 16 0.009 24,192 1,014 20,160 845 18,144 761 17,136 667 15,120 543 14,112 423
1 0.10 20 0.006 18,144 761 15,120 634 13,608 571 12,852 500 11,340 408 10,584 317
1 0.20 2 0.110 47,770 2,866 39,490 2,369 35,668 2,140 33,439 1,805 29,617 1,421 27,707 1,163
1 0.20 3 0.090 47,770 2,866 39,490 2,369 35,668 2,140 33,439 1,805 29,617 1,421 27,707 1,163
1 0.20 4 0.070 43,200 2,588 36,000 2,157 32,400 1,941 30,600 1,650 27,000 1,294 25,200 1,057
1 0.20 5 0.050 39,808 2,388 31,847 1,910 29,299 1,757 27,707 1,496 24,522 1,177 22,929 963
1 0.20 6 0.040 34,992 1,887 29,160 1,572 26,244 1,415 24,786 1,336 21,870 1,048 20,412 856
1 0.20 8 0.040 31,104 1,677 25,920 1,397 23,328 1,258 22,032 1,188 19,440 932 18,144 761
1 0.20 10 0.025 27,216 1,467 22,680 1,223 20,412 1,100 19,278 1,039 17,010 815 15,876 666
1 0.20 12 0.025 24,192 1,159 20,160 966 18,144 870 17,136 719 15,120 634 14,112 507
1 0.20 16 0.015 24,192 1,014 20,160 845 18,144 761 17,136 667 15,120 543 14,112 423
1 0.20 20 0.010 18,144 761 15,120 634 13,608 571 12,852 500 11,340 408 10,584 317
1 0.30 2 0.110 47,770 2,866 39,490 2,369 35,668 2,140 33,439 1,805 29,617 1,421 27,707 1,163
1 0.30 3 0.090 47,770 2,866 39,490 2,369 35,668 2,140 33,439 1,805 29,617 1,421 27,707 1,163
1 0.30 4 0.070 43,200 2,588 36,000 2,157 32,400 1,941 30,600 1,650 27,000 1,294 25,200 1,057
1 0.30 5 0.050 39,808 2,388 31,847 1,910 29,299 1,757 27,707 1,496 24,522 1,177 22,929 963
1 0.30 6 0.040 34,992 1,887 29,160 1,572 26,244 1,415 24,786 1,336 21,870 1,048 20,412 856
1 0.30 8 0.040 31,104 1,677 25,920 1,397 23,328 1,258 22,032 1,188 19,440 932 18,144 761
1 0.30 10 0.025 27,216 1,467 22,680 1,223 20,412 1,100 19,278 1,039 17,010 815 15,876 666
1 0.30 12 0.025 24,192 1,159 20,160 966 18,144 870 17,136 719 15,120 634 14,112 507
1 0.30 16 0.015 24,192 1,014 20,160 845 18,144 761 17,136 667 15,120 543 14,112 423
1 0.30 20 0.010 18,144 761 15,120 634 13,608 571 12,852 500 11,340 408 10,584 317

EPDRE
Cutting Conditions 
High Efficiency (Metric)
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Work Material Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless steels
Tool steels

(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

Mill 
dia. r

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

1.25 0.1 5 0.030 39,808 2,388 31,847 1,910 29,299 1,757 27,707 1,496 24,522 1,177 22,929 963
1.25 0.1 10 0.015 27,216 1,467 25,920 1,397 20,412 1,100 19,278 1,039 17,010 815 15,876 666
1.25 0.1 15 0.010 24,192 1,014 20,160 845 18,144 761 17,136 667 15,120 543 14,112 423
1.25 0.1 20 0.006 18,144 761 15,120 634 13,608 571 12,852 500 11,340 408 10,584 317
1.25 0.2 5 0.050 39,808 2,388 31,847 1,910 29,299 1,757 27,707 1,496 24,522 1,177 22,929 963
1.25 0.2 10 0.025 27,216 1,467 25,920 1,397 20,412 1,100 19,278 1,039 17,010 815 15,876 666
1.25 0.2 15 0.016 24,192 1,014 20,160 845 18,144 761 17,136 667 15,120 543 14,112 423
1.25 0.2 20 0.010 18,144 761 15,120 634 13,608 571 12,852 500 11,340 408 10,584 317
1.25 0.3 5 0.050 39,808 2,388 31,847 1,910 29,299 1,757 27,707 1,496 24,522 1,177 22,929 963
1.25 0.3 10 0.025 27,216 1,467 25,920 1,397 20,412 1,100 19,278 1,039 17,010 815 15,876 666
1.25 0.3 15 0.016 24,192 1,014 20,160 845 18,144 761 17,136 667 15,120 543 14,112 423
1.25 0.3 20 0.010 18,144 761 15,120 634 13,608 571 12,852 500 11,340 408 10,584 317
1.50 0.1 4 0.042 33,264 2,153 27,700 1,793 24,948 1,614 23,285 1,378 20,790 1,076 19,293 883
1.50 0.1 6 0.040 31,847 2,057 26,539 1,714 23,779 1,536 22,505 1,332 19,957 1,033 18,471 845
1.50 0.1 8 0.036 30,240 1,956 25,200 1,630 22,680 1,467 21,420 1,268 18,900 979 17,640 807
1.50 0.1 12 0.036 24,192 1,565 20,160 1,304 18,144 1,174 17,136 1,014 15,120 783 14,112 646
1.50 0.1 15 0.023 18,816 1,082 15,680 902 14,112 812 13,328 671 11,760 592 10,976 473
1.50 0.1 20 0.018 18,816 978 15,680 815 14,112 733 13,328 613 11,760 540 10,976 428
1.50 0.2 4 0.070 33,264 2,153 27,700 1,793 24,948 1,614 23,285 1,378 20,790 1,076 19,293 883
1.50 0.2 6 0.065 31,847 2,057 26,539 1,714 23,779 1,536 22,505 1,332 19,957 1,033 18,471 845
1.50 0.2 8 0.060 30,240 1,956 25,200 1,630 22,680 1,467 21,420 1,268 18,900 979 17,640 807
1.50 0.2 12 0.060 24,192 1,565 20,160 1,304 18,144 1,174 17,136 1,014 15,120 783 14,112 646
1.50 0.2 15 0.038 18,816 1,082 15,680 902 14,112 812 13,328 671 11,760 592 10,976 473
1.50 0.2 20 0.030 18,816 978 15,680 815 14,112 733 13,328 613 11,760 540 10,976 428
1.50 0.3 4 0.070 33,264 2,153 27,700 1,793 24,948 1,614 23,285 1,378 20,790 1,076 19,293 883
1.50 0.3 6 0.065 31,847 2,057 26,539 1,714 23,779 1,536 22,505 1,332 19,957 1,033 18,471 845
1.50 0.3 8 0.060 30,240 1,956 25,200 1,630 22,680 1,467 21,420 1,268 18,900 979 17,640 807
1.50 0.3 12 0.060 24,192 1,565 20,160 1,304 18,144 1,174 17,136 1,014 15,120 783 14,112 646
1.50 0.3 15 0.038 18,816 1,082 15,680 902 14,112 812 13,328 671 11,760 592 10,976 473
1.50 0.3 20 0.030 18,816 978 15,680 815 14,112 733 13,328 613 11,760 540 10,976 428
1.50 0.5 4 0.085 33,264 2,153 27,700 1,793 24,948 1,614 23,285 1,378 20,790 1,076 19,293 883
1.50 0.5 6 0.080 31,847 2,057 26,539 1,714 23,779 1,536 22,505 1,332 19,957 1,033 18,471 845
1.50 0.5 8 0.070 30,240 1,956 25,200 1,630 22,680 1,467 21,420 1,268 18,900 979 17,640 807
1.50 0.5 12 0.065 24,192 1,565 20,160 1,304 18,144 1,174 17,136 1,014 15,120 783 14,112 646
1.50 0.5 15 0.045 18,816 1,082 15,680 902 14,112 812 13,328 671 11,760 592 10,976 473
1.50 0.5 20 0.035 18,816 978 15,680 815 14,112 733 13,328 613 11,760 540 10,976 428
1.75 0.1 5 0.040 31,847 2,057 26,539 1,714 23,779 1,536 22,505 1,332 19,957 1,033 18,471 845
1.75 0.1 10 0.036 24,192 1,565 20,160 1,304 18,144 1,174 17,136 1,014 15,120 783 14,112 646
1.75 0.1 15 0.023 18,816 1,082 15,680 902 14,112 812 13,328 671 11,760 592 10,976 473
1.75 0.1 20 0.018 18,816 978 15,680 815 14,112 733 13,328 613 11,760 540 10,976 428
1.75 0.2 5 0.065 31,847 2,057 26,539 1,714 23,779 1,536 22,505 1,332 19,957 1,033 18,471 845
1.75 0.2 10 0.060 24,192 1,565 20,160 1,304 18,144 1,174 17,136 1,014 15,120 783 14,112 646
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Work Material Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless steels
Tool steels

(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

Mill 
dia. r

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

1.75 0.2 15 0.038 18,816 1,082 15,680 902 14,112 812 13,328 671 11,760 592 10,976 473
1.75 0.2 20 0.030 18,816 978 15,680 815 14,112 733 13,328 613 11,760 540 10,976 428
1.75 0.3 5 0.065 31,847 2,057 26,539 1,714 23,779 1,536 22,505 1,332 19,957 1,033 18,471 845
1.75 0.3 10 0.060 24,192 1,565 20,160 1,304 18,144 1,174 17,136 1,014 15,120 783 14,112 646
1.75 0.3 15 0.038 18,816 1,082 15,680 902 14,112 812 13,328 671 11,760 592 10,976 473
1.75 0.3 20 0.030 18,816 978 15,680 815 14,112 733 13,328 613 11,760 540 10,976 428
1.75 0.1 4 0.080 28,662 3,221 24,203 2,720 21,815 2,452 20,541 2,308 18,152 1,630 17,038 1,339
1.75 0.1 6 0.070 27,720 3,114 23,100 2,595 20,790 2,335 19,635 2,205 17,325 1,557 16,170 1,271
1.75 0.1 8 0.055 25,200 2,830 21,000 2,359 18,900 2,123 17,850 2,005 15,750 1,415 14,700 1,156
1.75 0.1 12 0.030 20,412 2,063 17,010 1,720 15,309 1,548 14,459 1,462 12,758 1,146 11,907 936
1.75 0.1 16 0.030 18,144 1,834 15,120 1,528 13,608 1,376 12,852 1,299 11,340 1,019 10,584 832
1.75 0.1 20 0.025 15,876 1,605 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
1.75 0.1 25 0.015 15,876 1,605 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
1.75 0.1 30 0.010 15,082 1,525 12,569 1,271 11,312 1,143 10,683 1,080 9,426 761 8,798 621
2.00 0.2 4 0.100 28,662 3,221 24,203 2,720 21,815 2,452 20,541 2,308 18,152 1,630 17,038 1,339
2.00 0.2 6 0.080 27,720 3,114 23,100 2,595 20,790 2,335 19,635 2,205 17,325 1,557 16,170 1,271
2.00 0.2 8 0.070 25,200 2,830 21,000 2,359 18,900 2,123 17,850 2,005 15,750 1,415 14,700 1,156
2.00 0.2 12 0.040 20,412 2,063 17,010 1,720 15,309 1,548 14,459 1,462 12,758 1,146 11,907 936
2.00 0.2 16 0.040 18,144 1,834 15,120 1,528 13,608 1,376 12,852 1,299 11,340 1,019 10,584 832
2.00 0.2 20 0.035 15,876 1,605 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.00 0.2 25 0.025 15,876 1,605 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.00 0.2 30 0.017 15,082 1,525 12,569 1,271 11,312 1,143 10,683 1,080 9,426 761 8,798 621
2.00 0.3 4 0.130 28,662 3,221 24,203 2,720 21,815 2,452 20,541 2,308 18,152 1,630 17,038 1,339
2.00 0.3 6 0.110 27,720 3,114 23,100 2,595 20,790 2,335 19,635 2,205 17,325 1,557 16,170 1,271
2.00 0.3 8 0.090 25,200 2,830 21,000 2,359 18,900 2,123 17,850 2,005 15,750 1,415 14,700 1,156
2.00 0.3 12 0.060 20,412 2,063 17,010 1,720 15,309 1,548 14,459 1,462 12,758 1,146 11,907 936
2.00 0.3 16 0.060 18,144 1,834 15,120 1,528 13,608 1,376 12,852 1,299 11,340 1,019 10,584 832
2.00 0.3 20 0.037 15,876 1,605 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.00 0.3 25 0.030 15,876 1,605 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.00 0.3 30 0.021 15,082 1,525 12,569 1,271 11,312 1,143 10,683 1,080 9,426 761 8,798 621
2.00 0.5 6 0.170 27,720 3,114 23,100 2,595 20,790 2,335 19,635 2,205 17,325 1,557 16,170 1,271
2.00 0.5 8 0.140 25,200 2,830 21,000 2,359 18,900 2,123 17,850 2,005 15,750 1,415 14,700 1,156
2.00 0.5 12 0.080 20,412 2,063 17,010 1,720 15,309 1,548 14,459 1,462 12,758 1,146 11,907 936
2.00 0.5 16 0.080 18,144 1,834 15,120 1,528 13,608 1,376 12,852 1,299 11,340 1,019 10,584 832
2.00 0.5 20 0.050 15,876 1,605 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.00 0.5 25 0.050 15,876 1,605 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.00 0.5 30 0.030 15,082 1,525 12,569 1,271 11,312 1,143 10,683 1,080 9,426 761 8,798 621
2.00 0.8 6 0.220 27,720 3,114 23,100 2,595 20,790 2,335 19,635 2,205 17,325 1,557 16,170 1,271
2.00 0.8 8 0.200 25,200 2,830 21,000 2,359 18,900 2,123 17,850 2,005 15,750 1,415 14,700 1,156
2.00 0.8 12 0.130 20,412 2,063 17,010 1,720 15,309 1,548 14,459 1,462 12,758 1,146 11,907 936
2.00 0.8 16 0.100 18,144 1,834 15,120 1,528 13,608 1,376 12,852 1,299 11,340 1,019 10,584 832
2.00 0.8 20 0.060 15,876 1,605 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
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Work Material Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless 
steels

Tool steels
(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

Mill 
dia. r

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

2.0 0.8 25 0.057 15,876 1,605 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.0 0.8 30 0.045 15,082 1,525 12,569 1,271 11,312 1,143 10,683 1,080 9,426 761 8,798 621
2.5 0.1 10 0.050 20,412 2,293 17,010 1,720 15,309 1,548 14,459 1,462 12,758 1,146 11,907 936
2.5 0.1 20 0.030 15,876 1,783 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.5 0.1 30 0.015 15,082 1,525 12,569 1,271 11,312 1,143 10,683 1,080 9,426 761 8,798 621
2.5 0.2 10 0.070 20,412 2,293 17,010 1,720 15,309 1,548 14,459 1,462 12,758 1,146 11,907 936
2.5 0.2 20 0.040 15,876 1,783 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.5 0.2 30 0.025 15,082 1,525 12,569 1,271 11,312 1,143 10,683 1,080 9,426 761 8,798 621
2.5 0.3 10 0.090 20,412 2,293 17,010 1,720 15,309 1,548 14,459 1,462 12,758 1,146 11,907 936
2.5 0.3 20 0.060 15,876 1,783 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.5 0.3 30 0.030 15,082 1,525 12,569 1,271 11,312 1,143 10,683 1,080 9,426 761 8,798 621
2.5 0.5 10 0.120 20,412 2,293 17,010 1,720 15,309 1,548 14,459 1,462 12,758 1,146 11,907 936
2.5 0.5 20 0.080 15,876 1,783 13,230 1,337 11,907 1,204 11,246 1,137 9,923 801 9,261 653
2.5 0.5 30 0.050 15,082 1,525 12,569 1,271 11,312 1,143 10,683 1,080 9,426 761 8,798 621
3.0 0.1 6 0.080 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.1 8 0.070 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.1 12 0.050 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.1 16 0.035 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.1 18 0.035 16,985 2,384 14,331 2,012 12,738 1,788 12,208 1,714 10,615 1,193 10,084 992
3.0 0.1 20 0.035 15,552 2,184 12,960 1,820 11,664 1,638 11,016 1,547 9,720 1,092 9,072 892
3.0 0.1 30 0.027 12,096 1,524 10,080 1,270 9,072 1,143 8,568 1,079 7,560 771 7,056 621
3.0 0.1 35 0.020 12,096 1,524 10,080 1,270 9,072 1,143 8,568 1,079 7,560 771 7,056 621
3.0 0.2 6 0.100 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.2 8 0.090 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.2 12 0.070 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.2 16 0.050 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.2 18 0.050 16,985 2,384 14,331 2,012 12,738 1,788 12,208 1,714 10,615 1,193 10,084 992
3.0 0.2 20 0.050 15,552 2,184 12,960 1,820 11,664 1,638 11,016 1,547 9,720 1,092 9,072 892
3.0 0.2 30 0.040 12,096 1,524 10,080 1,270 9,072 1,143 8,568 1,079 7,560 771 7,056 621
3.0 0.2 35 0.035 12,096 1,524 10,080 1,270 9,072 1,143 8,568 1,079 7,560 771 7,056 621
3.0 0.3 6 0.145 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.3 8 0.130 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.3 12 0.100 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.3 16 0.075 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.3 18 0.075 16,985 2,384 14,331 2,012 12,738 1,788 12,208 1,714 10,615 1,193 10,084 992
3.0 0.3 20 0.075 15,552 2,184 12,960 1,820 11,664 1,638 11,016 1,547 9,720 1,092 9,072 892
3.0 0.3 30 0.060 12,096 1,524 10,080 1,270 9,072 1,143 8,568 1,079 7,560 771 7,056 621
3.0 0.3 35 0.050 12,096 1,524 10,080 1,270 9,072 1,143 8,568 1,079 7,560 771 7,056 621
3.0 0.5 8 0.180 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.5 12 0.130 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.5 16 0.100 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3.0 0.5 18 0.100 16,985 2,384 14,331 2,012 12,738 1,788 13,600 1,909 10,615 1,193 10,084 992
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Work Material Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless 
steels

Tool steels
(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

Mill 
dia. r

Under
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length ap

n
(RPM)
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(mm/
min)

n
(RPM)
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n
(RPM)
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(mm/
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n
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n
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n
(RPM)
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3 0.5 20 0.100 15,552 2,184 12,960 1,820 11,664 1,638 11,016 1,547 9,720 1,092 9,072 892
3 0.5 30 0.080 12,096 1,524 10,080 1,270 9,072 1,143 8,568 1,079 7,560 771 7,056 621
3 0.5 35 0.065 12,096 1,524 10,080 1,270 9,072 1,143 8,568 1,079 7,560 771 7,056 621
3 1.0 8 0.200 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3 1.0 12 0.150 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3 1.0 16 0.120 19,200 2,696 16,000 2,246 14,400 2,022 13,600 1,909 12,000 1,348 11,200 1,101
3 1.0 18 0.110 16,985 2,384 14,331 2,012 12,738 1,788 13,600 1,909 10,615 1,193 10,084 992
3 1.0 20 0.110 15,552 2,184 12,960 1,820 11,664 1,638 11,016 1,547 9,720 1,092 9,072 892
3 1.0 30 0.090 12,096 1,524 10,080 1,270 9,072 1,143 8,568 1,079 7,560 771 7,056 621
3 1.0 35 0.075 12,096 1,524 10,080 1,270 9,072 1,143 8,568 1,079 7,560 771 7,056 621
4 0.1 8 0.080 16,560 2,880 13,800 2,400 12,420 2,160 11,730 2,040 10,350 1,440 9,660 1,176
4 0.1 12 0.065 16,560 2,880 13,800 2,400 12,420 2,160 11,730 2,040 10,350 1,440 9,660 1,176
4 0.1 16 0.060 13,733 2,388 11,445 1,990 10,071 1,751 9,613 1,671 8,240 1,146 7,782 947
4 0.1 20 0.055 13,733 2,388 11,445 1,990 10,071 1,751 9,613 1,671 8,240 1,146 7,782 947
4 0.1 30 0.045 10,985 1,719 9,154 1,433 8,239 1,290 7,781 1,218 6,866 860 6,408 702
4 0.1 35 0.040 10,985 1,719 9,154 1,433 8,239 1,290 7,781 1,218 6,866 860 6,408 702
4 0.1 45 0.030 8,789 1,100 7,324 917 6,592 825 6,226 780 5,494 554 5,127 446
4 0.2 8 0.160 16,560 2,880 13,800 2,400 12,420 2,160 11,730 2,040 10,350 1,440 9,660 1,176
4 0.2 12 0.140 16,560 2,880 13,800 2,400 12,420 2,160 11,730 2,040 10,350 1,440 9,660 1,176
4 0.2 16 0.130 13,733 2,388 11,445 1,990 10,071 1,751 9,613 1,671 8,240 1,146 7,782 947
4 0.2 20 0.110 13,733 2,388 11,445 1,990 10,071 1,751 9,613 1,671 8,240 1,146 7,782 947
4 0.2 30 0.100 10,985 1,719 9,154 1,433 8,239 1,290 7,781 1,218 6,866 860 6,408 702
4 0.2 35 0.080 10,985 1,719 9,154 1,433 8,239 1,290 7,781 1,218 6,866 860 6,408 702
4 0.2 45 0.060 8,789 1,100 7,324 917 6,592 825 6,226 780 5,494 554 5,127 446
4 0.3 8 0.240 16,560 2,880 13,800 2,400 12,420 2,160 11,730 2,040 10,350 1,440 9,660 1,176
4 0.3 12 0.220 16,560 2,880 13,800 2,400 12,420 2,160 11,730 2,040 10,350 1,440 9,660 1,176
4 0.3 16 0.200 13,733 2,388 11,445 1,990 10,071 1,751 9,613 1,671 8,240 1,146 7,782 947
4 0.3 20 0.180 13,733 2,388 11,445 1,990 10,071 1,751 9,613 1,671 8,240 1,146 7,782 947
4 0.3 30 0.160 10,985 1,719 9,154 1,433 8,239 1,290 7,781 1,218 6,866 860 6,408 702
4 0.3 35 0.140 10,985 1,719 9,154 1,433 8,239 1,290 7,781 1,218 6,866 860 6,408 702
4 0.3 45 0.120 8,789 1,100 7,324 917 6,592 825 6,226 780 5,494 554 5,127 446
4 0.5 12 0.350 16,560 2,880 13,800 2,400 12,420 2,160 11,730 2,040 10,350 1,440 9,660 1,176
4 0.5 16 0.250 13,733 2,388 11,445 1,990 10,071 1,751 9,613 1,671 8,240 1,146 7,782 947
4 0.5 20 0.200 13,733 2,388 11,445 1,990 10,071 1,751 9,613 1,671 8,240 1,146 7,782 947
4 0.5 30 0.150 10,985 1,719 9,154 1,433 8,239 1,290 7,781 1,218 6,866 860 6,408 702
4 0.5 35 0.100 10,985 1,719 9,154 1,433 8,239 1,290 7,781 1,218 6,866 860 6,408 702
4 0.5 45 0.050 8,789 1,100 7,324 917 6,592 825 6,226 780 5,494 554 5,127 446
4 1.0 12 0.400 16,560 2,880 13,800 2,400 12,420 2,160 11,730 2,040 10,350 1,440 9,660 1,176
4 1.0 16 0.290 13,733 2,388 11,445 1,990 10,071 1,751 9,613 1,671 8,240 1,146 7,782 947
4 1.0 20 0.230 13,733 2,388 11,445 1,990 10,071 1,751 9,613 1,671 8,240 1,146 7,782 947
4 1.0 30 0.170 10,985 1,719 9,154 1,433 8,239 1,290 7,781 1,218 6,866 860 6,408 702
4 1.0 35 0.120 10,985 1,719 9,154 1,433 8,239 1,290 7,781 1,218 6,866 860 6,408 702
4 1.0 45 0.060 8,789 1,100 7,324 917 6,592 825 6,226 780 5,494 554 5,127 446
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Work Material Copper (Cu)

Carbon steels
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(25 - 35HRC) 
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vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

5 0.1 20 0.080 13,179 2,865 10,983 2,388 9,884 2,149 9,336 2,029 8,237 1,433 7,688 1,170
5 0.1 40 0.060 11,868 2,312 9,890 1,926 8,901 1,734 8,407 1,637 7,418 1,156 6,923 944
5 0.2 20 0.160 13,179 2,865 10,983 2,388 9,884 2,149 9,336 2,029 8,237 1,433 7,688 1,170
5 0.2 40 0.130 11,868 2,312 9,890 1,926 8,901 1,734 8,407 1,637 7,418 1,156 6,923 944
5 0.3 20 0.240 13,179 2,865 10,983 2,388 9,884 2,149 9,336 2,029 8,237 1,433 7,688 1,170
5 0.3 40 0.200 11,868 2,312 9,890 1,926 8,901 1,734 8,407 1,637 7,418 1,156 6,923 944
5 0.5 20 0.350 13,179 2,865 10,983 2,388 9,884 2,149 9,336 2,029 8,237 1,433 7,688 1,170
5 0.5 40 0.135 11,868 2,312 9,890 1,926 8,901 1,734 8,407 1,637 7,418 1,156 6,923 944
5 1.0 20 0.400 13,179 2,865 10,983 2,388 9,884 2,149 9,336 2,029 8,237 1,433 7,688 1,170
5 1.0 40 0.150 11,868 2,312 9,890 1,926 8,901 1,734 8,407 1,637 7,418 1,156 6,923 944
6 0.1 12 0.080 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.1 18 0.065 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.1 24 0.060 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.1 35 0.050 9,881 2,320 8,234 1,933 7,411 1,740 6,999 1,643 6,176 1,160 5,764 947
6 0.1 55 0.040 7,687 1,805 6,406 1,504 5,765 1,354 5,445 1,278 4,805 902 4,484 737
6 0.2 12 0.160 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.2 18 0.140 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.2 24 0.130 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.2 35 0.110 9,881 2,320 8,234 1,933 7,411 1,740 6,999 1,643 6,176 1,160 5,764 947
6 0.2 55 0.080 7,687 1,805 6,406 1,504 5,765 1,354 5,445 1,278 4,805 902 4,484 737
6 0.3 12 0.240 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.3 18 0.220 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.3 24 0.200 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.3 35 0.180 9,881 2,320 8,234 1,933 7,411 1,740 6,999 1,643 6,176 1,160 5,764 947
6 0.3 55 0.140 7,687 1,805 6,406 1,504 5,765 1,354 5,445 1,278 4,805 902 4,484 737
6 0.5 18 0.350 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.5 24 0.290 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 0.5 35 0.240 9,881 2,320 8,234 1,933 7,411 1,740 6,999 1,643 6,176 1,160 5,764 947
6 0.5 55 0.165 7,687 1,805 6,406 1,504 5,765 1,354 5,445 1,278 4,805 902 4,484 737
6 1.0 18 0.400 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 1.0 24 0.350 10,985 2,866 9,154 2,388 8,239 2,149 7,781 2,030 6,866 1,433 6,408 1,170
6 1.0 35 0.280 9,881 2,320 8,234 1,933 7,411 1,740 6,999 1,643 6,176 1,160 5,764 947
6 1.0 55 0.200 7,687 1,805 6,406 1,504 5,765 1,354 5,445 1,278 4,805 902 4,484 737

EPDRE
Cutting Conditions 
High Efficiency (Metric)



EPDRF

Flute shape provides both rigidity and excellent chip removal.
 
Unprecedented corner radius accuracy of ±0.005mm.

Bottom flute wiper effect reduces chattering and improves surface finish.
 
TH Coating provides cutting efficiency and long tool life.

High-Precision Four Flute Corner Radius
End Mills for Deep Machining

FEATURES
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EPDRF

FeatureS

IntroductIon
Our EPDRF Corner Radius Deep End Mills are designed to deep machine flat surfaces in hardened steels while providing 
excellent surface finish. The new flute geometry is designed for excellent chip removal and high rigidity, while the bottom flute 
wiper blade improves the surface roughness of the finished part. Hitachi Tool’s own PVD nano-technology TH Coating leads to 
unprecedented heat resistance and longer tool life. 

1. New Flute Geometry Provides Excellent Chip Removal And High Rigidity

2. Unprecedented High Corner Radius Accuracy

Smooth chip removal

By using a flute shape with both 
good chip removal characteristics 
and rigidity, highly efficient deep 
machining can be performed. Chip 
jamming is prevented and chattering 
is suppressed, contributing to a 
smooth machined surface.

Corner R accuracy guaranteed with tool center as reference point. Enables more accurate finishing when finishing molds.
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EPDRF

3. Bottom Flute Wiper Effect

Cutting data
Tool size: φ2×r 0.5×20 (under neck length)
Work piece: Pre-harden steel (38HRC)
n=12,700min-1  v f=1778mm/min  fz=0.035mm/tooth
ap=0.05mm  ae=0.5mm   Wet

Conventional New Technology

Slight wiper blade

By designing the bottom blade to have a slight wiper blade, 
it’s possible to machine an excellent surface finish of the 
bottom surface even during high-efficiency machining. 
Particularly for tools with long below-the-neck lengths (for 
which chattering is likely to occur), good surface roughness 
can be achieved for bottom finish machining, such as for 
deep rib grooves, etc.

4. Backdraft Shape

By employing the backdraft shape that has provided good results for Epoch Deep series, chattering vibrations 
are suppressed even when machining deep areas, so that a good machined surface can be achieved.

Reliable backdraft shape
Note: Mill diameter: 3mm or less
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EPDRF

Helix Angle 20° d h5

r ±0.005 Dc 0/-0.1

CORNER RADIUS SEMI-FINISHING FINISHING

65
HRC 65 4 FLUTES ATH COATING

Incline angle

Actual
effective
length

ØD1

ØDC ØDS

l
l2

L

r θk Neck R Back taper on peripheral edge 1.5~6°

Tolerance on Corner Radius r
(Central axis)

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRF4010-4-005-TH  1.0 0.05 4 0.8 0.94 50 4 4 7.67 4.75 4.95 5.13 5.28 5.56

EPDRF4010-6-005-TH  1.0 0.05 6 0.8 0.94 50 4 4 6.51 6.84 7.09 7.30 7.49 8.13

EPDRF4010-8-005-TH  1.0 0.05 8 0.8 0.94 50 4 4 5.66 8.92 9.21 9.46 9.73 10.78

EPDRF4010-10-005-TH  1.0 0.05 10 0.8 0.94 50 4 4 5 10.99 11.32 11.59 12.12 13.44

EPDRF4010-12-005-TH  1.0 0.05 12 0.8 0.94 60 4 4 4.48 13.06 13.42 13.84 14.51 16.09

EPDRF4010-16-005-TH  1.0 0.05 16 0.8 0.94 60 4 4 3.71 17.18 17.60 18.40 19.30 21.40

EPDRF4010-20-005-TH  1.0 0.05 20 0.8 0.94 60 4 4 3.17 21.29 21.93 22.96 24.09 26.71

EPDRF4010-4-01-TH  1.0 0.10 4 0.8 0.94 50 4 4 7.7 4.74 4.95 5.12 5.28 5.55

EPDRF4010-6-01-TH  1.0 0.10 6 0.8 0.94 50 4 4 6.54 6.83 7.09 7.30 7.49 8.11

EPDRF4010-8-01-TH  1.0 0.10 8 0.8 0.94 50 4 4 5.68 8.91 9.21 9.45 9.72 10.77

EPDRF4010-10-01-TH  1.0 0.10 10 0.8 0.94 50 4 4 5.02 10.99 11.32 11.59 12.11 13.42

EPDRF4010-12-01-TH  1.0 0.10 12 0.8 0.94 60 4 4 4.5 13.06 13.42 13.83 14.50 16.08

EPDRF4010-16-01-TH  1.0 0.10 16 0.8 0.94 60 4 4 3.72 17.18 17.60 18.39 19.29 21.39

EPDRF4010-20-01-TH  1.0 0.10 20 0.8 0.94 60 4 4 3.17 21.29 21.93 22.95 24.08 26.70

EPDRF4015-4-005-TH  1.5 0.05 4 1.35 1.42 50 4 4 7.12 4.80 4.99 5.16 5.31 5.59

EPDRF4015-8-005-TH  1.5 0.05 8 1.35 1.42 50 4 4 5.1 8.96 9.25 9.48 9.78 10.85

EPDRF4015-12-005-TH  1.5 0.05 12 1.35 1.42 60 4 4 3.97 13.09 13.45 13.89 14.57 16.16

EPDRF4015-15-005-TH  1.5 0.05 15 1.35 1.42 60 4 4 3.41 16.18 16.58 17.31 18.16 20.14

EPDRF4015-20-005-TH  1.5 0.05 20 1.35 1.42 60 4 4 2.76 21.32 21.98 23.01 24.14    −

EPDRF4015-4-01-TH  1.5 0.10 4 1.35 1.42 50 4 4 7.15 4.80 4.99 5.16 5.31 5.58

EPDRF4015-8-01-TH  1.5 0.10 8 1.35 1.42 50 4 4 5.12 8.96 9.24 9.48 9.77 10.83

EPDRF4015-12-01-TH  1.5 0.10 12 1.35 1.42 60 4 4 3.98 13.09 13.45 13.88 14.56 16.14

EPDRF4015-15-01-TH  1.5 0.10 15 1.35 1.42 60 4 4 3.42 16.18 16.58 17.30 18.15 20.12

EPDRF4015-20-01-TH  1.5 0.10 20 1.35 1.42 60 4 4 2.76 21.32 21.98 23.01 24.13    −

EPDRF4020-4-005-TH  2.0 0.05 4 1.7 1.92 50 4 4 6.46 4.80 4.99 5.16 5.31 5.59

EPDRF4020-6-005-TH  2.0 0.05 6 1.7 1.92 50 4 4 5.27 6.88 7.13 7.33 7.52 8.19

EPDRF4020-8-005-TH  2.0 0.05 8 1.7 1.92 50 4 4 4.46 8.96 9.25 9.48 9.78 10.85

EPDRF4020-12-005-TH  2.0 0.05 12 1.7 1.92 60 4 4 3.4 13.09 13.45 13.89 14.57 16.16

EPDRF4020-16-005-TH  2.0 0.05 16 1.7 1.92 60 4 4 2.75 17.21 17.63 18.45 19.36    −

EPDRF4020-20-005-TH  2.0 0.05 20 1.7 1.92 60 4 4 2.31 21.32 21.98 23.01 24.14    −

 = Stocked items in Japan
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EPDRF

Helix Angle 20° d h5

r ±0.005 Dc 0/-0.1

Incline angle

Actual
effective
length

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRF4020-4-01-TH  2.0 0.1 4 1.7 1.92 50 4 4 6.49 4.80 4.99 5.16 5.31 5.58

EPDRF4020-6-01-TH  2.0 0.1 6 1.7 1.92 50 4 4 5.3 6.88 7.12 7.33 7.51 8.18

EPDRF4020-8-01-TH  2.0 0.1 8 1.7 1.92 50 4 4 4.47 8.96 9.24 9.48 9.77 10.83

EPDRF4020-12-01-TH  2.0 0.1 12 1.7 1.92 60 4 4 3.41 13.09 13.45 13.88 14.56 16.14

EPDRF4020-16-01-TH  2.0 0.1 16 1.7 1.92 60 4 4 2.76 17.21 17.62 18.44 19.35    −

EPDRF4020-20-01-TH  2.0 0.1 20 1.7 1.92 60 4 4 2.31 21.32 21.98 23.01 24.13    −

EPDRF4020-4-02-TH  2.0 0.2 4 1.7 1.92 50 4 4 6.57 4.79 4.98 5.15 5.30 5.57

EPDRF4020-6-02-TH  2.0 0.2 6 1.7 1.92 50 4 4 5.35 6.88 7.12 7.32 7.50 8.14

EPDRF4020-8-02-TH  2.0 0.2 8 1.7 1.92 50 4 4 4.51 8.95 9.24 9.47 9.75 10.8

EPDRF4020-12-02-TH  2.0 0.2 12 1.7 1.92 60 4 4 3.43 13.09 13.44 13.87 14.54 16.11

EPDRF4020-16-02-TH  2.0 0.2 16 1.7 1.92 60 4 4 2.77 17.21 17.62 18.43 19.33    −

EPDRF4020-20-02-TH  2.0 0.2 20 1.7 1.92 60 4 4 2.32 21.32 21.97 22.99 24.11    −

EPDRF4020-25-02-TH  2.0 0.2 25 1.7 1.92 70 4 4 1.93 26.44 27.42 28.69    −    −

EPDRF4020-30-02-TH  2.0 0.2 30 1.7 1.92 70 4 4 1.66 31.55 32.87 34.40    −    −

EPDRF4020-4-03-TH  2.0 0.2 4 1.7 1.92 50 4 4 6.64 4.79 4.97 5.14 5.29 5.55

EPDRF4020-8-03-TH  2.0 0.3 8 1.7 1.92 50 4 4 4.55 8.95 9.23 9.47 9.73 10.77

EPDRF4020-12-03-TH  2.0 0.3 12 1.7 1.92 60 4 4 3.45 13.09 13.44 13.85 14.52 16.08

EPDRF4020-16-03-TH  2.0 0.3 16 1.7 1.92 60 4 4 2.79 17.21 17.61 18.42 19.31    −

EPDRF4020-20-03-TH  2.0 0.3 20 1.7 1.92 60 4 4 2.33 21.31 21.96 22.98 24.09    −

EPDRF4020-4-05-TH  2.0 0.5 4 1.7 1.92 50 4 4 6.80 4.78 4.96 5.12 5.26 5.53

EPDRF4020-6-05-TH  2.0 0.5 6 1.7 1.92 50 4 4 5.50 6.86 7.10 7.30 7.48 8.05

EPDRF4020-8-05-TH  2.0 0.5 8 1.7 1.92 50 4 4 4.62 8.94 9.22 9.45 9.70 10.70

EPDRF4020-12-05-TH  2.0 0.5 12 1.7 1.92 60 4 4 3.50 13.08 13.43 13.83 14.48 16.01

EPDRF4020-16-05-TH  2.0 0.5 16 1.7 1.92 60 4 4 2.81 17.2 17.61 18.39 19.27    −

EPDRF4020-20-05-TH  2.0 0.5 20 1.7 1.92 60 4 4 2.35 21.31 21.95 22.95 24.06    −

EPDRF4020-25-05-TH  2.0 0.5 25 1.7 1.92 70 4 4 1.95 26.43 27.39 28.65    −    −

EPDRF4020-30-05-TH  2.0 0.5 30 1.7 1.92 70 4 4 1.67 31.54 32.84 34.36    −    −

EPDRF4025-8-01-TH  2.5 0.1 8 2 2.4 50 4 4 3.68 9.00 9.27 9.51 9.83 10.89

EPDRF4025-16-01-TH  2.5 0.1 16 2 2.4 60 4 4 2.19 17.24 17.67 18.50 19.40    −

EPDRF4025-20-01-TH  2.5 0.1 20 2 2.4 60 4 4 1.82 21.35 22.03 23.06    −    −

CORNER RADIUS SEMI-FINISHING FINISHING

65
HRC 65 4 FLUTES ATH COATING

 = Stocked items in Japan

ØD1

ØDC ØDS

l
l2

L

r θk Neck R Back taper on peripheral edge 1.5~6°

Tolerance on Corner Radius r
(Central axis)
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EPDRF

Helix Angle 20° d h5

r ±0.005 Dc 0/-0.1

Incline angle

Actual
effective
length

CORNER RADIUS SEMI-FINISHING FINISHING

65
HRC 65 4 FLUTES ATH COATING

 = Stocked items in Japan

ØD1

ØDC ØDS

l
l2

L

r θk Neck R Back taper on peripheral edge 1.5~6°

Tolerance on Corner Radius r
(Central axis)
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EPDRF

Helix Angle 20° d h5
r ±0.005 Dc 0/-0.1

Incline angle

Actual
effective
length

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRF4025-8-02-TH  2.5 0.2 8 2 2.4 50 4 4 3.72 8.99 9.27 9.50 9.81 10.86
EPDRF4025-16-02-TH  2.5 0.2 16 2 2.4 60 4 4 2.2 17.24 17.67 18.48 19.38    −
EPDRF4025-20-02-TH  2.5 0.2 20 2 2.4 60 4 4 1.83 21.34 22.02 23.05    −    −
EPDRF4025-12-03-TH  2.5 0.3 12 2 2.4 60 4 4 2.78 13.12 13.47 13.91 14.58    −
EPDRF4025-20-03-TH  2.5 0.3 20 2 2.4 60 4 4 1.84 21.34 22.01 23.03    −    −
EPDRF4025-12-05-TH  2.5 0.5 12 2 2.4 60 4 4 2.82 13.12 13.46 13.88 14.54    −
EPDRF4025-20-05-TH  2.5 0.5 20 2 2.4 60 4 4 1.85 21.34 22.00 23.00    −    −
EPDRF4030-8-01-TH  3.0 0.1 8 2.5 2.86 60 6 4 5.61 9.07 9.34 9.56 9.94 11.02
EPDRF4030-16-01-TH  3.0 0.1 16 2.5 2.86 60 6 4 3.69 17.30 17.78 18.60 19.52 21.64
EPDRF4030-25-01-TH  3.0 0.1 25 2.5 2.86 70 6 4 2.67 26.52 27.58 28.87 30.28    −
EPDRF4030-30-01-TH  3.0 0.1 30 2.5 2.86 80 6 4 2.31 31.62 33.03 34.57 36.27    −
EPDRF4030-8-02-TH  3.0 0.2 8 2.5 2.86 60 6 4 5.65 9.07 9.33 9.55 9.92 10.99
EPDRF4030-12-02-TH  3.0 0.2 12 2.5 2.86 60 6 4 4.48 13.19 13.52 14.03 14.71 16.30
EPDRF4030-16-02-TH  3.0 0.2 16 2.5 2.86 60 6 4 3.71 17.30 17.77 18.59 19.50 21.60
EPDRF4030-20-02-TH  3.0 0.2 20 2.5 2.86 70 6 4 3.16 21.40 22.13 23.15 24.28 26.91
EPDRF4030-25-02-TH  3.0 0.2 25 2.5 2.86 70 6 4 2.67 26.51 27.57 28.86 30.27    −
EPDRF4030-30-02-TH  3.0 0.2 30 2.5 2.86 80 6 4 2.31 31.62 33.02 34.56 36.25    −
EPDRF4030-8-03-TH  3.0 0.3 8 2.5 2.86 60 6 4 5.68 9.07 9.33 9.54 9.90 10.95
EPDRF4030-16-03-TH  3.0 0.3 16 2.5 2.86 60 6 4 3.72 17.30 17.76 18.58 19.48 21.57
EPDRF4030-20-03-TH  3.0 0.3 20 2.5 2.86 70 6 4 3.17 21.40 22.12 23.14 24.26 26.88
EPDRF4030-25-03-TH  3.0 0.3 25 2.5 2.86 70 6 4 2.68 26.51 27.56 28.84 30.25    −
EPDRF4030-30-03-TH  3.0 0.3 30 2.5 2.86 80 6 4 2.32 31.62 33.01 34.54 36.23    −
EPDRF4030-8-05-TH  3.0 0.5 8 2.5 2.86 60 6 4 5.76 9.06 9.31 9.53 9.87 10.89
EPDRF4030-12-05-TH  3.0 0.5 12 2.5 2.86 60 6 4 4.55 13.18 13.51 13.99 14.65 16.20
EPDRF4030-16-05-TH  3.0 0.5 16 2.5 2.86 60 6 4 3.75 17.29 17.74 18.55 19.44 21.51
EPDRF4030-20-05-TH  3.0 0.5 20 2.5 2.86 70 6 4 3.2 21.39 22.1 23.11 24.22 26.82
EPDRF4030-25-05-TH  3.0 0.5 25 2.5 2.86 70 6 4 2.7 26.51 27.55 28.81 30.21    −
EPDRF4030-30-05-TH  3.0 0.5 30 2.5 2.86 80 6 4 2.33 31.61 32.99 34.52 36.19    −
EPDRF4030-35-05-TH  3.0 0.5 35 2.5 2.86 80 6 4 2.06 36.82 38.44 40.22 42.17    −
EPDRF4040-12-01-TH  4.0 0.1 12 4 3.9 60 6 4 3.4 13.13 13.47 13.94 14.62 16.20

CORNER RADIUS SEMI-FINISHING FINISHING

65
HRC 65 4 FLUTES ATH COATING

 = Stocked items in Japan

ØD1

ØDC ØDS

l
l2

L

r θk Neck R Back taper on peripheral edge 1.5~6°

Tolerance on Corner Radius r
(Central axis)
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EPDRF

Helix Angle 20° d h5

r ±0.005 Dc 0/-0.1

Incline angle

Actual
effective
length

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRF4040-20-01-TH  4.0 0.1 20 4 3.9 60 6 4 2.31 21.35 22.03 23.06 24.19    −

EPDRF4040-30-01-TH  4.0 0.1 30 4 3.9 80 6 4 1.65 31.57 32.93 34.46    −    −

EPDRF4040-40-01-TH  4.0 0.1 40 4 3.9 80 6 4 1.28 41.95 43.82    −    −    −

EPDRF4040-12-02-TH  4.0 0.2 12 4 3.9 60 6 4 3.42 13.12 13.47 13.92 14.6 16.17

EPDRF4040-20-02-TH  4.0 0.2 20 4 3.9 60 6 4 2.32 21.34 22.02 23.05 24.17    −

EPDRF4040-30-02-TH  4.0 0.2 30 4 3.9 80 6 4 1.65 31.57 32.92 34.45    −    −

EPDRF4040-40-02-TH  4.0 0.2 40 4 3.9 80 6 4 1.29 41.94 43.81    −    −    −

EPDRF4040-12-03-TH  4.0 0.3 12 4 3.9 60 6 4 3.44 13.12 13.47 13.91 14.58 16.14

EPDRF4040-20-03-TH  4.0 0.3 20 4 3.9 60 6 4 2.33 21.34 22.01 23.03 24.15    −

EPDRF4040-30-03-TH  4.0 0.3 30 4 3.9 80 6 4 1.66 31.57 32.91 34.44    −    −

EPDRF4040-40-03-TH  4.0 0.3 40 4 3.9 80 6 4 1.29 41.94 43.80    −    −    −

EPDRF4040-12-05-TH  4.0 0.5 12 4 3.9 60 6 4 3.49 13.12 13.46 13.88 14.54 16.07

EPDRF4040-20-05-TH  4.0 0.5 20 4 3.9 60 6 4 2.35 21.34 22.00 23 24.11    −

EPDRF4040-30-05-TH  4.0 0.5 30 4 3.9 80 6 4 1.67 31.57 32.89 34.41    −    −

EPDRF4040-40-05-TH  4.0 0.5 40 4 3.9 80 6 4 1.29 41.93 43.79    −    −    −

EPDRF4050-20-01-TH  5.0 0.1 20 5 4.9 70 6 4 1.28 21.35 22.03    −    −    −

EPDRF4050-40-01-TH  5.0 0.1 40 5 4.9 90 6 4 0.68 41.95    −    −    −    −

EPDRF4050-20-02-TH  5.0 0.2 20 5 4.9 70 6 4 1.28 21.34 22.02    −    −    −

EPDRF4050-40-02-TH  5.0 0.2 40 5 4.9 90 6 4 0.68 41.94    −    −    −    −

EPDRF4050-20-03-TH  5.0 0.3 20 5 4.9 70 6 4 1.29 21.34 22.01    −    −    −

EPDRF4050-40-03-TH  5.0 0.3 40 5 4.9 90 6 4 0.68 41.94    −    −    −    −

EPDRF4050-20-05-TH  5.0 0.5 20 5 4.9 70 6 4 1.3 21.34 22.00    −    −    −

EPDRF4050-40-05-TH  5.0 0.5 40 5 4.9 90 6 4 0.69 41.93    −    −    −    −

EPDRF4050-20-10-TH  5.0 1 20 5 4.9 70 6 4 1.33 21.32 21.95    −    −    −

EPDRF4050-40-10-TH  5.0 1 40 5 4.9 90 6 4 0.69 41.91    −    −    −    −

EPDRF4060-30-02-TH  6.0 0.2 30 6 5.9 80 6 4 0    −    −    −    −    −

EPDRF4060-54-02-TH  6.0 0.2 54 6 5.9 100 6 4 0    −    −    −    −    −

EPDRF4060-72-02-TH  6.0 0.2 72 6 5.9 120 6 4 0    −    −    −    −    −

EPDRF4060-30-03-TH  6.0 0.3 30 6 5.9 80 6 4 0    −    −    −    −    −

EPDRF4060-54-03-TH  6.0 0.3 54 6 5.9 100 6 4 0    −    −    −    −    −

CORNER RADIUS SEMI-FINISHING FINISHING

65
HRC 65 4 FLUTES ATH COATING

 = Stocked items in Japan

ØD1

ØDC ØDS

l
l2

L

r θk Neck R Back taper on peripheral edge 1.5~6°

Tolerance on Corner Radius r
(Central axis)
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EPDRF

Helix Angle 20° d h5

r ±0.005 Dc 0/-0.1

Incline angle

Actual
effective
length

CORNER RADIUS SEMI-FINISHING FINISHING

65
HRC 65 4 FLUTES ATH COATING

 = Stocked items in Japan

ØD1

ØDC ØDS

l
l2

L

r θk Neck R Back taper on peripheral edge 1.5~6°

Tolerance on Corner Radius r
(Central axis)
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EPDRF

Helix Angle 20° d h5
r ±0.005 Dc 0/-0.1

Incline angle

Actual
effective
length

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDRF4060-72-03-TH  6.0 0.3 72 6 5.9 120 6 4 0    −    −    −    −    −
EPDRF4060-30-05-TH  6.0 0.5 30 6 5.9 80 6 4 0    −    −    −    −    −
EPDRF4060-54-05-TH  6.0 0.5 54 6 5.9 100 6 4 0    −    −    −    −    −
EPDRF4060-72-05-TH  6.0 0.5 72 6 5.9 120 6 4 0    −    −    −    −    −
EPDRF4060-30-10-TH  6.0 1 30 6 5.9 80 6 4 0    −    −    −    −    −
EPDRF4060-54-10-TH  6.0 1 54 6 5.9 100 6 4 0    −    −    −    −    −
EPDRF4060-72-10-TH  6.0 1 72 6 5.9 120 6 4 0    −    −    −    −    −

CORNER RADIUS SEMI-FINISHING FINISHING

65
HRC 65 4 FLUTES ATH COATING

 = Stocked items in Japan

ØD1

ØDC ØDS

l
l2

L

r θk Neck R Back taper on peripheral edge 1.5~6°

Tolerance on Corner Radius r
(Central axis)
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EPDRF

Work Material Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless 
steels

Tool steels
(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

Mill 
dia. r

Under
neck

length

Standard
depth
of cut

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

1 0.05 4 0.012 38,900 2,440 31,120 1,952 28,008 1,757 26,608 1,669 23,947 1,230 22,749 1,000

1 0.05 6 0.01 31,500 1,780 25,200 1,424 22,680 1,282 21,546 1,218 19,391 990 18,422 810

1 0.05 8 0.008 28,000 1,580 22,400 1,264 20,160 1,138 19,152 1,081 17,237 880 16,375 720

1 0.05 10 0.005 24,500 1,390 19,600 1,112 17,640 1,001 16,758 951 15,082 770 14,328 630

1 0.05 12 0.004 21,800 1,100 17,440 880 15,696 792 14,911 752 13,420 600 12,749 480

1 0.05 16 0.003 21,800 960 17,440 768 15,696 691 14,911 657 13,420 510 12,749 400

1 0.05 20 0.002 16,300 720 13,040 576 11,736 518 11,149 492 10,034 385 9,533 300

1 0.1 4 0.02 38,900 2,440 31,120 1,952 28,008 1,757 26,608 1,669 23,947 1,230 22,749 1,000

1 0.1 6 0.018 31,500 1,780 25,200 1,424 22,680 1,282 21,546 1,218 19,391 990 18,422 810

1 0.1 8 0.014 28,000 1,580 22,400 1,264 20,160 1,138 19,152 1,081 17,237 880 16,375 720

1 0.1 10 0.01 24,500 1,390 19,600 1,112 17,640 1,001 16,758 951 15,082 770 14,328 630

1 0.1 12 0.008 21,800 1,100 17,440 880 15,696 792 14,911 752 13,420 600 12,749 480

1 0.1 16 0.006 21,800 960 17,440 768 15,696 691 14,911 657 13,420 510 12,749 400

1 0.1 20 0.004 16,300 720 13,040 576 11,736 518 11,149 492 10,034 385 9,533 300

1.5 0.05 4 0.02 29,900 2,030 23,920 1,624 21,528 1,462 20,452 1,389 18,406 1,020 17,486 830

1.5 0.05 8 0.014 27,200 1,850 21,760 1,480 19,584 1,332 18,605 1,265 16,744 1,030 15,907 840

1.5 0.05 12 0.007 21,800 1,480 17,440 1,184 15,696 1,066 14,911 1,012 13,420 820 12,749 670

1.5 0.05 15 0.006 16,900 1,020 13,520 816 12,168 734 11,560 698 10,404 560 9,883 450

1.5 0.05 20 0.004 16,900 1,020 13,520 816 12,168 734 11,560 698 10,404 560 9,883 450

1.5 0.1 4 0.027 29,900 2,030 23,920 1,624 21,528 1,462 20,452 1,389 18,406 1,020 17,486 830

1.5 0.1 8 0.02 27,200 1,850 21,760 1,480 19,584 1,332 18,605 1,265 16,744 1,030 15,907 840

1.5 0.1 12 0.017 21,800 1,480 17,440 1,184 15,696 1,066 14,911 1,012 13,420 820 12,749 670

1.5 0.1 15 0.014 16,900 1,020 13,520 816 12,168 734 11,560 698 10,404 560 9,883 450

1.5 0.1 20 0.01 16,900 1,020 13,520 816 12,168 734 11,560 698 10,404 560 9,883 450

2 0.05 4 0.035 24,900 2,940 20,800 2,450 18,700 2,210 17,700 2,080 15,600 1,470 14,600 1,200

2 0.05 6 0.03 24,900 2,940 20,800 2,450 18,700 2,210 17,700 2,080 15,600 1,470 14,600 1,200

2 0.05 8 0.025 22,700 2,670 18,900 2,230 17,000 2,010 16,100 1,890 14,200 1,340 13,200 1,090

2 0.05 12 0.02 18,400 1,950 15,300 1,620 13,800 1,460 13,000 1,380 11,500 1,080 10,700 890

2 0.05 16 0.015 16,300 1,730 13,600 1,440 12,200 1,300 11,600 1,230 10,200 960 9,500 790

2 0.05 20 0.01 14,300 1,520 11,900 1,260 10,700 1,140 10,100 1,070 8,900 840 8,300 690

2 0.1 4 0.042 24,900 2,940 20,800 2,450 18,700 2,210 17,700 2,080 15,600 1,470 14,600 1,200

2 0.1 6 0.042 24,900 2,940 20,800 2,450 18,700 2,210 17,700 2,080 15,600 1,470 14,600 1,200

2 0.1 8 0.036 22,700 2,670 18,900 2,230 17,000 2,010 16,100 1,890 14,200 1,340 13,200 1,090

2 0.1 12 0.036 18,400 1,950 15,300 1,620 13,800 1,460 13,000 1,380 11,500 1,080 10,700 890

2 0.1 16 0.023 16,300 1,730 13,600 1,440 12,200 1,300 11,600 1,230 10,200 960 9,500 790

2 0.1 20 0.018 14,300 1,520 11,900 1,260 10,700 1,140 10,100 1,070 8,900 840 8,300 690

2 0.2 4 0.08 24,900 2,940 20,800 2,450 18,700 2,210 17,700 2,080 15,600 1,470 14,600 1,200

2 0.2 6 0.08 24,900 2,940 20,800 2,450 18,700 2,210 17,700 2,080 15,600 1,470 14,600 1,200

2 0.2 8 0.07 22,700 2,670 18,900 2,230 17,000 2,010 16,100 1,890 14,200 1,340 13,200 1,090

2 0.2 12 0.04 18,400 1,950 15,300 1,620 13,800 1,460 13,000 1,380 11,500 1,080 10,700 890

2 0.2 16 0.04 16,300 1,730 13,600 1,440 12,200 1,300 11,600 1,230 10,200 960 9,500 790

2 0.2 20 0.035 14,300 1,520 11,900 1,260 10,700 1,140 10,100 1,070 8,900 840 8,300 690

2 0.2 25 0.025 14,300 1,520 11,900 1,260 10,700 1,140 10,100 1,070 8,900 840 8,300 690

2 0.2 30 0.017 13,600 1,440 11,300 1,200 10,200 1,080 9,600 1,020 8,500 800 7,900 650

EPDRF
Cutting Conditions
(Metric)
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EPDRF

Work Material Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless 
steels

Tool steels
(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

Mill 
dia. r

Under
neck

length

Standard
depth
of cut

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

2 0.3 4 0.11 24,900 2,940 20,800 2,450 18,700 2,210 17,700 2,080 15,600 1,470 14,600 1,200
2 0.3 8 0.09 22,700 2,850 18,900 2,350 17,000 2,100 16,100 1,950 14,200 1,490 13,200 1,210
2 0.3 12 0.06 18,400 2,170 15,300 1,810 13,800 1,620 13,000 1,530 11,500 1,200 10,700 980
2 0.3 16 0.06 16,300 1,930 13,600 1,610 12,200 1,440 11,600 1,360 10,200 1,070 9,500 870
2 0.3 20 0.037 14,300 1,680 11,900 1,400 10,700 1,260 10,100 1,190 8,900 940 8,300 770
2 0.5 4 0.17 24,900 2,940 20,800 2,450 18,700 2,210 17,700 2,080 15,600 1,470 14,600 1,200
2 0.5 6 0.17 24,900 2,940 20,800 2,450 18,700 2,210 17,700 2,080 15,600 1,470 14,600 1,200
2 0.5 8 0.14 22,700 2,850 18,900 2,350 17,000 2,100 16,100 1,950 14,200 1,490 13,200 1,210
2 0.5 12 0.08 18,400 2,170 15,300 1,810 13,800 1,620 13,000 1,530 11,500 1,200 10,700 980
2 0.5 16 0.08 16,300 1,930 13,600 1,610 12,200 1,440 11,600 1,360 10,200 1,070 9,500 870
2 0.5 20 0.05 14,300 1,680 11,900 1,400 10,700 1,260 10,100 1,190 8,900 940 8,300 770
2 0.5 25 0.05 14,300 1,680 11,900 1,400 10,700 1,260 10,100 1,190 8,900 940 8,300 770
2 0.5 30 0.03 13,600 1,600 11,300 1,330 10,200 1,200 9,600 1,130 8,500 850 7,900 730

2.5 0.1 8 0.047 22,700 2,970 18,900 2,480 17,000 2,230 16,100 2,100 14,200 1,490 13,200 1,210
2.5 0.1 16 0.037 16,300 1,930 13,600 1,610 12,200 1,440 11,600 1,360 10,200 1,070 9,500 870
2.5 0.1 20 0.025 14,300 1,680 11,900 1,400 10,700 1,260 10,100 1,190 8,900 940 8,300 770
2.5 0.2 8 0.08 19,400 2,570 16,200 2,140 14,600 1,920 13,800 1,820 12,200 1,280 11,300 1,100
2.5 0.2 16 0.045 16,900 2,130 14,100 1,770 12,700 1,600 12,000 1,510 10,600 1,110 9,900 960
2.5 0.2 20 0.042 14,100 1,750 11,800 1,410 10,600 1,270 10,000 1,200 8,800 930 8,200 790
2.5 0.3 12 0.09 17,700 2,350 14,800 1,960 13,300 1,760 12,500 1,660 11,100 1,230 10,300 1,010
2.5 0.3 20 0.052 14,100 1,870 11,800 1,560 10,600 1,400 10,000 1,330 8,800 1,040 8,200 850
2.5 0.5 12 0.1 17,700 2,350 14,800 1,960 13,300 1,760 12,500 1,660 11,100 1,230 10,300 1,010
2.5 0.5 20 0.07 14,100 1,870 11,800 1,560 10,600 1,400 10,000 1,330 8,800 1,040 8,200 850

3 0.1 8 0.055 17,300 2,550 14,400 2,120 13,000 1,910 12,200 1,800 10,800 1,270 10,100 1,040
3 0.1 16 0.035 17,300 2,550 14,400 2,120 13,000 1,910 12,200 1,800 10,800 1,270 10,100 1,040
3 0.1 25 0.022 14,000 2,060 11,700 1,720 10,500 1,550 9,900 1,460 8,700 1,150 8,200 940
3 0.1 30 0.014 10,900 2,060 9,100 1,720 8,200 1,550 7,700 1,460 6,800 1,150 6,400 940
3 0.2 8 0.09 17,300 2,550 14,400 2,120 13,000 1,910 12,200 1,800 10,800 1,270 10,100 1,040
3 0.2 12 0.07 17,300 2,550 14,400 2,120 13,000 1,910 12,200 1,800 10,800 1,270 10,100 1,040
3 0.2 16 0.05 17,300 2,550 14,400 2,120 13,000 1,910 12,200 1,800 10,800 1,270 10,100 1,040
3 0.2 20 0.05 14,000 2,060 11,700 1,720 10,500 1,550 9,900 1,460 8,700 1,150 8,200 940
3 0.2 25 0.045 14,000 2,060 11,700 1,720 10,500 1,550 9,900 1,460 8,700 1,150 8,200 940
3 0.2 30 0.04 10,900 2,060 9,100 1,720 8,200 1,550 7,700 1,460 6,800 1,150 6,400 940
3 0.3 8 0.13 17,300 2,830 14,400 2,360 13,000 2,120 12,200 2,010 10,800 1,410 10,100 1,160
3 0.3 16 0.075 17,300 2,830 14,400 2,360 13,000 2,120 12,200 2,010 10,800 1,410 10,100 1,160
3 0.3 20 0.075 14,000 2,290 11,700 1,910 10,500 1,720 9,900 1,620 8,700 1,270 8,200 1,040
3 0.3 25 0.067 14,000 2,290 11,700 1,910 10,500 1,720 9,900 1,620 8,700 1,270 8,200 1,040
3 0.3 30 0.06 10,900 2,290 9,100 1,910 8,200 1,720 7,700 1,620 6,800 1,270 6,400 1,040
3 0.5 8 0.18 17,300 2,830 14,400 2,360 13,000 2,120 12,200 2,010 10,800 1,410 10,100 1,160
3 0.5 12 0.13 17,300 2,830 14,400 2,360 13,000 2,120 12,200 2,010 10,800 1,410 10,100 1,160
3 0.5 16 0.1 17,300 2,830 14,400 2,360 13,000 2,120 12,200 2,010 10,800 1,410 10,100 1,160
3 0.5 20 0.1 14,000 2,290 11,700 1,910 10,500 1,720 9,900 1,620 8,700 1,270 8,200 1,040
3 0.5 25 0.09 14,000 2,290 11,700 1,910 10,500 1,720 9,900 1,620 8,700 1,270 8,200 1,040
3 0.5 30 0.08 10,900 2,290 9,100 1,910 8,200 1,720 7,700 1,620 6,800 1,270 6,400 1,040
3 0.5 35 0.065 10,900 2,290 9,100 1,910 8,200 1,720 7,700 1,620 6,800 1,270 6,400 1,040

EPDRF
Cutting Conditions (Metric)
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EPDRF

Work Material Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless 
steels

Tool steels
(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 80% 65% 60%

Mill 
dia. r

Under
neck

length

Standard
depth
of cut

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

4 0.1 12 0.065 12,400 3,350 10,400 2,790 9,300 2,520 8,800 2,240 7,800 1,750 7,200 1,300
4 0.1 20 0.055 12,400 3,350 10,400 2,790 9,300 2,520 8,800 2,240 7,800 1,750 7,200 1,300
4 0.1 30 0.045 11,200 3,020 9,300 2,520 8,400 2,010 7,900 1,830 7,000 1,470 6,500 1,170
4 0.1 40 0.03 11,200 3,020 9,300 2,520 8,400 2,010 7,900 1,830 7,000 1,470 6,500 1,170
4 0.2 12 0.13 12,400 3,350 10,400 2,790 9,300 2,520 8,800 2,240 7,800 1,750 7,200 1,300
4 0.2 20 0.1 12,400 3,350 10,400 2,790 9,300 2,520 8,800 2,240 7,800 1,750 7,200 1,300
4 0.2 30 0.08 11,200 3,020 9,300 2,520 8,400 2,010 7,900 1,830 7,000 1,470 6,500 1,170
4 0.2 40 0.06 11,200 3,020 9,300 2,520 8,400 2,010 7,900 1,830 7,000 1,470 6,500 1,170
4 0.3 12 0.17 12,400 3,350 10,400 2,790 9,300 2,520 8,800 2,380 7,800 1,860 7,200 1,410
4 0.3 20 0.13 12,400 3,350 10,400 2,790 9,300 2,520 8,800 2,380 7,800 1,860 7,200 1,410
4 0.3 30 0.1 11,200 3,020 9,300 2,520 8,400 2,260 7,900 1,900 7,000 1,570 6,500 1,170
4 0.3 40 0.08 11,200 3,020 9,300 2,520 8,400 2,260 7,900 1,900 7,000 1,570 6,500 1,170
4 0.5 12 0.24 12,400 3,350 10,400 2,790 9,300 2,520 8,800 2,380 7,800 1,860 7,200 1,410
4 0.5 20 0.2 12,400 3,350 10,400 2,790 9,300 2,520 8,800 2,380 7,800 1,860 7,200 1,410
4 0.5 30 0.17 11,200 3,020 9,300 2,520 8,400 2,260 7,900 1,900 7,000 1,570 6,500 1,170
4 0.5 40 0.1 11,200 3,020 9,300 2,520 8,400 2,260 7,900 1,900 7,000 1,570 6,500 1,170
5 0.1 20 0.07 9,700 2,620 8,100 2,190 7,300 1,970 6,900 1,760 6,100 1,370 5,700 1,020
5 0.1 40 0.035 8,700 2,360 7,300 1,970 6,600 1,570 6,200 1,430 5,500 1,150 5,100 920
5 0.2 20 0.15 9,700 2,620 8,100 2,190 7,300 1,970 6,900 1,760 6,100 1,370 5,700 1,020
5 0.2 40 0.08 8,700 2,360 7,300 1,970 6,600 1,570 6,200 1,430 5,500 1,150 5,100 920
5 0.3 20 0.21 9,700 2,620 8,100 2,190 7,300 1,970 6,900 1,860 6,100 1,460 5,700 1,110
5 0.3 40 0.1 8,700 2,360 7,300 1,970 6,600 1,770 6,200 1,490 5,500 1,230 5,100 920
5 0.5 20 0.28 9,700 2,620 8,100 2,190 7,300 1,970 6,900 1,860 6,100 1,460 5,700 1,110
5 0.5 40 0.14 8,700 2,360 7,300 1,970 6,600 1,770 6,200 1,490 5,500 1,230 5,100 920
5 1 20 0.35 9,700 2,620 8,100 2,190 7,300 1,970 6,900 1,860 6,100 1,460 5,700 1,110
5 1 40 0.18 8,700 2,360 7,300 1,970 6,600 1,770 6,200 1,490 5,500 1,230 5,100 920
6 0.2 30 0.15 8,600 2,330 7,200 1,940 6,500 1,750 6,100 1,560 5,400 1,220 5,000 910
6 0.2 54 0.1 7,800 2,100 6,500 1,750 5,800 1,400 5,500 1,270 4,900 1,020 4,500 820
6 0.2 72 0.07 7,800 2,100 6,500 1,750 5,800 1,400 5,500 1,270 4,900 1,020 4,500 820
6 0.3 30 0.25 8,600 2,330 7,200 1,940 6,500 1,750 6,100 1,560 5,400 1,300 5,000 980
6 0.3 54 0.18 7,800 2,100 6,500 1,750 5,800 1,570 5,500 1,270 4,900 1,090 4,500 820
6 0.3 72 0.1 7,800 2,100 6,500 1,750 5,800 1,570 5,500 1,270 4,900 1,090 4,500 820
6 0.5 30 0.35 8,600 2,330 7,200 1,940 6,500 1,750 6,100 1,650 5,400 1,300 5,000 980
6 0.5 54 0.25 7,800 2,100 6,500 1,750 5,800 1,570 5,500 1,320 4,900 1,090 4,500 820
6 0.5 72 0.15 7,800 2,100 6,500 1,750 5,800 1,570 5,500 1,320 4,900 1,090 4,500 820
6 1 30 0.55 8,600 2,330 7,200 1,940 6,500 1,750 6,100 1,650 5,400 1,300 5,000 980
6 1 54 0.4 7,800 2,100 6,500 1,750 5,800 1,570 5,500 1,320 4,900 1,090 4,500 820
6 1 72 0.22 7,800 2,100 6,500 1,750 5,800 1,570 5,500 1,320 4,900 1,090 4,500 820

EPDRF
Cutting Conditions (Metric)



EPDSE

High strength end shape improves cutting stability

Improved compound neck design for reduced chatter and  
increased strength

New flute shape increases resistance to breakage

ATH and PN Coatings for maximum efficiency and tool life

High-Precision Square End Mills  
for Deep Machining

FEATURES



229© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

EPDSE

IntroductIon
The EPDSE Epoch Series Ball End Mills have been designed for cutting deep ribs and slots in molds, as well as machining 
deep corners and precision features that were previously possible only by EDM (electrical discharge machining). 

Featuring an improved compound neck design, these end mills exhibit greater breakage resistance and less vibration 
during high speed machining than competitors’ tools. New cutting geometries as well as the advanced ATH and PN 
Coatings help to maximize machining performance as well as tool life.  

FeatureS

1. Innovative Square Nose Geometry

Flute shape with high flute tip strength and high cutting performance provides improved stability.

2. Improved Compound Neck Shape

Further improves the conventional compound shape of R and taper to both resist breakage and suppress deflection.

Caution: The interference region has changed due to changes in the neck shape. 
Be sure to check for interference before starting machining.

New shape

Smaller neck R range ⇒ Suppresses deflection.

Conventional Deep series

Large neck R range

Deflection suppression effect is high even under the same load. 
Enables machining with even higher accuracy.

Static load test results

0.30 .350 .4 0.45 0.5

65

64

63

62

61

60

59

58

57

56

55

Lo
ad

 (N
)

Deflection amount (mm)

Conventional 
neck shape
Conventional 
neck shape

New neck shape

Testing tool size:
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3. New PVD Coating Technology

Advanced TH (ATH) Coating: With a hardness of 3800Hv and oxidation temperature of 1200°, our new ATH Coating 
enables longer life and higher efficiency when cutting high-hardness materials (55HRC or higher). Compared with our 
previous generation coating, double the tool life and more than double the machining efficiency can be achieved. The ATH 
Coating is ideal for both dry cutting and wet cutting in a variety of materials including cold-worked die steel, HSS, tool steel, 
composite materials, carbide alloys and more.

PN Coating: By optimizing the AI content, the multi-layer PN Coating exhibits both excellent heat-resistance and adhesion 
to the tool substrate. Combining of the AlCr coating layer with Si produces high hardness (3000HV) as well as good wear 
resistance. PN Coating provides extended cutting tool life in both wet and dry machining of materials including pre-
hardened steel, carbon steel, alloy steel, stainless steel, H13, D2 and more.

■ Conventional Coating ■ ATH Coating for hard material
Pat.No.３９３４１３６

High hardness

High heat resistance 

Even finer particle size is nano order
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Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH Dc l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDSE2001-0.3-   0.1 0.3 0.15 0.08 45 4 1 11.58 0.46 0.49 0.51 0.53 0.58
EPDSE2001-0.5-   0.1 0.5 0.15 0.08 45 4 1 11.35 0.67 0.71 0.74 0.76 0.82
EPDSE2001-1-   0.1 1.0 0.15 0.08 45 4 1 10.81 1.20 1.25 1.29 1.33 1.39
EPDSE2002-0.5-   0.2 0.5 0.30 0.17 50 4 1 11.30 0.70 0.73 0.76 0.78 0.83
EPDSE2002-1-   0.2 1.0 0.30 0.17 50 4 1 10.75 1.22 1.27 1.31 1.34 1.42
EPDSE2002-1.5-   0.2 1.5 0.30 0.17 50 4 1 10.25 1.74 1.80 1.85 1.89 2.08
EPDSE2002-2-   0.2 2.0 0.30 0.17 50 4 1 9.80 2.26 2.32 2.38 2.47 2.74
EPDSE2002-3-   0.2 3.0 0.30 0.17 50 4 1 9.00 3.29 3.37 3.50 3.67 4.07
EPDSE2003-1-   0.3 1.0 0.45 0.27 50 4 2 10.72 1.32 1.39 1.45 1.51 1.62
EPDSE2003-1.5-   0.3 1.5 0.45 0.27 50 4 2 10.21 1.85 1.93 2.01 2.08 2.21
EPDSE2003-2-   0.3 2.0 0.45 0.27 50 4 2 9.75 2.37 2.47 2.56 2.64 2.78
EPDSE2003-2.5-   0.3 2.5 0.45 0.27 50 4 2 9.32 2.89 3.01 3.11 3.20 3.41
EPDSE2003-3-   0.3 3.0 0.45 0.27 50 4 2 8.93 3.42 3.54 3.65 3.75 4.07
EPDSE2004-1-   0.4 1.0 0.60 0.37 50 4 2 10.69 1.32 1.39 1.45 1.51 1.62
EPDSE2004-1.5-   0.4 1.5 0.60 0.37 50 4 2 10.17 1.85 1.93 2.01 2.08 2.21
EPDSE2004-2-   0.4 2.0 0.60 0.37 50 4 2 9.70 2.37 2.47 2.56 2.64 2.78
EPDSE2004-2.5-   0.4 2.5 0.60 0.37 50 4 2 9.27 2.89 3.01 3.11 3.20 3.41
EPDSE2004-3-   0.4 3.0 0.60 0.37 50 4 2 8.87 3.42 3.54 3.65 3.75 4.07
EPDSE2004-3.5-   0.4 3.5 0.60 0.37 50 4 2 8.51 3.94 4.08 4.19 4.29 4.73
EPDSE2004-4-   0.4 4.0 0.60 0.37 50 4 2 8.17 4.46 4.61 4.73 4.87 5.40
EPDSE2004-5-   0.4 5.0 0.60 0.37 50 4 2 7.58 5.49 5.66 5.79 6.06 6.72
EPDSE2004-6-   0.4 6.0 0.60 0.37 50 4 2 7.06 6.53 6.71 6.92 7.26 8.05
EPDSE2004-8-   0.4 8.0 0.60 0.37 50 4 2 6.22 8.59 8.80 9.20 9.65 10.71
EPDSE2004-10-   0.4 10.0 0.60 0.37 50 4 2 5.55 10.64 10.97 11.48 12.05 13.36
EPDSE2005-1-   0.5 1.0 0.75 0.47 50 4 2 10.66 1.32 1.39 1.45 1.51 1.62
EPDSE2005-1.5-   0.5 1.5 0.75 0.47 50 4 2 10.13 1.85 1.93 2.01 2.08 2.21
EPDSE2005-2-   0.5 2.0 0.75 0.47 50 4 2 9.64 2.37 2.47 2.56 2.64 2.78
EPDSE2005-2.5-   0.5 2.5 0.75 0.47 50 4 2 9.21 2.89 3.01 3.11 3.20 3.41
EPDSE2005-3-   0.5 3.0 0.75 0.47 50 4 2 8.81 3.42 3.54 3.65 3.75 4.07
EPDSE2005-4-   0.5 4.0 0.75 0.47 50 4 2 8.10 4.46 4.61 4.73 4.87 5.40

*For the last 3 digits of the part nr. enter the coating type (PN, ATH)

 Helix Angle 30° Dc (Ø0.1 – Ø0.5) 0/-0.007

φDs h5 Dc (Ø0.6 – Ø0.9) 0/-0.01

Dc (Ø1– Ø6) 0/-0.015

Incline angle

Actual
effective
length

SQUARE NOSE SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES PN COATING ATH COATING

 = Stocked items in Japan

φ
D

1

φ
D

c

φ
D

s

l
l2

L

θκ

 Tolerance on dia. : Right table

Helix angle:30°
Tolerance on shank : h5



232 © 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

EPDSE

Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH Dc l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDSE2005-5-   0.5 5 0.75 0.47 50 4 2 7.50 5.49 5.66 5.79 6.06 6.72
EPDSE2005-6-   0.5 6 0.75 0.47 50 4 2 6.98 6.53 6.71 6.92 7.26 8.05
EPDSE2005-8-   0.5 8 0.75 0.47 50 4 2 6.13 8.59 8.80 9.20 9.65 10.71
EPDSE2005-10-   0.5 10 0.75 0.47 50 4 2 5.47 10.64 10.97 11.48 12.05 13.36

EPDSE2006-2-   0.6 2 0.90 0.57 50 4 4 9.59 2.54 2.70 2.84 2.96 3.19
EPDSE2006-3-   0.6 3 0.90 0.57 50 4 4 8.74 3.60 3.80 3.96 4.11 4.37
EPDSE2006-4-   0.6 4 0.90 0.57 50 4 4 8.02 4.66 4.89 5.07 5.24 5.53
EPDSE2006-5-   0.6 5 0.90 0.57 50 4 4 7.42 5.71 5.96 6.17 6.35 6.72
EPDSE2006-6-   0.6 6 0.90 0.57 50 4 4 6.90 6.76 7.04 7.26 7.45 8.05
EPDSE2006-7-   0.6 7 0.90 0.57 50 4 4 6.44 7.81 8.10 8.34 8.55 9.38
EPDSE2006-8-   0.6 8 0.90 0.57 50 4 4 6.04 8.85 9.17 9.42 9.65 10.71
EPDSE2006-9-   0.6 9 0.90 0.57 50 4 4 5.69 9.89 10.22 10.49 10.85 12.03
EPDSE2006-10-   0.6 10 0.90 0.57 50 4 4 5.38 10.93 11.28 11.56 12.05 13.36
EPDSE2007-2-   0.7 2 1.05 0.67 50 4 4 9.53 2.54 2.70 2.84 2.96 3.19
EPDSE2007-4-   0.7 4 1.05 0.67 50 4 4 7.94 4.66 4.89 5.07 5.24 5.53
EPDSE2007-6-   0.7 6 1.05 0.67 50 4 4 6.81 6.76 7.04 7.26 7.45 8.05
EPDSE2007-8-   0.7 8 1.05 0.67 50 4 4 5.95 8.85 9.17 9.42 9.65 10.71
EPDSE2007-10-   0.7 10 1.05 0.67 50 4 4 5.29 10.93 11.28 11.56 12.05 13.36
EPDSE2008-4-   0.8 4 1.20 0.77 50 4 4 7.86 4.66 4.89 5.07 5.24 5.53
EPDSE2008-6-   0.8 6 1.20 0.77 50 4 4 6.72 6.76 7.04 7.26 7.45 8.05
EPDSE2008-8-   0.8 8 1.20 0.77 50 4 4 5.86 8.85 9.17 9.42 9.65 10.71
EPDSE2008-10-   0.8 10 1.20 0.77 50 4 4 5.20 10.93 11.28 11.56 12.05 13.36
EPDSE2008-12-   0.8 12 1.20 0.77 55 4 4 4.67 13.00 13.38 13.76 14.44 16.02
EPDSE2009-6-   0.9 6 1.35 0.86 50 4 4 6.61 6.79 7.06 7.28 7.47 8.08
EPDSE2009-8-   0.9 8 1.35 0.86 50 4 4 5.76 8.87 9.18 9.43 9.68 10.74
EPDSE2009-10-   0.9 10 1.35 0.86 50 4 4 5.10 10.95 11.30 11.57 12.07 13.39
EPDSE2009-12-   0.9 12 1.35 0.86 55 4 4 4.58 13.02 13.40 13.79 14.47 16.05
EPDSE2010-2-   1.0 2 1.50 0.96 50 4 4 9.31 2.58 2.73 2.86 2.98 3.21
EPDSE2010-3-   1.0 3 1.50 0.96 50 4 4 8.41 3.64 3.82 3.99 4.13 4.39
EPDSE2010-4-   1.0 4 1.50 0.96 50 4 4 7.67 4.69 4.91 5.09 5.26 5.54

*For the last 3 digits of the part nr. enter the coating type (PN, ATH)

 Helix Angle 30° Dc (Ø0.1 – Ø0.5) 0/-0.007

φDs h5 Dc (Ø0.6 – Ø0.9) 0/-0.01

Dc (Ø1– Ø6) 0/-0.015

Incline angle

Actual
effective
length

SQUARE NOSE SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES PN COATING ATH COATING

 = Stocked items in Japan

φ
D

1

φ
D

c

φ
D

s

l
l2

L

θκ

 Tolerance on dia. : Right table

Helix angle:30°
Tolerance on shank : h5
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Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH Dc l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDSE2010-5-   1.0 5 1.50 0.96 50 4 4 7.04 5.74 5.99 6.19 6.37 6.76
EPDSE2010-6-   1.0 6 1.50 0.96 50 4 4 6.51 6.79 7.06 7.28 7.47 8.08
EPDSE2010-7-   1.0 7 1.50 0.96 50 4 4 6.06 7.83 8.12 8.36 8.56 9.41
EPDSE2010-8-   1.0 8 1.50 0.96 50 4 4 5.66 8.87 9.18 9.43 9.68 10.74

EPDSE2010-9-   1.0 9 1.50 0.96 50 4 4 5.31 9.91 10.24 10.50 10.88 12.07
EPDSE2010-10-   1.0 10 1.50 0.96 50 4 4 5.00 10.95 11.30 11.57 12.07 13.39
EPDSE2010-12-   1.0 12 1.50 0.96 55 4 4 4.48 13.02 13.40 13.79 14.47 16.05
EPDSE2010-14-   1.0 14 1.50 0.96 55 4 4 4.06 15.09 15.49 16.07 16.86 18.70
EPDSE2010-16-   1.0 16 1.50 0.96 55 4 4 3.71 17.15 17.58 18.35 19.25 21.36
EPDSE2010-20-   1.0 20 1.50 0.96 60 4 4 3.17 21.26 21.89 22.91 24.04 26.66
EPDSE2010-25-   1.0 25 1.50 0.96 65 4 4 2.68 26.39 27.33 28.61 30.02 -
EPDSE2012-6-   1.2 6 1.80 1.15 50 4 4 6.29 6.81 7.08 7.29 7.48 8.11
EPDSE2012-8-   1.2 8 1.80 1.15 50 4 4 5.44 8.90 9.20 9.45 9.71 10.77
EPDSE2012-10-   1.2 10 1.80 1.15 50 4 4 4.80 10.97 11.31 11.58 12.10 13.42
EPDSE2012-12-   1.2 12 1.80 1.15 55 4 4 4.29 13.04 13.41 13.82 14.49 16.08
EPDSE2012-16-   1.2 16 1.80 1.15 55 4 4 3.53 17.16 17.59 18.38 19.28 21.39
EPDSE2014-6-   1.4 6 2.10 1.34 50 4 4 6.06 6.84 7.09 7.31 7.50 8.15
EPDSE2014-12-   1.4 12 2.10 1.34 55 4 4 4.08 13.06 13.43 13.84 14.52 16.11
EPDSE2015-4-   1.5 4 2.25 1.44 50 4 4 7.11 4.75 4.95 5.13 5.29 5.57
EPDSE2015-6-   1.5 6 2.25 1.44 50 4 4 5.94 6.84 7.09 7.31 7.50 8.15
EPDSE2015-8-   1.5 8 2.25 1.44 50 4 4 5.10 8.92 9.22 9.46 9.74 10.80
EPDSE2015-10-   1.5 10 2.25 1.44 50 4 4 4.47 10.99 11.33 11.59 12.13 13.45
EPDSE2015-12-   1.5 12 2.25 1.44 55 4 4 3.97 13.06 13.43 13.84 14.52 16.11
EPDSE2015-14-   1.5 14 2.25 1.44 55 4 4 3.58 15.12 15.52 16.12 16.92 18.76
EPDSE2015-16-   1.5 16 2.25 1.44 55 4 4 3.25 17.18 17.60 18.40 19.31 21.42
EPDSE2015-18-   1.5 18 2.25 1.44 60 4 4 2.98 19.24 19.76 20.69 21.70 -
EPDSE2015-20-   1.5 20 2.25 1.44 60 4 4 2.76 21.29 21.94 22.97 24.10 -
EPDSE2015-25-   1.5 25 2.25 1.44 65 4 4 2.31 26.42 27.39 28.67 30.08 -
EPDSE2015-30-   1.5 30 2.25 1.44 70 4 4 1.99 31.53 32.83 34.37 - -
EPDSE2015-35-   1.5 35 2.25 1.44 75 4 4 1.75 36.64 38.28 40.07 - -

*For the last 3 digits of the part nr. enter the coating type (PN, ATH)

 Helix Angle 30° Dc (Ø0.1 – Ø0.5) 0/-0.007

φDs h5 Dc (Ø0.6 – Ø0.9) 0/-0.01

Dc (Ø1– Ø6) 0/-0.015

Incline angle

Actual
effective
length

SQUARE NOSE SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES PN COATING ATH COATING

 = Stocked items in Japan
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 Tolerance on dia. : Right table

Helix angle:30°
Tolerance on shank : h5
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Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH Dc l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDSE2015-40-   1.5 40 2.25 1.44 80 4 4 1.56 41.85 43.73 45.78 - -
EPDSE2016-6-   1.6 6 2.40 1.54 50 4 4 5.82 6.84 7.09 7.31 7.50 8.15
EPDSE2016-8-   1.6 8 2.40 1.54 50 4 4 4.98 8.92 9.22 9.46 9.74 10.80
EPDSE2018-6-   1.8 6 2.70 1.73 50 4 4 5.55 6.86 7.11 7.32 7.51 8.18

EPDSE2018-8-   1.8 8 2.70 1.73 50 4 4 4.72 8.94 9.23 9.47 9.76 10.83
EPDSE2020-4-   2.0 4 3.00 1.92 50 4 4 6.42 4.80 5.00 5.17 5.32 5.59
EPDSE2020-6-   2.0 6 3.00 1.92 50 4 4 5.25 6.88 7.13 7.34 7.52 8.21
EPDSE2020-8-   2.0 8 3.00 1.92 50 4 4 4.44 8.96 9.25 9.49 9.79 10.86
EPDSE2020-10-   2.0 10 3.00 1.92 50 4 4 3.85 11.03 11.35 11.62 12.19 13.52
EPDSE2020-12-   2.0 12 3.00 1.92 55 4 4 3.39 13.10 13.45 13.90 14.58 16.17
EPDSE2020-14-   2.0 14 3.00 1.92 55 4 4 3.03 15.16 15.54 16.18 16.97 18.83
EPDSE2020-16-   2.0 16 3.00 1.92 55 4 4 2.75 17.21 17.63 18.46 19.37 -
EPDSE2020-18-   2.0 18 3.00 1.92 60 4 4 2.51 19.27 19.81 20.74 21.76 -
EPDSE2020-20-   2.0 20 3.00 1.92 60 4 4 2.31 21.32 21.99 23.02 24.15 -
EPDSE2020-25-   2.0 25 3.00 1.92 65 4 4 1.92 26.44 27.44 28.72 - -
EPDSE2020-30-   2.0 30 3.00 1.92 70 4 4 1.65 31.55 32.88 34.42 - -
EPDSE2020-35-   2.0 35 3.00 1.92 75 4 4 1.44 36.69 38.33 - - -
EPDSE2020-40-   2.0 40 3.00 1.92 80 4 4 1.28 41.90 43.78 - - -
EPDSE2020-50-   2.0 50 3.00 1.92 90 4 4 1.05 52.33 54.67 - - -
EPDSE2025-8-   2.5 8 3.75 2.40 50 4 4 3.65 9.00 9.28 9.51 9.85 10.93
EPDSE2025-12-   2.5 12 3.75 2.40 55 4 4 2.73 13.13 13.48 13.95 14.64 -
EPDSE2025-16-   2.5 16 3.75 2.40 55 4 4 2.18 17.25 17.68 18.51 19.42 -
EPDSE2025-20-   2.5 20 3.75 2.40 60 4 4 1.81 21.35 22.04 23.07 - -
EPDSE2025-30-   2.5 30 3.75 2.40 70 4 4 1.28 31.58 32.94 - - -
EPDSE2025-40-   2.5 40 3.75 2.40 80 4 4 0.99 41.95 - - - -
EPDSE2025-50-   2.5 50 3.75 2.40 90 4 4 0.80 52.38 - - - -
EPDSE2030-8-   3.0 8 4.50 2.88 55 6 4 5.59 9.04 9.31 9.54 9.91 10.99
EPDSE2030-12-   3.0 12 4.50 2.88 60 6 4 4.44 13.16 13.50 14.00 14.69 16.30
EPDSE2030-16-   3.0 16 4.50 2.88 60 6 4 3.68 17.28 17.73 18.57 19.48 21.61
EPDSE2030-20-   3.0 20 4.50 2.88 65 6 4 3.15 21.38 22.09 23.13 24.26 26.91

*For the last 3 digits of the part nr. enter the coating type (PN, ATH)

 Helix Angle 30° Dc (Ø0.1 – Ø0.5) 0/-0.007

φDs h5 Dc (Ø0.6 – Ø0.9) 0/-0.01

Dc (Ø1– Ø6) 0/-0.015

Incline angle

Actual
effective
length

SQUARE NOSE SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES PN COATING ATH COATING

 = Stocked items in Japan
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 Tolerance on dia. : Right table

Helix angle:30°
Tolerance on shank : h5
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Stock Size (mm) Actual Effective Length in Incline Angles

Part No.* PN ATH Dc l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

EPDSE2030-25-   3.0 25 4.5 2.88 70 6 4 2.66 26.49 27.54 28.83 30.25 -
EPDSE2030-30-   3.0 30 4.5 2.88 75 6 4 2.31 31.60 32.99 34.53 36.23 -
EPDSE2030-40-   3.0 40 4.5 2.88 90 6 4 1.82 42.00 43.88 45.94 - -
EPDSE2030-50-   3.0 50 4.5 2.88 100 6 4 1.50 52.43 54.78 - - -

EPDSE2040-12-   4.0 12 6.0 3.85 60 6 4 3.36 13.21 13.54 14.08 14.78 16.39
EPDSE2040-16-   4.0 16 6.0 3.85 60 6 4 2.72 17.32 17.81 18.65 19.56 -
EPDSE2040-20-   4.0 20 6.0 3.85 70 6 4 2.29 21.42 22.17 23.21 24.35 -
EPDSE2040-25-   4.0 25 6.0 3.85 70 6 4 1.91 26.53 27.62 28.91 - -
EPDSE2040-30-   4.0 30 6.0 3.85 80 6 4 1.64 31.65 33.06 34.61 - -
EPDSE2040-35-   4.0 35 6.0 3.85 80 6 4 1.44 36.86 38.51 - - -
EPDSE2040-40-   4.0 40 6.0 3.85 90 6 4 1.28 42.08 43.96 - - -
EPDSE2040-50-   4.0 50 6.0 3.85 100 6 4 1.05 52.50 54.85 - - -
EPDSE2050-20-   5.0 20 7.5 4.85 70 6 4 1.27 21.42 22.17 - - -
EPDSE2050-25-   5.0 25 7.5 4.85 70 6 4 1.04 26.53 27.62 - - -
EPDSE2050-30-   5.0 30 7.5 4.85 80 6 4 0.88 31.65 - - - -
EPDSE2050-40-   5.0 40 7.5 4.85 90 6 4 0.68 42.08 - - - -

EPDSE2050-50-   5.0 50 7.5 4.85 100 6 4 0.55 52.50 - - - -

EPDSE2060-20-   6.0 20 9.0 5.85 70 6 - 0.00 - - - - -
EPDSE2060-30-   6.0 30 9.0 5.85 80 6 - 0.00 - - - - -
EPDSE2060-40-   6.0 40 9.0 5.85 90 6 - 0.00 - - - - -
EPDSE2060-50-   6.0 50 9.0 5.85 100 6 - 0.00 - - - - -

*For the last 3 digits of the part nr. enter the coating type (PN, ATH)

 Helix Angle 30° Dc (Ø0.1 – Ø0.5) 0/-0.007

φDs h5 Dc (Ø0.6 – Ø0.9) 0/-0.01

Dc (Ø1– Ø6) 0/-0.015

Incline angle

Actual
effective
length

SQUARE NOSE SEMI-FINISHING FINISHING

65
HRC 65 2 FLUTES PN COATING ATH COATING

 = Stocked items in Japan
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 Tolerance on dia. : Right table

Helix angle:30°
Tolerance on shank : h5
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PN Coating

ATH Coating

Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless steels
Tool steels

(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 70% 50% 45%

Mill 
dia.

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

0.1 0.3 0.006 50,000 500 50,000 500 50,000 475 48,600 348 42,750 255 40,050 208
0.1 0.5 0.004 50,000 500 50,000 500 50,000 475 48,600 348 42,750 255 40,050 208
0.1 1.0 0.003 50,000 455 50,000 455 48,600 430 43,700 315 38,500 232 36,050 187
0.2 0.5 0.020 50,000 708 45,000 638 40,500 574 38,250 403 33,750 301 31,500 242
0.2 1.0 0.014 50,000 708 45,000 638 40,500 574 38,250 403 33,750 301 31,500 242
0.2 1.5 0.008 48,600 630 40,500 525 36,450 472 34,425 362 30,375 271 28,350 218
0.2 2.0 0.005 43,200 504 36,000 420 32,400 378 30,600 286 27,000 214 25,200 172
0.2 3.0 0.003 43,200 454 36,000 378 32,400 340 30,600 257 27,000 193 25,200 155
0.3 1.0 0.021 48,000 680 40,000 567 36,000 510 34,000 358 30,000 267 28,000 216
0.3 1.5 0.021 48,000 680 40,000 567 36,000 510 34,000 358 30,000 267 28,000 216
0.3 2.0 0.012 43,200 560 36,000 467 32,400 420 30,600 322 27,000 241 25,200 194
0.3 2.5 0.010 43,200 560 36,000 467 32,400 420 30,600 322 27,000 241 25,200 194
0.3 3.0 0.008 43,200 560 36,000 467 32,400 420 30,600 322 27,000 241 25,200 194
0.4 1.0 0.040 38,400 847 32,000 706 28,800 635 27,200 446 24,000 333 22,400 268
0.4 1.5 0.028 38,400 847 32,000 706 28,800 635 27,200 446 24,000 333 22,400 268
0.4 2.0 0.028 38,400 847 32,000 706 28,800 635 27,200 446 24,000 333 22,400 268
0.4 2.5 0.022 34,560 697 28,800 581 25,920 523 24,480 401 21,600 299 20,160 241
0.4 3.0 0.016 34,560 697 28,800 581 25,920 523 24,480 401 21,600 299 20,160 241
0.4 3.5 0.012 34,560 697 28,800 581 25,920 523 24,480 401 21,600 299 20,160 241
0.4 4.0 0.010 34,560 697 28,800 581 25,920 523 24,480 401 21,600 299 20,160 241
0.4 5.0 0.010 30,720 542 25,600 452 23,040 406 21,760 260 19,200 230 17,920 181
0.4 6.0 0.006 30,720 542 25,600 452 23,040 406 21,760 260 19,200 230 17,920 181
0.4 8.0 0.003 26,880 413 22,400 344 20,160 310 19,040 200 16,800 172 15,680 131
0.4 10.0 0.002 23,040 304 19,200 253 17,280 228 16,320 147 14,400 127 13,440 96
0.5 1.0 0.050 38,400 847 32,000 706 28,800 635 27,200 535 24,000 333 22,400 268
0.5 1.5 0.050 38,400 847 32,000 706 28,800 635 27,200 535 24,000 333 22,400 268
0.5 2.0 0.035 38,400 847 32,000 706 28,800 635 27,200 535 24,000 333 22,400 268
0.5 2.5 0.030 34,560 697 28,800 581 25,920 523 24,480 441 21,600 299 20,160 241
0.5 3.0 0.020 34,560 697 28,800 581 25,920 523 24,480 441 21,600 299 20,160 241
0.5 4.0 0.020 34,560 697 28,800 581 25,920 523 24,480 401 21,600 299 20,160 241
0.5 5.0 0.013 34,560 697 28,800 581 25,920 523 24,480 401 21,600 299 20,160 241
0.5 6.0 0.013 30,720 542 25,600 452 23,040 406 21,760 260 19,200 230 17,920 181
0.5 8.0 0.008 30,720 464 25,600 387 23,040 348 21,760 247 19,200 194 17,920 147
0.5 10.0 0.004 26,880 360 22,400 300 20,160 270 19,040 174 16,800 150 15,680 114
0.6 2.0 0.042 38,400 1,210 32,000 1,008 28,800 907 27,200 636 24,000 475 22,400 383
0.6 3.0 0.035 34,560 995 28,800 829 25,920 746 24,480 573 21,600 428 20,160 345
0.6 4.0 0.024 34,560 995 28,800 829 25,920 746 24,480 573 21,600 428 20,160 345
0.6 5.0 0.020 34,560 995 28,800 829 25,920 746 24,480 573 21,600 428 20,160 345
0.6 6.0 0.015 34,560 995 28,800 829 25,920 746 24,480 573 21,600 428 20,160 345
0.6 7.0 0.015 30,720 859 25,600 716 23,040 644 21,760 494 19,200 369 17,920 298
0.6 8.0 0.015 30,720 774 25,600 645 23,040 581 21,760 372 19,200 328 17,920 258
0.6 9.0 0.012 30,720 774 25,600 645 23,040 581 21,760 372 19,200 328 17,920 258
0.6 10.0 0.009 30,720 774 25,600 645 23,040 581 21,760 372 19,200 328 17,920 258

EPDSE
Cutting Conditions 
High Efficiency (Metric)
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EPDSE

PN Coating

ATH Coating

Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless steels
Tool steels

(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 70% 50% 45%

Mill 
dia.

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

0.7 2 0.070 38,400 1,210 32,000 1,008 28,800 907 27,200 636 24,000 475 22,400 384
0.7 4 0.049 34,560 995 28,800 829 25,920 746 24,480 573 21,600 428 20,160 345
0.7 6 0.018 34,560 995 28,800 829 25,920 746 24,480 573 21,600 428 20,160 345
0.7 8 0.018 30,720 774 25,600 645 23,040 581 21,760 372 19,200 328 17,920 258
0.7 10 0.018 30,720 774 25,600 645 23,040 581 21,760 372 19,200 328 17,920 258
0.8 4 0.056 38,400 1,210 32,000 1,008 28,800 907 27,200 780 24,000 688 22,400 422
0.8 6 0.032 34,560 995 28,800 829 25,920 746 24,480 678 24,000 665 20,160 379
0.8 8 0.020 34,560 995 28,800 829 25,920 746 24,480 573 21,600 428 20,160 345
0.8 10 0.020 30,720 774 25,600 645 23,040 581 21,760 372 19,200 328 17,920 258
0.8 12 0.012 30,720 774 25,600 645 23,040 581 21,760 372 19,200 328 17,920 258
0.9 6 0.036 34,560 1094 28,800 994 25,920 895 24,480 687 21,600 556 20,160 414
0.9 8 0.023 34,560 1094 28,800 911 25,920 820 24,480 630 21,600 513 20,160 379
0.9 10 0.023 30,720 774 25,600 645 23,040 581 21,760 372 19,200 328 17,920 258
0.9 12 0.023 30,720 774 25,600 645 23,040 581 21,760 372 19,200 328 17,920 258
1.0 2 0.100 34,560 1,628 28,800 1,356 25,920 1,220 24,480 1150 22,930 1008 20,160 846
1.0 3 0.085 34,560 1,628 28,800 1,356 25,920 1,220 24,480 1150 22,930 1008 20,160 846
1.0 4 0.070 34,560 1,628 28,800 1,356 25,920 1,220 24,480 1077 22,930 963 20,160 766
1.0 5 0.055 34,560 1,628 28,800 1,356 25,920 1,220 24,480 1028 22,930 871 20,160 685
1.0 6 0.040 31,104 1,344 25,920 1,120 23,328 1,008 22,032 903 20,700 745 18,144 465
1.0 7 0.040 31,104 1,344 25,920 1,120 23,328 1,008 22,032 837 20,700 703 18,144 465
1.0 8 0.040 31,104 1,344 25,920 1,120 23,328 1,008 22,032 837 20,700 622 18,144 465
1.0 9 0.033 31,104 1,344 25,920 1,120 23,328 1,008 22,032 773 19,440 577 18,144 465
1.0 10 0.025 31,104 1,344 25,920 1,120 23,328 1,008 22,032 773 19,440 577 18,144 465
1.0 12 0.025 27,648 1,045 23,040 871 20,736 784 19,584 502 17,280 443 16,128 348
1.0 14 0.025 27,648 1,045 23,040 871 20,736 784 19,584 502 17,280 443 16,128 348
1.0 16 0.015 27,648 896 23,040 746 20,736 672 19,584 476 17,280 373 16,128 283
1.0 20 0.010 24,828 732 20,690 610 22,345 549 17,587 348 15,518 305 14,483 226
1.0 25 0.005 21,000 569 17,500 474 18,900 427 14,875 270 13,125 237 12,250 175
1.2 6 0.084 30,720 1,452 25,600 1,210 23,040 1,089 21,760 870 19,200 570 17,920 460
1.2 8 0.048 27,648 1,194 23,040 995 20,736 896 19,584 783 17,280 513 16,128 414
1.2 10 0.030 27,648 1,194 23,040 995 20,736 896 19,584 744 17,280 513 16,128 414
1.2 12 0.030 27,648 1,194 23,040 995 20,736 896 19,584 687 17,280 513 16,128 414
1.2 16 0.020 24,576 1,061 20,480 884 18,432 796 17,408 611 15,360 456 14,336 368
1.4 6 0.100 26,880 1,270 22,400 1,058 20,160 953 19,040 668 16,800 499 15,680 403
1.4 12 0.035 24,192 1,045 20,160 871 18,144 784 17,136 601 15,120 449 14,112 362
1.5 4 0.110 26,880 1,397 22,400 1,163 20,160 1048 19,040 801 16,800 648 15,680 482
1.5 6 0.110 26,880 1,397 22,400 1,163 20,160 1048 19,040 801 16,800 623 15,680 482
1.5 8 0.080 24,192 1,149 20,160 958 18,144 940 17,136 721 15,120 538 14,112 416
1.5 10 0.060 24,192 1,149 20,160 871 18,144 862 17,136 721 15,120 538 14,112 416
1.5 12 0.060 24,192 1,045 20,160 871 18,144 784 17,136 721 15,120 449 14,112 362
1.5 14 0.038 24,192 1,045 20,160 871 18,144 784 17,136 721 15,120 449 14,112 362
1.5 16 0.038 21,504 813 17,920 677 16,128 610 15,232 391 13,440 345 12,544 271

EPDSE
Cutting Conditions 
High Efficiency (Metric)
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EPDSE

PN Coating

ATH Coating

Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless steels
Tool steels

(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 70% 50% 45%

Mill 
dia.

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

1.5 18 0.038 21,504 813 17,920 677 16,128 610 15,232 391 13,440 345 12,544 271
1.5 20 0.038 21,504 813 17,920 677 16,128 610 15,232 391 13,440 345 12,544 271
1.5 25 0.023 16,128 523 13,440 435 12,096 392 11,424 278 10,080 218 9,408 165
1.5 30 0.015 13,440 355 11,200 296 12,096 266 9,520 178 8,400 139 7,840 112
1.5 35 0.010 13,440 355 11,200 296 12,096 266 9,520 178 8,400 139 7,840 112
1.5 40 0.005 10,752 190 8,960 158 8,064 142 7,616 95 6,720 74 6,272 60
1.6 6 0.110 24,960 1,310 20,800 1,201 18,720 1130 17,680 759 15,600 566 14,560 456
1.6 8 0.110 24,960 1,310 20,800 1,201 18,720 983 17,680 690 15,600 566 14,560 456
1.8 6 0.130 24,960 1,310 20,800 1,201 18,720 1179 17,680 759 15,600 618 14,560 498
1.8 8 0.130 24,960 1,310 20,800 1,201 18,720 1081 17,680 690 15,600 618 14,560 498
2.0 4 0.200 20,160 1,397 16,800 1,174 15,120 1048 14,280 734 12,600 548 11,760 443
2.0 6 0.200 20,160 1,397 16,800 1,174 15,120 1048 14,280 734 12,600 548 11,760 443
2.0 8 0.140 20,160 1,397 16,800 1,174 15,120 1048 14,280 734 12,600 548 11,760 443
2.0 10 0.140 20,160 1,397 16,800 1,174 15,120 1048 14,280 734 12,600 548 11,760 443
2.0 12 0.100 18,144 1,149 15,120 958 13,608 862 12,852 661 11,340 493 10,584 398
2.0 14 0.080 18,144 1,149 15,120 958 13,608 862 12,852 661 11,340 493 10,584 362
2.0 16 0.080 18,144 1,045 15,120 914 13,608 862 12,852 601 11,340 449 10,584 362
2.0 18 0.050 18,144 1,045 15,120 914 13,608 862 12,852 601 11,340 449 10,584 362
2.0 20 0.050 18,144 1,045 15,120 871 13,608 784 12,852 601 11,340 449 10,584 362
2.0 25 0.050 16,128 813 13,440 677 12,096 610 11,424 391 10,080 345 9,408 271
2.0 30 0.030 16,128 813 13,440 677 12,096 610 11,424 391 10,080 345 9,408 271
2.0 35 0.020 14,112 583 11,760 486 10,584 437 9,996 282 8,820 228 8,232 185
2.0 40 0.010 14,112 583 11,760 486 10,584 437 9,996 282 8,820 228 8,232 185
2.0 50 0.005 12,096 355 10,080 296 9,072 266 8,568 172 7,560 139 7,056 112
2.5 8 0.180 17,280 1,497 14,400 1,247 12,960 1,123 12,240 787 10,800 642 10,080 474
2.5 12 0.180 17,280 1,260 14,400 1,247 12,960 1,123 12,240 716 10,800 588 10,080 431
2.5 16 0.100 15,552 1,120 12,960 1073 11,664 966 11,016 644 9,720 529 9,072 388
2.5 20 0.100 15,552 1,120 12,960 933 11,664 840 11,016 644 9,720 529 9,072 388
2.5 30 0.060 13,824 870 11,520 725 10,368 653 9,792 435 8,640 341 8,064 276
2.5 40 0.030 12,096 625 10,080 521 9,072 469 8,568 313 7,560 245 7,056 198
2.5 50 0.010 12,096 625 10,080 521 9,072 469 8,568 313 7,560 245 7,056 198
3.0 8 0.300 15,360 1,331 12,800 1,108 11,520 997 10,880 699 10,600 570 8,960 422
3.0 12 0.210 15,360 1,331 12,800 1,108 11,520 997 10,880 699 10,600 570 8,960 422
3.0 16 0.150 13,824 1144 11,520 994 10,368 820 9,792 630 9,450 513 8,064 379
3.0 20 0.120 13,824 995 11,520 911 10,368 820 9,792 630 9,450 513 8,064 379
3.0 25 0.080 13,824 995 11,520 911 10,368 820 9,792 630 9,450 513 8,064 379
3.0 30 0.080 13,824 995 11,520 829 10,368 746 9,792 630 9,450 513 8,064 347
3.0 40 0.050 12,288 884 10,240 737 9,216 663 8,704 509 7,680 380 7,168 307
3.0 50 0.020 10,752 556 8,960 463 8,064 417 7,616 278 6,720 218 6,272 176

EPDSE
Cutting Conditions 
High Efficiency (Metric)
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EPDSE

PN Coating

ATH Coating

Copper (Cu)

Carbon steels
Alloy steel

(180 - 250HB)

Stainless steels
Tool steels

(25 - 35HRC) 

Pre-harden
steels

(35 - 45HRC)

Hardened 
steel

(45 - 55HRC)

Hardened
steel

(55 - 65HRC)

Ratio to standard depth of cut 120% 100% 90% 70% 50% 45%

Mill 
dia.

Under
neck

length ap

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

4 12 0.40 11,500 2,300 9,400 1,880 8,460 1,524 7,990 1,358 7,050 902 6,580 728
4 16 0.28 11,500 2,300 9,400 1,880 8,460 1,524 7,990 1,358 7,050 902 6,580 728
4 20 0.28 10,350 2,070 8,460 1,692 7,614 1,371 7,191 1,222 6,345 812 5,922 655
4 25 0.16 10,350 1,863 8,460 1,524 7,614 1,233 7,191 1,100 6,345 812 5,922 655
4 30 0.16 10,350 1,863 8,460 1,524 7,614 1,233 7,191 1,100 6,345 812 5,922 655
4 35 0.10 9,137 1,645 7,614 1,371 6,853 1,110 6,472 990 5,711 731 5,330 589
4 40 0.10 9,137 1,645 7,614 1,371 6,853 1,110 6,472 990 5,711 731 5,330 589
4 50 0.06 7,896 1,128 6,580 940 5,922 846 5,593 658 4,935 442 4,606 357
5 20 0.30 9,014 1,802 7,512 1,652 6,761 1,487 6,385 1,051 5,634 706 5,258 571
5 25 0.30 8,112 1,621 6,760 1,351 6,084 1,216 5,746 946 5,070 635 4,732 513
5 30 0.20 8,112 1,461 6,760 1,217 6,084 1,094 5,746 851 5,070 573 4,732 462
5 40 0.15 7,301 1,315 6,084 1,096 5,476 986 5,171 767 4,563 515 4,259 416
5 50 0.10 7,301 1,315 6,084 1,096 5,476 986 5,171 767 4,563 515 4,259 416
6 20 0.50 7,418 1,629 6,182 1,481 5,564 1,333 5,255 1036 4,637 766 4,327 562
6 30 0.40 6,744 1,480 5,620 1,346 5,058 1,212 4,777 942 4,215 696 3,934 511
6 40 0.30 6,744 1,332 5,620 1,109 5,058 998 4,777 847 4,215 625 3,934 459
6 50 0.20 6,000 1,090 5,000 986 4,500 887 4,250 690 3,750 515 3,500 379

EPDSE
Cutting Conditions 
High Efficiency (Metric)



CBN-EPSB-F/S

Two flute types are available: Fine and Strong

Long tool life even when direct cutting high hardness  
materials of 60HRC or higher

Cutting edge shape resists chipping, enabling stable finishing  
for extended periods

Ideal for machining small workpieces of high hardness materials

Ball Nose CBN End Mills for Ultra 
High Hardness Materials

FEATURES
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CBN-EPSB-F/S

IntroductIon
Recently, the trend in moldmaking has been toward harder and harder materials, and cutting these materials is increasingly 
difficult. In order to respond to the demands for ultra-high precision, tool wear resistance is more critical, and recently 
alternative to carbide such as CBN are becoming more widely used. 

Unlike the conventional geometry commonly seen on most CBN tools which focuses on rigidity, the geometry of this 
newly developed Epoch CBN End Mill series achieves both rigidity and cutting edge sharpness. This enables high-
precisionfinishing machining over a long period of time in high-hardness materials. 

FeatureS

1. Machining Range of CBN Series
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CBN-EPSB-F/S

2. Two Flute Types: Fine and Strong

3. Double Face Shape of Cutting Edge

              Double Face Shape                                                  General CBN Tool

Fine Type Strong Type
Priority on high-accuracy  

machining geometry Applications Priority on deep machining

Geometry with priority on cutting 
performance enables higher  

machining accuracy.
Features

Enables stable machining even in 
environments where vibrations  

are likely.

L/D ≤ 5 Basic Recommendation L/D > 5
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Stock Size (mm)
Actual Effective Length

in Incline Angles

Part No. F S Dc R l2 l D1 L Ds Neck R Ѳk 0.5° 1° 1.5° 2° 3°

CBN-EPSB2002-0.5-   0.2 0.10 0.50 0.12 0.18 50 4 1 11.45 0.67 0.70 0.72 0.75 0.80

CBN-EPSB2002-1-   0.2 0.10 1.00 0.12 0.18 50 4 1 10.88 1.19 1.24 1.28 1.32 1.38

CBN-EPSB2003-0.75-   0.3 0.15 0.75 0.18 0.27 50 4 1 11.17 0.95 0.99 1.02 1.05 1.10

CBN-EPSB2003-1.5-   0.3 0.15 1.50 0.18 0.27 50 4 1 10.36 1.73 1.79 1.83 1.88 2.03

CBN-EPSB2004-1-   0.4 0.20 1.00 0.24 0.37 50 4 1 10.91 1.21 1.25 1.29 1.32 1.38

CBN-EPSB2004-2-   0.4 0.20 2.00 0.24 0.37 50 4 1 9.88 2.25 2.31 2.37 2.43 2.68

CBN-EPSB2005-1.5-   0.5 0.25 1.50 0.30 0.47 50 4 1 10.39 1.73 1.78 1.83 1.87 2.00

CBN-EPSB2005-3-   0.5 0.25 3.00 0.30 0.47 50 4 1 9.00 3.28 3.36 3.46 3.62 3.99

CBN-EPSB2006-1.5-   0.6 0.30 1.50 0.36 0.57 50 4 1 10.40 1.73 1.78 1.82 1.86 1.98

CBN-EPSB2006-3-   0.6 0.30 3.00 0.36 0.57 50 4 1 8.98 3.28 3.36 3.46 3.61 3.97

CBN-EPSB2008-2.5-   0.8 0.40 2.50 0.48 0.77 50 4 1 9.37 2.76 2.83 2.89 2.99 3.28

CBN-EPSB2008-5-   0.8 0.40 5.00 0.48 0.77 50 4 1 7.48 5.33 5.48 5.72 5.99 6.60

CBN-EPSB2010-2.5-   1.0 0.50 2.50 0.60 0.96 50 4 1 9.31 2.77 2.84 2.89 3.00 3.28

CBN-EPSB2010-5-   1.0 0.50 5.00 0.60 0.96 50 4 1 7.34 5.34 5.50 5.74 5.99 6.60

CBN-EPSB2010-10-   1.0 0.50 10.00 0.60 0.96 50 4 1 5.15 10.50 10.95 11.44 11.98 13.23

CBN-EPSB2015-5-   1.5 0.75 5.00 0.90 1.44 50 4 1 6.94 5.36 5.53 5.75 6.00 6.58

CBN-EPSB2015-10-   1.5 0.75 10.00 0.90 1.44 50 4 1 4.68 10.54 10.98 11.46 11.98 13.22

CBN-EPSB2020-5-   2.0 1.00 5.00 1.20 1.92 50 4 1 6.42 5.38 5.56 5.77 6.01 6.56

CBN-EPSB2020-10-   2.0 1.00 10.00 1.20 1.92 50 4 1 4.12 10.58 11.01 11.48 11.99 13.20

CBN-EPSB2020-20-   2.0 1.00 20.00 1.20 1.92 55 4 1 2.40 21.00 21.90 22.88 23.96 -

BALL NOSE SEMI-FINISHING FINISHING

72
HRC 72 2 FLUTES

ØD1

ØDC

ØDS

l
l2

L

R θk Neck R

Incline angle

Actual
effective
length

Actual measured mill diameter value is shown on case

 = Stocked items in Japan

*For the last digit of the part no. enter the type (F, S)
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Work Material

Hardened Steels
(-55HRC)

HPM1, SKD61, SKT4

Hardened Steels
(55-65HRC)

SKD11,SKH51

Hardened Steels
(65-68HRC)

SKH,Welded HSS

Hardened Steels
(68-72HRC)

HAP, Powdered HSS

Ratio to standard depth of cut 100% 85% 70% 60%

Dc R l2

Depth of cut
n

(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)ap ae

0.2 0.10 0.50 0.006 0.018 50,000 1,800 48,000 1,510 45,000 1,220 43,000 970
0.2 0.10 1.00 0.005 0.015 46,000 1,660 44,000 1,390 42,000 1,130 39,000 880
0.3 0.15 0.75 0.01 0.030 50,000 1,800 47,000 1,480 45,000 1,220 42,000 950
0.3 0.15 1.50 0.008 0.024 45,000 1,620 42,000 1,320 40,000 1,080 38,000 860
0.4 0.20 1.00 0.015 0.045 46,000 2,210 44,000 1,850 42,000 1,510 39,000 1,170
0.4 0.20 2.00 0.012 0.036 41,000 1,970 39,000 1,640 37,000 1,330 35,000 1,050
0.5 0.25 1.50 0.025 0.075 46,000 2,480 44,000 2,080 41,000 1,660 39,000 1,320
0.5 0.25 3.00 0.02 0.060 41,000 2,210 39,000 1,840 37,000 1,500 35,000 1,180
0.6 0.30 1.50 0.03 0.090 42,000 2,520 40,000 2,100 38,000 1,710 36,000 1,350
0.6 0.30 3.00 0.025 0.075 38,000 2,280 36,000 1,890 34,000 1,530 32,000 1,200
0.8 0.40 2.50 0.04 0.120 42,000 2,770 40,000 2,310 38,000 1,880 36,000 1,490
0.8 0.40 5.00 0.032 0.096 38,000 2,510 36,000 2,080 34,000 1,680 32,000 1,320
1.0 0.50 2.50 0.05 0.150 38,200 2,750 36,300 2,290 34,000 1,840 32,000 1,440
1.0 0.50 5.00 0.04 0.120 34,400 2,480 32,700 2,060 31,000 1,670 29,000 1,310
1.0 0.50 10.00 0.01 0.030 26,700 1,550 25,400 1,290 24,000 1,040 23,000 830
1.5 0.75 5.00 0.07 0.210 32,000 2,560 30,400 2,130 29,000 1,740 27,000 1,350
1.5 0.75 10.00 0.02 0.060 22,500 1,440 21,400 1,200 20,000 960 19,000 760
2.0 1.00 5.00 0.08 0.240 28,000 2,910 26,600 2,420 25,000 1,950 24,000 1,560
2.0 1.00 10.00 0.065 0.195 25,100 2,610 23,900 2,170 23,000 1,790 21,000 1,370
2.0 1.00 20.00 0.017 0.051 19,600 1,650 18,600 1,370 18,000 1,130 17,000 890

CBN-EPSB-F/S
Cutting Condition
(Metric)

Work Material

Hardened Steels
(-55HRC)

HPM1, SKD61, SKT4

Hardened Steels
(55-65HRC)

SKD11,SKH51

Hardened Steels
(65-68HRC)

SKH, Welded HSS

Hardened Steels
(68-72HRC)

HAP, Powdered HSS

Ratio to standard depth of cut 100% 90% 80% 70%

Dc R l2

Depth of cut
n

(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)ap ae

0.2 0.10 0.50 0.005 0.015 58,000 1,450 55,000 1,310 52,000 1,110 49,000 920
0.2 0.10 1.00 0.005 0.015 53,000 1,330 50,000 1,190 47,000 1,000 45,000 840
0.3 0.15 0.75 0.005 0.015 58,000 1,450 55,000 1,310 53,000 1,130 50,000 940
0.3 0.15 1.50 0.005 0.015 53,000 1,330 50,000 1,190 48,000 1,020 45,000 840
0.4 0.20 1.00 0.005 0.015 54,000 1,350 51,000 1,210 49,000 1,040 46,000 860
0.4 0.20 2.00 0.005 0.015 49,000 1,230 46,000 1,090 44,000 940 41,000 770
0.5 0.25 1.50 0.008 0.024 54,000 2,160 51,000 1,940 49,000 1,670 46,000 1,380
0.5 0.25 3.00 0.008 0.024 48,000 1,920 46,000 1,750 44,000 1,500 41,000 1,230
0.6 0.30 1.50 0.008 0.024 48,000 1,920 46,000 1,750 43,000 1,460 41,000 1,230
0.6 0.30 3.00 0.008 0.024 44,000 1,760 41,000 1,560 39,000 1,330 37,000 1,110
0.8 0.40 2.50 0.008 0.024 48,000 2,880 45,000 2,570 43,000 2,190 41,000 1,850
0.8 0.40 5.00 0.008 0.024 43,000 2,580 41,000 2,340 39,000 1,990 37,000 1,670
1.0 0.50 2.50 0.01 0.030 44,000 2,640 42,000 2,390 40,000 2,040 38,000 1,710
1.0 0.50 5.00 0.01 0.030 40,000 2,400 38,000 2,170 36,000 1,840 34,000 1,530
1.0 0.50 10.00 0.01 0.030 31,000 1,490 29,000 1,320 28,000 1,140 26,000 940
1.5 0.75 5.00 0.01 0.030 38,000 3,040 36,000 2,740 34,000 2,310 32,000 1,920
1.5 0.75 10.00 0.01 0.030 27,000 1,730 25,000 1,520 24,000 1,310 23,000 1,100
2.0 1.00 5.00 0.01 0.030 34,000 3,400 33,000 3,140 31,000 2,640 29,000 2,180
2.0 1.00 10.00 0.01 0.030 31,000 3,100 29,000 2,760 28,000 2,380 26,000 1,950
2.0 1.00 20.00 0.01 0.030 24,000 1,920 23,000 1,750 21,000 1,430 20,000 1,200

Semi-Finishing to Finishing

Ultra Finishing



CBN-EPSR

Radial rake is positive for excellent sharpness

Axial rake is negative for high rigidity

Cutting edge shape resists chipping, enabling stable finishing for 
extended periods

Ideal for machining small workpieces of high hardness materials

Corner Radius CBN End Mills for 
Ultra High Hardness Materials

FEATURES
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CBN-EPSR

IntroductIon
Recently, the trend in moldmaking has been toward harder and harder materials, and cutting these materials is increasingly 
difficult. In order to respond to the demands for ultra-high precision, tool wear resistance is more critical, and recently 
alternative to carbide such as CBN are becoming more widely used. 

Unlike the conventional geometry commonly seen on most CBN tools which focuses on rigidity, the geometry of this newly 
developed Epoch CBN End Mill series achieves both rigidity and cutting edge sharpness. This enables high-precision 
finishing machining over a long period of time in high-hardness materials.

FeatureS

1. Designed for High Performance

2. Cutting edge provides sharpness and rigidity
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CBN-EPSR

CR ±0.005 φDc 0/-0.01

φDs h4

ØD1

ØDC

ØDS

l
l2

L

r θk Neck R

CORNER RADIUS SEMI-FINISHING FINISHING

72
HRC 72 2 FLUTES

Incline angle

Actual
effective
length

 = Stocked items in Japan
Actual measured mill diameter value is shown on case

© 2013 Hitachi Tool Engineering USA | ph 800 333 1514 | www.hitachitoolusa.com 191

CBN-EPSR

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

CBN-EPSR2002-0.5-005  0.2 0.05 0.50 0.07 0.18 50 4 1 11.39 0.67 0.70 0.73 0.76 0.81
CBN-EPSR2002-1-005  0.2 0.05 1.00 0.07 0.18 50 4 1 10.83 1.19 1.24 1.28 1.32 1.39
CBN-EPSR2003-0.5-005  0.3 0.05 0.50 0.11 0.27 50 4 1 11.35 0.70 0.73 0.75 0.78 0.82
CBN-EPSR2003-0.75-005  0.3 0.05 0.75 0.11 0.27 50 4 1 11.05 0.96 0.99 1.03 1.06 1.12
CBN-EPSR2003-1.5-005  0.3 0.05 1.50 0.11 0.27 50 4 1 10.26 1.74 1.79 1.84 1.89 2.06
CBN-EPSR2003-2-005  0.3 0.05 2.00 0.11 0.27 50 4 1 9.79 2.25 2.32 2.38 2.46 2.73
CBN-EPSR2004-0.5-005  0.4 0.05 0.50 0.14 0.37 50 4 1 11.33 0.70 0.73 0.75 0.78 0.82
CBN-EPSR2004-1-005  0.4 0.05 1.00 0.14 0.37 50 4 1 10.75 1.22 1.26 1.30 1.34 1.40
CBN-EPSR2004-2-005  0.4 0.05 2.00 0.14 0.37 50 4 1 9.74 2.25 2.32 2.38 2.46 2.73
CBN-EPSR2005-0.5-005  0.5 0.05 0.50 0.18 0.47 50 4 1 11.31 0.70 0.73 0.75 0.78 0.82
CBN-EPSR2005-1.5-005  0.5 0.05 1.50 0.18 0.47 50 4 1 10.18 1.74 1.79 1.84 1.89 2.06
CBN-EPSR2005-3-005  0.5 0.05 3.00 0.18 0.47 50 4 1 8.84 3.29 3.37 3.49 3.66 4.05
CBN-EPSR2005-0.5-01  0.5 0.10 0.50 0.18 0.47 50 4 1 11.37 0.70 0.72 0.75 0.77 0.82
CBN-EPSR2005-1.5-01  0.5 0.10 1.50 0.18 0.47 50 4 1 10.23 1.74 1.79 1.84 1.88 2.05
CBN-EPSR2005-3-01  0.5 0.10 3.00 0.18 0.47 50 4 1 8.88 3.28 3.37 3.48 3.65 4.04
CBN-EPSR2006-1.5-01  0.6 0.10 1.50 0.21 0.57 50 4 1 10.18 1.74 1.79 1.84 1.88 2.05
CBN-EPSR2006-3-01  0.6 0.10 3.00 0.21 0.57 50 4 1 8.82 3.28 3.37 3.48 3.65 4.04
CBN-EPSR2008-2.5-01  0.8 0.10 2.50 0.28 0.77 50 4 1 9.10 2.77 2.84 2.91 3.05 3.37
CBN-EPSR2008-5-01  0.8 0.10 5.00 0.28 0.77 50 4 1 7.30 5.34 5.51 5.76 6.04 6.69
CBN-EPSR2010-1-005  1.0 0.05 1.00 0.35 0.96 50 4 1 10.50 1.24 1.28 1.32 1.35 1.43
CBN-EPSR2010-2.5-005  1.0 0.05 2.50 0.35 0.96 50 4 1 8.88 2.79 2.86 2.95 3.09 3.42
CBN-EPSR2010-5-005  1.0 0.05 5.00 0.35 0.96 50 4 1 7.07 5.35 5.54 5.80 6.08 6.74
CBN-EPSR2010-1-01  1.0 0.10 1.00 0.35 0.96 50 4 1 10.56 1.24 1.28 1.31 1.35 1.42
CBN-EPSR2010-2.5-01  1.0 0.10 2.50 0.35 0.96 50 4 1 8.93 2.79 2.86 2.94 3.08 3.41
CBN-EPSR2010-5-01  1.0 0.10 5.00 0.35 0.96 50 4 1 7.10 5.35 5.54 5.79 6.07 6.72
CBN-EPSR2010-2.5-02  1.0 0.20 2.50 0.35 0.96 50 4 1 9.02 2.78 2.85 2.93 3.06 3.37
CBN-EPSR2010-5-02  1.0 0.20 5.00 0.35 0.96 50 4 1 7.16 5.35 5.53 5.78 6.05 6.69
CBN-EPSR2010-10-02  1.0 0.20 10.00 0.35 0.96 50 4 1 5.06 10.51 10.97 11.48 12.03 13.33
CBN-EPSR2015-2-005  1.5 0.05 2.00 0.53 1.44 50 4 1 8.92 2.31 2.36 2.43 2.55 2.82
CBN-EPSR2015-5-005  1.5 0.05 5.00 0.53 1.44 50 4 1 6.50 5.38 5.59 5.85 6.14 6.80

CR ±0.005 φDc 0/-0.01
φDs h4

ØD1

ØDC

ØDS

l
l2

L

r θk Neck R

CORNER RADIUS SEMI-FINISHING FINISHING

72
HRC 72 2 FLUTES

Incline angle

Actual
effective
length

 = Stocked items in Japan
Actual measured mill diameter value is shown on case
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CBN-EPSR
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CBN-EPSR

Part No. Stock

Size (mm) Actual Effective Length in Incline Angles

Dc r l2 l D1 L Ds

Neck 
R Ѳk 0.5° 1° 1.5° 2° 3°

CBN-EPSR2015-2-01  1.5 0.10 2.00 0.53 1.44 50 4 1 8.97 2.31 2.36 2.42 2.54 2.80
CBN-EPSR2015-5-01  1.5 0.10 5.00 0.53 1.44 50 4 1 6.53 5.38 5.59 5.84 6.13 6.79
CBN-EPSR2015-5-02  1.5 0.20 5.00 0.53 1.44 50 4 1 6.59 5.38 5.58 5.83 6.11 6.75
CBN-EPSR2015-10-02  1.5 0.20 10.00 0.53 1.44 50 4 1 4.52 10.56 11.03 11.53 12.09 13.39
CBN-EPSR2020-3-005  2.0 0.05 3.00 0.70 1.92 50 4 1 7.27 3.36 3.46 3.62 3.80 4.21
CBN-EPSR2020-5-005  2.0 0.05 5.00 0.70 1.92 50 4 1 5.81 5.40 5.64 5.91 6.19 6.87
CBN-EPSR2020-10-005  2.0 0.05 10.00 0.70 1.92 50 4 1 3.86 10.62 11.09 11.61 12.18 13.50
CBN-EPSR2020-3-01  2.0 0.10 3.00 0.70 1.92 50 4 1 7.32 3.36 3.46 3.62 3.79 4.19
CBN-EPSR2020-5-01  2.0 0.10 5.00 0.70 1.92 50 4 1 5.84 5.40 5.64 5.90 6.18 6.85
CBN-EPSR2020-10-01  2.0 0.10 10.00 0.70 1.92 50 4 1 3.87 10.62 11.09 11.60 12.17 13.49
CBN-EPSR2020-5-02  2.0 0.20 5.00 0.70 1.92 50 4 1 5.90 5.40 5.63 5.88 6.16 6.82
CBN-EPSR2020-10-02  2.0 0.20 10.00 0.70 1.92 50 4 1 3.90 10.61 11.08 11.59 12.15 13.45
CBN-EPSR2020-20-02  2.0 0.20 20.00 0.70 1.92 55 4 1 2.32 21.04 21.97 22.99 24.11 -
CBN-EPSR2030-6-005  3.0 0.05 6.00 1.05 2.86 50 4 1 3.32 6.59 6.89 7.21 7.56 8.38
CBN-EPSR2030-6-01  3.0 0.10 6.00 1.05 2.86 50 4 1 3.34 6.59 6.88 7.20 7.55 8.36
CBN-EPSR2030-6-05  3.0 0.50 6.00 1.05 2.86 50 4 1 3.50 6.57 6.85 7.14 7.47 8.24

CR ±0.005 φDc 0/-0.01
φDs h4

ØD1

ØDC

ØDS

l
l2

L

r θk Neck R
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HRC 72 2 FLUTES
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Actual
effective
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 = Stocked items in Japan

Actual measured mill diameter value is shown on case
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CBN-EPSR

Work Material

Hardened Steels
(~55HRC)

HPM1, SKD61, SKT4

Hardened Steels
(55~65HRC)

SKD11,SKH51

Hardened Steels
(65~68HRC)

SKH, Welded HSS

Hardened Steels
(68~72HRC)

HAP, Powdered HSS

Ratio to standard depth of cut 100% 90% 80% 70%

Dc r l2

Depth of cut
n

(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)

n
(RPM)

vf
(mm/
min)ap ae

0.2 0.05 0.50 0.004 0.05 50,000 400 48,000 350 45,000 290 43,000 240
0.2 0.05 1.00 0.003 0.05 45,000 340 43,000 290 41,000 250 38,000 200
0.2 0.05 0.50 0.006 0.10 50,000 600 48,000 520 45,000 430 43,000 360
0.3 0.05 0.75 0.006 0.10 50,000 600 48,000 520 45,000 430 43,000 360
0.3 0.05 1.50 0.005 0.10 45,000 510 43,000 440 41,000 370 38,000 300
0.3 0.05 2.00 0.003 0.10 40,000 430 38,000 370 36,000 310 34,000 260
0.4 0.05 0.50 0.008 0.15 46,000 740 44,000 630 41,000 520 39,000 440
0.4 0.05 1.00 0.008 0.15 46,000 740 44,000 630 41,000 520 39,000 440
0.4 0.05 2.00 0.006 0.15 41,000 620 39,000 530 37,000 450 35,000 370
0.5 0.05 0.50 0.010 0.20 46,000 920 44,000 790 41,000 660 39,000 550
0.5 0.05 1.50 0.010 0.20 46,000 920 44,000 790 41,000 660 39,000 550
0.5 0.05 3.00 0.005 0.20 37,000 670 35,000 570 33,000 480 31,000 390
0.5 0.10 0.50 0.010 0.15 46,000 920 44,000 790 41,000 660 39,000 550
0.5 0.10 1.50 0.010 0.15 46,000 920 44,000 790 41,000 660 39,000 550
0.5 0.10 3.00 0.005 0.15 37,000 670 35,000 570 33,000 480 31,000 390
0.6 0.10 1.50 0.012 0.20 42,000 1,010 40,000 860 38,000 730 36,000 600
0.6 0.10 3.00 0.009 0.20 38,000 870 36,000 740 34,000 620 32,000 510
0.8 0.10 2.50 0.012 0.30 42,000 1,280 40,000 1,090 38,000 920 36,000 770
0.8 0.10 5.00 0.008 0.30 38,000 1,090 36,000 930 34,000 780 32,000 650
1.0 0.05 1.00 0.020 0.45 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
1.0 0.05 2.50 0.020 0.45 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
1.0 0.05 5.00 0.015 0.45 34,000 1,290 32,000 1,090 31,000 940 29,000 770
1.0 0.10 1.00 0.020 0.40 38,000 1,520 36,000 1,300 34,000 1,090 32,000 900
1.0 0.10 2.50 0.020 0.40 38,000 1,520 36,000 1,300 34,000 1090 32,000 900
1.0 0.10 5.00 0.015 0.40 34,000 1,290 32,000 1,090 31,000 940 29,000 770
1.0 0.20 2.50 0.020 0.30 38,000 1,520 36,000 1,300 34,000 1090 32,000 900
1.0 0.20 5.00 0.015 0.30 34,000 1,290 32,000 1,090 31,000 940 29,000 770
1.0 0.20 10.00 0.005 0.30 27,000 920 26,000 800 24,000 650 23,000 550
1.5 0.05 2.00 0.020 0.70 32,000 1,920 30,000 1,620 29,000 1,390 27,000 1130
1.5 0.05 5.00 0.020 0.70 29,000 1,650 28,000 1,440 26,000 1,190 25,000 1,000
1.5 0.10 2.00 0.020 0.65 32,000 1,920 30,000 1,620 29,000 1,390 27,000 1,130
1.5 0.10 5.00 0.020 0.65 29,000 1,650 28,000 1,440 26,000 1,190 25,000 1,000
1.5 0.20 5.00 0.020 0.55 29,000 1,650 28,000 1,440 26,000 1,190 25,000 1,000
1.5 0.20 10.00 0.015 0.55 26,000 1,400 25,000 1,220 23,000 990 22,000 830
2.0 0.05 3.00 0.020 0.95 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340
2.0 0.05 5.00 0.020 0.95 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1340
2.0 0.05 10.00 0.020 0.95 25,000 1,900 24,000 1,640 23,000 1,400 21,000 1,120
2.0 0.10 3.00 0.020 0.90 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1340
2.0 0.10 5.00 0.020 0.90 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340
2.0 0.10 10.00 0.020 0.90 25,000 1,900 24,000 1,640 23,000 1,400 21,000 1,120
2.0 0.20 5.00 0.020 0.80 28,000 2,240 27,000 1,940 25,000 1,600 24,000 1,340
2.0 0.20 10.00 0.020 0.80 25,000 1,900 24,000 1,640 23,000 1,400 21,000 1,120
2.0 0.20 20.00 0.010 0.80 20,000 1,360 19,000 1,160 18,000 980 17,000 810
3.0 0.05 6.00 0.020 1.45 24,000 2,450 23,000 2,110 22,000 1,800 20,000 1,430
3.0 0.10 6.00 0.020 1.40 24,000 2,450 23,000 2,110 22,000 1,800 20,000 1430
3.0 0.50 6.00 0.020 1.00 24,000 2,450 23,000 2,110 22,000 1,800 20,000 1,430

CBN-EPSR
Cutting Conditions
(Metric)



EPBTS/EPBT
High-Precision Ball End Mills for 
Maximum Efficiency and Tool Life

FEATURES

Newly designed flute geometry increases rigidity and improves  
chip evaluation

EPBTS and EPBT Ball End Mills feature radius tolerance of
± 0.005mm (EPBT under ø6mm)

EPBTS features new ATH Coating for maximum performance in cutting  
high-hardness materials

EPBT features TH Coating has excellent hardness and heat
resistance properties



251© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

EPBTS/EPBT

2. Advanced Tool Geometry for Ridigity and Performance

3. Application Recommendations

FeatureS

1. Advanced TH (ATH) Coating

With a hardness of 3800Hv and oxidation temperature of 1200°, our new ATH Coating enables longer life and higher efficiency 
when cutting high-hardness materials (55HRC or higher). Compared with our previous generation coating, double the tool life 
and more than double the machining efficiency can be achieved. The ATH Coating is ideal for both dry cutting and wet cutting 
in a variety of materials including cold-worked die steel, HSS, tool steel, composite materials, carbide alloys and more.
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EPBTS/EPBT

Helix Angle 30° d h5

R ±0.005 D 0/-0.010

EPBTS - METRIC

Part No. Stock Flutes

Size (mm)

ØD R l l1 ln1 ln2 L Ød Type

EPBTS2030-TH  2 3 1.5 4.5 5.5 14.0 8.5 70 6 A
EPBTS2040-TH  2 4 2.0 6.0 7.0 12.7 5.7 70 6 A
EPBTS2060-TH  2 6 3.0 9.0 90 6 B
EPBTS2080-TH  2 8 4.0 12.0 100 8 B

EPBTS2100-TH  2 10 5.0 15.0 100 10 B
EPBTS2120-TH  2 12 6.0 18.0 110 12 B

EPBT - METRIC

Part No. Stock Flutes

Size (mm)

ØD R l l1 ln1 ln2 L Ød Type

EPBT2010  2 1.0 0.50 1.5 2.5 11.0 8.5 50 4 A
EPBT2015  2 1.5 0.75 2.5 3.5 10.6 7.1 50 4 A
EPBT2020  2 2.0 1.00 3.0 4.0 15.3 11.3 50 6 A
EPBT2030  2 3.0 1.50 4.5 5.5 14.0 8.5 70 6 A
EPBT2040  2 4.0 2.00 6.0 7.0 12.7 5.7 70 6 A

EPBT2060  2 6.0 3.00 9.0 90 6 B
EPBT2080  2 8.0 4.00 12.0 100 8 B
EPBT2100  2 10.0 5.00 15.0 100 10 B
EPBT2120  2 12.0 6.00 18.0 110 12 B

BALL NOSE SEMI-FINISHING FINISHING

70
HRC 70 2 FLUTESROUGHING TH COATING

A

B l

ØD

L

Ød

R
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EPBTS/EPBT

Roughing

Work Material
(Hardness)

Cutting 
Range

Depth
of cut Cutting Cond.

R x Tool Dia. (mm)

R1.5×3 R2×4 R3×6 R4×8 R5×10 R6×12

Pre-hardened steel
(35-45HRC)

High
Speed

ap=0.12Dc
ae=0.36Dc

N (RPM) 37,700 28,300 19,200 14,700 11,800 9,800
Vf (mm/min) 3,620 3,620 3,690 3,760 3,780 3,650

General ap=0.12Dc
ae=0.36Dc

N (RPM) 17,300 13,000 8,800 6,800 5,400 4,500
Vf (mm/min) 1,560 1,560 1,580 1,630 1,620 1,570

Hardened steel
(45-55HRC)

High
Speed

ap=0.1Dc
ae=0.3Dc

N (RPM) 27,500 20,600 14,000 10,700 8,600 7,200
Vf (mm/min) 2,810 2,800 2,860 2,910 2,920 2,850

General ap=0.1Dc
ae=0.3Dc

N (RPM) 14,300 10,700 7,300 5,600 4,500 3,700
Vf (mm/min) 1,030 1,030 1,050 1,080 1,080 1,030

Hardened steel
(55-65HRC)

High
Speed

ap=0.06Dc
ae=0.18Dc

N (RPM) 22,400 16,800 11,400 8,800 7,000 5,800
Vf (mm/min) 2,280 2,280 2,330 2,390 2,380 2,300

General ap=0.08Dc
ae=0.24Dc

N (RPM) 12,200 9,200 6,200 4,800 3,800 3,200
Vf (mm/min) 730 740 740 770 760 740

Hardened steel
(65-72HRC)

High
Speed

ap=0.05Dc
ae=0.15Dc

N (RPM) 13,200 9,900 6,800 5,200 4,100 3,400
Vf (mm/min) 1,110 1,110 1,140 1,160 1,150 1,110

General ap=0.07Dc
ae=0.21Dc

N (RPM) 7,100 5,300 3,600 2,800 2,200 1,900
Vf (mm/min) 340 340 350 360 350 350

Finishing

Work Material
(Hardness)

Cutting 
Range

Depth
of cut Cutting Cond.

R x Tool Dia. (mm)

R1.5×3 R2×4 R3×6 R4×8 R5×10 R6×12

Pre-hardened steel
(35-45HRC)

High
Speed

t=0.05-0.1
pf=0.02Dc

N (RPM) 27,500 24,200 17,600 13,200 11,000 8,800
Vf (mm/min) 3,890 4,150 3,910 3,200 2,890 2,400

General t=0.05-0.1
pf=0.02Dc

N (RPM) 17,000 13,000 8,500 6,400 5,100 4,200
Vf (mm/min) 2,620 2,430 2,060 1,690 1,460 1,240

Hardened steel
(45-55HRC)

High
Speed

t=0.05-0.1
pf=0.02Dc

N (RPM) 26,400 22,000 14,300 11,000 8,800 7,260
Vf (mm/min) 3,200 3,550 3,030 2,550 2,220 1,910

General t=0.05-0.1
pf=0.02Dc

N (RPM) 15,400 11,000 7,590 5,720 4,510 3,850
Vf (mm/min) 1,850 1,760 1,600 1,320 1,130 1,000

Hardened steel
(55-65HRC)

High
Speed

t=0.05-0.1
pf=0.02Dc

N (RPM) 23,100 17,600 12,100 8,800 7,040 5,830
Vf (mm/min) 2,800 2,660 2,440 1,680 1,640 1,490

General t=0.05-0.1
pf=0.02Dc

N (RPM) 14,300 10,560 5,280 4,180 3,520 2,640
Vf (mm/min) 1,720 1,580 1,410 1,170 1,000 880

Hardened steel
(65-72HRC)

High
Speed

t=0.05-0.1
pf=0.02Dc

N (RPM) 17,600 13,200 8,800 6,600 5,280 4,400
Vf (mm/min) 2,130 2,000 1,780 1,470 1,280 1,110

General t=0.05-0.1
pf=0.02Dc

N (RPM) 11,000 7,920 5,280 3,960 3,190 2,640
Vf (mm/min) 1,320 1,190 1,060 870 770 660

ae

ap

p f

t

EPBTS
Cutting Conditions
(Metric)
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Work Material Range

Step down/
Step over
D: Dia
mm Conditions

R x Tool Dia. (mm)

R0.5×1 R1×2 R1.5×3 R2×4 R3×6 R4×8 R5×10 R6×12

Tool steel
(25 - 35HRC)

High
Speed

ap=0.1D N (RPM) 50,000 48,000 32,000 24,000 16,000 12,000 10,000 8,000

ae=0.3D Vf (mm/min) 1,800 3,170 3,260 3,360 3,360 3,600 3,600 3,100

General ap=0.1D N (RPM) 20,000 20,000 16,000 12,000 8,000 6,000 4,800 4,000

ae=0.3D Vf (mm/min) 720 1,320 1,630 1,680 1,680 1,800 1,730 1,550

Pre-hardened 
steel
(35 - 45HRC)

High
Speed

ap=0.1D N (RPM) 50,000 48,000 32,000 24,000 16,000 12,000 10,000 8,000

ae=0.3D Vf (mm/min) 1,600 2,780 2,880 2,930 2,940 3,020 3,120 2,690

General ap=0.1D N (RPM) 20,000 20,000 16,000 12,000 8,000 6,000 4,800 4,000

ae=0.3D Vf (mm/min) 640 1,160 1,440 1,460 1,470 1,510 1,500 1,340

Hardened steel
(45 - 55HRC)

High
Speed

ap=0.08D N (RPM) 50,000 38,000 25,000 19,000 13,000 10,000 7,600 6,400

ae=0.24D Vf (mm/min) 1,500 1,980 2,100 2,170 2,240 2,320 2,170 1,970

General ap=0.1D N (RPM) 20,000 16,000 11,000 8,000 5,300 4,000 3,200 2,700

ae=0.3D Vf (mm/min) 540 750 830 820 820 840 820 750

Hardened steel
(55 - 65HRC)

High
Speed

ap=0.05D N (RPM) 50,000 29,000 19,000 14,000 9,600 7,200 5,700 4,800

ae=0.15D Vf (mm/min) 1,300 1,390 1,440 1,460 1,500 1,510 1,480 1,340

General ap=0.07D N (RPM) 20,000 13,000 8,500 6,400 4,200 3,200 2,500 2,100

ae=0.21D Vf (mm/min) 470 560 580 600 590 600 590 530

Hardened steel
(65 - 70HRC)

High
Speed

ap=0.05D N (RPM) 38,000 19,000 13,000 10,000 6,400 4,800 3,800 3,200

ae=0.15D Vf (mm/min) 990 910 990 1,040 1,000 1,010 990 900

General ap=0.07D N (RPM) 16,000 8,000 5,300 4,000 2,700 2,000 1,600 1,300

ae=0.21D Vf (mm/min) 370 350 360 370 380 380 370 330

EPBT
Cutting Conditions
Roughing 
(Metric)

ae

ap
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Work Material Range

Step down/
Step over
D: Dia
mm Conditions

R x Tool Dia. (mm)

R0.5×1 R1×2 R1.5×3 R2×4 R3×6 R4×8 R5×10 R6×12

Tool steel
(25 - 35HRC)

High
Speed

ap=0.05~0.1 N (RPM) 50,000 32,000 25,000 22,000 16,000 12,000 10,000 8,000

ae=0.02D Vf (mm/min) 5,000 3,840 3,500 3,740 3,520 2,880 2,600 2,160

General ap=0.05~0.1 N (RPM) 20,000 20,000 17,000 13,000 8,500 6,400 5,100 4,200

ae=0.02D Vf (mm/min) 2,000 2,400 2,380 2,210 1,870 1,540 1,330 1,130

Pre-hardened 
steel
(35 - 45HRC)

High
Speed

ap=0.05~0.1 N (RPM) 50,000 32,000 25,000 22,000 16,000 12,000 10,000 8,000

ae=0.02D Vf (mm/min) 5,000 3,840 3,500 3,740 3,520 2,880 2,600 2,160

General ap=0.05~0.1 N (RPM) 20,000 20,000 17,000 13,000 8,500 6,400 5,100 4,200

ae=0.02D Vf (mm/min) 2,000 2,400 2,380 2,210 1,870 1,540 1,330 1,130

Hardened steel
(45 - 55HRC)

High
Speed

ap=0.05~0.1 N (RPM) 50,000 32,000 24,000 20,000 13,000 10,000 8,000 6,600

ae=0.02D Vf (mm/min) 4,000 3,200 2,880 3,200 2,730 2,300 2,000 1,720

General ap=0.05~0.1 N (RPM) 20,000 20,000 14,000 10,000 6,900 5,200 4,100 3,500

ae=0.02D Vf (mm/min) 1,600 2,000 1,680 1,600 1,450 1,200 1,030 910

Hardened steel
(55 - 65HRC)

High
Speed

ap=0.05~0.1 N (RPM) 50,000 32,000 21,000 16,000 11,000 8,000 6,400 5,300

ae=0.02D Vf (mm/min) 2,500 2,880 2,520 2,400 2,200 1,760 1,540 1,330

General ap=0.05~0.1 N (RPM) 15,000 15,000 13,000 9,600 6,400 4,800 3,800 3,200

ae=0.02D Vf (mm/min) 750 1,350 1,560 1,440 1,280 1,060 910 800

Hardened steel
(65 - 70HRC)

High
Speed

ap=0.05~0.1 N (RPM) 48,000 24,000 16,000 12,000 8,000 6,000 4,800 4,000

ae=0.02D Vf (mm/min) 2,400 2,160 1,920 1,800 1,600 1,320 1,150 1,000

General ap=0.05~0.1 N (RPM) 15,000 14,000 10,000 7,200 4,800 3,600 2,900 2,400

ae=0.02D Vf (mm/min) 750 1,260 1,200 1,080 960 790 700 600

EPBT
Cutting Conditions
Finishing 
(Metric)

ap

ae



EHHB

Highly efficient cutting with four flutes. 
 
Varibale flute geometry enables vibration suppresion.  
 
Wide chip pocket improves chip removal for stable cutting.

ATH Coating provides long tool life even in hardened steels.

High Hardness Four Flute Ball End Mills

FEATURES
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2. Performance and Positioning

Hardened steels (HRC)

Roughing
region

Finishing
region

Mild steels (HRC)

EHHB-ATHEHHB-ATH
30~72HRC
（50HRC) EMB

3 flutes

EPBTS
EPBT

2 flutes

HGOB-PN
2 flutes

70

60

50

40

30

EHHB-ATH 4 flutes
Epoch Quattro High Hard Ball
Covers the range from 30 to 72 HRC. 
(Surpasses conventional tools particularly on tempered steel 
 of 50 HRC or higher.)

1 Feed rate can be increased to
   achieve high-efficiency cutting.
        Example: Performing improved
        efficiency by adjusting override
         factor of the same cutting
        program. 

2 Exhibits its effect particularly for
   semi-finishing of materials after
   heat-treatment.

FeatureS

IntroductIon
EHHB High Hard Four Flute Ball End Mills are designed for the high-efficiency direct milling of hardened steels up to 72HRC. 
The variable pitch geometry suppresses vibration during machining, resulting in better surface finishes and longer tool life. 
The wide chip pocket provides superior chip evacuation, further improving stable cutting. 

Achieves high-efficiency direct milling of hardened steels!

Variable Pitch geometry enables vibrations 
to be suppressed even for 4 flutes.

Highly efficient cutting with 4 flutes

Wide chip pocket improves chip removal 
for stable cutting.

Special flute shape in tip area 
improves cutting performance.

ATH coating provides long tool life 
even on hardened steels.

Peripheral flute can also be used. 
(High helical provides good cutting performance.)

1. Features of Epoch High Hard Ball End Mill
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3. Special Tip Shape

4. Suppresed Vibration With Variable Pitch Geometry

EHHB-ATHEHHB-ATH

β°β°

β°β°
β°β°

α°α°

α°α°

α°α°≠≠
Work material: YXR3 (58HRC)
Tool: φ8 (R4) × 4 flutes
n =4,000min-1 (vc=100m/min)  
vf =1,920mm/min (fz=0.12mm/t)  
ap=0.3mm  ae=0.1mm
Dry Air-blow
Machine : HSK-A6       Overhang: 332mm

4 flutes
Variable Pitch

Conventional
4 flutes
Equal pitch

200
150
100
50
0

-50
-100
-150
-200
-250

C
ut

tin
g 

fo
rc

e (
N)

C
ut

tin
g 

fo
rc

e (
N)

200
150
100
50
0

-50
-100
-150
-200
-250

time (s)

X direction

Y direction

Z direction

X direction

Y direction

Z direction

time (s)
0 0.005 0.01 0.015 

0 0.005 0.01 0.015 

Cycle per flute

Cycle per flute

The vibration can be 
observed a cycle per flute.

Features and effects
Features: Zero cutting
point at the center
is isolated from
the cutting point.

Effects: Chipping due
to jamming of cutting
chips at center area
is suppressed.

Features and effects
By creating a special flank face with a tiny relief angle at the very tip
section, R accuracy is improved even with 4 flutes.
This realizes stable cutting due to improved tip rigidity.

φ4～φ12φ1～φ3

Side perspective
Pat.No.3840660

PAT.P

Miniature end flutes 
(Cutting flutes exist.)
Miniature end flutes 
(Cutting flutes exist.)

Bottom contact point
(4-point support = Stable cutting)
Bottom contact point
(4-point support = Stable cutting)



259© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

EHHB

Part No. Stock
Size (mm)

TypeR DC l l2 D1 L DS

EHHB4010-S4-ATH 
0.50 1.0 1.5 3.0 0.95 50

4 A

EHHB4010-S6-ATH  6 A

EHHB4015-S4-ATH 
0.75 1.5 2.5 4.5 1.43 50

4 A

EHHB4015-S6-ATH  6 A

EHHB4020-S4-ATH 
1.00 2.0 3.0 6.0 1.90 50

4 A

EHHB4020-S6-ATH  6 A

EHHB4025-S4-ATH 
1.25 2.5 4.0 7.5 2.38

50 4 A

EHHB4025-S6-ATH  6 A

EHHB4030-S4-ATH 
1.50 3.0 4.5 9.0 2.90 70

4 A

EHHB4030-S6-ATH  6 A

EHHB4040-S4-ATH 
2.00 4.0 6.0 12.0 3.90 70

4 B

EHHB4040-S6-ATH  6 A

EHHB4050-ATH  2.50 5.0 7.5 15.0 4.70 80 6 A

EHHB4060-ATH  3.00 6.0 9.0 18.0 5.70 90 6 B

EHHB4080-ATH  4.00 8.0 12.0 24.0 7.60 100 8 B

EHHB4100-ATH  5.00 10.0 15.0 30.0 9.50 100 10 B

EHHB4120-ATH  6.00 12.0 18.0 36.0 11.50 110 12 B

Helix Angle: 40° Ds: h5

A type B type

R R

l
l2

L

15°

l
l2

L

BALL NOSE SEMI-FINISHING FINISHING 4 FLUTESROUGHING

 = Stocked items in Japan

R
Tolerance 

on R
Tolerance 

on Dia.

R0.5-1.5 ±0.005 0~-0.010

R2-3 ±0.007 0~-0.014

R4-6 ±0.010 0~-0.020

72
HRC 72 ATH COATING
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Table of standard
cutting conditions
(Roughing)

Alloy Steels
(25~35HRC)

Pre-hardened Steels
(35~45HRC)

Hardened Steels
(45~55HRC)

vc=200m/min vc=170m/min vc=140m/min

n
min-1

Vf
(mm/min)`

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/min)

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/
min)

ap
(mm)

ae
(mm)R DC

0.50 1.0 60,000 5,610 0.11 0.33 54,100 4,610 0.10 0.30 44,600 3,430 0.09 0.27
0.75 1.5 42,500 5,420 0.17 0.50 36,100 4,200 0.15 0.45 29,700 3,120 0.14 0.41
1.00 2.0 31,800 5,410 0.22 0.66 27,100 4,200 0.20 0.60 22,300 3,120 0.18 0.54
1.25 2.5 25,500 5,090 0.28 0.83 21,700 3,950 0.25 0.75 17,800 2,930 0.23 0.68
1.50 3.0 21,200 5,080 0.33 0.99 18,000 3,930 0.30 0.90 14,900 2,940 0.27 0.81
2.00 4.0 15,900 5,140 0.44 1.32 13,500 3,980 0.40 1.20 11,100 2,950 0.36 1.08
2.50 5.0 12,700 5,240 0.55 1.65 10,800 4,060 0.50 1.50 8,900 3,020 0.45 1.35
3.00 6.0 10,600 5,240 0.66 1.98 9,000 4,060 0.60 1.80 7,400 3,010 0.54 1.62
4.00 8.0 8,000 5,440 0.88 2.64 6,800 4,220 0.80 2.40 5,600 3,140 0.72 2.16
5.00 10.0 6,400 5,440 1.10 3.30 5,400 4,190 1.00 3.00 4,500 3,150 0.90 2.70
6.00 12.0 5,300 5,140 1.32 3.96 4,500 3,980 1.20 3.60 3,700 2,950 1.08 3.24

Hardened Steels
(55~62HRC)

Hardened Steels
(62~66HRC)

Hardened Steels
(66~72HRC)

vc=110m/min vc=90m/min vc=70m/min

n
min-1

Vf
(mm/min)`

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/min)

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/
min)

ap
(mm)

ae
(mm)R DC

0.50 1.0 35,000 1,930 0.08 0.23 28,700 1,340 0.06 0.18 22,300 860 0.05 0.14
0.75 1.5 23,400 1,760 0.11 0.34 19,100 1,220 0.09 0.27 14,900 780 0.07 0.20
1.00 2.0 17,500 1,750 0.15 0.45 14,300 1,220 0.12 0.36 11,100 780 0.09 0.27
1.25 2.5 14,000 1,650 0.19 0.56 11,500 1,150 0.15 0.45 8,900 730 0.11 0.34
1.50 3.0 11,700 1,650 0.23 0.68 9,600 1,150 0.18 0.54 7,400 730 0.14 0.41
2.00 4.0 8,800 1,670 0.30 0.90 7,200 1,160 0.24 0.72 5,600 740 0.18 0.54
2.50 5.0 7,000 1,700 0.38 1.13 5,700 1,170 0.30 0.90 4,500 760 0.23 0.68
3.00 6.0 5,800 1,690 0.45 1.35 4,800 1,190 0.36 1.08 3,700 750 0.27 0.81
4.00 8.0 4,400 1,760 0.60 1.80 3,600 1,220 0.48 1.44 2,800 780 0.36 1.08
5.00 10.0 3,500 1,750 0.75 2.25 2,900 1,230 0.60 1.80 2,200 770 0.45 1.35
6.00 12.0 2,900 1,650 0.90 2.70 2,400 1,160 0.72 2.16 1,900 760 0.54 1.62

Note 1. Use the appropriate coolant for the work material and machining shape.
2. Use as highly rigid and accurate machine as possible. 
3. These conditions are for general guidance; in actual machining conditions vadjust the parameters according to your actual machine and work-
piece conditions.
4. If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.
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Table of standard
cutting conditions
(Finishing)

Alloy Steels
(25~35HRC)

Pre-hardened Steels
(35~45HRC)

Hardened Steels
(45~55HRC)

vc=280m/min vc=250m/min vc=210m/min

n
min-1

Vf
(mm/min)`

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/min)

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/
min)

ap
(mm)

ae
(mm)R DC

0.50 1.0 60,000 3,240 0.02~0.05 0.02 60,000 2,970 0.02~0.05 0.02 60,000 2,700 0.02~0.05 0.02
0.75 1.5 60,000 4,860 0.02~0.07 0.03 53,100 3,940 0.02~0.07 0.03 44,600 3,010 0.02~0.07 0.03
1.00 2.0 44,600 4,820 0.02~0.10 0.04 39,800 3,940 0.02~0.10 0.04 33,400 3,010 0.02~0.10 0.04
1.25 2.5 35,700 5,030 0.05~0.12 0.05 31,800 4,110 0.05~0.12 0.05 26,800 3,150 0.05~0.12 0.05
1.50 3.0 29,700 5,030 0.05~0.15 0.06 26,500 4,110 0.05~0.15 0.06 22,300 3,140 0.05~0.15 0.06
2.00 4.0 22,300 5,080 0.05~0.20 0.08 19,900 4,160 0.05~0.20 0.08 16,700 3,170 0.05~0.20 0.08
2.50 5.0 17,800 5,180 0.05~0.25 0.10 15,900 4,240 0.05~0.25 0.10 13,400 3,250 0.05~0.25 0.10
3.00 6.0 14,900 5,200 0.05~0.30 0.12 13,300 4,260 0.05~0.30 0.12 11,100 3,230 0.05~0.30 0.12
4.00 8.0 11,100 5,330 0.05~0.40 0.16 10,000 4,400 0.05~0.40 0.16 8,400 3,360 0.05~0.40 0.16
5.00 10.0 8,900 5,340 0.05~0.50 0.20 8,000 4,400 0.05~0.50 0.20 6,700 3,350 0.05~0.50 0.20
6.00 12.0 7,400 5,060 0.05~0.60 0.24 6,600 4,140 0.05~0.60 0.24 5,600 3,190 0.05~0.60 0.24

Hardened Steels
(55~62HRC)

Hardened Steels
(62~66HRC)

Hardened Steels
(66~72HRC)

vc=160m/min vc=140m/min vc=120m/min

n
min-1

Vf
(mm/min)`

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/min)

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/
min)

ap
(mm)

ae
(mm)R DC

0.50 1.0 51,000 1,840 0.02~0.05 0.02 44,600 1,300 0.02~0.05 0.02 38,200 950 0.02~0.05 0.02
0.75 1.5 34,000 1,840 0.02~0.07 0.03 29,700 1,300 0.02~0.07 0.03 25,500 950 0.02~0.07 0.03
1.00 2.0 25,500 1,840 0.02~0.10 0.04 22,300 1,300 0.02~0.10 0.04 19,100 950 0.02~0.10 0.04
1.25 2.5 20,400 1,920 0.05~0.12 0.05 17,800 1,360 0.05~0.12 0.05 15,300 990 0.05~0.12 0.05
1.50 3.0 17,000 1,920 0.05~0.15 0.06 14,900 1,370 0.05~0.15 0.06 12,700 980 0.05~0.15 0.06
2.00 4.0 12,700 1,930 0.05~0.20 0.08 11,100 1,370 0.05~0.20 0.08 9,600 1000 0.05~0.20 0.08
2.50 5.0 10,200 1,980 0.05~0.25 0.10 8,900 1,400 0.05~0.25 0.10 7,600 1010 0.05~0.25 0.10
3.00 6.0 8,500 1,980 0.05~0.30 0.12 7,400 1,400 0.05~0.30 0.12 6,400 1020 0.05~0.30 0.12
4.00 8.0 6,400 2,050 0.05~0.40 0.16 5,600 1,460 0.05~0.40 0.16 4,800 1060 0.05~0.40 0.16
5.00 10.0 5,100 2,040 0.05~0.50 0.20 4,500 1,460 0.05~0.50 0.20 3,800 1050 0.05~0.50 0.20
6.00 12.0 4,200 1,920 0.05~0.60 0.24 3,700 1,370 0.05~0.60 0.24 3,200 1000 0.05~0.60 0.24

Note 1. Use the appropriate coolant for the work material and machining shape.
2. Use as highly rigid and accurate machine as possible. 
3. These conditions are for general guidance; in actual machining conditions vadjust the parameters according to your actual machine and work-
piece conditions.
4. If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.
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EHHB
Table of standard
cutting conditions
(Side Milling)

Alloy Steels
(25~35HRC)

Pre-hardened Steels
(35~45HRC)

Hardened Steels
(45~55HRC)

vc=240m/min vc=210m/min vc=180m/min

n
min-1

Vf
(mm/min)`

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/min)

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/
min)

ap
(mm)

ae
(mm)R DC

0.50 1.0 60,000 5,280 1.0 0.06 60,000 4,620 1.0 0.04 57,300 3,780 1.0 0.03
0.75 1.5 51,000 6,120 1.5 0.09 44,600 4,680 1.5 0.06 38,200 3,440 1.5 0.05
1.00 2.0 38,200 6,110 2.0 0.12 33,400 4,680 2.0 0.08 28,700 3,440 2.0 0.06
1.25 2.5 30,600 5,750 2.5 0.15 26,800 4,410 2.5 0.10 22,900 3,230 2.5 0.08
1.50 3.0 25,500 5,750 3.0 0.18 22,300 4,400 3.0 0.12 19,100 3,230 3.0 0.09
2.00 4.0 19,100 5,810 4.0 0.24 16,700 4,440 4.0 0.16 14,300 3,260 4.0 0.12
2.50 5.0 15,300 5,940 5.0 0.30 13,400 4,550 5.0 0.20 11,500 3,350 5.0 0.15
3.00 6.0 12,700 5,910 6.0 0.36 11,100 4,520 6.0 0.24 9,600 3,350 6.0 0.18
4.00 8.0 9,600 6,140 8.0 0.48 8,400 4,700 8.0 0.32 7,200 3,460 8.0 0.24
5.00 10.0 7,600 6,080 10.0 0.60 6,700 4,690 10.0 0.40 5,700 3,420 10.0 0.30
6.00 12.0 6,400 5,840 12.0 0.72 5,600 4,470 12.0 0.48 4,800 3,280 12.0 0.36

Hardened Steels
(55~62HRC)

Hardened Steels
(62~66HRC)

Hardened Steels
(66~72HRC)

vc=150m/min vc=125m/min vc=100m/min

n
min-1

Vf
(mm/min)`

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/min)

ap
(mm)

ae
(mm)

n
min-1

Vf
(mm/
min)

ap
(mm)

ae
(mm)R DC

0.50 1.0 47,800 2,630 1.0 0.02 39,800 1,750 1.0 0.02 31,800 1050 1.0 0.01
0.75 1.5 31,800 2,390 1.5 0.03 26,500 1,590 1.5 0.02 21,200 950 1.5 0.02
1.00 2.0 23,900 2,390 2.0 0.04 19,900 1,590 2.0 0.03 15,900 950 2.0 0.02
1.25 2.5 19,100 2,240 2.5 0.05 15,900 1,490 2.5 0.04 12,700 900 2.5 0.03
1.50 3.0 15,900 2,240 3.0 0.06 13,300 1,500 3.0 0.05 10,600 900 3.0 0.03
2.00 4.0 11,900 2,260 4.0 0.08 10,000 1,520 4.0 0.06 8,000 910 4.0 0.04
2.50 5.0 9,600 2,330 5.0 0.10 8,000 1,550 5.0 0.08 6,400 930 5.0 0.05
3.00 6.0 8,000 2,330 6.0 0.12 6,600 1,540 6.0 0.09 5,300 930 6.0 0.06
4.00 8.0 6,000 2,400 8.0 0.16 5,000 1,600 8.0 0.12 4,000 960 8.0 0.08
5.00 10.0 4,800 2,400 10.0 0.20 4,000 1,600 10.0 0.15 3,200 960 10.0 0.10
6.00 12.0 4,000 2,280 12.0 0.24 3,300 1,500 12.0 0.18 2,700 920 12.0 0.12

Note 1. Use the appropriate coolant for the work material and machining shape.
2. Use as highly rigid and accurate machine as possible. 
3. These conditions are for general guidance; in actual machining conditions vadjust the parameters according to your actual machine and work-
piece conditions.
4. If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.



HGOB-PN

New PN Coating features amazing adhesion and  
wear resistance

Flute shape designed for excellent chip removal

Combination of coating and new geometries are ideal for stable 
machining, even under aggressive cutting conditions. 

PN Coated Ball Nose End Mills 
for Wide Range of Materials

FEATURES
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HGOB-PN

IntroductIon
Our newly developed PN Coating enables high-efficiency machining in a wide variety of materials over a range of 
applications from roughing to finishing. Designed for high-performance machining in mild steels, alloy steels, pre-hardened 
steels, stainless steels, cast-iron and aluminum alloys, the HGOB-PN Ball Nose End Mills can easily replace multiple cutting 
tools in your tool cart. 

FeatureS

PN Coating: By optimizing the AI content, the multi-layer PN Coating exhibits both excellent heat-resistance and adhesion 
to the tool substrate. Combining of the AlCr coating layer with Si produces high hardness (3000HV) as well as good wear 
resistance. PN Coating provides extended cutting tool life in both wet and dry machining of materials including pre-
hardened steel, carbon steel, alloy steel, SUS, SKD61, SKD11, and more.

1.	 PN	Coating	for	Maximum	Efficiency	and	Tool	Life

2. Cutting Area

TH coating series

Advanced TH coating series
for hardened steels

Hardened material

Mild material

General-purpose
functions

High performance

Can cover the entire region of past general-purpose products.

Epoch series
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HGOB-PN

Helix Angle 30° Ds       h5

R(R>8) ±0.005 R(R≤8)  ±0.01

Part No. Stock

Size (mm)

FlutesR DC l L Ds

HGOB2003-PN  0.15 0.3 0.6 50 4 2
HGOB2004-PN  0.20 0.4 0.8 50 4 2
HGOB2005-PN  0.25 0.5 1.0 50 4 2
HGOB2006-PN  0.30 0.6 1.2 50 4 2

HGOB2008-PN  0.40 0.8 1.6 50 4 2
HGOB2010-PN  0.50 1.0 2.5 50 4 2
HGOB2015-PN  0.75 1.5 4.0 50 4 2
HGOB2020-PN  1.00 2.0 5.0 50 6 2
HGOB2025-PN  1.25 2.5 7.0 50 6 2
HGOB2030-PN  1.50 3.0 8.0 70 6 2
HGOB2040-4-PN  2.00 4.0 8.0 70 4 2
HGOB2040-PN  2.00 4.0 8.0 70 6 2
HGOB2050-PN  2.50 5.0 10.0 80 6 2
HGOB2060-PN  3.00 6.0 12.0 90 6 2
HGOB2080-PN  4.00 8.0 14.0 100 8 2
HGOB2100-PN  5.00 10.0 18.0 100 10 2
HGOB2120-PN  6.00 12.0 22.0 110 12 2
HGOB2160-PN  8.00 16.0 30.0 140 16 2
HGOB2200-PN  10.00 20.0 38.0 160 20 2

l

ØDc

L

ØDs

R

BALL NOSE SEMI-FINISHING FINISHING 2 FLUTES PN COATING

 = Stocked items in Japan

ROUGHING HRC 52

52
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HGOB-PN

Copper Alloy,
Aluminium Alloy

Cast Iron, Carbon Steels
(150~200HB

Stainless Steels
(25~35HRC)

RPM

Vf
(mm/
min)

ap
(mm)

ae
(mm) RPM

Vf
(mm/
min)

ap
(mm)

ae
(mm) RPM

Vf
(mm/
min)

ap
(mm)

ae
(mm)R DC l

R
o

ug
hi

ng

0.15 0.3 0.6 35,032 2,102 0.039 0.117 31,847 1,911 0.039 0.117 28,662 1,720 0.038 0.112
0.20 0.4 0.8 35,032 2,102 0.052 0.156 31,847 1,911 0.052 0.156 28,662 1,720 0.050 0.150
0.25 0.5 1.0 35,032 2,102 0.065 0.195 31,847 1,911 0.065 0.195 28,662 1,720 0.063 0.187
0.30 0.6 1.2 29,193 2,335 0.078 0.234 26,539 2,123 0.078 0.234 23,885 1,911 0.075 0.225
0.40 0.8 1.6 26,274 2,102 0.104 0.312 23,885 1,911 0.104 0.312 21,497 1,720 0.100 0.300
0.50 1.0 2.5 28,025 2,803 0.130 0.390 25,478 2,548 0.130 0.390 22,930 2,293 0.125 0.375
0.75 1.5 4.0 25,690 3,083 0.195 0.585 23,355 2,803 0.195 0.585 21,019 2,522 0.188 0.562
1.00 2.0 5.0 24,522 3,433 0.260 0.780 22,293 3,121 0.260 0.780 20,064 2,809 0.250 0.750
1.25 2.5 7.0 22,420 3,587 0.325 0.975 20,382 3,261 0.325 0.975 18,344 2,935 0.313 0.937
1.50 3.0 8.0 21,019 3,783 0.390 1.170 19,108 3,439 0.390 1.170 17,197 3,096 0.375 1.125
2.00 4.0 8.0 20,143 4,029 0.520 1.560 18,312 3,662 0.520 1.560 16,481 3,296 0.500 1.500
2.00 4.0 8.0 20,143 4,834 0.520 1.560 18,312 4,395 0.520 1.560 16,481 3,955 0.500 1.500
2.50 5.0 10.0 18,217 5,101 0.650 1.950 16,561 4,637 0.650 1.950 14,904 4,173 0.625 1.875
3.00 6.0 12.0 15,764 5,045 0.780 2.340 14,331 4,586 0.780 2.340 12,898 4,127 0.750 2.250
4.00 8.0 14.0 12,699 4,572 1.040 3.120 11,545 4,156 1.040 3.120 10,390 3,740 1.000 3.000
5.00 10.0 18.0 10,860 4,344 1.300 3.900 9,873 3,949 1.300 3.900 8,885 3,554 1.250 3.750
6.00 12.0 22.0 9,634 4,239 1.560 4.680 8,758 3,854 1.560 4.680 7,882 3,468 1.500 4.500
8.00 16.0 30.0 7,444 3,573 2.080 6.240 6,768 3,248 2.080 6.240 6,091 2,924 2.000 6.000

10.00 20.0 38.0 5,955 3,097 2.600 7.800 5,414 2,815 2.600 7.800 4,873 2,534 2.500 7.500

Fi
ni

sh
in

g

0.15 0.3 0.6 44,586 1,783 0.015 0.015 37,155 3,715 0.015 0.015 33,439 3,010 0.015 0.015
0.20 0.4 0.8 42,994 1,720 0.020 0.020 35,828 3,583 0.020 0.020 32,245 2,902 0.020 0.020
0.25 0.5 1.0 42,038 1,682 0.025 0.025 35,032 3,503 0.025 0.025 31,529 2,838 0.025 0.025
0.30 0.6 1.2 35,032 2,102 0.030 0.030 29,193 2,919 0.030 0.030 26,274 2,365 0.030 0.030
0.40 0.8 1.6 31,051 1,863 0.040 0.040 25,876 2,588 0.040 0.040 23,288 2,096 0.040 0.040
0.50 1.0 2.5 30,573 1,834 0.050 0.050 25,478 3,057 0.050 0.050 22,930 2,476 0.050 0.050
0.75 1.5 4.0 29,299 1,758 0.075 0.075 24,416 3,418 0.075 0.075 21,975 2,769 0.075 0.075
1.00 2.0 5.0 29,618 2,369 0.100 0.100 24,682 3,455 0.100 0.100 22,213 2,799 0.100 0.100
1.25 2.5 7.0 28,280 2,262 0.125 0.125 23,567 3,771 0.125 0.125 21,210 3,054 0.125 0.125
1.50 3.0 8.0 26,115 2,089 0.150 0.150 21,762 3,482 0.150 0.150 19,586 2,820 0.150 0.150
2.00 4.0 8.0 24,363 1,949 0.200 0.200 20,303 2,842 0.200 0.200 18,272 2,302 0.200 0.200
2.00 4.0 8.0 24,363 2,436 0.200 0.200 20,303 2,842 0.200 0.200 18,272 2,302 0.200 0.200
2.50 5.0 10.0 22,548 2,255 0.250 0.250 18,790 3,006 0.250 0.250 16,911 2,435 0.250 0.250
3.00 6.0 12.0 19,427 2,331 0.300 0.300 16,189 2,590 0.300 0.300 14,570 2,098 0.300 0.300
4.00 8.0 14.0 16,003 1,920 0.400 0.400 13,336 2,400 0.400 0.400 12,002 1,944 0.400 0.400
5.00 10.0 18.0 14,713 2,060 0.500 0.500 12,261 2,207 0.500 0.500 11,035 1,788 0.500 0.500
6.00 12.0 22.0 13,535 2,436 0.600 0.600 11,279 2,256 0.600 0.600 10,151 1,827 0.600 0.600
8.00 16.0 30.0 10,868 2,174 0.800 0.800 9,057 2,174 0.800 0.800 8,151 1,761 0.800 0.800

10.00 20.0 38.0 7,739 1,548 1.000 1.000 6,449 1,677 1.000 1.000 5,804 1,358 1.000 1.000

ae

ap

HGOB-PN
Cutting Conditions
(Metric)
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HGOB-PN

Alloy Steels
(25~35HRC)

Pre-hardened Steels
(35~45HRC)

Hardened Steels
(45~52HRC)

RPM

Vf
(mm/
min)

ap
(mm)

ae
(mm) RPM

Vf
(mm/
min)

ap
(mm)

ae
(mm) RPM

Vf
(mm/
min)

ap
(mm)

ae
(mm)R DC l

R
o

ug
hi

ng

0.15 0.3 0.6 28,662 1,634 0.036 0.108 25,796 1,393 0.035 0.103 22,930 1,176 0.033 0.099
0.20 0.4 0.8 28,662 1,634 0.048 0.144 25,796 1,393 0.046 0.138 22,930 1,176 0.044 0.132
0.25 0.5 1.0 28,662 1,634 0.060 0.180 25,796 1,393 0.058 0.172 22,930 1,176 0.055 0.165
0.30 0.6 1.2 23,885 1,815 0.072 0.216 21,497 1,548 0.069 0.207 19,108 1,307 0.066 0.198
0.40 0.8 1.6 21,497 1,634 0.096 0.288 19,347 1,393 0.092 0.276 17,197 1,176 0.088 0.264
0.50 1.0 2.5 22,930 2,178 0.120 0.360 20,637 1,857 0.115 0.345 18,344 1,568 0.110 0.330
0.75 1.5 4.0 21,019 2,396 0.180 0.540 18,917 2,043 0.173 0.517 16,815 1,725 0.165 0.495
1.00 2.0 5.0 20,064 2,668 0.240 0.720 18,057 2,275 0.230 0.690 16,051 1,921 0.220 0.660
1.25 2.5 7.0 18,344 2,788 0.300 0.900 16,510 2,377 0.288 0.862 14,675 2,008 0.275 0.825
1.50 3.0 8.0 17,197 2,941 0.360 1.080 15,478 2,507 0.345 1.035 13,758 2,117 0.330 0.990
2.00 4.0 8.0 16,481 3,131 0.480 1.440 14,833 2,670 0.460 1.380 13,185 2,255 0.440 1.320
2.00 4.0 8.0 16,481 3,758 0.480 1.440 14,833 3,204 0.460 1.380 13,185 2,706 0.440 1.320
2.50 5.0 10.0 14,904 3,965 0.600 1.800 13,414 3,380 0.575 1.725 11,924 2,855 0.550 1.650
3.00 6.0 12.0 12,898 3,921 0.720 2.160 11,608 3,343 0.690 2.070 10,318 2,823 0.660 1.980
4.00 8.0 14.0 10,390 3,553 0.960 2.880 9,351 3,030 0.920 2.760 8,312 2,558 0.880 2.640
5.00 10.0 18.0 8,885 3,376 1.200 3.600 7,997 2,879 1.150 3.450 7,108 2,431 1.100 3.300
6.00 12.0 22.0 7,882 3,295 1.440 4.320 7,094 2,809 1.380 4.140 6,306 2,372 1.320 3.960
8.00 16.0 30.0 6,091 2,777 1.920 5.760 5,482 2,368 1.840 5.520 4,873 2,000 1.760 5.280

10.00 20.0 38.0 4,873 2,407 2.400 7.200 4,385 2,052 2.300 6.900 3,898 1,733 2.200 6.600

Fi
ni

sh
in

g

0.15 0.3 0.6 33,439 3,010 0.012 0.012 30,096 2,438 0.009 0.009 26,752 1,926 0.009 0.009
0.20 0.4 0.8 32,245 2,902 0.016 0.016 29,021 2,351 0.012 0.012 25,796 1,857 0.012 0.012
0.25 0.5 1.0 31,529 2,838 0.020 0.020 28,376 2,298 0.015 0.015 25,223 1,816 0.015 0.015
0.30 0.6 1.2 26,274 2,365 0.024 0.024 23,646 1,915 0.018 0.018 21,019 1,513 0.018 0.018
0.40 0.8 1.6 23,288 2,096 0.032 0.032 20,959 1,698 0.024 0.024 18,631 1,341 0.024 0.024
0.50 1.0 2.5 22,930 2,476 0.040 0.040 20,637 2,006 0.030 0.030 18,344 1,585 0.030 0.030
0.75 1.5 4.0 21,975 2,769 0.060 0.060 19,777 2,243 0.045 0.045 17,580 1,772 0.045 0.045
1.00 2.0 5.0 22,213 2,799 0.080 0.080 19,992 2,267 0.060 0.060 17,771 1,791 0.060 0.060
1.25 2.5 7.0 21,210 3,054 0.100 0.100 19,089 2,474 0.075 0.075 16,968 1,955 0.075 0.075
1.50 3.0 8.0 19,586 2,820 0.120 0.120 17,627 2,285 0.090 0.090 15,669 1,805 0.090 0.090
2.00 4.0 8.0 18,272 2,302 0.160 0.160 16,445 1,865 0.120 0.120 14,618 1,473 0.120 0.120
2.00 4.0 8.0 18,272 2,302 0.160 0.160 16,445 1,865 0.120 0.120 14,618 1,473 0.120 0.120
2.50 5.0 10.0 16,911 2,435 0.200 0.200 15,220 1,972 0.150 0.150 13,529 1,559 0.150 0.150
3.00 6.0 12.0 14,570 2,098 0.240 0.240 13,113 1,699 0.180 0.180 11,656 1,343 0.180 0.180
4.00 8.0 14.0 12,002 1,944 0.320 0.320 10,802 1,575 0.240 0.240 9,602 1,244 0.240 0.240
5.00 10.0 18.0 11,035 1,788 0.400 0.400 9,932 1,448 0.300 0.300 8,828 1,144 0.300 0.300
6.00 12.0 22.0 10,151 1,827 0.480 0.480 9,136 1,480 0.360 0.360 8,121 1,169 0.360 0.360
8.00 16.0 30.0 8,151 1,761 0.640 0.640 7,336 1,426 0.480 0.480 6,521 1,127 0.480 0.480

10.00 20.0 38.0 5,804 1,358 0.800 0.800 5,224 1,100 0.600 0.600 4,643 869 0.600 0.600

ae

ap

HGOB-PN
Cutting Conditions
Metric



HGOF4-TH

Low-resistance flute shape enables high-efficiency roughing of high-
hardness materials

Four flute design is ideal for high feed rates and low depths of cut

Strong back taper suppresses chatter

New Advanced TH (ATH) Coating provides long tool life in both wet 
and dry machining

Corner Radius End Mills  
for High Hardness Materials

FEATURES
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HGOF4-TH

IntroductIon
The HGOF4-TH Corner Radius End Mills utilize a low-resistance flute shape to enable high-efficiency roughing of high-
hardness materials. The strong back taper suppresses chatter, and the four flute design is optimized for low depth of cut, 
high feed rate machining. 

The Advanced TH (ATH) coating on the HGOF4-TH End Mills features a hardness of 3800HV, and an oxidation temperature 
of 1200°C. This coating exhibits amazing performance in ultra-high-efficiency machining, and provides log tool life in both 
wet and dry applications. 

FeatureS

Advanced TH (ATH) Coating: With a hardness of 3800Hv and oxidation temperature of 1200°, our new ATH Coating 
enables longer life and higher efficiency when cutting high-hardness materials (55HRC or higher). Compared with our 
previous generation coating, double the tool life and more than double the machining efficiency can be achieved. The ATH 
Coating is ideal for both dry cutting and wet cutting in a variety of materials including cold-worked die steel, HSS, tool steel, 
composite materials, carbide alloys and more.

Cross-section photograph of ATH coating layer structure

■ Conventional Coating ■ ATH Coating for hard material
Pat.No.３９３４１３６

5nm

High hardness
membrane

High heat resistance 
membrane

Even finer particle size is nano order.

2.	 Designed	for	high-efficiency	machining	of	hard	materials

1. New PVD Coating Technology
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HGOF4-TH

Helix Angle 15° Dc 0/-0.03

Ds h5 CR ±0.01

Part No. Stock

Size (mm)

Flutes TypeDC r l l2 D1 L DS

HGOF4020-05-TH  2 0.5 1.0 6 1.9 60 6 4 A
HGOF4030-08-TH  3 0.8 1.5 9 2.9 60 6 4 A
HGOF4040-10-TH  4 1.0 2.0 12 3.8 60 6 4 A

HGOF4050-12-TH  5 1.2 2.5 15 4.7 60 6 4 A

HGOF4060-15-TH  6 1.5 3.0 18 5.7 60 6 4 B

HGOF4080-20-TH  8 2.0 4.0 24 7.6 75 8 4 B
HGOF4100-20-TH  10 2.0 5.0 30 9.5 80 10 4 B
HGOF4120-20-TH  12 2.0 6.0 36 11.5 100 12 4 B

l

15°

L

r
l2

ØDsØDc

ØD1

A

B
r l

L
l2

ØDsØDc ØD1

CORNER RADIUS SEMI-FINISHING FINISHING 4 FLUTESROUGHING ATH COATING

60
HRC 60
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HGOF4-TH

Work Material
Cutting 
Range

Cutting 
Conditions

Mill Dia. × Corner radius (mm)

Ø2×r0.5 Ø3×r0.8 Ø4×r1 Ø5×r1.2 Ø6×r1.5 Ø8×r2 Ø10×r2 Ø12×r2

Cast iron, Carbon 
steels, Alloy steels
(150-250HB)

General

N (RPM) 12,000 8,000 6,000 4,800 4,000 3,000 2,400 2,000
Vf (mm/min) 5,380 6,050 6,380 6,380 6,720 6,720 6,720 6,380
ap (mm) 0.12 0.19 0.24 0.29 0.36 0.48 0.48 0.48
ae (mm) 0.5 0.7 1.0 1.3 1.5 2.0 3.0 4.0

High
Speed

N (RPM)  27,000  18,000  13,500  10,800  9,000  6,800  5,400  4,500 
Vf (mm/min)  12,100  13,610  14,360  14,360  15,120  15,230  15,120  14,360 
ap (mm)  0.05  0.08  0.10  0.12  0.15  0.20  0.20  0.20 
ae (mm)  1.0  1.4  2.0  2.5  3.0  4.0  5.0  6.0 

Tool Steels
(25-35HRC)

General

N (RPM) 11,000 7,400 5,600 4,500 3,700 2,800 2,200 1,900
Vf (mm/min) 4,510 5,110 5,450 5,470 5,680 5,730 5,630 5,540
ap (mm) 0.12 0.19 0.24 0.29 0.36 0.48 0.48 0.48
ae (mm) 0.5 0.7 1.0 1.3 1.5 2.0 3.0 4.0

High
Speed

N (RPM)  27,100  18,000  13,500  10,800  9,000  6,800  5,400  4,500 
Vf (mm/min)  11,100  12,440  13,130  13,130  13,820  13,930  13,820  13,130 
ap (mm)  0.05  0.08  0.10  0.12  0.15  0.20  0.20  0.20 
ae (mm)  1.0  1.4  2.0  2.5  3.0  4.0  5.0  6.0 

Pre-hardened steels
(35-45HRC)

General

N (RPM) 10,000 6,900 5,200 4,100 3,400 2,600 2,100 1,700
Vf (mm/min) 3,200 3,730 3,950 3,900 4,080 4,160 4,200 3,880
ap (mm) 0.12 0.19 0.24 0.29 0.36 0.48 0.48 0.48
ae (mm) 0.5 0.7 1.0 1.3 1.5 2.0 3.0 4.0

High
Speed

N (RPM)  25,500  17,000  12,700  10,200  8,500  6,400  5,100  4,200 
Vf (mm/min)  8,160  9,180  9,650  9,690  10,200  10,240  10,200  9,580 
ap (mm)  0.05  0.08  0.10  0.12  0.15  0.20  0.20  0.20 
ae (mm)  1.0  1.4  2.0  2.5  3.0  4.0  5.0  6.0 

Hardened Steels
(45-55HRC)

General

N (RPM) 8,000 5,300 4,000 3,200 2,700 2,000 1,600 1,300
Vf (mm/min) 2,560 2,860 3,040 3,040 3,240 3,200 3,200 2,960
ap (mm) 0.08 0.13 0.17 0.20 0.25 0.34 0.34 0.34
ae (mm) 0.5 0.7 1.0 1.3 1.5 2.0 3.0 4.0

High
Speed

N (RPM)  22,300  14,900  11,100  8,900  7,400  5,600  4,500  3,700 
Vf (mm/min)  7,140  8,050  8,440  8,460  8,880  8,960  9,000  8,440 
ap (mm)  0.04  0.06  0.08  0.10  0.12  0.16  0.16  0.16 
ae (mm)  1.0  1.4  2.0  2.5  3.0  4.0  5.0  6.0 

Hardened Steels
(55-60HRC)

General

N (RPM) 8,000 5,300 4,000 3,200 2,700 2,000 1,600 1,300
Vf (mm/min) 1,275 1,425 1,525 1,525 1,625 1,600 1,600 1,488
ap (mm) 0.06 0.10 0.12 0.14 0.18 0.24 0.24 0.24
ae (mm) 0.5 0.7 1.0 1.3 1.5 2.0 3.0 4.0

High
Speed

N (RPM)  14,300  9,500  7,200  5,700  4,800  3,600  2,900  2,400 
Vf (mm/min)  1,830  2,050  2,190  2,170  2,300  2,300  2,320  2,190 
ap (mm)  0.03  0.05  0.06  0.07  0.09  0.12  0.12  0.12 
ae (mm)  1.0  1.4  2.0  2.5  3.0  4.0  5.0  6.0 

HGOF4-TH
Cutting Conditions
(Metric)



ETM

The unique high strength cutting radius enables high feed per tooth  
feed rates 
 
The special oval flute shape reduces vibration even in deep cutting  
operations

The new nano-composite TH Coating provides extraordinary heat  
resistance and hardness

High Feed Corner Radius 
End Mills for Hardened Steels

FEATURES

55
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ETM

IntroductIon
The ETM End mills are designed for low RPM, high-feed applications. Even though it has four flutes, it maintains sufficient 
chip pockets for superior chip removal at high feed rates. Roughing and semi-finishing can be performced at highly 
accelerated rates, improving your overall machining efficiency.

FeatureS

1. Oval Effect

To suppress chattering during deep milling or the machining 
of unstable corner sections, ETM end mills incorporate a 
"double oval" shape. The two slave flutes are shorter than 
the main flutes, and the cutting tool appears as an oval when 
viewed as a cross section.

The different cutting amount of the main flutes and slave 
flutes produce two types of chips, varying the periodicity 
of cutting resistance and suppressing chattering.
(Chatter occurs due to uniform cutting periodicity.)
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ETM

Helix Angle 45° D 0/-0.015

R ±0.015 d h5

SQUARE NOSE ROUGHING SEMI-FINISHING

60
HRC 60 4 FLUTES TH COATING

A

B

ØD Ød

l1
l2

L

CR 15ϒ

ØD Ød

l1
l2

L

CR 15ϒ

ØD Ød

l1
L

CR

ØD Ød

l1
L

CR

Part No. Stock

Size (mm)

ØD
Corner
Radius l2 l1 L Ød Type

ETM4020-05-TH  2 0.5 6 4 70 6 A
ETM4030-08-TH  3 0.8 9 6 70 6 A
ETM4040-10-TH  4 1.0 12 8 70 6 A
ETM4050-12-TH  5 1.2 15 10 70 6 A

ETM4060-15-TH  6 1.5 - 12 90 6 B
ETM4080-20-TH  8 2.0 - 16 100 8 B
ETM4100-20-TH  10 2.0 - 20 110 10 B
ETM4120-20-TH  12 2.0 - 24 120 12 B
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ETM
ETM
Cutting Conditions 
(Metric)

Standard Conditions (Low RPM/High Feed)

Work Material
Cutting 
Conditions

Ratio to
standard
DOC

Mill Dia. (D) × Radius (mm)

2×R0.5 3×R0.8 4×R1 5×R1.2 6×R1.5 8×R2 10×R2 12×R2

Cast Iron / Carbon
Steel / Alloy Steel
(150 - 250HB)

N (RPM)
1.0

12,000 8,000 6,000 4,800 4,000 3,000 2,400 2,000
fz (mm/tooth) 0.11 0.19 0.27 0.33 0.42 0.56 0.70 0.80
Vf (mm/min) 5,380 6,050 6,380 6,380 6,720 6,720 6,720 6,380

Tool Steel
(25 - 35HRC)

N (RPM)
1.0

11,000 7,400 5,600 4,500 3,700 2,800 2,200 1,900
fz (mm/tooth) 0.10 0.17 0.24 0.30 0.38 0.51 0.64 0.73
Vf (mm/min) 4,510 5,110 5,450 5,470 5,680 5,730 5,630 5,540

Pre-hardened steels
(35 - 45HRC)

N (RPM)
1.0

10,000 6,900 5,200 4,100 3,400 2,600 2,100 1,700
fz (mm/tooth) 0.08 0.14 0.19 0.24 0.30 0.40 0.50 0.57
Vf (mm/min) 3,200 3,730 3,950 3,900 4,080 4,160 4,200 3,880

Hardened steels
(45 - 55HRC)

N (RPM)
0.7

8,000 5,300 4,000 3,200 2,700 2,000 1,600 1,300
fz (mm/tooth) 0.08 0.14 0.19 0.24 0.30 0.40 0.50 0.57
Vf (mm/min) 2,560 2,860 3,040 3,040 3,240 3,200 3,200 2,960

Hardened steels
(55 - 60HRC)

N (RPM)
0.5

8,000 5,300 4,000 3,200 2,700 2,000 1,600 1,300
fz (mm/tooth) 0.03 0.05 0.08 0.10 0.12 0.16 0.20 0.23
Vf (mm/min) 1,020 1,140 1,220 1,220 1,300 1,280 1,280 1,190

Standard Conditions (Low RPM/High Feed)

Work Material
Cutting 
Conditions

Ratio to
standard
DOC

Mill Dia. (D) × Radius (mm)

2×R0.5 3×R0.8 4×R1 5×R1.2 6×R1.5 8×R2 10×R2 12×R2

Cast Iron / Carbon
Steel / Alloy Steel
(150 - 250HB)

N (RPM)
0.8

20,000 13,300 9,900 8,000 6,600 5,000 4,000 3,300
fz (mm/tooth) 0.11 0.19 0.27 0.33 0.42 0.56 0.70 0.80
Vf (mm/min) 8,960 10,050 10,530 10,640 11,090 11,200 11,200 10,530

Tool Steel
(25 - 35HRC)

N (RPM)
0.8

18,000 11,700 8,800 7,000 5,800 4,400 3,500 2,900
fz (mm/tooth) 0.10 0.17 0.24 0.30 0.38 0.51 0.64 0.73
Vf (mm/min) 7,370 8,090 8,560 8,510 8,910 9,010 8,960 8,460

Pre-hardened steels
(35 - 45HRC)

N (RPM)
0.7

16,000 10,600 8,000 6,400 5,300 4,000 3,200 2,700
fz (mm/tooth) 0.08 0.14 0.19 0.24 0.30 0.40 0.50 0.57
Vf (mm/min) 5,120 5,720 6,080 6,080 6,360 6,400 6,400 6,160

Hardened steels
(45 - 55HRC)

N (RPM)
0.6

12,700 8,500 6,400 5,100 4,200 3,200 2,500 2,100
fz (mm/tooth) 0.08 0.14 0.19 0.24 0.30 0.40 0.50 0.57
Vf (mm/min) 4,060 4,590 4,860 4,850 5,040 5,120 5,000 4,790

Hardened steels
(55 - 60HRC)

N (RPM)
0.4

11,100 7,400 5,600 4,500 3,700 2,800 2,200 1,900
fz (mm/tooth) 0.03 0.05 0.08 0.10 0.12 0.16 0.20 0.23
Vf (mm/min) 1,420 1,600 1,700 1,710 1,780 1,790 1,760 1,730

Ratio to Depth of Cut and Projection

St : Step over
ae = Radius at end = (Mill Dia/2) − Radius (mm)
ap : Table below

Ratio to Projection ap : Step down Ratio to Projection ap : Step down

5D or less 0.3×R×Ration to standard depth of cut 8D 0.23×R ×Ratio to standard depth of cut

6D 0.27×R×Ration to standard depth of cut 9D 0.19×R ×Ratio to standard depth of cut

7D 0.25×R×Ration to standard depth of cut 10D 0.15×R ×Ratio to standard depth of cut
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Large Depth of Cut (Low RPM • Large Depth of Cut)

Work Material
Cutting 
Conditions

Ratio to
standard
DOC

Mill Dia. (D) × Radius (mm)

2×R0.5 3×R0.8 4×R1 5×R1.2 6×R1.5 8×R2 10×R2 12×R2

Cast Iron / Carbon
Steel / Alloy Steel
(150 - 250HB)

N (RPM)

2.0

12,000 8,000 6,000 4,800 4,000 3,000 2,400 2,000

fz (mm/tooth) 0.05 0.09 0.12 0.15 0.19 0.26 0.32 0.36

Vf (mm/min) 2,460 2,760 2,920 2,920 3,070 3,070 3,070 2,920

Tool Steel
(25 - 35HRC)

N (RPM)

1.8

11,000 7,400 5,600 4,500 3,700 2,800 2,200 1,900

fz (mm/tooth) 0.05 0.08 0.11 0.14 0.18 0.24 0.30 0.34

Vf (mm/min) 2,110 2,400 2,550 2,570 2,660 2,690 2,640 2,600

Pre-hardened steels
(35 - 45HRC)

N (RPM)

1.6

10,000 6,900 5,200 4,100 3,400 2,600 2,100 1,700

fz (mm/tooth) 0.04 0.07 0.10 0.12 0.15 0.20 0.25 0.29

Vf (mm/min) 1,600 1,860 1,980 1,950 2,040 2,080 2,100 1,940

Hardened steels
(45 - 55HRC)

N (RPM)

1.2

8,000 5,300 4,000 3,200 2,700 2,000 1,600 1,300

fz (mm/tooth) 0.04 0.07 0.10 0.12 0.15 0.20 0.25 0.29

Vf (mm/min) 1,280 1,430 1,520 1,520 1,620 1,600 1,600 1,480

Hardened steels
(55 - 60HRC)

N (RPM)

0.7

8,000 5,300 4,000 3,200 2,700 2,000 1,600 1,300

fz (mm/tooth) 0.02 0.03 0.05 0.06 0.07 0.10 0.12 0.14

Vf (mm/min) 610 690 730 730 780 770 770 710

High Speed Conditions (High RPM • High Feed)

Work Material
Cutting 
Conditions

Ratio to
standard
DOC

Mill Dia. (D) × Radius (mm)

2×R0.5 3×R0.8 4×R1 5×R1.2 6×R1.5 8×R2 10×R2 12×R2

Cast Iron / Carbon
Steel / Alloy Steel
(150 - 250HB)

N (RPM)

1.0

15,000 10,100 7,600 6,000 5,000 3,800 3,000 2,500

fz (mm/tooth) 0.09 0.15 0.21 0.26 0.32 0.43 0.54 0.62

Vf (mm/min) 5,180 5,890 6,240 6,160 6,480 6,570 6,480 6,160

Tool Steel
(25 - 35HRC)

N (RPM)

1.0

14,000 9,500 7,200 5,700 4,800 3,600 2,900 2,400

fz (mm/tooth) 0.08 0.13 0.18 0.23 0.29 0.38 0.48 0.55

Vf (mm/min) 4,300 4,920 5,250 5,200 5,530 5,530 5,570 5,250

Pre-hardened steels
(35 - 45HRC)

N (RPM)

1.0

14,000 9,000 6,800 5,400 4,500 3,400 2,700 2,300

fz (mm/tooth) 0.06 0.10 0.14 0.18 0.23 0.30 0.38 0.43

Vf (mm/min) 3,400 3,690 3,930 3,900 4,100 4,130 4,100 3,990

Hardened steels
(45 - 55HRC)

N (RPM)

0.7

10,300 6,900 5,200 4,100 3,400 2,600 2,100 1,700

fz (mm/tooth) 0.06 0.09 0.13 0.17 0.21 0.28 0.35 0.40

Vf (mm/min) 2,310 2,610 2,770 2,730 2,860 2,910 2,940 2,710

Hardened steels
(55 - 60HRC)

N (RPM)

0.5

9,500 6,400 4,800 3,800 3,200 2,400 1,900 1,600

fz (mm/tooth) 0.02 0.04 0.06 0.07 0.09 0.12 0.15 0.17

Vf (mm/min) 910 1,040 1,090 1,080 1,150 1,150 1,140 1,090

ETM
Cutting Conditions 
(Metric)
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Finishing

Work Material
Cutting 
Conditions

Mill Dia. (D) × Radius (mm)

2×R0.5 3×R0.8 4×R1 5×R1.2 6×R1.5 8×R2 10×R2 12×R2

Cast Iron / Carbon
Steel / Alloy Steel
(150 - 250HB)

N (RPM) 29,000 19,100 14,300 11,500 9,500 7,200 5,700 4,800

fz (mm/tooth) 0.02 0.03 0.04 0.05 0.06 0.08 0.10 0.11

Vf (mm/min) 1,860 2,060 2,170 2,190 2,280 2,300 2,280 2,190

Tool Steel
(25 - 35HRC)

N (RPM) 24,000 15,900 11,900 9,500 8,000 6,000 4,800 4,000

fz (mm/tooth) 0.01 0.02 0.03 0.04 0.05 0.06 0.08 0.09

Vf (mm/min) 1,230 1,370 1,450 1,440 1,540 1,540 1,540 1,460

Pre-hardened steels
(35 - 45HRC)

N (RPM) 19,000 12,700 9,500 7,600 6,400 4,800 3,800 3,200

fz (mm/tooth) 0.01 0.02 0.02 0.03 0.04 0.05 0.06 0.07

Vf (mm/min) 730 820 870 870 920 920 910 880

Hardened steels
(45 - 55HRC)

N (RPM) 14,300 9,500 7,200 5,700 4,800 3,600 2,900 2,400

fz (mm/tooth) 0.01 0.01 0.02 0.02 0.03 0.04 0.05 0.06

Vf (mm/min) 460 510 550 540 580 580 580 550

Hardened steels
(55 - 60HRC)

N (RPM) 11,100 7,400 5,600 4,500 3,700 2,800 2,200 1,900

fz (mm/tooth) 0.01 0.01 0.02 0.02 0.02 0.03 0.04 0.05

Vf (mm/min) 280 320 340 340 360 360 350 350

t =0.05 mm~0.1 mm

Pf=0.1R

ETM
Cutting Conditions 
(Metric)



Mirus

New TH Coating for long tool life in both dry and wet machining 

Double gash guarantees high performance in both vertical and  
horizontal feed applications. 
 
Type R: Wave peripheral form for reduced cutting force 
 
Type N: Chip-breaker peripheral form for enhanced chipping resistance

Square End Mills for Ultra-High Efficiency 
Roughing and Semi-Finishing

FEATURES
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IntroductIon
The Mirus Series Square End Mills are designed to outperform conventional end mills in roughing and semi-finishing 
applications across a wide variety of materials including carbon and alloy steels, stainless steels, titanium alloys, pre-
hardened steels and hardened steels. 
 
The Mirus Type R End Mills feature a wave peripheral form for reduced cutting force, making them ideal for roughing 
applications in die & mold materials. The Mirus Type N End Mills feature a chip-breaker peripheral form for enhanced chipping 
resistance, making them well suited for semi-finishing in gummy materials such as stainless steels and titanium alloys.

FeatureS

1. Double Gash Guarantees High Performance in Both Vertical and Horizontal Feed Applications

2.	 New	TH	Coating	for	Long	Tool	Life

The hardness and oxidation resistance of our popular TH Coating has been further improved, enabling longer tool life and 
higher efficiency when cutting high-hardness materials. With a hardness of 3800HV and oxidation temperature of 1200°C, 
long tool life is possible in both dry and wet machining applications.

3. Programming Radius

Conventional gash Double gash

First gash around tip of cutter for high rigidity. 
Secondary gash near peripheral for enhan-
ced chip-evacuation.

Double Gash achieves perfect balance in 
rigidity and chip evacuation!

To increase chipping resistance, a special 
geometry is adopted on the tip of the square 
type tools. Please set up the tool corner 
R with approximate radius as listed in the 
following table.

MIRUS Type R
Ø6
Ø8 ~ Ø12

Approx radius
0.4mm
0.5mm

Approx radius
0.4mm
0.5mm

MIRUS Type N
Ø6
Ø8 ~ Ø12

MIRUS Type R MIRUS Type N
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Wave peripheral form

Chip breaker peripheral form

Low cutting force

High chipping
resistance

Chip bre

Wave peWave pe

Low c

MIRUS Type R

MIRUS Type N

4.	 Unequal	Phase	Effectively	Reduces	Vibration	and	Achieves	High	Efficiency

5. Different Peripheral Forms for Different Applications 

Equal cutting volume Unequal cutting volume

Conventional phase Unequal phase Conventional phase Unequal phase

  
Equal cutting volume Unequal cutting volume

slotting

material S50C Tool

n=8,000min-1 vf=3,000mm/min
ap=8mma e=8mm

Cutting force Cutting force

Conventional phase end mill Conventional phase end millEMXR4080-TH

251.9N251.9N
146.1N146.1N

work S50C Tool T
n=5,000min-1

vf=1,500mm/min
ap=8mma e=1mm

EMXN4080-TH

Phase of peripheral edge in one rotation Phase of peripheral edge in one rotation

T1T2T3T4 T1T2T3T4T1T2T3T4T1T2T3T4

MIRUS Type R MIRUS Type N
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6. Work Material Recommendations

Work material Non-sticky materialSticky material

Type NType R

Suitability  

Process

Slotting  

Side milling  

Z plunging

 

 

 

 30° or less  

  

－  

－  

－  

－  

  

－  

－  

－  

－  

  

 

 

 

 15° or less  

  

 

 

 

 5° or less   

  

 

 

 

 20° or less   

  

 

 

 

 5° or less   

  

 

 

 

 10° or less   

  

 

 

 

 10° or less   

  

 

 

 

 5° or less   

Cast iron, Carbon steel
Alloy steel

Work material Recommendation items

Stainless steels

Titanium alloy

Pre-hardened steels

Hardened steels

Max ramping
angle

Suitability  

Process

Slotting  

Side milling  

Z plunging

Max ramping
angle

Suitability  

Process

Slotting  

Side milling  

Z plunging

Max ramping
angle

Suitability  

Process

Slotting  

Side milling  

Z plunging

Max ramping
angle

Suitability  

Process

Slotting  

Side milling  

Z plunging

Max ramping
angle

Most recommended application

roughing semi-finishing roughing semi-finishing

roughing semi-finishing roughing semi-finishing

roughing semi-finishing roughing semi-finishing

roughing semi-finishing roughing semi-finishing

roughing semi-finishing roughing semi-finishing

High

Recommendation 
Level

Low

(45-55HRC)

(32-45HRC)

(25-35HRC)

(150-250HB)

MIRUS Type R

MIRUS Type N

  

Best           Better            Acceptable
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Helix Angle 45°

Dc (Ø6) 0/-0.015

Dc (Ø8-12) 0/-0.02

Ds h5

SQUARE NOSE ROUGHING SEMI-FINISHING 4 FLUTES TH COATING

l

ØDc

L

ØDs

EMXR-TH (Type R)

Part No.

Size (mm)

Stock Dc l L Ds
Approx 
Radius

EMXR4060-TH  6 9 60 6 0.4*
EMXR4080-TH  8 12 75 8 0.5*
EMXR4100-TH  10 15 80 10 0.5*
EMXR4120-TH  12 18 100 12 0.5*

EMXN-TH (Type N)

Part No. Stock

Size (mm)

Dc l L Ds
Approx 
Radius

EMXN4060-TH  6 9 60 6 0.4*
EMXN4080-TH  8 12 75 8 0.5*
EMXN4100-TH  10 15 80 10 0.5*
EMXN4120-TH  12 18 100 12 0.5*

EMXR-TH Inch (Type R)

Part No. Stock Dc l L Ds
Approx 
Radius

IEMXR4080-TH  1/4" 3/8" 2.953" 1/4" .0157"
IEMXR4120-TH  3/8" 9/16" 3.150" 3/8" .0196"
IEMXR4160-TH  1/2" 3/4" 3.937" 1/2" .0275"

Mirus
Square End Mill

HRC 55

55
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Type R – Side Milling
Cast iron, Carbon steels, 
Alloy steels
(150-250HB) 

Tool steels
(25-35HRC) 
 

Pre-hardened steels
(35-45HRC)

Hardened steels
(45-55HRC)

Depth of cut
(mm)

ae ap ae ap ae ap ae ap

0.5Dc 1.0Dc 0.375Dc 1.0Dc 0.25Dc 1.0Dc 0.125Dc 1.0Dc

Mill dia. (mm) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min)
6 8,000 1,730 7,200 1,240 6,400 970 5,600 730
8 6,000 1,820 5,400 1,310 4,800 1,020 4,200 770

10 4,800 1,820 4,300 1,310 3,800 1,010 3,300 750
12 4,000 1,730 3,600 1,240 3,200 970 2,800 730

Type R – Slotting
Cast iron, Carbon steels, 
Alloy steels
(150-250HB) 

Tool steels
(25-35HRC) 
 

Pre-hardened steels
(35-45HRC)

Hardened steels
(45-55HRC)

Depth of cut
(mm)

ae ap ae ap ae ap ae ap

1.0Dc 1.0Dc 1.0Dc 0.8Dc 1.0Dc 0.5Dc 1.0Dc 0.2Dc

Mill dia. (mm) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min)
6 6,900 1,190 6,100 840 5,300 640 4,500 470
8 5,200 1,260 4,600 890 4,000 680 3,400 500

10 4,100 1,250 3,700 900 3,200 680 2,700 490
12 3,400 1,180 3,100 860 2,700 650 2,300 480

Type R – Ramping
Cast iron, Carbon steels, 
Alloy steels
(150-250HB) 

Tool steels
(25-35HRC) 
 

Pre-hardened steels
(35-45HRC)

Hardened steels
(45-55HRC)

Max. ramp-
ing angle

30° or less 15° or less 15° or less 5° or less

Mill dia. (mm) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min)
6 6,900 890 6,100 790 5,300 570 4,500 490
8 5,200 950 4,600 840 4,000 610 3,400 520

10 4,100 930 3,700 840 3,200 610 2,700 510
12 3,400 880 3,100 800 2,700 580 2,300 500

Type R – Two-way profiling
Cast iron, Carbon steels, 
Alloy steels
(150-250HB) 

Tool steels
(25-35HRC) 
 

Pre-hardened steels
(35-45HRC)

Hardened steels
(45-55HRC)

Depth of cut
(mm)

Max. ae Max. ae Max. ae Max. ae
0.5Dc 0.375Dc 0.25Dc 0.125Dc

Mill dia. (mm) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min)
6 8,000 2,070 7,200 1,560 6,400 1,240 5,600 970
8 6,000 2,190 5,400 1,640 4,800 1,310 4,200 1,020

10 4,800 2,190 4,300 1,630 3,800 1,300 3,300 1,000
12 4,000 2,070 3,600 1,560 3,200 1,240 2,800 970

ap

ae

ap

ae

Ramping angle

Mirus
Type – R
Cutting Conditions
(Metric)
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Mirus
Mirus EMXR
Type – R
Cutting Conditions
(Inch)

Side Milling (Cat-40)
Inch Mild Steel & Cast Iron P20-PX5 (25-35HRc) Pre-Hardened Steel (35-45HRc) 45-52HRc

Diameter RPM Feed Step Down Step Over RPM Feed Step Down Step Over RPM Feed Step Down Step Over RPM Feed Step Down Step Over

1/4" 7500 50 ipm .250" .125" 6750 36 ipm .250" .094" 6000 25 ipm .250" .063" 5250 18 ipm .250" .031"
3/8" 5000 60 ipm .281" .188" 4500 43 ipm .281" .141" 4000 30 ipm .281" .094" 3500 22 ipm .281" .047"
1/2" 3750 50 ipm .250" .250" 3375 36 ipm .250" .188" 3000 25 ipm .250" .125" 2625 18 ipm .250" .063"

Slotting (Cat-40)
Inch Mild Steel & Cast Iron P20-PX5 (25-35HRc) Pre-Hardened Steel (35-45HRc) 45-52HRc

Diameter RPM Feed Step Down Step Over RPM Feed Step Down Step Over RPM Feed Step Down Step Over RPM Feed Step Down Step Over

1/4" 6500 35 ipm .250" .250" 5850 25 ipm .200" .250" 5200 18 ipm .125" .250" 4550 12 ipm .050" .250"
3/8" 4350 40 ipm .281" .375" 3915 29 ipm .225" .375" 3480 20 ipm .141" .375" 3045 13 ipm .056" .375"
1/2" 3250 35 ipm .250" .500" 2925 25 ipm .200" .500" 2600 18 ipm .125" .500" 2275 12 ipm .050" .500"

Max Ramp Angle

-20HRc = less 30deg
25-30HRc = less 15deg
35-45HRc = less 15deg
45-55HRc = less 5deg
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Mirus

Type N – Side Milling
Cast iron, Carbon steels, 
Alloy steels
(150-250HB) 

Tool steels , Stainless steels
(25-35HRC) 
 

Pre-hardened steels
(35-45HRC)

Hardened steels
(45-55HRC)

Depth of cut
(mm)

ae ap ae ap ae ap ae ap

0.5Dc 1.0Dc 0.375Dc 1.0Dc 0.25Dc 1.0Dc 0.125Dc 1.0Dc

Mill dia. (mm) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min)
6 7,400 1,600 6,600 1,140 5,800 880 5,000 650
8 5,600 1,700 5,000 1,220 4,400 940 3,800 690

10 4,500 1,710 4,000 1,220 3,500 930 3,000 680
12 3,700 1,600 3,300 1,140 2,900 880 2,500 650

Type N – Slotting
Cast iron, Carbon steels, 
Alloy steels
(150-250HB) 

Tool steels , Stainless steels
(25-35HRC) 
 

Pre-hardened steels
(35-45HRC)

Hardened steels
(45-55HRC)

Depth of cut
(mm)

ae ap ae ap ae ap ae ap

1.0Dc 1.0Dc 1.0Dc 0.8Dc 1.0Dc 0.5Dc 1.0Dc 0.2Dc

Mill dia. (mm) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min)

6 6,400 1,110 5,600 770 4,800 580 4,000 4.1
8 4,800 1,170 4,200 820 3,600 610 3,000 440

10 3,800 1,160 3,300 800 2,900 620 2,400 440
12 3,200 1,110 2,800 770 2,400 580 2,000 410

Type N – Ramping
Cast iron, Carbon steels, 
Alloy steels
(150-250HB) 

Tool steels , Stainless steels
(25-35HRC) 
 

Pre-hardened steels
(35-45HRC)

Hardened steels
(45-55HRC)

Max. ramp-
ing angle

20° or less 15° or less 
(5° or less for Sainless Steels)

10° or less 5° or less

Mill dia. (mm) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min)

6 6,400 830 5,600 730 4,800 520 4,000 430
8 4,800 880 4,200 770 3,600 550 3,000 460

10 3,800 870 3,300 750 2,900 550 2,400 460
12 3,200 830 2,800 730 2,400 520 2,000 430

Type N – Two-way profiling
Cast iron, Carbon steels, 
Alloy steels
(150-250HB) 

Tool steels , Stainless steels
(25-35HRC) 
 

Pre-hardened steels
(35-45HRC)

Hardened steels
(45-55HRC)

Depth of cut
(mm)

Max. ae Max. ae Max. ae Max. ae
0.5Dc 0.375Dc 0.25Dc 0.125Dc

Mill dia. (mm) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min) N (RPM) Vf (mm/min)

6 7,400 1,920 6,600 1,430 5,800 1,130 5,000 860
8 5,600 2,040 5,000 1,520 4,400 1,200 3,800 920

10 4,500 2,050 4,000 1,520 3,500 1,200 3,000 910
12 3,700 1,920 3,300 1,430 2,900 1,130 2,500 860

Please use Type N for Stainless Steel applications and reduce the feed rate 30-50% from the values shown in the table above.

ap

ae

ap

ae

Ramping angle

Mirus
Type – N
Cutting Conditions
(Metric)



EPP Series

Extremely rigid design and thin coating layer provide  
highly accurate finishes

Improved flute design provides exceptional chip evacuation

EPP-CR: Four Flute, TH Coated Corner Radius End Mills

EPP4: Four Flute, TH Coated Square End Mills

EPP3: Three Flute, CS Coated Square End Mills

High Performance, High Reliability 
Square & Corner Radius End Mills

FEATURES

41
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EPP Series

41

IntroductIon
The EPP Series End Mills are ideal for the high-speed roughing, semi-finishing and finishing of a wide variety of materials, 
especially from pre-hardened steels (35HRC) to hardened steels. Their rigid design efficiently evacuates chips and 
provides excellent workpiece finishes.

FeatureS

1.	 TH	Coated	EPP-CR	and	EPP4	for	High-Speed,	High-Efficiency	Machining	of	Hardened	Steels

2.	 CS	Coated	EPP3	for	High-Efficiency	Machining	of	Carbon	and	Alloy	Steels 

3. Range 

1200

1

1000

0.8

800

0.6

600

0.4

400

0.2

1000

1000

2000

2000

3000

3000

4000

4000

HARDNESS

HARDNESS

O
XI

D
IZ

IN
G

 T
EM

P 
(C

°)
C

O
EF

FI
C

IE
N

T 
O

F 
FR

IC
TI

O
N

(μ
)

TiN

CS

TiAIN

TiAIN

TH

TiN

The high hardness and oxidation resistance 
of the revolutionary TH Coating ensure 
excellent performance and long tool life in 
40-55HRC hardened steels such as H13, 
D2, and A2 as well as pre-hardened steels. 
High heat resistance makes TH Coated tools 
suitable for dry cutting.

Nano-crystal technology helps to reduce 
the friction-resistance of the coating 
while maintaining the hardness. This 
reduction in friction decreases tool wear 
and also makes dry cutting possible.

70HRC

D2 (H) 
AISI 420

AISI 4140 
AISI 304

H13 (A) 
D2 (A) 

AISI 1049

H13 (H)

P21

60
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20

0 50
(164 sfm) (328.1 sfm)

CUTTING SPEED (m/min)
(492.1 sfm) (656.2 sfm)

100 150 200
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EPP Series

l

ØD

L

Ød

Helix Angle 43°

D (Ø3-6) 0/-0.015

D (Ø8-10) 0/-0.02

d h6

SQUARE NOSE SEMI-FINISHINGROUGHING FINISHING HRC 55

55
4 FLUTES TH COATING

EPP-CR

Part No. Stock Flutes
Size (mm)

Corner Radius ØD l L Ød

EPP4030-02-TH  4 0.2 3 8 60 6
EPP4030-05-TH  4 0.5 3 8 60 6
EPP4040-02-TH  4 0.2 4 11 60 6
EPP4040-05-TH  4 0.5 4 11 60 6

EPP4040-10-TH  4 1.0 4 11 60 6
EPP4050-02-TH  4 0.2 5 13 60 6
EPP4050-05-TH  4 0.5 5 13 60 6
EPP4050-10-TH  4 1.0 5 13 60 6
EPP4060-03-TH  4 0.3 6 13 60 6
EPP4060-05-TH  4 0.5 6 13 60 6
EPP4060-10-TH  4 1.0 6 13 60 6
EPP4060-15-TH  4 1.5 6 13 60 6
EPP4080-03-TH  4 0.3 8 19 75 8
EPP4080-05-TH  4 0.5 8 19 75 8
EPP4080-10-TH  4 1.0 8 19 75 8
EPP4080-15-TH  4 1.5 8 19 75 8
EPP4080-20-TH  4 2.0 8 19 75 8
EPP4100-03-TH  4 0.3 10 22 80 10
EPP4100-05-TH  4 0.5 10 22 80 10
EPP4100-10-TH  4 1.0 10 22 80 10
EPP4100-15-TH  4 1.5 10 22 80 10
EPP4100-20-TH  4 2.0 10 22 80 10
EPP4120-05-TH  4 0.5 12 26 100 12
EPP4120-10-TH  4 1.0 12 26 100 12
EPP4120-15-TH  4 1.5 12 26 100 12
EPP4120-20-TH  4 2.0 12 26 100 12
EPP4120-30-TH  4 3.0 12 26 100 12

EPP-CR-TH
Four Flute

 = Stocked items in Japan
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EPP Series

Helix Angle 43°

D (Ø3-6) 0/-0.015

D (Ø8-12) 0/-0.02

d h6

SQUARE NOSE SEMI-FINISHINGROUGHING FINISHING HRC 55

55
4 FLUTES TH COATING

EPP4-TH - METRIC

Part No.
Size (mm)

Stock Flutes ØD l L Ød

EPP4030-TH  4 3 8 60 6
EPP4040-TH  4 4 11 60 6
EPP4050-TH  4 5 13 60 6
EPP4060-TH  4 6 13 60 6
EPP4070-TH  4 7 16 70 8
EPP4080-TH  4 8 19 75 8

EPP4090-TH  4 9 19 80 10

EPP4100-TH  4 10 22 80 10
EPP4110-TH  4 11 22 100 12
EPP4120-TH  4 12 26 100 12

EPP4-TH
Four Flute

 = Stocked items in Japan
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EPP Series

Side Milling

Work Material
(Hardness)

Cutting
Range

Step down/
Step over
D: Dia mm

Cutting
Conditions

Tool Dia.

Ø3 Ø4 Ø5 Ø6 Ø8 Ø10

Alloy Steel
(200-250HB)

High
Speed

ap=1.5D N (RPM) 16,000 12,000 9,600 8,000 6,000 4,800

ae=0.1D Vf (mm/min) 1,800 1,900 2,100 2,200 2,400 2,200

General ap=1.5D N (RPM) 9,600 7,200 5,700 4,800 3,600 2,900

ae=0.15D Vf (mm/min) 860 920 1,000 1,080 1,150 1,070

Alloy Steel
(25-35HRC)

High
Speed

ap=1.5D N (RPM) 14,000 10,000 8,300 6,900 5,200 4,100

ae=0.05D Vf (mm/min) 1,400 1,400 1,600 1,700 1,900 1,700

General ap=1.5D N (RPM) 9,600 7,200 5,700 4,800 3,600 2,900

ae=0.1D Vf (mm/min) 770 830 900 970 1,040 960

Pre-Hardened
Steel
(35-45HRC)

High
Speed

ap=1.5D N (RPM) 12,000 8,800 7,000 5,800 4,400 3,500

ae=0.05D Vf (mm/min) 1,100 1,100 1,200 1,300 1,400 1,300

General ap=1.5D N (RPM) 8,500 6,400 5,100 4,200 3,200 2,500

ae=0.07D Vf (mm/min) 610 660 720 750 820 740

Hardened Steel
(45-55HRC)

High
Speed

ap=1.5D N (RPM) 11,000 8,000 6,400 5,300 4,000 3,200

ae=0.02D Vf (mm/min) 860 900 990 1,040 1,120 1,030

General ap=1.5D N (RPM) 7,400 5,600 4,500 3,700 2,800 2,200

ae=0.05D Vf (mm/min) 460 500 550 580 630 570

Slotting

Work Material
(Hardness)

Cutting
Range

Step down/
Step over
D: Dia mm

Cutting
Conditions

Tool Dia.

Ø3 Ø4 Ø5 Ø6 Ø8 Ø10

Alloy Steel
(200-250HB)

High
Speed

ap≤0.5D N (RPM) 8,500 6,400 5,100 4,200 3,200 2,500

ae=1D Vf (mm/min) 820 920 980 1,010 1,090 950

General ap≤1D N (RPM) 6,400 4,800 3,800 3,200 2,400 1,900

ae=1D Vf (mm/min) 490 550 580 610 650 580

Alloy Steel
(25-35HRC)

General ap≤0.5D N (RPM) 6,400 4,800 3,800 3,200 2,400 1,900

ae=1D Vf (mm/min) 440 500 530 550 590 520

Pre-Hardened Steel
(35-45HRC)

General ap≤0.5D N (RPM) 5,800 4,400 3,500 2,900 2,200 1,800

ae=1D Vf (mm/min) 360 410 430 450 480 440

Hardened Steel
(45-55HRC)

General ap≤0.2D N (RPM) 5,300 4,000 3,200 2,700 2,000 1,600

ae=1D Vf (mm/min) 240 280 290 310 330 290

EPP-CR-TH/EPP-TH
Cutting Conditions
(Metric)

ap

ae

ap

ae
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EPP Series

Helix Angle 43°

D (Ø3-6) 0/-0.015

D (Ø8-12) 0/-0.02

d h5

SQUARE NOSE SEMI-FINISHINGROUGHING FINISHING

40
HRC 40 3 FLUTES CS COATING

A

B

EPP3-CS - METRIC

Part No.
Size (mm)

Stock Flutes ØD l L Ød Type

EPP3030-CS  3 3 8 60 6 A
EPP3040-CS  3 4 11 60 6 A
EPP3050-CS  3 5 13 60 6 A
EPP3060-CS  3 6 13 60 6 B

EPP3080-CS  3 8 19 75 8 B
EPP3100-CS  3 10 22 80 10 B
EPP3120-CS  3 12 26 100 12 B

EPP3-CS
Three Flute

 = Stocked items in Japan
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EPP Series

Work Material
(Hardness)

Cutting
Range

Slotting
Dia. (mm)

Side
Milling
Dia. (mm)

Cutting
Conditions

Tool Dia.

Ø3 Ø4 Ø5 Ø6 Ø8 Ø10 Ø12

Aluminium Alloy
Wrought
A7075, A5052

High
Speed ap≤0.5D ap=1.5D N (RPM) 37,000 28,000 22,000 19,000 14,000 11,000 9,300

ae=1D ae=0.1D Vf (mm/min) 2,800 2,900 3,200 3,500 3,600 3,300 3,100

General ap≤1D ap=1.5D N (RPM) 21,000 16,000 13,000 11,000 8,000 6,400 5,300

ae=1D ae=0.2D Vf (mm/min) 1,600 1,700 1,900 2,000 2,000 1,900 1,700

Cast Iron
(150-200HB)

High
Speed ap≤0.5D ap=1.5D N (RPM) 6,400 4,800 3,800 3,200 2,400 1,900 1,600

ae=1D ae=0.1D Vf (mm/min) 480 500 550 600 610 570 530

General ap≤1D ap=1.5D N (RPM) 4,200 3,200 2,500 2,100 1,600 1,300 1,100

ae=1D ae=0.2D Vf (mm/min) 320 340 360 390 410 390 360

Carbon Steel
(180-220HB)

High
Speed ap≤0.5D ap=1.5D N (RPM) 9,600 7,200 5,700 4,800 3,600 2,900 2,400

ae=1D ae=0.1D Vf (mm/min) 860 860 940 1,010 1,030 1,000 900

General ap≤1D ap=1.5D N (RPM) 7,400 5,600 4,500 3,700 2,800 2,200 1,900

ae=1D ae=0.2D Vf (mm/min) 560 590 650 690 710 660 630

Alloy Steel
(200-250HB)

High
Speed ap≤0.5D ap=1.5D N (RPM) 7,400 5,600 4,500 3,700 2,800 2,200 1,900

ae=1D ae=0.1D Vf (mm/min) 670 670 740 780 800 760 710

General ap≤1D ap=1.5D N (RPM) 5,300 4,000 3,200 2,700 2,000 1,600 1,300

ae=1D ae=0.15D Vf (mm/min) 400 420 460 500 510 480 430

Pre-hardened
Steel
(25-40HRC)

General ap≤0.5D ap=1.5D N (RPM) 5,300 4,000 3,200 2,700 2,000 1,600 1,300

ae=1D ae=0.1D Vf (mm/min) 360 360 400 430 430 410 370

Stainless Steel General ap≤0.5D ap=1.5D N (RPM) 5,300 4,000 3,200 2,700 2,000 1,600 1,300

ae=1D ae=0.1D Vf (mm/min) 290 290 320 340 340 330 290

Titanium Alloys
Ti-6Al-4V

General ap≤0.2D ap=1.5D N (RPM) 5,300 4,000 3,200 2,700 2,000 1,600 1,300

ae=1D ae=0.1D Vf (mm/min) 360 360 400 430 430 410 370

High Heat Resis-
tant Alloys
Inconel, Hasteloy

General ap≤0.2D ap=1.5D N (RPM) 2,100 1,600 1,300 1,100 800 640 530

ae=1D ae=0.05D Vf (mm/min) 90 100 110 120 110 110 100

- For slotting, please refer to the chart above regarding the depth of cut for slotting.
- For side milling, please increase RPM to 1~1.3 times and Feed Rate to 1~1.5 times of the figures in the chart above.
- The RPM generally used for slotting is used for spot facing, just lower the feed rate by about 20%.

ap

ae

ap

ae

EPP3-CS
Cutting Conditions
(Metric)



CEPR

TH Coating has excellent hardness and heat resistance 
properties 
 
Newly designed flute geometry increases rigidity and improves 
chip 
evacuation 
 
CEPR-TH Multi-Flute Square End Mills for high performance side 
milling & finishing

High Precision Multi-Flute End Mills 
for Maximum Efficiency and Tool Life

FEATURES
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CEPR

FeatureS
1. TH Coating's Hardness and Oxidation Resistance

2. Cutting Performance: CEPR

28692744

1970
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CEPR

D (Ø1-6) 0/-0.015

D (Ø8-12) 0/-0.02

SQUARE NOSE SEMI-FINISHING FINISHING

70
HRC 70 6 FLUTES6 FLUTES4 FLUTES TH COATING

Part No. Stock Flutes

Size (mm)

ØD l L Ød

CEPR4010-TH  4 1 3.5 60 6

CEPR4015-TH  4 1.5 5 60 6

CEPR4020-TH  4 2 7 60 6

CEPR4025-TH  4 2.5 8 60 6

CEPR4030-TH  4 3 10 60 6

CEPR4035-TH  4 3.5 12 60 6

CEPR4040-TH  4 4 12 60 6

CEPR4045-TH  4 4.5 15 60 6

CEPR4050-TH  4 5 15 60 6

CEPR4055-TH  4 5.5 15 60 6

CEPR6060-TH  6 6 15 60 6

CEPR6065-TH  6 6.5 20 75 8

CEPR6070-TH  6 7 20 75 8

CEPR6075-TH  6 7.5 20 75 8

CEPR6080-TH  6 8 20 75 8

CEPR6085-TH  6 8.5 25 80 10

CEPR6090-TH  6 9 25 80 10

CEPR6095-TH  6 9.5 25 80 10

CEPR6100-TH  6 10 25 80 10

CEPR6105-TH  6 10.5 30 100 12

CEPR6110-TH  6 11 30 100 12

CEPR6115-TH  6 11.5 30 100 12

CEPR6120-TH  6 12 30 100 12

CEPR
Square Multi-Flute Style

CEPR

Part No. Stock Flutes

Size (mm)

Corner 
Radius ØD I L Ød

CEPR6060-03-TH  6 0.3 6 15 60 6

CEPR6060-05-TH  6 0.5 6 15 60 6

CEPR6060-10-TH  6 1.0 6 15 60 6

CEPR6080-03-TH  6 0.3 8 20 75 8

CEPR6080-05-TH  6 0.5 8 20 75 8

CEPR6080-10-TH  6 1.0 8 20 75 8

CEPR6100-05-TH  6 0.5 10 25 80 10

CEPR6100-10-TH  6 1.0 10 25 80 10

CEPR6100-15-TH  6 1.5 10 25 80 10

CEPR6100-20-TH  6 2.0 10 25 80 10

CEPR6120-05-TH  6 0.5 12 30 100 12

CEPR6120-10-TH  6 1.0 12 30 100 12

CEPR6120-15-TH  6 1.5 12 30 100 12

CEPR6120-20-TH  6 2.0 12 30 100 12

CEPR-CR

 = Stocked items in Japan
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CEPR

Work Material
(Hardness)

Cutting 
Range

Depth
of cut

Cutting 
Cond.

Tool Dia. (mm)

1 2 3 4 6 8 10 12

Tool Steel
(25-35HRC)

High
Speed

ap=1.5
ae=0.1D

Vc (m/min) 250 250 250 280 280 280 280 280
N (RPM) 79600 39800 26500 22300 14900 11100 8900 7400
fz (mm/t) 0.008 0.018 0.029 0.042 0.060 0.080 0.100 0.110
Vf (mm/min) 2550 2870 3070 3750 5360 5330 5340 4880

General ap=1.5
ae=0.1D

Vc (m/min) 60 120 120 140 140 140 140 140
N (RPM) 19100 19100 12700 11100 7400 5600 4500 3700
fz (mm/t) 0.008 0.018 0.029 0.042 0.065 0.085 0.100 0.110
Vf (mm/min) 610 1380 1470 1860 2890 2860 2700 2440

Pre-hardened steel
(35-45HRC)

High
Speed

ap=1.5
ae=0.05D

Vc (m/min) 250 250 250 260 260 260 260 260
N (RPM) 79600 39800 26500 20700 13800 10300 8300 6900
fz (mm/t) 0.008 0.016 0.026 0.038 0.055 0.075 0.090 0.100
Vf (mm/min) 2550 2550 2760 3150 4550 4640 4480 4140

General ap=1.5D
ae=0.1D

Vc (m/min) 60 100 100 120 120 120 120 120
N (RPM) 19100 15900 10600 9500 6400 4800 3800 3200
fz (mm/t) 0.005 0.011 0.018 0.026 0.040 0.055 0.065 0.070
Vf (mm/min) 380 700 760 990 1540 1580 1480 1340

Hardened steel
(45-55HRC)

High
Speed

ap=1.5
ae=0.03D

Vc (m/min) 200 200 200 230 230 230 230 230
N (RPM) 63700 31800 21200 18300 12200 9200 7300 6100
fz (mm/t) 0.007 0.014 0.023 0.033 0.050 0.065 0.080 0.090
Vf (mm/min) 1780 1780 1950 2420 3660 3590 3500 3290

General ap=1.5
ae=0.06D

Vc (m/min) 60 80 80 100 100 100 100 100
N (RPM) 19100 12700 8500 8000 5300 4000 3200 2700
fz (mm/t) 0.005 0.010 0.016 0.023 0.035 0.045 0.055 0.060
Vf (mm/min) 380 510 540 740 1110 1080 1060 970

Hardened steel
(55-65HRC)

High
Speed

ap=1.5D
ae=0.02D

Vc (m/min) 150 150 150 180 180 180 180 180
N (RPM) 47700 23900 15900 14300 9500 7200 5700 4800
fz (mm/t) 0.006 0.013 0.021 0.030 0.045 0.060 0.070 0.080
Vf (mm/min) 1140 1240 1340 1720 2570 2590 2390 2300

General ap=1.5D
ae=0.04D

Vc (m/min) 60 60 60 80 80 80 80 80
N (RPM) 19100 9500 6400 6400 4200 3200 2500 2100
fz (mm/t) 0.004 0.009 0.015 0.021 0.030 0.040 0.050 0.055
Vf (mm/min) 310 340 380 540 760 770 750 690

Hardened steel
(65-70HRC)

High
Speed

ap=1.5D
ae=0.02D

Vc (m/min) 100 100 100 130 130 130 130 130
N (RPM) 31800 15900 10600 10300 6900 5200 4100 3400
fz (mm/t) 0.005 0.012 0.019 0.027 0.040 0.055 0.065 0.070
Vf (mm/min) 640 760 810 1110 1660 1720 1600 1430

General ap=1.5D
ae=0.04D

Vc (m/min) 40 40 40 60 60 60 60 60
N (RPM) 12700 6400 4200 4800 3200 2400 1900 1600
fz (mm/t) 0.004 0.008 0.013 0.019 0.030 0.040 0.045 0.050
Vf (mm/min) 200 200 220 360 580 580 510 480

ap

ae

CEPR
Cutting Conditions
Side Milling 
(Metric)



EPSM / EPSW

Innovative cutting edge design increases tool life

New PN coating exhibits excellent adhesion and wear resistance

EPSM: For both roughing and finishing applications in high-rigidity 
set-ups

EPSW: Features wave form peripheral edges for stable machining 
even in low-rigidity set-ups 

PN Coated End Mills for Machining of 
Stainless Steels

FEATURES
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EPSM / EPSW

EPSM EPSM EPSM EPSM Epoch SUS Multi

EPSWEPSWEPSWEPSWEpoch SUS Wave

Double eccentric relief face (EPSM)

 

Unequal pitch 

Optimized Flute geometry (EPSW)

Double-gash

IntroductIon
In the EPSM and EPSW End Mills, advanced cutting geometries combine with Hitachi Tool’s superior coating technology to 
deliver enhanced performance in the machining of stainless steels. The unequal pitch geometry dramatically suppresses 
vibration, while the double gash provides smooth chip evacuation. Our new PN Coating exhibits excellent adhesion and 
wear resistance, delivering excellent tool life in stainless steels.

FeatureS

1. Unique Design for Maximum Performance in Stainless Steels

2. Overview of Epoch SUS Series

Realization of stable machining even in low-rigidity
situations including spindle, clamping, parts geometry. 

Roughing (Efficiency) Finishing (Precision) Low-rigidity situation

High-rigidity situation

Square & radius type

Versatility in both roughing and 
finishing applications. Realization of 
long-tool-life & stable machining by 
innovative cutting edges design.

Epoch

Wave-form cutting edges type

Epoch
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EPSM / EPSW

4. Unequal Pitch Geometry Dramatically Suppresses Vibration

5. Double Gash Provides Smooth Chip Evacuation

α°

θ°

θ°

α°

EPSM Unequal pitch geometry EPSM (Unequal pitch) Competitor (Equal pitch)

Cutting force in slottingCutting force in slotting

Broken during cutting

1st gash for high rigidity !

2nd gash for stable chip evacuation ! 1st gash1st gash

2nd gash2nd gash

Conventional single gashDouble Gash

3.	 PN	Coating	Improves	Wear	Resistance	and	Tool	Life	in	Stainless	Steels

 

Adhesion of PN coating Cross-sectional structure and characteristics of
PN coating membrane

Conventional coating PN coating Substrate: 
Carbide alloy

Coating is peeling.

No peeling

Superior 
adhesion

Improved adhesion 
strength increases 
stability!

Microstructure increases heat resistance!

Membrane
surface with
improved 
lubrication 
characteristics

• A heat resistant coating material with excellent adhesion to the tool substrate was achieved by optimizing the AI content.
• Exhibits high hardness (3000HV) with good wear resistance due to doping of hte AlCr coating layer with Si (TiAlN: 2800HV)
• Exhibits excellent cutting life for cutting materials such as plastic molds, etc. where tool seizure often occurs. (2x the cutting life 

compared to conventional products.) Provides the long life in cutting processing of materials starting with HPM-MAGIC and including 
prehardened steel, carbon steel, alloy steel, stainless steel, H13, D2 and more.

 
Note: This product obtains less electric conductivity. Therefore, please caution of using electric transmitted measuring systems.

"Double Gash" achieves perfect balance with rigitity and chip evacuation! It guarantees high performance in vertical and horizontal milling!



300 © 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

EPSM / EPSW

7. EPSW Features Improved Wave From Design 

EPSW Optimized flute geometry Conventional flute geometry

EPSW optimized flute geometry dramatically improves chip-disposal of wave-form cutter

6. Double-Eccentric Relief Face

Double-Eccentric Traditional relief face

1st eccentric relief face1st eccentric relief face

2nd eccentric
relief face

2nd eccentric
relief face

Rake face

Cross section

Relief face

Cross section

Cutting edge
Cutting edge

Wear status after SUS side milling

1st eccentric relief face

2nd eccentric relief face

Double-eccentric relief face realize a stable and small wear 
when guaranteeing higher cutting edge rigidity, 

Wear is restricted by first
eccentric rilief face 

Flank wear extended to the dotted line.

Rake face

8. Available for Versatile machining

Side Milling Slotting Bore-expanding Pocketting
(Ramping    Side milling)

Pocketting
(Plunging    Side milling)

Blind Slotting
(Plunging    Slotting)
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EPSM EPSM4-PN

Part No. Stock
Size (mm)

DC l L DS Type

EPSM4010-PN  1.00 2.5 56 6 A

EPSM4020-PN  2.00 5.0 56 6 A

EPSM4030-PN  3.00 7.5 56 6 A
EPSM4040-PN  4.00 10.0 56 6 A
EPSM4050-PN  5.00 12.5 56 6 A
EPSM4060-PN  6.00 15.0 56 6 B
EPSM4070-PN  7.00 17.5 63 8 A
EPSM4080-PN  8.00 20.0 63 8 B
EPSM4090-PN  9.00 22.5 74 10 A
EPSM4100-PN  10.00 25.0 74 10 B
EPSM4110-PN  11.00 27.5 86 12 A
EPSM4120-PN  12.00 30.0 86 12 B
EPSM4160-PN  16.00 40.0 110 16 B
EPSM4200-PN  20.00 50.0 125 20 B

l
L

Dc

Dc

Ds

Ds

l
L

20°

B type

A type

SQUARE NOSE ROUGHING SEMI-FINISHING FINISHING 4 FLUTES PN COATING

40
HRC 40

 = Stocked items in Japan

Ds (6-12)       h5 Dc (Ø1-6)            0/-0.015

Ds (16-20)     h6 Dc (Ø7-20)          0/-0.02

Helix Angle  40°
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EPSM

Part No. Stock
Size (mm)

DC l l2 D1 L DS Type

EPSM4010-5-PN  1.0 1.5 5.0 0.96 68 6 A

EPSM4020-10-PN  2.0 3.0 10.0 1.92 68 6 A

EPSM4030-15-PN  3.0 4.5 15.0 2.88 68 6 A

EPSM4040-20-PN  4.0 6.0 20.0 3.70 68 6 A

EPSM4050-25-PN  5.0 7.5 25.0 4.60 68 6 A

EPSM4060-30-PN  6.0 9.0 30.0 5.50 68 6 B

EPSM4070-35-PN  7.0 10.5 35.0 6.40 80 8 A

EPSM4080-40-PN  8.0 12.0 40.0 7.30 80 8 B

EPSM4090-45-PN  9.0 13.5 45.0 8.30 94 10 A

EPSM4100-50-PN  10.0 15.0 50.0 9.10 94 10 B

EPSM4110-55-PN  11.0 16.5 55.0 10.20 110 12 A

EPSM4120-60-PN  12.0 18.0 60.0 11.00 110 12 B

EPSM4160-80-PN  16.0 24.0 80.0 14.50 135 16 B

EPSM4200-100-PN  20.0 30.0 100.0 18.20 155 20 B

Part No. Stock
Size (mm)

DC l l2 D1 L DS Type

EPSM4010-3-PN  1.0 1.5 3.0 0.96 56 6 A

EPSM4020-6-PN  2.0 3.0 6.0 1.92 56 6 A

EPSM4030-9-PN  3.0 4.5 9.0 2.88 56 6 A

EPSM4040-12-PN  4.0 6.0 12.0 3.70 56 6 A

EPSM4050-15-PN  5.0 7.5 15.0 4.60 56 6 A

EPSM4060-18-PN  6.0 9.0 18.0 5.50 56 6 B

EPSM4070-21-PN  7.0 10.5 21.0 6.40 63 8 A

EPSM4080-24-PN  8.0 12.0 24.0 7.30 63 8 B

EPSM4090-27-PN  9.0 13.5 27.0 8.30 74 10 A

EPSM4100-30-PN  10.0 15.0 30.0 9.10 74 10 B

EPSM4110-33-PN  11.0 16.5 33.0 10.20 86 12 A

EPSM4120-36-PN  12.0 18.0 36.0 11.00 86 12 B

EPSM4160-48-PN  16.0 24.0 48.0 14.50 110 16 B

EPSM4200-60-PN  20.0 30.0 60.0 18.20 125 20 B

EPSM4-PN
3Dc & 5Dc Neck

 = Stocked items in Japan

3Dc Neck

5Dc Neck

l
l2

L

φDc

φDc

φ
D

1

φDs

φDs

l
l2

L

20°

B type

A type φ
D

1

SQUARE NOSE ROUGHING SEMI-FINISHING FINISHING 4 FLUTES PN COATING

40
HRC 40

Ds (6-12)       h5 Dc (Ø1-6)            0/-0.015

Ds (16-20)     h6 Dc (Ø7-20)          0/-0.02

Helix Angle  40°
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EPSM EPSM4-R-PN

Part No. Stock
Size (mm)

DC r l L DS Type

EPSM4010-R0.1-PN  1 0.1 2.5 56 6 A

EPSM4020-R0.1-PN 
2

0.1
5.0 56 6 A

EPSM4020-R0.2-PN  0.2
EPSM4030-R0.2-PN 

3
0.2

7.5 56 6 A
EPSM4030-R0.5-PN  0.5
EPSM4040-R0.2-PN 

4

0.2
10.0 56 6 AEPSM4040-R0.5-PN  0.5

EPSM4040-R1.0-PN  1.0
EPSM4050-R0.2-PN 

5

0.2
12.5 56 6 AEPSM4050-R0.5-PN  0.5

EPSM4050-R1.0-PN  1.0
EPSM4060-R0.3-PN 

6

0.3

15.0 56 6 B
EPSM4060-R0.5-PN  0.5
EPSM4060-R1.0-PN  1.0
EPSM4060-R1.5-PN  1.5
EPSM4070-R0.3-PN 

7

0.3
17.5 63 8 AEPSM4070-R0.5-PN  0.5

EPSM4070-R1.0-PN  1.0
EPSM4080-R0.3-PN 

8

0.3

20.0 63 8 B

EPSM4080-R0.5-PN  0.5
EPSM4080-R1.0-PN  1.0
EPSM4080-R1.5-PN  1.5
EPSM4080-R2.0-PN  2.0
EPSM4090-R0.3-PN 

9

0.3
22.5 74 10 AEPSM4090-R0.5-PN  0.5

EPSM4090-R1.0-PN  1.0

Part No. Stock
Size (mm)

DC r l L DS Type

EPSM4100-R0.3-PN 

10

0.3

25.0 74 10 B

EPSM4100-R0.5-PN  0.5
EPSM4100-R1.0-PN  1.0
EPSM4100-R1.5-PN  1.5
EPSM4100-R2.0-PN  2.0
EPSM4110-R0.3-PN 

11

0.3
27.5 86 12 AEPSM4110-R0.5-PN  0.5

EPSM4110-R1.0-PN  1.0
EPSM4120-R0.3-PN 

12

0.3

30.0 86 12 B

EPSM4120-R0.5-PN  0.5
EPSM4120-R1.0-PN  1.0
EPSM4120-R1.5-PN  1.5
EPSM4120-R2.0-PN  2.0
EPSM4120-R2.5-PN  2.5
EPSM4120-R3.0-PN  3.0
EPSM4160-R0.5-PN 

16

0.5

40.0 110 16 B

EPSM4160-R1.0-PN  1.0
EPSM4160-R1.5-PN  1.5
EPSM4160-R2.0-PN  2.0
EPSM4160-R3.0-PN  3.0
EPSM4200-R0.5-PN 

20

0.5

50.0 125 20 B

EPSM4200-R1.0-PN  1.0
EPSM4200-R1.5-PN  1.5
EPSM4200-R2.0-PN  2.0
EPSM4200-R3.0-PN  3.0
EPSM4200-R5.0-PN  5.0

 = Stocked items in Japan

ROUGHING SEMI-FINISHING FINISHING 4 FLUTES PN COATING

40
HRC 40

l

L

φDc

φDc

φDs

φDs

l

L
r

r

20°

B type

A type

CORNER RADIUS

Ds (6-12)       h5 Dc (Ø1-6)            0/-0.015

Ds (16-20)     h6 Dc (Ø7-20)          0/-0.02

Helix Angle  40°



304 © 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

EPSM

Part No. Stock
Size (mm)

DC r l l2 D1 L DS Type

EPSM4010-5-R0.1-PN  1 0.1 1.5 5 0.96 68 6 A

EPSM4020-10-R0.1-PN 
2

0.1
3.0 10 1.92 68 6 A

EPSM4020-10-R0.2-PN  0.2

EPSM4030-15-R0.2-PN 
3

0.2
4.5 15 2.88 68 6 A

EPSM4030-15-R0.5-PN  0.5
EPSM4040-20-R0.2-PN 

4
0.2

6.0 20 3.70 68 6 AEPSM4040-20-R0.5-PN  0.5
EPSM4040-20-R1.0-PN  1.0
EPSM4050-25-R0.2-PN 

5

0.2

7.5 25 4.60 68 6 AEPSM4050-25-R0.5-PN  0.5

EPSM4050-25-R1.0-PN  1.0
EPSM4060-30-R0.3-PN 

6

0.3

9.0 30 5.50 68 6 B
EPSM4060-30-R0.5-PN  0.5
EPSM4060-30-R1.0-PN  1.0

EPSM4060-30-R1.5-PN  1.5

EPSM4070-35-R0.3-PN 

7
0.3

10.5 35 6.40 80 8 AEPSM4070-35-R0.5-PN  0.5
EPSM4070-35-R1.0-PN  1.0
EPSM4080-40-R0.3-PN 

8

0.3

12.0 40 7.30 80 8 B
EPSM4080-40-R0.5-PN  0.5
EPSM4080-40-R1.0-PN  1.0
EPSM4080-40-R1.5-PN  1.5
EPSM4080-40-R2.0-PN  2.0

EPSM4090-45-R0.3-PN 

9
0.3

13.5 45 8.30 94 10 AEPSM4090-45-R0.5-PN  0.5
EPSM4090-45-R1.0-PN  1.0

EPSM4-R-PN
5Dc Neck

 = Stocked items in Japan

ROUGHING SEMI-FINISHING FINISHING 4 FLUTES PN COATING

40
HRC 40

l
l2

L

φDc

φDc

φ
D

1

φDs

φDs

l
l2

L

20°

B type

A type φ
D

1

r

r

CORNER RADIUS

Ds (6-12)       h5 Dc (Ø1-6)            0/-0.015

Ds (16-20)     h6 Dc (Ø7-20)          0/-0.02

Helix Angle  40°
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EPSM

Part No. Stock
Size (mm)

DC r l l2 D1 L DS Type

EPSM4100-50-R0.3-PN 

10

0.3

15.0 50 9.10 94 10 B

EPSM4100-50-R0.5-PN  0.5

EPSM4100-50-R1.0-PN  1.0

EPSM4100-50-R1.5-PN  1.5

EPSM4100-50-R2.0-PN  2.0

EPSM4110-55-R0.3-PN 

11

0.3

16.5 55 10.20 110 12 AEPSM4110-55-R0.5-PN  0.5

EPSM4110-55-R1.0-PN  1.0

EPSM4120-60-R0.3-PN 

12

0.3

18.0 60 11.00 110 12 B

EPSM4120-60-R0.5-PN  0.5
EPSM4120-60-R1.0-PN  1.0
EPSM4120-60-R1.5-PN  1.5
EPSM4120-60-R2.0-PN  2.0
EPSM4120-60-R2.5-PN  2.5

EPSM4120-60-R3.0-PN  3.0

EPSM4160-80-R0.5-PN 

16

0.5

24.0 80 14.50 135 16 B

EPSM4160-80-R1.0-PN  1.0
EPSM4160-80-R1.5-PN  1.5
EPSM4160-80-R2.0-PN  2.0

EPSM4160-80-R3.0-PN  3.0

EPSM4200-100-R0.5-PN 

20

0.5

30.0 100 18.20 155 20 B

EPSM4200-100-R1.0-PN  1.0
EPSM4200-100-R1.5-PN  1.5
EPSM4200-100-R2.0-PN  2.0
EPSM4200-100-R3.0-PN  3.0
EPSM4200-100-R5.0-PN  5.0

EPSM4-R-PN
5Dc Neck

 = Stocked items in Japan

ROUGHING SEMI-FINISHING FINISHING 4 FLUTES PN COATING

40
HRC 40

l
l2

L

φDc

φDc

φ
D

1

φDs

φDs

l
l2

L

20°

B type

A type φ
D

1

r

r

CORNER RADIUS

Ds (6-12)       h5 Dc (Ø1-6)            0/-0.015

Ds (16-20)     h6 Dc (Ø7-20)          0/-0.02

Helix Angle  40°
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EPSW

Part No. Stock

Size (mm)

FlutesDC l L DS

Chamfer 
Width Type

EPSW3040-PN  4.0 10.0 56 6 0.3 3 A

EPSW3050-PN  5.0 12.5 56 6 0.3 3 A

EPSW4060-PN  6.0 15.0 56 6 0.4 4 B

EPSW4070-PN  7.0 17.5 63 8 0.4 4 A

EPSW4080-PN  8.0 20.0 63 8 0.5 4 B

EPSW4090-PN  9.0 22.5 74 10 0.5 4 A

EPSW4100-PN  10.0 25.0 74 10 0.5 4 B

EPSW4110-PN  11.0 27.5 86 12 0.5 4 A

EPSW4120-PN  12.0 30.0 86 12 0.5 4 B

EPSW4160-PN  16.0 40.0 110 16 0.7 4 B

EPSW4200-PN  20.0 50.0 125 20 0.7 4 B

EPSW-PN
Regular Length

l
L

Dc

Dc

Ds

Ds

l
L

20º

B type

A type

SQUARE NOSE ROUGHING SEMI-FINISHING 4 FLUTES 3 FLUTES PN COATING

 = Stocked items in Japan

Ds (6-12)       h5  Dc                         0/-0.05

Ds (16-20)     h6

Helix Angle  30°

40
HRC 40



307© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

EPSW

Part No. Stock

Size (mm)

FlutesDC l l2 D1 L DS

Chamfer 
Width Type

EPSW3040-12-PN 4 6.0 12 3.7 56 6 0.3 3 A

EPSW3050-15-PN 5 7.5 15 4.6 56 6 0.3 3 A

EPSW4060-18-PN 6 9.0 18 5.5 56 6 0.4 4 B

EPSW4070-21-PN 7 10.5 21 6.4 63 8 0.4 4 A

EPSW4080-24-PN 8 12.0 24 7.3 63 8 0.5 4 B

EPSW4090-27-PN 9 13.5 27 8.3 74 10 0.5 4 A

EPSW4100-30-PN 10 15.0 30 9.1 74 10 0.5 4 B

EPSW4110-33-PN 11 16.5 33 10.2 86 12 0.5 4 A

EPSW4120-36-PN 12 18.0 36 11.0 86 12 0.5 4 B

EPSW4160-48-PN 16 24.0 48 14.5 110 16 0.7 4 B

EPSW4200-60-PN 20 30.0 60 18.2 125 20 0.7 4 B

Part No. Stock

Size (mm)

FlutesDC l l2 D1 L DS

Chamfer 
Width Type

EPSW3040-20-PN  4 6.0 20 3.7 68 6 0.3 3 A

EPSW3050-25-PN  5 7.5 25 4.6 68 6 0.3 3 A

EPSW4060-30-PN  6 9.0 30 5.5 68 6 0.4 4 B

EPSW4070-35-PN  7 10.5 35 6.4 80 8 0.4 4 A

EPSW4080-40-PN  8 12.0 40 7.3 80 8 0.5 4 B

EPSW4090-45-PN  9 13.5 45 8.3 94 10 0.5 4 A

EPSW4100-50-PN  10 15.0 50 9.1 94 10 0.5 4 B

EPSW4110-55-PN  11 16.5 55 10.2 110 12 0.5 4 A

EPSW4120-60-PN  12 18.0 60 11.0 110 12 0.5 4 B

EPSW4160-80-PN  16 24.0 80 14.5 135 16 0.7 4 B

EPSW4200-100-PN  20 30.0 100 18.2 155 20 0.7 4 B

EPSW4-PN
3Dc & 5Dc Neck

5Dc Neck

 = Stocked items in Japan

3 FLUTES PN COATINGSQUARE NOSE ROUGHING SEMI-FINISHING 4 FLUTES

3Dc Neck

l
l2

L

φDc

φDc

φ
D

1

φDs

φDs

l
l2

L

20°

B type

A type φ
D

1

Ds (6-12)       h5  Dc                         0/-0.05

Ds (16-20)     h6

Helix Angle  30°

40
HRC 40
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EPSM / EPSW

Dc

Cast Iron • Carbon 
Steel • Alloy Steel

(~30HRC)

Pre-hardened Steel
• Tool Steel
(30~40HRC)

Stainless Steel Titanium Alloy
Super Heat-

Resistant Steel

ap=1Dc, ae=0.5Dc ap=1Dc, ae=0.5Dc ap=1Dc, ae=0.5Dc ap=1Dc, ae=0.1Dc ap=1Dc, ae=0.05Dc

revolution feed rate revolution feed rate revolution feed rate revolution feed rate revolution feed rate

min-1 mm/min min-1 mm/min min-1 mm/min min-1 mm/min min-1 mm/min

1.0 31,800 760 22,300 360 19,100 310 12,700 150 9,500 76

2.0 15,900 810 11,100 380 9,500 320 6,400 160 4,800 82

3.0 10,600 860 7,400 400 6,400 350 4,200 170 3,200 86

4.0 8,000 910• 5,600 430• 4,800 360• 3,200 180• 2,400 91•

5.0 6,400 960• 4,500 450• 3,800 380• 2,500 190• 1,900 95•

6.0 5,300 950 3,700 440 3,200 380 2,100 190 1,600 96

7.0 4,500 940 3,200 450 2,700 380 1,800 190 1,400 98

8.0 4,000 960 2,800 450 2,400 380 1,600 190 1,200 96

9.0 3,500 940 2,500 450 2,100 380 1,400 190 1,100 99

10.0 3,200 960 2,200 440 1,900 380 1,300 200 1,000 100

11.0 2,900 910 2,000 420 1,700 360 1,200 190 900 94

12.0 2,700 870 1,900 410 1,600 350 1,100 180 800 86

16.0 2,000 820 1,400 380 1,200 330 800 160 600 82

20.0 1,600 770 1,100 350 1,000 320 600 140 500 80

Recommended Cutting Conditions
Side Milling

General Side milling condition

•  Please reduce feed rate to 75% because EPSW with dia. 4, 4,5, 5 and 5.5 are 3 flutes type.
•2 The table above indicates cutting parameter for regular type and 3Dc type, please reduce both rotation and feed rate to 1.1 times when using short type.

Note Use the appropriate coolant for the work material and machining shape.
Use the high-rigidity and high accuracy machine as possible.
These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted
according to the machining shape, purpose and the machine type.
Please adjust it if chatter or abnormal vibration occurs.

EPSM EPSM-CR EPSM-3Dc EPSW EPSW-3Dc
Regular Regular, Corner radius Under neck 3Dc Regular, Roughing Under neck 3Dc, Roughing

ap

ae

EPSM EPSM-CR EPSM-3Dc EPSM-5Dc •3

Regular Regular, Corner radius Under neck 3Dc Under neck 5Dc

Side finishing condition

Dc

Cast Iron • Carbon 
Steel • Alloy Steel

(~30HRC)

Pre-hardened Steel
• Tool Steel
(30~40HRC)

Stainless Steel Titanium Alloy
Super Heat-

Resistant Steel

ap=1Dc, 
ae=0.001~0.02Dc

ap=1Dc, 
ae=0.001~0.02Dc

ap=1Dc, 
ae=0.001~0.02Dc

ap=1Dc, 
ae=0.001~0.02Dc

ap=1Dc, 
ae=0.001~0.02Dc

revolution feed rate revolution feed rate revolution feed rate revolution feed rate revolution feed rate
min-1 mm/min min-1 mm/min min-1 mm/min min-1 mm/min min-1 mm/min

1.0 45,500 980 35,000 500 31,500 450 21,000 230 17,500 130

2.0 22,800 1,050 17,500 540 15,800 480 10,500 240 8,800 130

3.0 15,200 1,110 11,700 570 10,500 510 7,000 260 5,800 140

4.0 11,400 1,170 8,800 600 7,900 540 5,300 270 4,400 150

5.0 9,100 1,230 7,000 630 6,300 570 4,200 280 3,500 160

6.0 7,600 1,230 5,800 630 5,300 570 3,500 280 2,900 160

7.0 6,500 1,230 5,000 630 4,500 570 3,000 280 2,500 160

8.0 5,700 1,230 4,400 630 3,900 560 2,600 280 2,200 160

9.0 5,100 1,240 3,900 630 3,500 570 2,300 280 1,900 150

10.0 4,600 1,240 3,500 630 3,200 580 2,100 280 1,800 160

11.0 4,100 1,160 3,200 600 2,900 550 1,900 270 1,600 150

12.0 3,800 1,110 2,900 560 2,600 510 1,800 260 1,500 150

16.0 2,800 1,030 2,200 540 2,000 490 1,300 240 1,100 130

20.0 2,300 990 1,800 520 1,600 460 1,100 240 900 130
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EPSM / EPSW

EPSM EPSM-CR EPSM-3Dc EPSW EPSW-3Dc
Regular Regular, Corner radius Under neck 3Dc Regular, Roughing Under neck 3Dc, Roughing

Dc

Cast Iron • Carbon 
Steel • Alloy Steel

(~30HRC)

Pre-hardened Steel
• Tool Steel
(30~40HRC)

Stainless Steel Titanium Alloy
Super Heat-Resistant 

Steel

ap=1Dc ap=1Dc ap=1Dc ap=0.5Dc ap=0.5Dc

revolution feed rate revolution feed rate revolution feed rate revolution feed rate revolution feed rate
min-1 mm/min min-1 mm/min min-1 mm/min min-1 mm/min min-1 mm/min

1.0 28,600 360 19,100 190 17,500 130 11,100 60 6,400 19

2.0 14,300 430 9,500 230 8,800 160 5,600 70 3,200 23
3.0 9,500 500 6,400 270 5,800 180 3,700 80 2,100 26
4.0 7,200 580• 4,800 310• 4,400 210• 2,800 90• 1,600 31•
5.0 5,700 640• 3,800 340• 3,500 240• 2,200 100• 1,300 35•
6.0 4,800 720 3,200 380 2,900 260 1,900 110 1,100 40
7.0 4,100 720 2,700 380 2,500 260 1,600 110 900 38
8.0 3,600 720 2,400 380 2,200 260 1,400 110 800 38

9.0 3,200 720 2,100 380 1,900 260 1,200 110 700 38
10.0 2,900 730 1,900 380 1,800 270 1,100 110 600 36
11.0 2,600 680 1,700 360 1,600 250 1,000 100 600 38
12.0 2,400 650 1,600 350 1,500 240 900 100 500 32
16.0 1,800 610 1,200 330 1,100 220 700 100 400 33
20.0 1,400 560 1,000 320 900 220 600 100 300 29

Recommended Cutting Conditions
Slotting

General Slotting condition

•  Please reduce feed rate to 75% because EPSW with dia. 4, 4,5, 5 and 5.5 are 3 flutes type.
•2 The table above indicates cutting parameter for regular type and 3Dc type, please reduce both rotation and feed rate to 1.1 times when using short type.

Note Use the appropriate coolant for the work material and machining shape.
Use the high-rigidity and high accuracy machine as possible.
These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted
according to the machining shape, purpose and the machine type.
Please adjust it if chatter or abnormal vibration occurs.

ap

ae



WHNSB & WNSB

Designed for deep hole drilling up to 30xD 

Special flute geometry evacuates chips efficiently 
 
WNSB: Deep hole drills with TH Coating 
 
WHNSB: Deep hole TH Coated drills with coolant holes

WHNSB-SD: Deep hole drills with coolant holes for aluminum

TH Coated Non-Step Drills 
for Deep Hole Drilling

FEATURES
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WHNSB & WNSB

IntroductIon
Our latest deep hole drills drastically improve drilling performance in holes up to 30xD. The combination of cutting edge geometry, special flute design and Hitachi Tool’s 

unique coatings provides high-efficiency drilling and extended tool life. Two coatings are available: TH Coating for materials up to 50HRC and SD Coating specifically 

developed for aluminum applications. WHNSB and WHNSB-SD Drills feature coolant holes, and are suitable for environmentally-friendly MQL (Minimum Quantity Lubrica-

tion) drilling.

FeatureS
1.  Designed for Ultimate Drilling Efficiency

High-efficiency boring even for environment
friendly MQL machining.

NSB specially shaped grooves enable non-step
smooth boring

High-accuracy cutting edge.

High accuracy shank capable of
shrink fitting.

Oxidation and abrasion resistant TH coating.
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WHNSB & WNSB

2. TH Coating Improves Drilling Performance

3. SD (S-DLC) Coating Developed for Aluminum Applications

TiAI N

Fragile oxide develops
peeling and wear. 

Fine, solid oxide with tight adhesion
prevents wear.
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A phenomenal new coating with hardness exceeding 60GPa

400 600 800 1000

DLC
a-C

SD(S-DLC)

H
ar

dn
es

s 
(G

P
a)

Coefficient of elasticity (GPa)

DLC
a-C:H

Diamond
CVD
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Pmax:9.8mN
Nano indentation

Step:0.98mN
Speed:0.98µN/msec.
Substrate:WC-10wt.%Co-Cr
Film thickness:700-1000nm

SD(S-DLC)

DLC
a-C:H

Carbide alloy

The hydrogen-free DLC coating infinitely 
close to that of diamond. 
Hardness: More than 60GPa

Impurities are low, providing high heat resistance 
and enabling high-efficiency machining. Withstand 
temperature: 600°C

High hardness

High heat-resistance temperature



313© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

WHNSB & WNSB

6. Double Margins Enable Stable Drilling

5. Special Flute Geometry Evacuates Chips Efficiently

Four guides with double margins 

Double margins enable stable boring even in the last stage
of boring a through hole.

4. SD (S-DLC) Coating Developed for Aluminum Applications

SD(S-DLC) DLC Conventinal DLC
A new filtering technology is utilized to remove 
abnormal particles from the coating to provide 
the extremely smooth DLC coating.

Ultra smooth

Ultra smooth (New filtering technology)



314 © 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

WHNSB
Coolant Thru Drills

Drill point: 140° Ds: +0 / -0.01

Dc: h8

03WHNSB-TH
L/D=3 with oil hole

l

ØDc

140°

L

ØDs

Plane, S-X thinning

DRILL 3 x D HRC 50

50
2 FLUTES TH COATING

 = Stocked items in Japan

Part No. Stock

Size (mm)

DC l L DS

03WHNSB0200-TH • 2.0 16 69 3

03WHNSB0203-TH  2.03 16 69 3

03WHNSB0210-TH • 2.10 17 69 3

03WHNSB0213-TH  2.13 17 69 3

03WHNSB0220-TH • 2.2 17 69 3

03WHNSB0223-TH  2.23 17 69 3

03WHNSB0230-TH • 2.3 19 69 3

03WHNSB0233-TH  2.33 19 69 3

03WHNSB0240-TH • 2.4 19 69 3

03WHNSB0243-TH  2.43 19 69 3

03WHNSB0250-TH • 2.5 19 69 3

03WHNSB0253-TH  2.53 19 69 3

03WHNSB0260-TH • 2.6 19 69 3

03WHNSB0263-TH  2.63 19 69 3

03WHNSB0270-TH • 2.7 19 69 3

03WHNSB0273-TH  2.73 19 69 3

03WHNSB0280-TH • 2.8 19 69 3

03WHNSB0283-TH  2.83 19 69 3

03WHNSB0290-TH • 2.9 19 69 3

03WHNSB0293-TH  2.93 19 69 3

03WHNSB0300-TH • 3 19 69 3

03WHNSB0305-TH  3.05 23 73 4

03WHNSB0310-TH • 3.1 23 73 4

03WHNSB0320-TH • 3.2 23 73 4

03WHNSB0330-TH • 3.3 23 73 4

03WHNSB0340-TH • 3.4 23 73 4

03WHNSB0350-TH • 3.5 23 73 4

03WHNSB0360-TH • 3.6 23 73 4

03WHNSB0370-TH • 3.7 23 73 4

03WHNSB0380-TH • 3.8 23 73 4

03WHNSB0390-TH • 3.9 23 73 4

03WHNSB0400-TH • 4 23 73 4

Part No. Stock

Size (mm)

DC l L DS

03WHNSB0405-TH  4.05 29 82 5

03WHNSB0410-TH • 4.1 29 82 5

03WHNSB0420-TH • 4.2 29 82 5

03WHNSB0430-TH • 4.3 29 82 5

03WHNSB0440-TH • 4.4 29 82 5

03WHNSB0450-TH • 4.5 29 82 5

03WHNSB0460-TH • 4.6 29 82 5

03WHNSB0470-TH • 4.7 29 82 5

03WHNSB0480-TH • 4.8 29 82 5

03WHNSB0490-TH • 4.9 29 82 5

03WHNSB0500-TH • 5 29 82 5

03WHNSB0505-TH  5.05 29 82 6

03WHNSB0510-TH • 5.1 29 82 6

03WHNSB0520-TH • 5.2 29 82 6

03WHNSB0530-TH • 5.3 29 82 6

03WHNSB0540-TH • 5.4 29 82 6

03WHNSB0550-TH • 5.5 29 82 6

03WHNSB0555-TH  5.55 29 82 6

03WHNSB0560-TH • 5.6 29 82 6

03WHNSB0570-TH • 5.7 29 82 6

03WHNSB0580-TH • 5.8 29 82 6

03WHNSB0590-TH • 5.9 29 82 6

03WHNSB0600-TH • 6 29 82 6

03WHNSB0605-TH  6.05 34 89 7

03WHNSB0610-TH • 6.1 34 89 7

03WHNSB0620-TH • 6.2 34 89 7

03WHNSB0630-TH • 6.3 34 89 7

03WHNSB0640-TH • 6.4 34 89 7

03WHNSB0650-TH • 6.5 34 89 7

03WHNSB0655-TH  6.55 34 89 7

03WHNSB0660-TH • 6.6 34 89 7

03WHNSB0670-TH • 6.7 34 89 7
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WHNSB
Coolant Thru Drills

Part No. Stock

Size (mm)

DC l L DS

03WHNSB0680-TH  6.8 34 89 7

03WHNSB0690-TH • 6.9 34 89 7

03WHNSB0700-TH • 7 34 89 7

03WHNSB0705-TH  7.05 39 95 8

03WHNSB0710-TH • 7.1 39 95 8

03WHNSB0720-TH • 7.2 39 95 8

03WHNSB0730-TH • 7.3 39 95 8

03WHNSB0740-TH • 7.4 39 95 8

03WHNSB0750-TH • 7.5 39 95 8

03WHNSB0760-TH • 7.6 39 95 8

03WHNSB0770-TH • 7.7 39 95 8

03WHNSB0780-TH • 7.8 39 95 8

03WHNSB0790-TH • 7.9 39 95 8

03WHNSB0800-TH • 8 39 95 8

03WHNSB0805-TH  8.05 44 101 9

03WHNSB0810-TH • 8.1 44 101 9

03WHNSB0820-TH • 8.2 44 101 9

03WHNSB0830-TH • 8.3 44 101 9

03WHNSB0840-TH • 8.4 44 101 9

03WHNSB0850-TH • 8.5 44 101 9

03WHNSB0860-TH • 8.6 44 101 9

03WHNSB0870-TH • 8.7 44 101 9

03WHNSB0880-TH • 8.8 44 101 9

03WHNSB0890-TH • 8.9 44 101 9

03WHNSB0900-TH • 9 44 101 9

03WHNSB0950-TH • 9.5 49 107 10

03WHNSB0980-TH • 9.8 49 107 10

03WHNSB1000-TH • 10 49 107 10

03WHNSB1020-TH • 10.2 54 117 11

03WHNSB1030-TH • 10.3 54 117 11

03WHNSB1050-TH • 10.5 54 117 11

03WHNSB1080-TH • 10.8 54 117 11

Part No. Stock

Size (mm)

DC l L DS

03WHNSB1100-TH • 11 54 117 11

03WHNSB1150-TH • 11.5 59 123 12

03WHNSB1180-TH • 11.8 59 123 12

03WHNSB1200-TH • 12 59 123 12

03WHNSB1250-TH • 12.5 64 129 13

03WHNSB1300-TH • 13 64 129 13

Drill point: 140° Ds: +0 / -0.01

Dc: h8

03WHNSB-TH
L/D=3 with oil hole

l

ØDc

140°

L

ØDs

Plane, S-X thinning

DRILL 3 x D HRC 50

50
2 FLUTES TH COATING

 = Stocked items in Japan
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WHNSB
Coolant Thru Drills

Drill point: 140° Ds: +0 / -0.01

Dc: h8

TH COATING2 FLUTESHRC 50

50
DRILL

Part No. Stock

Size (mm)

DC l L DS

05WHNSB0200-TH • 2 20 66 3

05WHNSB0210-TH • 2.1 24 74 3

05WHNSB0220-TH • 2.2 24 74 3

05WHNSB0230-TH • 2.3 24 74 3

05WHNSB0240-TH • 2.4 24 74 3

05WHNSB0250-TH • 2.5 24 74 3

05WHNSB0260-TH • 2.6 29 79 3

05WHNSB0270-TH • 2.7 29 79 3

05WHNSB0280-TH • 2.8 29 79 3

05WHNSB0290-TH • 2.9 29 79 3

05WHNSB0300-TH • 3 29 79 3

05WHNSB0310-TH • 3.1 37 87 4

05WHNSB0320-TH • 3.2 37 87 4

05WHNSB0330-TH • 3.3 37 87 4

05WHNSB0340-TH • 3.4 37 87 4

05WHNSB0350-TH • 3.5 37 87 4

05WHNSB0360-TH • 3.6 37 87 4

05WHNSB0370-TH • 3.7 37 87 4

05WHNSB0380-TH • 3.8 37 87 4

05WHNSB0390-TH • 3.9 37 87 4

05WHNSB0400-TH • 4 37 87 4

05WHNSB0410-TH • 4.1 47 100 5

05WHNSB0420-TH • 4.2 47 100 5

05WHNSB0430-TH • 4.3 47 100 5

05WHNSB0440-TH • 4.4 47 100 5

05WHNSB0450-TH • 4.5 47 100 5

05WHNSB0460-TH • 4.6 47 100 5

05WHNSB0470-TH • 4.7 47 100 5

05WHNSB0480-TH • 4.8 47 100 5

05WHNSB0490-TH • 4.9 47 100 5

05WHNSB0500-TH • 5 47 100 5

05WHNSB0510-TH • 5.1 47 100 6

05WHNSB-TH
L/D=5 with oil hole

l

ØDc

140°

L

ØDs

Plane, S-X thinning

 = Stocked items in Japan

5 x D

Part No. Stock

Size (mm)

DC l L DS

05WHNSB0520-TH • 5.2 47 100 6

05WHNSB0530-TH • 5.3 47 100 6

05WHNSB0540-TH • 5.4 47 100 6

05WHNSB0550-TH • 5.5 47 100 6

05WHNSB0560-TH • 5.6 47 100 6

05WHNSB0570-TH • 5.7 47 100 6

05WHNSB0580-TH • 5.8 47 100 6

05WHNSB0590-TH • 5.9 47 100 6

05WHNSB0600-TH • 6 47 100 6

05WHNSB0610-TH • 6.1 55 110 7

05WHNSB0620-TH • 6.2 55 110 7

05WHNSB0630-TH • 6.3 55 110 7

05WHNSB0640-TH • 6.4 55 110 7

05WHNSB0650-TH • 6.5 55 110 7

05WHNSB0660-TH • 6.6 55 110 7

05WHNSB0670-TH • 6.7 55 110 7

05WHNSB0680-TH • 6.8 55 110 7

05WHNSB0690-TH • 6.9 55 110 7

05WHNSB0700-TH • 7 55 110 7

05WHNSB0710-TH • 7.1 63 119 8

05WHNSB0720-TH • 7.2 63 119 8

05WHNSB0730-TH • 7.3 63 119 8

05WHNSB0740-TH • 7.4 63 119 8

05WHNSB0750-TH • 7.5 63 119 8

05WHNSB0760-TH • 7.6 63 119 8

05WHNSB0770-TH • 7.7 63 119 8

05WHNSB0780-TH • 7.8 63 119 8

05WHNSB0790-TH • 7.9 63 119 8

05WHNSB0800-TH • 8 63 119 8

05WHNSB0810-TH • 8.1 71 128 9

05WHNSB0820-TH • 8.2 71 128 9

05WHNSB0830-TH • 8.3 71 128 9
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WHNSB
Coolant Thru Drills

Drill point: 140° Ds: +0 / -0.01

Dc: h8

TH COATING2 FLUTESHRC 50

50
DRILL

05WHNSB-TH
L/D=5 with oil hole

l

ØDc

140°

L

ØDs

Plane, S-X thinning

 = Stocked items in Japan

5 x D

Part No. Stock

Size (mm)

DC l L DS

05WHNSB0840-TH • 8.4 71 128 9

05WHNSB0850-TH • 8.5 71 128 9

05WHNSB0860-TH • 8.6 71 128 9

05WHNSB0870-TH • 8.7 71 128 9

05WHNSB0880-TH • 8.8 71 128 9

05WHNSB0890-TH • 8.9 71 128 9

05WHNSB0900-TH • 9 71 128 9

05WHNSB0950-TH • 9.5 79 137 10

05WHNSB0980-TH • 9.8 79 137 10

05WHNSB1000-TH • 10 79 137 10

05WHNSB1020-TH • 10.2 87 150 11

05WHNSB1030-TH • 10.3 87 150 11

05WHNSB1050-TH • 10.5 87 150 11

05WHNSB1080-TH • 10.8 87 150 11

05WHNSB1100-TH • 11 87 150 11

05WHNSB1150-TH • 11.5 93 156 12

05WHNSB1180-TH • 11.8 93 156 12

05WHNSB1200-TH • 12 93 156 12

05WHNSB1250-TH • 12.5 104 169 13

05WHNSB1300-TH • 13 104 169 13



318 © 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

WHNSB
Coolant Thru Drills

Drill point: 140° Ds: +0 / -0.01

Dc: h8

TH COATING2 FLUTESHRC 50

50
DRILL

08WHNSB-TH
L/D=8 with oil hole

l

ØDc

L

ØDs

140°

Plane, S-X thinning

 = Stocked items in Japan

Part No. Stock

Size (mm)

DC l L DS

08WHNSB0200-TH • 2 25 75 3
08WHNSB0210-TH • 2.1 25 75 3
08WHNSB0220-TH • 2.2 25 75 3
08WHNSB0230-TH • 2.3 28 75 3
08WHNSB0240-TH • 2.4 28 75 3
08WHNSB0250-TH • 2.5 28 75 3
08WHNSB0260-TH • 2.6 33 80 3
08WHNSB0270-TH • 2.7 33 80 3
08WHNSB0280-TH • 2.8 35 83 3
08WHNSB0290-TH • 2.9 35 83 3
08WHNSB0300-TH • 3 35 83 3
08WHNSB0310-TH • 3.1 42 94 4
08WHNSB0320-TH • 3.2 42 94 4
08WHNSB0330-TH • 3.3 42 94 4
08WHNSB0340-TH • 3.4 42 94 4
08WHNSB0350-TH • 3.5 42 94 4
08WHNSB0360-TH • 3.6 46 94 4
08WHNSB0370-TH • 3.7 46 94 4
08WHNSB0380-TH • 3.8 46 94 4
08WHNSB0390-TH • 3.9 46 94 4
08WHNSB0400-TH • 4 46 94 4
08WHNSB0410-TH • 4.1 55 110 5
08WHNSB0420-TH • 4.2 55 110 5
08WHNSB0430-TH • 4.3 55 110 5
08WHNSB0440-TH • 4.4 55 110 5
08WHNSB0450-TH • 4.5 55 110 5
08WHNSB0460-TH • 4.6 59 110 5
08WHNSB0470-TH • 4.7 59 110 5
08WHNSB0480-TH • 4.8 59 110 5
08WHNSB0490-TH • 4.9 59 110 5
08WHNSB0500-TH • 5 59 110 5
08WHNSB0510-TH • 5.1 62 118 6
08WHNSB0520-TH • 5.2 62 118 6
08WHNSB0530-TH • 5.3 62 118 6
08WHNSB0540-TH • 5.4 62 118 6
08WHNSB0550-TH • 5.5 62 118 6
08WHNSB0560-TH • 5.6 67 118 6
08WHNSB0570-TH • 5.7 67 118 6
08WHNSB0580-TH • 5.8 67 118 6

Part No. Stock

Size (mm)

DC l L DS

08WHNSB0590-TH • 5.9 67 118 6
08WHNSB0600-TH • 6 67 118 6
08WHNSB0610-TH • 6.1 73 132 7
08WHNSB0620-TH • 6.2 73 132 7
08WHNSB0630-TH • 6.3 73 132 7
08WHNSB0640-TH • 6.4 73 132 7
08WHNSB0650-TH • 6.5 73 132 7
08WHNSB0660-TH • 6.6 77 132 7
08WHNSB0670-TH • 6.7 77 132 7
08WHNSB0680-TH • 6.8 77 132 7
08WHNSB0690-TH • 6.9 77 132 7
08WHNSB0700-TH • 7 77 132 7
08WHNSB0710-TH • 7.1 84 144 8
08WHNSB0720-TH • 7.2 84 144 8
08WHNSB0730-TH • 7.3 84 144 8
08WHNSB0740-TH • 7.4 84 144 8
08WHNSB0750-TH • 7.5 84 144 8
08WHNSB0760-TH • 7.6 88 144 8
08WHNSB0770-TH • 7.7 88 144 8
08WHNSB0780-TH • 7.8 88 144 8
08WHNSB0790-TH • 7.9 88 144 8
08WHNSB0800-TH • 8 88 144 8
08WHNSB0850-TH • 8.5 94 156 9
08WHNSB0900-TH • 9 99 156 9
08WHNSB0950-TH • 9.5 105 168 10
08WHNSB0980-TH • 9.8 110 168 10
08WHNSB1000-TH • 10 110 168 10
08WHNSB1020-TH • 10.2 116 184 11
08WHNSB1030-TH • 10.3 116 184 11
08WHNSB1050-TH • 10.5 116 184 11
08WHNSB1070-TH • 10.7 121 184 11
08WHNSB1080-TH • 10.8 121 184 11
08WHNSB1100-TH • 11 121 184 11
08WHNSB1150-TH • 11.5 127 195 12
08WHNSB1160-TH • 11.6 132 195 12
08WHNSB1200-TH • 12 132 195 12
08WHNSB1250-TH • 12.5 138 208 13
08WHNSB1300-TH • 13 143 208 13

8 x D
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WHNSB
Coolant Thru Drills

Drill point: 135° Ds: h6

Dc: h8

TH COATING2 FLUTESHRC 50

50
DRILL

10WHNSB-TH
L/D=10 with oil hole

15WHNSB-TH
L/D=15 with oil hole

l

ØDc

135°

L

ØDs

Plane, S-X thinning

 = Stocked items in Japan

Part No. Stock

Size (mm)

DC l L DS

10WHNSB0300-TH  3.00 39 87 3
10WHNSB0350-TH  3.50 46 94 4
10WHNSB0400-TH  4.00 52 101 4
10WHNSB0450-TH  4.50 59 110 5
10WHNSB0500-TH  5.00 66 117 5
10WHNSB0550-TH  5.50 72 123 6
10WHNSB0600-TH  6.00 79 130 6

10 x D

Part No. Stock

Size (mm)

DC l L DS

15WHNSB0200-TH  2.00 40 83 3
15WHNSB0210-TH  2.10 44 87 3
15WHNSB0220-TH  2.20 44 87 3
15WHNSB0230-TH  2.30 50 93 3
15WHNSB0240-TH  2.40 50 93 3
15WHNSB0250-TH  2.50 50 93 3
15WHNSB0260-TH  2.60 54 102 3
15WHNSB0270-TH  2.70 54 102 3
15WHNSB0280-TH  2.80 54 102 3
15WHNSB0290-TH  2.90 54 102 3
15WHNSB0300-TH  3.00 54 102 3
15WHNSB0350-TH  3.50 63 111 4

15WHNSB-TH
L/D=15 with oil hole

Part No. Stock

Size (mm)

DC l L DS

10WHNSB0650-TH  6.50 85 138 7
10WHNSB0700-TH  7.00 92 145 7
10WHNSB0750-TH  7.50 98 153 8
10WHNSB0800-TH  8.00 105 160 8
10WHNSB0850-TH  8.50 111 166 9
10WHNSB0900-TH  9.00 118 173 9

Part No. Stock

Size (mm)

DC l L DS

15WHNSB0400-TH  4.00 72 121 4
15WHNSB0450-TH  4.50 81 132 5
15WHNSB0500-TH  5.00 91 142 5
15WHNSB0550-TH  5.50 100 151 6
15WHNSB0600-TH  6.00 109 160 6
15WHNSB0650-TH  6.50 118 171 7
15WHNSB0700-TH  7.00 127 180 7
15WHNSB0750-TH  7.50 136 191 8
15WHNSB0800-TH  8.00 145 200 8
15WHNSB0850-TH  8.50 154 209 9
15WHNSB0900-TH  9.00 163 218 9
15WHNSB1000-TH  10.00 181 236 10

10WHNSB-TH
L/D=10 with oil hole

15 x D
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WHNSB
Coolant Thru Drills

DRILL HRC 50

50
2 FLUTES TH COATING

Part No. Stock

Size (mm)

DC l L DS

20WHNSB0200-TH  2.00 50 93 3
20WHNSB0210-TH  2.10 55 98 3
20WHNSB0220-TH  2.20 55 98 3
20WHNSB0230-TH  2.30 62 105 3
20WHNSB0240-TH  2.40 62 105 3
20WHNSB0250-TH  2.50 62 105 3
20WHNSB0260-TH  2.60 67 110 3
20WHNSB0270-TH  2.70 67 110 3
20WHNSB0280-TH  2.80 69 115 3
20WHNSB0290-TH  2.90 69 115 3
20WHNSB0300-TH  3.00 69 117 3
20WHNSB0350-TH  3.50 81 129 4

l

ØDc

135°

L

ØDs

Plane, S-X thinning

 = Stocked items in Japan

20 x D

Part No. Stock

Size (mm)

DC l L DS

30WHNSB0200-TH  2.00 70 113 3
30WHNSB0210-TH  2.10 77 120 3
30WHNSB0220-TH  2.20 77 120 3
30WHNSB0230-TH  2.30 87 130 3
30WHNSB0240-TH  2.40 87 130 3
30WHNSB0250-TH  2.50 87 130 3
30WHNSB0260-TH  2.60 94 137 3
30WHNSB0270-TH  2.70 94 137 3
30WHNSB0280-TH  2.80 99 144 3

30WHNSB-TH
L/D=30 with oil hole

Part No. Stock

Size (mm)

DC l L DS

20WHNSB0400-TH  4.00 92 141 4
20WHNSB0450-TH  4.50 104 155 5
20WHNSB0500-TH  5.00 116 167 5
20WHNSB0550-TH  5.50 127 178 6
20WHNSB0600-TH  6.00 139 190 6
20WHNSB0650-TH  6.50 150 203 7
20WHNSB0700-TH  7.00 162 215 7
20WHNSB0750-TH  7.50 173 228 8
20WHNSB0800-TH  8.00 185 240 8
20WHNSB0850-TH  8.50 196 251 9
20WHNSB0900-TH  9.00 208 263 9

Part No. Stock

Size (mm)

DC l L DS

30WHNSB0290-TH  2.90 99 144 3
30WHNSB0300-TH  3.00 99 147 3
30WHNSB0350-TH  3.50 116 164 4
30WHNSB0400-TH  4.00 132 181 4
30WHNSB0450-TH  4.50 149 200 5
30WHNSB0500-TH  5.00 166 217 5
30WHNSB0550-TH  5.50 182 233 6
30WHNSB0600-TH  6.00 199 250 6

20WHNSB-TH
L/D=20 with oil hole

20WHNSB-TH
L/D=20 with oil hole

30WHNSB-TH
L/D=30 with oil hole

30 x D

Drill point: 135° Ds: h6

Dc: h8
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WHNSB
Coolant Thru Drills

Part No. Stock

Size (mm)

DC l L DS

20WHNSB1/4X7.0-TH   1/4"  146  200  7
20WHNSB3/8X10.0-TH   3/8"  219  275  10
20WHNSB7/16X12.0-TH   7/16"  256  310  12
20WHNSB1/2X13.0-TH   1/2"  292  350  13

Part No. Stock

Size (mm)

DC l L DS

30WHNSB1/4X7.0-TH   1/4"  215  268  7
30WHNSB3/8X10.0-TH   3/8"  331  386  10
30WHNSB7/16X12.0-TH   7/16"  381  442  12
30WHNSB1/2X13.0-TH   1/2"  430  496  13

Part No. Stock

Size (mm)

DC l L DS

03WHNSB1/4X7.0-TH   1/4"  38  95  7
03WHNSB3/8X10.0-TH   3/8"  57  115  10
03WHNSB7/16X12.0-TH   7/16"  67  120  12
03WHNSB1/2X13.0-TH   1/2"  76  130  13

Part No. Stock

Size (mm)

DC l L DS

10WHNSB1/4X7.0-TH   1/4"  83  140  7
10WHNSB3/8X10.0-TH   3/8"  124  180  10
10WHNSB7/16X12.0-TH   7/16"  145  200  12
10WHNSB1/2X13.0-TH   1/2"  165  165  13

WHNSB
Inch Sizes

Drill point 3D: 140° Ds 3D: +0 / -0.01

Drill Point 10-30D: 135° Ds 10-30D: h6

Dc:         h8

TH COATING2 FLUTESHRC 50

50
DRILL

l

ØDc

L

ØDs

140°

Plane, S-X thinning

L/D=3 with oil hole

L/D=10 with oil hole

L/D=20 with oil hole

L/D=30 with oil hole

3~30 x D
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WHNSB
Coolant Thru Drills

Work Material
(Hardness)

Cutting Speed 
(vc) m/min

Cutting 
Conditions

Tool Dia. (mm)

2 4 6 8 10 12

Structural Steel
(~180HB)

Internal coolant
50~120~180

N (RPM) 16000 9500 6300 4800 3800 3200
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~120~180

N (RPM) 13000 9500 6300 4800 3800 3200
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Carbon Steel
(~200HB)

Internal coolant
50~120~180

N (RPM) 16000 9500 6300 4800 3800 3200
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~120~180

N (RPM) 13000 9500 6300 4800 3800 3200
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Alloy Steel
(~30HRC)

Internal coolant
50~120~180

N (RPM) 16000 9500 6300 4800 3800 3200
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~120~180

N (RPM) 13000 9500 6300 4800 3800 3200
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Stainless Steel Internal coolant
50~100~150

N (RPM) 11000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.03-0.06 0.06-0.1 0.12-0.19 0.14-0.24 0.16-0.28 0.17-0.31

Titanium Alloy Internal coolant
50~80~100

N (RPM) 9500 6400 4200 3200 2550 2100
f (Feed per Rev) 0.02-0.04 0.06-0.08 0.09-0.12 0.12-0.16 0.13-0.2 0.14-0.24

Prehardened Steel
(~40HRC)

Internal coolant
40~60~100

N (RPM) 9500 4800 3200 2400 1900 1600
f (Feed per Rev) 0.04-0.06 0.08-0.13 0.12-0.19 0.14-0.24 0.16-0.28 0.18-0.32

MQL (mist)
40~60~100

N (RPM) 8000 4800 3200 2400 1900 1600
f (Feed per Rev) 0.04-0.06 0.08-0.13 0.12-0.19 0.14-0.24 0.16-0.28 0.18-0.32

Prehardened Steel
(~50HRC)

Internal coolant
30~40~50

N (RPM) 6500 3200 2100 1600 1300 1050
f (Feed per Rev) 0.03-0.05 0.05-0.1 0.08-0.14 0.12-0.18 0.15-0.2 0.17-0.24

MQL (mist)
20~30~40

N (RPM) 4500 2400 1600 1200 1000 800
f (Feed per Rev) 0.03-0.05 0.05-0.1 0.08-0.14 0.12-0.18 0.05-0.2 0.17-0.24

Ductile Iron Internal coolant
50~120~150

N (RPM) 16000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~120~150

N (RPM) 13000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Casting Internal coolant
50~120~180

N (RPM) 16000 9500 6300 4800 3800 3200
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~120~180

N (RPM) 13000 9500 6300 4800 3800 3200
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Heatproof Steel Internal coolant
20~30~40

N (RPM) 4000 2400 1600 1200 950 800
f (Feed per Rev) 0.02-0.03 0.06-0.08 0.09-0.12 0.12-0.16 0.13-0.2 0.14-0.24

03WHNSB-TH
05WHNSB-TH
Cutting Conditions
(Metric)
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WHNSB
Coolant Thru Drills

Work Material
(Hardness)

Cutting Speed (vc)
m/min

Cutting 
Conditions

Tool Dia. (mm)

4 6 8 10 12

Structural Steel
(~180HB)

Internal coolant
70~120~150

N (RPM) 9500 6300 4800 3800 3200
f (Feed per Rev) 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~90~120

N (RPM) 7200 4800 3600 2900 2400
f (Feed per Rev) 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Carbon Steel
(~200HB)

Internal coolant
70~120~150

N (RPM) 9500 6300 4800 3800 3200
f (Feed per Rev) 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~90~120

N (RPM) 7200 4800 3600 2900 2400
f (Feed per Rev) 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Alloy Steel
(~30HRC)

Internal coolant
70~120~150

N (RPM) 9500 6300 4800 3800 3200
f (Feed per Rev) 7200 4800 3600 2900 2400

MQL (mist)
50~90~120

N (RPM) 9500 6300 4800 3800 3200
f (Feed per Rev) 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Stainless Steel Internal coolant
50~90~120

N (RPM) 7200 4800 3600 2900 2400
f (Feed per Rev) 0.06-0.1 0.12-0.19 0.14-0.24 0.16-0.28 0.17-0.31

Titanium Alloy Internal coolant
40~60~80

N (RPM) 4800 3200 2400 1900 1600
f (Feed per Rev) 0.06-0.08 0.09-0.12 0.12-0.16 0.13-0.2 0.14-0.24

Prehardened Steel
(~40HRC)

Internal coolant
40~60~80

N (RPM) 4800 3200 2400 1900 1600
f (Feed per Rev) 0.08-0.13 0.12-0.19 0.14-0.24 0.16-0.28 0.18-0.32

MQL (mist)
30~50~700

N (RPM) 4000 2650 2000 1600 1350
f (Feed per Rev) 0.08-0.13 0.12-0.19 0.14-0.24 0.16-0.28 0.18-0.32

Prehardened Steel
(~50HRC)

Internal coolant
30~40~50

N (RPM) 3200 2100 1600 1300 1050
f (Feed per Rev) 0.05-0.1 0.08-0.14 0.12-0.18 0.15-0.2 0.17-0.24

MQL (mist)
10~20~30

N (RPM) 1600 1050 800 650 550
f (Feed per Rev) 0.05-0.1 0.08-0.14 0.12-0.18 0.05-0.2 0.17-0.24

Ductile Iron Internal coolant
70~100~120

N (RPM) 8000 5300 4000 3200 2650
f (Feed per Rev) 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~90~120

N (RPM) 7200 4800 3600 2900 2400
f (Feed per Rev) 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Casting Internal coolant
70~120~150

N (RPM) 9500 6300 4800 3800 3200
f (Feed per Rev) 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~90~120

N (RPM) 7200 4800 3600 2900 2400
f (Feed per Rev) 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Heatproof Steel Internal coolant
20~30~40

N (RPM) 2400 1600 1200 950 800
f (Feed per Rev) 0.06-0.08 0.09-0.12 0.12-0.16 0.13-0.2 0.14-0.24

08WHNSB-TH
Cutting Conditions
(Metric)
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WHNSB
Coolant Thru Drills

Work Material
(Hardness)

Cutting Speed 
(vc) m/min

Cutting 
Conditions

Tool Dia. (mm)

2 4 6 8 10 12

Structural Steel
(~180HB)

Internal coolant
40~120

N (RPM) 8000 7000 4800 3600 2900 2400
f (Feed per Rev) 0.05-0.08 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.3 0.22-0.35

MQL (mist)
40~110

N (RPM) 8000 5500 4300 3200 2600 2200
f (Feed per Rev) 0.05-0.08 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.30 0.22-0.35

Carbon Steel
(~200HB)

Internal coolant
40~120

N (RPM) 8000 7000 4800 3600 2900 2400
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.3 0.22-0.35

MQL (mist)
40~110

N (RPM) 8000 5500 4700 3600 2900 2400
f (Feed per Rev) 0.05-0.01 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.30 0.22-0.35

Alloy Steel
(~30HRC)

Internal coolant
40~100

N (RPM) 8000 6300 4500 3400 2700 2400
f (Feed per Rev) 0.05-0.08 0.08-0.12 0.12-0.20 0.16-0.24 0.20-0.30 0.22-0.32

MQL (mist)
40~90

N (RPM) 8000 5000 3700 2900 2400 2100
f (Feed per Rev) 0.05-0.08 0.08-0.12 0.12-0.20 0.16-0.24 0.20-0.30 0.22-0.32

Stainless Steel Internal coolant
30~100

N (RPM) 6000 4800 3700 2700 2200 1800
f (Feed per Rev) 0.03-0.05 0.08-0.12 0.12-0.20 0.16-0.24 0.20-0.30 0.22-0.32

Pre-hardened Steel Internal coolant
20~50

N (RPM) 4500 2400 1600 1200 950 800
f (Feed per Rev) 0.03-0.04 0.06-0.08 0.09-0.12 0.08-0.16 0.1-0.15 0.1-0.15

Ductile Iron Internal coolant
40~120

N (RPM) 8000 7000 4800 3600 2900 2400
f (Feed per Rev) 0.05-0.08 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.35

MQL (mist)
40~100

N (RPM) 8000 6300 4500 3400 2700 2400
f (Feed per Rev) 0.05-0.08 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.35

Casting Internal coolant
40~150

N (RPM) 8000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.35

MQL (mist)
40~120

N (RPM) 8000 7000 4800 3600 2900 2400
f (Feed per Rev) 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.35

10WHNSB-TH, 15WHNSB-TH
20WHNSB-TH, 30WHNSB-TH
Cutting Conditions
(Metric)
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WNSB
Solid Carbide Drills

Drill point: 140° Ds: +0 / -0.01

Dc: h8

DRILL HRC 50

50
2 FLUTES TH COATING

Part No. Stock

Size (mm)

DC l L DS

02WNSB0500-TH  5 25 59 5
02WNSB0510-TH  5.1 25 64 6
02WNSB0520-TH  5.2 25 64 6
02WNSB0540-TH  5.4 25 64 6
02WNSB0550-TH  5.5 25 64 6
02WNSB0580-TH  5.8 25 64 6
02WNSB0600-TH  6 25 64 6
02WNSB0620-TH  6.2 29 71 7
02WNSB0650-TH  6.5 29 71 7
02WNSB0680-TH  6.8 31 71 7
02WNSB0690-TH  6.9 31 71 7
02WNSB0700-TH  7 31 71 7
02WNSB0730-TH  7.3 32 76 8
02WNSB0750-TH  7.5 32 76 8
02WNSB0780-TH  7.8 34 76 8
02WNSB0790-TH  7.9 34 76 8
02WNSB0800-TH  8 34 76 8
02WNSB0840-TH  8.4 36 80 9
02WNSB0850-TH  8.5 36 80 9
02WNSB0860-TH  8.6 38 80 9
02WNSB0880-TH  8.8 38 80 9
02WNSB0900-TH  9 38 80 9
02WNSB0940-TH  9.4 40 85 10
02WNSB0950-TH  9.5 40 85 10
02WNSB0980-TH  9.8 41 85 10
02WNSB1000-TH  10 41 85 10
02WNSB1020-TH  10.2 42 90 11
02WNSB1030-TH  10.3 42 90 11
02WNSB1050-TH  10.5 42 90 11
02WNSB1060-TH  10.6 44 90 11
02WNSB1080-TH  10.8 44 90 11
02WNSB1100-TH  11 44 90 11

Part No. Stock

Size (mm)

DC l L DS

02WNSB1140-TH  11.4 46 94 12
02WNSB1150-TH  11.5 46 94 12
02WNSB1160-TH  11.6 46 94 12
02WNSB1180-TH  11.8 46 94 12
02WNSB1200-TH  12 46 94 12
02WNSB1220-TH  12.2 49 100 13
02WNSB1250-TH  12.5 49 100 13
02WNSB1260-TH  12.6 49 100 13
02WNSB1300-TH  13 49 100 13

02WNSB-TH
L/D=2 without oil hole

l

ØDc

140°

L

ØDs

Plane, S-X thinning

 = Stocked items in Japan

2 x D
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WNSB
Solid Carbide Drills

Drill point: 140° Ds: +0 / -0.01

Dc: h8

TH COATING2 FLUTESHRC 50

50
DRILL

Part No. Stock

Size (mm)

DC l L DS

04WNSB0100-TH  1.0 8 50 3
04WNSB0110-TH  1.1 9 50 3
04WNSB0120-TH  1.2 9 50 3
04WNSB0130-TH  1.3 10 50 3
04WNSB0140-TH  1.4 10 50 3
04WNSB0150-TH  1.5 12 50 3
04WNSB0160-TH  1.6 12 50 3
04WNSB0170-TH  1.7 14 50 3
04WNSB0180-TH  1.8 14 50 3
04WNSB0190-TH  1.9 16 50 3
04WNSB0200-TH  2.0 16 50 3
04WNSB0210-TH  2.1 17 50 3
04WNSB0220-TH  2.2 17 50 3
04WNSB0230-TH  2.3 17 50 3
04WNSB0240-TH  2.4 17 50 3
04WNSB0250-TH  2.5 17 50 3
04WNSB0260-TH  2.6 19 50 3
04WNSB0270-TH  2.7 19 50 3
04WNSB0280-TH  2.8 19 50 3
04WNSB0290-TH  2.9 19 50 3
04WNSB0300-TH  3.0 19 50 3
04WNSB0310-TH  3.1 23 58 4
04WNSB0320-TH  3.2 23 58 4
04WNSB0330-TH  3.3 23 58 4
04WNSB0340-TH  3.4 23 58 4
04WNSB0350-TH  3.5 23 58 4
04WNSB0360-TH  3.6 26 58 4
04WNSB0370-TH  3.7 26 58 4
04WNSB0380-TH  3.8 26 58 4
04WNSB0390-TH  3.9 26 58 4
04WNSB0400-TH  4.0 26 58 4
04WNSB0410-TH  4.1 29 64 5
04WNSB0420-TH  4.2 29 64 5
04WNSB0430-TH  4.3 29 64 5
04WNSB0440-TH  4.4 29 64 5

Part No. Stock

Size (mm)

DC l L DS

04WNSB0450-TH 4.5 29 64 5
04WNSB0460-TH 4.6 32 64 5
04WNSB0470-TH 4.7 32 64 5
04WNSB0480-TH 4.8 32 64 5
04WNSB0490-TH 4.9 32 64 5
04WNSB0500-TH 5.0 32 64 5
04WNSB0510-TH 5.1 36 78 6
04WNSB0520-TH 5.2 36 78 6
04WNSB0530-TH 5.3 36 78 6
04WNSB0540-TH 5.4 36 78 6
04WNSB0550-TH 5.5 36 78 6
04WNSB0560-TH 5.6 39 78 6
04WNSB0570-TH 5.7 39 78 6
04WNSB0580-TH 5.8 39 78 6
04WNSB0590-TH 5.9 39 78 6
04WNSB0600-TH 6.0 39 78 6
04WNSB0610-TH 6.1 41 83 7
04WNSB0620-TH 6.2 41 83 7
04WNSB0630-TH 6.3 41 83 7
04WNSB0640-TH 6.4 41 83 7
04WNSB0650-TH 6.5 41 83 7
04WNSB0660-TH 6.6 43 83 7
04WNSB0670-TH 6.7 43 83 7
04WNSB0680-TH 6.8 43 83 7
04WNSB0690-TH 6.9 43 83 7
04WNSB0700-TH 7.0 43 83 7
04WNSB0710-TH 7.1 45 90 8
04WNSB0720-TH 7.2 45 90 8
04WNSB0730-TH 7.3 45 90 8
04WNSB0740-TH 7.4 45 90 8
04WNSB0750-TH 7.5 45 90 8
04WNSB0760-TH 7.6 48 90 8

04WNSB-TH
L/D=4 without oil hole

l

ØDc

L

ØDs

140°

Plane, S-X thinning

 = Stocked items in Japan

4 x D
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WNSB
Solid Carbide Drills

Drill point: 140° Ds: +0 / -0.01

Dc: h8

TH COATING2 FLUTESHRC 50

50
DRILL

Part No. Stock

Size (mm)

DC l L DS

04WNSB0770-TH  7.7 48 90 8
04WNSB0780-TH  7.8 48 90 8
04WNSB0790-TH  7.9 48 90 8
04WNSB0800-TH  8.0 48 90 8
04WNSB0810-TH  8.1 52 96 9
04WNSB0820-TH  8.2 52 96 9
04WNSB0830-TH  8.3 52 96 9
04WNSB0840-TH  8.4 52 96 9
04WNSB0850-TH  8.5 52 96 9
04WNSB0860-TH  8.6 54 96 9
04WNSB0870-TH  8.7 54 96 9
04WNSB0880-TH  8.8 54 96 9
04WNSB0890-TH  8.9 54 96 9
04WNSB0900-TH  9.0 54 96 9
04WNSB0910-TH  9.1 57 104 10
04WNSB0920-TH  9.2 57 104 10
04WNSB0930-TH  9.3 57 104 10
04WNSB0940-TH  9.4 57 104 10
04WNSB0950-TH  9.5 57 104 10
04WNSB0960-TH  9.6 60 104 10
04WNSB0970-TH  9.7 60 104 10
04WNSB0980-TH  9.8 60 104 10
04WNSB0990-TH  9.9 60 104 10
04WNSB1000-TH  10.0 60 104 10
04WNSB1010-TH  10.1 63 112 11
04WNSB1020-TH  10.2 63 112 11
04WNSB1030-TH  10.3 63 112 11
04WNSB1040-TH  10.4 63 112 11
04WNSB1050-TH  10.5 63 112 11
04WNSB1060-TH  10.6 66 112 11
04WNSB1070-TH  10.7 66 112 11
04WNSB1080-TH  10.8 66 112 11
04WNSB1090-TH  10.9 66 112 11
04WNSB1100-TH  11.0 66 112 11
04WNSB1110-TH  11.1 71 121 12

Part No. Stock

Size (mm)

DC l L DS

04WNSB1120-TH 11.2 71 121 12
04WNSB1130-TH 11.3 71 121 12
04WNSB1140-TH 11.4 71 121 12
04WNSB1150-TH 11.5 71 121 12
04WNSB1160-TH 11.6 73 121 12
04WNSB1170-TH 11.7 73 121 12
04WNSB1180-TH 11.8 73 121 12
04WNSB1190-TH 11.9 73 121 12
04WNSB1200-TH 12.0 73 121 12
04WNSB1210-TH 12.1 76 128 13
04WNSB1220-TH 12.2 76 128 13
04WNSB1230-TH 12.3 76 128 13
04WNSB1240-TH 12.4 76 128 13
04WNSB1250-TH 12.5 76 128 13
04WNSB1260-TH 12.6 76 128 13
04WNSB1270-TH 12.7 76 128 13
04WNSB1280-TH 12.8 76 128 13
04WNSB1290-TH 12.9 76 128 13
04WNSB1300-TH 13.0 76 128 13

04WNSB-TH
L/D=4 without oil hole

l

ØDc

L

ØDs

140°

Plane, S-X thinning

 = Stocked items in Japan

4 x D
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WNSB
Solid Carbide Drills

Work Material
(Hardness)

Cutting Speed 
(vc) m/min

Cutting 
Conditions

Tool Dia. (mm)

1 2 4 6 8 10 12

Structural Steel
(~180HB)

Coolant
70~100~150

N (RPM) 22000 16000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.03-0.06 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
70~100~150

N (RPM) 22000 16000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.03-0.06 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Carbon Steel
(~200HB)

Coolant
70~100~150

N (RPM) 22000 16000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.03-0.06 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
70~100~150

N (RPM) 22000 16000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.03-0.06 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Alloy Steel
(~30HRC)

Coolant
70~100~150

N (RPM) 22000 16000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.03-0.05 0.05-0.08 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~80~130

N (RPM) 16000 12800 6400 4300 3200 2550 2100
f (Feed per Rev) 0.03-0.05 0.05-0.08 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

SKD61 Alloy Steel
(~30HRC)
(~40HRC)

Coolant
30~50~80

N (RPM) 9500 8000 4000 2650 2000 1600 1300
f (Feed per Rev) 0.02-0.04 0.04-0.07 0.08-0.13 0.12-0.19 0.14-0.24 0.16-0.28 0.18-0.32

MQL (mist)
20~40~80

N (RPM) 6300 6400 3200 2100 1600 1250 1050
f (Feed per Rev) 0.02-0.04 0.04-0.07 0.08-0.13 0.12-0.19 0.14-0.24 0.16-0.28 0.18-0.32

Prehardened Steel
(~50HRC) 

Coolant
20~30~40

N (RPM) 6300 4800 2400 1600 1200 1000 800
f (Feed per Rev) 0.01-0.03 0.03-0.05 0.05-0.1 0.08-0.14 0.12-0.18 0.15-0.2 0.17-0.24

Ductile Iron Coolant
50~80~130

N (RPM) 16000 12800 6400 4300 3200 2550 2100
f (Feed per Rev) 0.03-0.06 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
50~80~130

N (RPM) 16000 12000 6400 4300 3200 2550 2100
f (Feed per Rev) 0.03-0.06 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

Casting Coolant
70~100~150

N (RPM) 22000 16000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.03-0.06 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

MQL (mist)
70~100~150

N (RPM) 22000 16000 8000 5300 4000 3200 2650
f (Feed per Rev) 0.03-0.06 0.05-0.1 0.1-0.16 0.15-0.24 0.18-0.3 0.2-0.35 0.22-0.4

02WNSB-TH
04WNSB-TH
Cutting Conditions
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WHNSB-SD
Coolant Thru Drills

for Aluminum

Part No. Stock

Size (mm)

DC l L DS

03WHNSB0300-SD  3 19 69 3
03WHNSB0303-SD  3.03 23 73 4
03WHNSB0400-SD  4 23 73 4
03WHNSB0403-SD  4.03 29 82 5
03WHNSB0500-SD  5 29 82 5
03WHNSB0503-SD  5.03 29 82 6
03WHNSB0510-SD  5.1 29 82 6
03WHNSB0550-SD  5.5 29 82 6
03WHNSB0553-SD  5.53 29 82 6
03WHNSB0600-SD  6 29 82 6
03WHNSB0603-SD  6.03 34 89 7
03WHNSB0650-SD  6.5 34 89 7
03WHNSB0653-SD  6.53 34 89 7
03WHNSB0680-SD  6.8 34 89 7
03WHNSB0700-SD  7 34 89 7
03WHNSB0703-SD  7.03 39 95 8
03WHNSB0730-SD  7.3 39 95 8
03WHNSB0750-SD  7.5 39 95 8
03WHNSB0753-SD  7.53 39 95 8
03WHNSB0800-SD  8 39 95 8
03WHNSB0803-SD  8.03 44 101 9
03WHNSB0850-SD  8.5 44 101 9
03WHNSB0853-SD  8.53 44 101 9
03WHNSB0860-SD  8.6 44 101 9
03WHNSB0880-SD  8.8 44 101 9
03WHNSB0900-SD  9 44 101 9
03WHNSB0903-SD  9.03 49 107 10
03WHNSB0950-SD  9.5 49 107 10
03WHNSB0953-SD  9.53 49 107 10
03WHNSB1000-SD  10 49 107 10
03WHNSB1003-SD  10.03 54 117 11

DRILL 3 x D FOR ALUMINUM

Al
2 FLUTES S-DLC COATING

03WHNSB-SD
L/D=3

Plane, S-X thinning

L

 0 -0
.0

1

l

135°

 = Stocked items in Japan

Drill point: 135° Ds: +0 / -0.01

Dc: h8
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WHNSB-SD
Coolant Thru Drills

for Aluminum

Part No. Stock

Size (mm)

DC l L DS

05WHNSB0200-SD  2 20 66 3
05WHNSB0203-SD  2.03 24 74 3
05WHNSB0210-SD  2.1 24 74 3
05WHNSB0220-SD  2.2 24 74 3
05WHNSB0230-SD  2.3 24 74 3
05WHNSB0240-SD  2.4 24 74 3
05WHNSB0250-SD  2.5 24 74 3
05WHNSB0253-SD  2.53 29 79 3
05WHNSB0260-SD  2.6 29 79 3
05WHNSB0270-SD  2.7 29 79 3
05WHNSB0280-SD  2.8 29 79 3
05WHNSB0290-SD  2.9 29 79 3
05WHNSB0300-SD  3 29 79 3
05WHNSB0303-SD  3.03 37 87 4
05WHNSB0350-SD  3.5 37 87 4
05WHNSB0353-SD  3.53 37 87 4
05WHNSB0400-SD  4 37 87 4
05WHNSB0403-SD  4.03 47 100 5
05WHNSB0410-SD  4.1 47 100 5
05WHNSB0420-SD  4.2 47 100 5
05WHNSB0430-SD  4.3 47 100 5
05WHNSB0450-SD  4.5 47 100 5
05WHNSB0453-SD  4.53 47 100 5
05WHNSB0500-SD  5 47 100 5
05WHNSB0503-SD  5.03 47 100 6
05WHNSB0510-SD  5.1 47 100 6
05WHNSB0550-SD  5.5 47 100 6
05WHNSB0553-SD  5.53 47 100 6
05WHNSB0600-SD  6 47 100 6
05WHNSB0603-SD  6.03 55 110 7
05WHNSB0650-SD  6.5 55 110 7
05WHNSB0653-SD  6.53 55 110 7

Part No. Stock

Size (mm)

DC l L DS

05WHNSB0680-SD  6.8 55 110 7
05WHNSB0700-SD  7 55 110 7
05WHNSB0703-SD  7.03 63 119 8
05WHNSB0750-SD  7.5 63 119 8
05WHNSB0753-SD  7.53 63 119 8
05WHNSB0780-SD  7.8 63 119 8
05WHNSB0800-SD  8 63 119 8
05WHNSB0803-SD  8.03 71 128 9
05WHNSB0850-SD  8.5 71 128 9
05WHNSB0853-SD  8.53 71 128 9
05WHNSB0860-SD  8.6 71 128 9
05WHNSB0880-SD  8.8 71 128 9
05WHNSB0900-SD  9 71 128 9
05WHNSB0903-SD  9.03 79 137 10
05WHNSB0950-SD  9.5 79 137 10
05WHNSB0953-SD  9.53 79 137 10
05WHNSB0980-SD  9.8 79 137 10
05WHNSB1000-SD  10 79 137 10
05WHNSB1003-SD  10.03 87 150 11

05WHNSB-SD
L/D=5

Drill point: 135° Ds: +0 / -0.01

Dc: h8

DRILL 5 x D FOR ALUMINUM

Al
2 FLUTES S-DLC COATING

Plane, S-X thinning

L

l

135°

    0 -0
.0

1

 = Stocked items in Japan
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WHNSB-SD
Coolant Thru Drills

for Aluminum

Part No. Stock

Size (mm)

DC l L DS

15WHNSB0300-SD  3 54 102 3
15WHNSB0400-SD  4 72 121 4
15WHNSB0500-SD  5 91 142 5
15WHNSB0550-SD  5.5 100 151 6
15WHNSB0600-SD  6 109 160 6
15WHNSB0700-SD  7 127 180 7
15WHNSB0800-SD  8 145 200 8
15WHNSB0900-SD  9 163 218 9
15WHNSB1000-SD  10 181 236 10

Part No. Stock

Size (mm)

DC l L DS

20WHNSB0300-SD  3 69 117 3
20WHNSB0400-SD  4 92 141 4
20WHNSB0500-SD  5 116 167 5
20WHNSB0550-SD  5.5 127 178 6
20WHNSB0600-SD  6 139 190 6
20WHNSB0700-SD  7 162 215 7
20WHNSB0800-SD  8 185 240 8

15WHNSB-SD    L/D=15
20WHNSB-SD    L/D=20
25WHNSB-SD    L/D=25
30WHNSB-SD    L/D=30

Part No. Stock

Size (mm)

DC l L DS

25WHNSB0300-SD  3 84 132 3
25WHNSB0400-SD  4 113 162 4
25WHNSB0500-SD  5 141 192 5
25WHNSB0550-SD  5.5 155 206 6
25WHNSB0600-SD  6 169 220 6
25WHNSB0700-SD  7 197 250 7
25WHNSB0800-SD  8 225 280 8

Part No. Stock

Size (mm)

DC l L DS

30WHNSB0300-SD  3 99 147 3
30WHNSB0400-SD  4 132 181 4
30WHNSB0500-SD  5 166 217 5
30WHNSB0550-SD  5.5 182 233 6
30WHNSB0600-SD  6 199 250 6

Drill point: 130° Ds: h6

Dc: h8

DRILL FOR ALUMINUM

Al
2 FLUTES S-DLC COATING

20WHNSB-SD   L/D=20

l

L

130°
Plane, S-X thinning

 = Stocked items in Japan

15WHNSB-SD   L/D=15

30WHNSB-SD   L/D=3025WHNSB-SD   L/D=25

15 x D ~ 30 x D
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WHNSB-SD
Coolant Thru Drills

for Aluminum

Work Material
(Hardness) Cutting condition

Size(mm)

Ø2.0 Ø4.0 Ø6.0 Ø8.0 Ø10.0
Aluminum Alloy Cutting speed (vc)m/min 80~180 80~200 80~200 80~200 80~200
System Mg (5052) The amount of feed (f)mm/rev 0.04~0.08 0.08~0.16 0.12~0.24 0.16~0.30 0.18~0.35
Aluminum Alloy Cutting speed (vc)m/min 60~150 60~150 80~180 80~180 80~180
System  Zn-Mg (7075) The amount of feed (f)mm/rev 0.06~0.10 0.12~0.20 0.18~0.30 0.24~0.40 0.25~0.50
Casting alloy aluminum Cutting speed (vc)m/min 80~160 80~160 80~180 80~180 80~200
AC••, ADC The amount of feed (f)mm/rev 0.06~0.10 0.12~0.20 0.18~0.30 0.24~0.40 0.25~0.50

Copper alloy Cutting speed (vc)m/min 60~150 60~150 80~180 80~180 80~180
The amount of feed (f)mm/rev 0.04~0.08 0.08~0.16 0.12~0.24 0.16~0.30 0.18~0.35

Internal Coolant Water 
Soluble Cutting Conditions

■ How to use 15~30WHNSB-SD

 Drilling of pilot hole (guide hole) (03~05WHNSB-SD)1

● Machining depth : tool diameter ×2.0~4.0 times

High-speed revolution for drilling feed (15~30WHNSB-SD)3

Machining completion4

● After confirming that the revolution speed is
    increasing at the specified rate, start feeding. 

● Withdraw the tool at low speed. (n=0~500 min-1)

2 Supplying coolant during low-speed revolution (15~30WHNSB-SD)

● Leading to the guide hole at low speed
    (n=0~500 min-1)



ZPB

180° tip angle enables plunge boring of flat and sloped surfaces. 
 
Special flute shape reduces breakage and chipping of cutting edge.  
 
Special groove shape provides smooth chip evacuation. 

Regular (ZPB) and Long Shank (ZPBLS) versions available.

TH Coated Plunging Borers  
for Flat and Angled Surfaces

FEATURES



334 © 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

ZPB
Plunging Borer

Plunge boring on sloped surfacesPlunge boring on sloped surfaces Guide hole boring on sloped surfacesGuide hole boring on sloped surfaces Plunge boring on facing areaPlunge boring on facing area Hole plunge boringHole plunge boring

Edge plunge boring Thin plate boring Hole correctionHole correction Boring of convex surfacesBoring of convex surfaces

FeatureS
1. Main Applications

IntroductIon
Our ZPB Plunging Borers are a versatile tool that can perform a wide range of boring applications, including plunge hole 
boring on sloped surfaces, hole correction, and boring of convex surfaces. Hitachi Tool’s own TH Coating provides extended 
tool life, and the special flute shape reduces breakage and chipping of cutting edge. 

2. Field Data



335© 2015 Mitsubishi Hitachi Tool Engineering, Ltd.

ZPB
Plunging Borer

Part No. Stock
Size (mm)

DC l L DS Type

ZPB0300-TH  3.0 12 50 4 A
ZPB0400-TH  4.0 16 50 4 B
ZPB0450-TH  4.5 18 50 6 A
ZPB0500-TH  5.0 20 60 6 A
ZPB0550-TH  5.5 22 60 6 A
ZPB0600-TH  6.0 22 60 6 B
ZPB0700-TH  7.0 26 70 8 A
ZPB0800-TH  8.0 28 70 8 B
ZPB0900-TH  9.0 28 80 10 A
ZPB0950-TH  9.5 30 80 10 A
ZPB1000-TH  10.0 32 80 10 B
ZPB1100-TH  11.0 33 90 12 A
ZPB1200-TH  12.0 38 90 12 B

Drill point: 180° Ds: 0/-0.01

Dc: h8

ZPB-TH

φ
D

c

L

45°

φ
D

s

l

Type A

φ
D

c

L

φ
D

s

l

Type B

Plunging Borer TH COATING2 FLUTES

 = Stocked items in Japan

45
HRC 45
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ZPB
Plunging Borer
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Ø2 10,000 0.02~0.05 10,000 0.02~0.05 9,000 0.02~0.05 6,000 0.01~0.04 10,000 0.02~0.05 20,000 0.02~0.05 19,000 0.02~0.04

Ø3 7,950 0.05~0.08 7,950 0.05~0.08 6,900 0.05~0.08 4,250 0.03~0.06 7,950 0.05~0.08 17,000 0.05~0.08 12,700 0.05~0.07

Ø4 6,000 0.06~0.1 6,000 0.06~0.1 5,200 0.06~0.1 3,200 0.04~0.08 6,000 0.06~0.1 12,500 0.06~0.1 9,550 0.06~0.09

Ø5 4,800 0.08~0.13 4,800 0.08~0.13 4,150 0.08~0.13 2,550 0.05~0.1 4,800 0.08~0.13 10,000 0.08~0.13 7,650 0.08~0.12

Ø6 4,000 0.09~0.15 4,000 0.09~0.15 3,450 0.09~0.15 2,100 0.06~0.12 4,000 0.09~0.15 8,500 0.09~0.15 6,350 0.09~0.14

Ø7 3,400 0.11~0.18 3,400 0.11~0.18 3,000 0.11~0.18 1,800 0.07~0.14 3,400 0.11~0.18 7,300 0.11~0.18 5,450 0.11~0.16

Ø8 3,000 0.12~0.2 3,000 0.12~0.2 2,600 0.12~0.2 1,600 0.08~0.16 3,000 0.12~0.2 6,500 0.12~0.2 4,800 0.12~0.18

Ø9 2,650 0.14~0.23 2,650 0.14~0.23 2,300 0.14~0.23 1,400 0.09~0.18 2,650 0.14~0.23 5,650 0.14~0.23 4,250 0.14~0.21

Ø10 2,400 0.15~0.25 2,400 0.15~0.25 2,100 0.15~0.25 1,300 0.1~0.2 2,400 0.15~0.25 5,100 0.15~0.25 3,800 0.15~0.23

Ø11 2,200 0.17~0.28 2,200 0.17~0.28 1,900 0.17~0.28 1,150 0.11~0.22 2,200 0.17~0.28 4,650 0.17~0.28 3,500 0.17~0.25

Ø12 2,000 0.18~0.3 2,000 0.18~0.3 1,750 0.18~0.3 1,050 0.12~0.24 2,000 0.18~0.3 4,250 0.18~0.3 3,200 0.18~0.28

Ø13 1,700 0.13~0.26 1,700 0.13~0.26 1,400 0.13~0.26 1,000 0.09~0.22 1,500 0.17~0.26 3,000 0.18~0.28 2,700 0.19~0.26

Ø14 1,500 0.13~0.27 1,500 0.13~0.27 1,250 0.13~0.27 800 0.08~0.23 1,250 0.16~0.27 2,500 0.17~0.29 2,300 0.18~0.27

Ø15 1,300 0.12~0.27 1,300 0.12~0.27 1,100 0.12~0.27 650 0.07~0.23 1,050 0.15~0.27 2,000 0.15~0.29 1,900 0.15~0.27

Ø16 1,200 0.16~0.32 1,200 0.16~0.32 1,200 0.16~0.32 700 0.13~0.24 1,200 0.16~0.32 2,300 0.16~0.32 2,000 0.16~0.32

Table of Standard
Cutting Conditions

Regular ZPB-TH

Note

1. Use the appropriate coolant for the work material and machining  
    shape.
2. These Recommended Cutting Conditions indicate only the rule 
    of a thumb for the cutting conditions. In actual machining, the 
    condition should be adjusted according to the machining shape, 
    purpose and the machine type. 
3. This tool is for boring holes and horizontal feeding cannot be 
    performed.
4. This tool is not suitable for machining stainless steel 
    (SUS304, 316, etc.)
5. If cutting chips cannot be broken up, step machining should be 
    performed.
6. These cutting conditions are for when the machining surface is 
    flat and the cutting depth is 2Dc or less.
7. For machining of sloped surfaces or other non-flat surfaces, 
    cutting conditions should be adjusted according to the 
    machining surface slope (θ).
    If the machining surface slope (θ) is 30° or less, reduce the 
    feed rate to about 70 to 80% as a general rule.
    If the machining surface slope (θ) is 50° or less, reduce the 
    feed rate to less than 50% as a general rule.
8. When attaching the tool, suppress flute tip runout as much as
    possible (to 10µm or less as a general rule).

Machine hole depth

Dc Dc

H H

θ

Drill dia Hole deph
Dc    6 H     2Dc
Dc > 6 H     1.5Dc



EMSBS/EMST

For ultra-deep drilling of miniature holes. 
 
New chip stopper controls chip flow.  
 
EMSBS: Deep hole mirco-drills with TH Coating.

EMST: Micro- starter drills with TH Coating

Drill For Machining Ultra-Deep Minute Holes

FEATURES
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EMSBS / EMST

FeatureS
1. Chip Stopper for High Accuracy Drilling

2. Special Thinning Shape

3. Enables High-Aspect Ratio Deep Drilling of Minute Holes

IntroductIon
For micro holes less than 1mm in diameter, nothing beats Hitachi Tool’s EMSBS Non-Step Micro Drills. When coupled with the 
EMST Micro Starter Drills, the EMSBS are capable of high-aspect ratio deep drilling of tiny holes. While there are a variety of 
items available as standards, drills capable of drilling up to 100xD are available as special made-to-order products.

Chip removal flow direction

Chip removal flute
High-rigidity neck shape

Chip stopper

New chip-removal stopper technology 
+ high-rigidity neck shape enables 
high-accuracy drilling of minute holes.

   0.1
Drill dia.

Thinning flute shape achieves even 
higher machining accuracy 
(Thinning: Drill diameter > Ø0.1)

   0.5
Drill dia.

Enables high-aspect ratio 
deep drilling of minute holes.

4. Combined With A Special Starter, It Enables Stable Deep Drilling Of Minute Holes

Appearance of Epoch Micro Starter
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EMSBS

Part No. Stock
Size (mm)

TypeDC l l2 L/D D1 L DS

EMSBS0004-0.4-TH  0.04 0.20 0.4 10 0.033 40 3 TH

EMSBS0004-1.2-TH  0.04 0.20 1.2 30 0.033 40 3 TH

EMSBS0005-0.5-TH  0.05 0.25 0.5 10 0.043 40 3 TH

EMSBS0005-1-TH  0.05 0.25 1.0 20 0.043 40 3 TH

EMSBS0005-1.5-TH  0.05 0.25 1.5 30 0.043 40 3 TH

EMSBS0006-0.6-TH  0.06 0.30 0.6 10 0.053 40 3 TH

EMSBS0006-1.8-TH  0.06 0.30 1.8 30 0.053 40 3 TH

EMSBS0007-0.7-TH  0.07 0.35 0.7 10 0.063 40 3 TH

EMSBS0007-2.1-TH  0.07 0.35 2.1 30 0.063 40 3 TH

EMSBS0008-0.8-TH  0.08 0.40 0.8 10 0.073 40 3 TH

EMSBS0008-2.4-TH  0.08 0.40 2.4 30 0.073 40 3 TH

EMSBS0009-0.9-TH  0.09 0.45 0.9 10 0.083 40 3 TH

EMSBS0009-2.7-TH  0.09 0.45 2.7 30 0.083 40 3 TH

EMSBS0010-1-TH  0.10 0.50 1.0 10 0.090 45 3 TH

EMSBS0010-3-TH  0.10 0.50 3.0 30 0.090 45 3 TH

EMSBS0010-5-TH  0.10 0.50 5.0 50 0.090 45 3 TH

EMSBS0015-1.5-TH  0.15 0.75 1.5 10 0.140 50 3 TH

EMSBS0015-4.5-TH  0.15 0.75 4.5 30 0.140 50 3 TH

EMSBS0015-7.5-TH  0.15 0.75 7.5 50 0.140 50 3 TH

EMSBS0020-2-TH  0.20 1.00 2.0 10 0.190 45 3 TH

EMSBS0020-6-TH  0.20 1.00 6.0 30 0.190 45 3 TH

EMSBS0020-10-TH  0.20 1.00 10.0 50 0.190 45 3 TH

EMSBS0030-3-TH  0.30 1.50 3.0 10 0.280 45 3 TH

EMSBS0030-9-TH  0.30 1.50 9.0 30 0.280 45 3 TH

EMSBS0030-15-TH  0.30 1.50 15.0 50 0.280 55 3 TH

EMSBS0040-4-TH  0.40 2.00 4.0 10 0.380 50 3 TH

EMSBS0040-12-TH  0.40 2.00 12.0 30 0.380 50 3 TH

EMSBS0040-20-TH  0.40 2.00 20.0 50 0.380 60 3 TH

EMSBS0050-5-TH  0.50 2.50 5.0 10 0.480 50 3 TH

EMSBS0050-15-TH  0.50 2.50 15.0 30 0.480 50 3 TH

Drill point: 140° Ds: h4

Dc:

R

l2
L

Tip angle : 140º

DRILL TH COATING2 FLUTESHRC 55

55

0/-0.005mm

 = Stocked items in Japan
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EMSBS

Part No. Stock
Size (mm)

TypeDC l l2 L/D D1 L DS

EMSBS0050-25-TH  0.50 2.50 25.0 50 0.480 65 3 TH

EMSBS0060-6-TH  0.60 3.00 6.0 10 0.570 55 3 TH

EMSBS0060-18-TH  0.60 3.00 18.0 30 0.570 55 3 TH

EMSBS0060-30-TH  0.60 3.00 30.0 50 0.570 75 3 TH

EMSBS0070-7-TH  0.70 3.50 7.0 10 0.670 60 4 TH

EMSBS0070-21-TH  0.70 3.50 21.0 30 0.670 60 4 TH

EMSBS0070-35-TH  0.70 3.50 35.0 50 0.670 80 4 TH

EMSBS0080-8-TH  0.80 4.00 8.0 10 0.760 60 4 TH

EMSBS0080-24-TH  0.80 4.00 24.0 30 0.760 60 4 TH

EMSBS0080-40-TH  0.80 4.00 40.0 50 0.760 85 4 TH

EMSBS0090-9-TH  0.90 4.50 9.0 10 0.850 65 4 TH

EMSBS0090-27-TH  0.90 4.50 27.0 30 0.850 65 4 TH

EMSBS0090-45-TH  0.90 4.50 45.0 50 0.850 90 4 TH

EMSBS0100-10-TH  1.00 5.00 10.0 10 0.950 70 4 TH

EMSBS0100-30-TH  1.00 5.00 30.0 30 0.950 70 4 TH

EMSBS0100-50-TH  1.00 5.00 50.0 50 0.950 100 4 TH

 = Stocked items in Japan

Drill point: 140° Ds: h4

Dc:

R

l2
L

Tip angle : 140º

DRILL TH COATING2 FLUTESHRC 55

55

0/-0.005mm
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EMSBS

1 2

Aluminum resin
Carbon Steel
(180~250HB)

Part No. D L L/D
n

min-1

Vf
mm/
min

(mm)
Step
feed

n
min-1

Vf
mm/
min

(mm)
Step
feed

EMSBS0004-0.4-TH 0.04 0.4 10 39,789 80 0.004 35,810 72 0.004

EMSBS0004-1.2-TH 0.04 1.2 30 39,789 80 0.004 35,810 72 0.004

EMSBS0005-0.5-TH 0.05 0.5 10 38,197 76 0.005 31,831 64 0.005

EMSBS0005-1-TH 0.05 1.0 20 38,197 76 0.005 31,831 64 0.005

EMSBS0005-1.5-TH 0.05 1.5 30 38,197 76 0.005 25,465 51 0.005

EMSBS0006-0.6-TH 0.06 0.6 10 37,136 74 0.006 29,178 58 0.006

EMSBS0006-1.8-TH 0.06 1.8 30 37,136 74 0.006 29,178 58 0.006

EMSBS0007-0.7-TH 0.07 0.7 10 36,378 73 0.007 27,284 55 0.007

EMSBS0007-2.1-TH 0.07 2.1 30 36,378 73 0.007 27,284 55 0.007

EMSBS0008-0.8-TH 0.08 0.8 10 35,810 72 0.008 27,852 56 0.008

EMSBS0008-2.4-TH 0.08 2.4 30 35,810 72 0.008 27,852 56 0.008

EMSBS0009-0.9-TH 0.09 0.9 10 35,368 71 0.009 26,526 53 0.009

EMSBS0009-2.7-TH 0.09 2.7 30 35,368 71 0.009 26,526 53 0.009

EMSBS0010-1-TH 0.10 1.0 10 35,014 105 0.010 25,465 76 0.010

EMSBS0010-3-TH 0.10 3.0 30 35,014 105 0.010 25,465 76 0.010

EMSBS0010-5-TH 0.10 5.0 50 28,011 84 0.010 20,372 61 0.010

EMSBS0015-1.5-TH 0.15 1.5 10 25,465 76 0.015 23,343 70 0.015

EMSBS0015-4.5-TH 0.15 4.5 30 25,465 76 0.015 23,343 70 0.015

EMSBS0015-7.5-TH 0.15 7.5 50 20,372 61 0.015 18,674 56 0.015

EMSBS0020-2-TH 0.20 2.0 10 23,873 95 0.020 20,690 83 0.020

EMSBS0020-6-TH 0.20 6.0 30 23,873 95 0.020 20,690 83 0.020

EMSBS0020-10-TH 0.20 10.0 50 19,099 76 0.020 16,552 66 0.020

EMSBS0030-3-TH 0.30 3.0 10 15,915 64 0.030 14,854 59 0.030

EMSBS0030-9-TH 0.30 9.0 30 15,915 64 0.030 14,854 59 0.030

EMSBS0030-15-TH 0.30 15.0 50 12,732 51 0.030 11,884 48 0.030

EMSBS0040-4-TH 0.40 4.0 10 13,528 54 0.040 12,335 49 0.040

EMSBS0040-12-TH 0.40 12.0 30 13,528 54 0.040 12,335 49 0.040

EMSBS0040-20-TH 0.40 20.0 50 10,823 43 0.040 9,868 39 0.040

EMSBS0050-5-TH 0.50 5.0 10 10,823 54 0.050 9,868 49 0.050

EMSBS0050-15-TH 0.50 15.0 30 10,823 54 0.050 9,868 49 0.050

EMSBS0050-25-TH 0.50 25.0 50 8,658 43 0.050 7,894 39 0.050

EMSBS0060-6-TH 0.60 6.0 10 9,019 54 0.060 8,223 49 0.060

EMSBS0060-18-TH 0.60 18.0 30 9,019 54 0.060 8,223 49 0.060

EMSBS0060-30-TH 0.60 30.0 50 7,215 43 0.060 6,578 39 0.060

EMSBS0070-7-TH 0.70 7.0 10 7,730 54 0.070 7,048 49 0.070

EMSBS0070-21-TH 0.70 21.0 30 7,730 54 0.070 7,048 49 0.070

EMSBS0070-35-TH 0.70 35.0 50 6,184 43 0.070 5,639 39 0.070

EMSBS0080-8-TH 0.80 8.0 10 6,764 54 0.080 6,167 49 0.080

EMSBS0080-24-TH 0.80 24.0 30 6,764 54 0.080 6,167 49 0.080

EMSBS0080-40-TH 0.80 40.0 50 5,411 43 0.080 4,934 39 0.080

EMSBS0090-9-TH 0.90 9.0 10 6,013 54 0.090 5,482 49 0.090

EMSBS0090-27-TH 0.90 27.0 30 6,013 54 0.090 5,482 49 0.090

EMSBS0090-45-TH 0.90 45.0 50 4,810 43 0.090 4,386 39 0.090

EMSBS0100-10-TH 1.00 10.0 10 5,411 54 0.100 4,934 49 0.100

EMSBS0100-30-TH 1.00 30.0 30 5,411 54 0.100 4,934 49 0.100

EMSBS0100-50-TH 1.00 50.0 50 4,329 43 0.100 3,947 39 0.100

• This standard cutting condition table is intended as reference cutting conditions. 
• The conditions should be adjusted as necessary according to the actual conditions of machined shape, purpose, machine used, etc.
• In general, water-soluble or oil-based coolant should be used to ensure chip removal.
• Always use with a G83 program (Peck drilling cycle).
• Under-neck length (R2) conforms to through-hole drilling depth.
• When drilling through holes, drill the through hole to a depth of between 20% and 30% of the diameter from the tip of the tool.
   Ex.: For work thickness T=5mm and tool= Ø0.5×5mm, drilling depth should be 5.14mm (from tip of tool).

3 4 5

Stainless Steel
(25~35HRC)

Pre-hardened 
Steel (35~45HRC)

Hardened Steel
(45~55HRC)

n
min-1

Vf
mm/
min

(mm)
Step
feed

n
min-1

Vf
mm/
min

(mm)
Step
feed

n
min-1

Vf
mm/
min

(mm)
Step
feed

31,831 64 0.004 27,852 56 0.003 23,873 24 0.002
31,831 64 0.004 27,852 56 0.003 23,873 24 0.002

28,648 57 0.005 25,465 51 0.004 22,282 22 0.003

28,648 57 0.005 25,465 51 0.004 22,282 22 0.003

22,918 46 0.005 20,372 41 0.004 17,825 18 0.003

26,526 53 0.006 23,873 48 0.004 21,221 21 0.003

26,526 53 0.006 23,873 48 0.004 21,221 21 0.003

25,010 50 0.007 22,736 45 0.005 20,463 20 0.004

25,010 50 0.007 22,736 45 0.005 20,463 20 0.004

25,863 52 0.008 23,873 48 0.006 21,884 22 0.004

25,863 52 0.008 23,873 48 0.006 21,884 22 0.004

24,757 50 0.009 22,989 46 0.006 21,221 21 0.005

24,757 50 0.009 22,989 46 0.006 21,221 21 0.005

23,873 72 0.01 22,282 67 0.007 20,690 41 0.005

23,873 72 0.01 22,282 67 0.007 20,690 41 0.005

19,099 57 0.01 17,825 53 0.007 16,552 33 0.005

21,221 64 0.015 20,160 60 0.011 19,099 38 0.008

21,221 64 0.015 20,160 60 0.011 19,099 38 0.008

16,977 51 0.015 16,128 48 0.011 15,279 31 0.008

19,099 76 0.02 17,507 70 0.014 16,711 50 0.010

19,099 76 0.02 17,507 70 0.014 16,711 50 0.010

15,279 61 0.02 14,006 56 0.014 13,369 40 0.010

13,793 55 0.03 12,732 51 0.021 12,202 37 0.015

13,793 55 0.03 12,732 51 0.021 12,202 37 0.015

11,035 44 0.03 10,186 41 0.021 9,762 29 0.015

11,937 48 0.04 11,539 46 0.028 10,743 43 0.020

11,937 48 0.04 11,539 46 0.028 10,743 43 0.020

9,549 38 0.04 9,231 37 0.028 8,594 34 0.020

9,549 48 0.05 9,231 46 0.035 8,594 43 0.025

9,549 48 0.05 9,231 46 0.035 8,594 43 0.025

7,639 38 0.05 7,385 37 0.035 6,875 34 0.025

7,958 48 0.06 7,692 46 0.042 7,162 43 0.030

7,958 48 0.06 7,692 46 0.042 7,162 43 0.030

6,366 38 0.06 6,154 37 0.042 5,730 34 0.030

6,821 48 0.07 6,594 46 0.049 6,139 43 0.035

6,821 48 0.07 6,594 46 0.049 6,139 43 0.035

5,457 38 0.07 5,275 37 0.049 4,911 34 0.035

5,968 48 0.08 5,769 46 0.056 5,371 43 0.040

5,968 48 0.08 5,769 46 0.056 5,371 43 0.040

4,775 38 0.08 4,615 37 0.056 4,297 34 0.040

5,305 48 0.09 5,128 46 0.063 4,775 43 0.045

5,305 48 0.09 5,128 46 0.063 4,775 43 0.045

4,244 38 0.09 4,103 37 0.063 3,820 34 0.045

4,775 48 0.1 4,615 46 0.070 4,297 43 0.050

4,775 48 0.1 4,615 46 0.070 4,297 43 0.050

3,820 38 0.1 3,692 37 0.070 3,438 34 0.050
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EMSBS

■ How to use Epoch Micro Step Borer

● Caution points when machining

About pilot holes

About coolants

About machining programs

About fast feed rates

When focusing on accuracy for hole depths of 30D or greater

Use step drilling.
Drill to 60%
of diameter.

Depth

Reference
position

Approach
distance

10D

50D

Use of the special starter is recommended.
*Particularly when drilling high-accuracy holes, please use the special starter.
Always perform step drilling using a G83 program.
Hole depth: Be sure to drill to a depth of 60% of the diameter. (Ex.: For Ø0.1, depth=0.06mm)

In general, oil-based or water-soluble coolants are recommended.
When using, set it up so that the coolant hits the flute tips.

Always perform drilling using a G83 program (Peck drilling cycle).
Recommended reference position: 0.05 to 0.1mm.
However, for aspect ratios of greater than 50D, the position should be set as 30% of the 
tool diameter below the surface of the work. 
(Ex.: For Ø1 × 100mm under neck length, reference position = -0.3mm)
Recommended approach distance: 0.05mm
*Change according to the machine parameter setting screen. If these values are large, 
machining time may become longer.

When the under neck length is long, if the fast feed rate is too fast, bit may be broken. 
Recommended: 20m/min. or less (for greater than 30D, 5m/min. or less)

Drilling accuracy can be further improved by inserting 10D before drilling after drilling 
with a starter.
For aspect ratios of greater than 50D, always insert 10D before starting drilling.
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EMST

Dc<0.2:            -0.005~-0.01mm

Dc≧0.2:            -0.005~-0.015mm

Part No. Stock
Size (mm)

DC l L DS Type

EMST0004-TH  0.04 0.04 45 3 1
EMST0005-TH  0.05 0.05 45 3 1
EMST0006-TH  0.06 0.06 45 3 1
EMST0007-TH  0.07 0.07 45 3 1
EMST0008-TH  0.08 0.08 45 3 1
EMST0009-TH  0.09 0.09 45 3 1
EMST0010-TH  0.10 0.10 45 3 2
EMST0012-TH  0.12 0.12 45 3 2

EMST0013-TH  0.13 0.13 45 3 2
EMST0014-TH  0.14 0.14 45 3 2

EMST0015-TH  0.15 0.15 45 3 2
EMST0016-TH  0.16 0.16 45 3 2
EMST0017-TH  0.17 0.17 45 3 2
EMST0018-TH  0.18 0.18 45 3 2
EMST0019-TH  0.19 0.19 45 3 2
EMST0020-TH  0.20 0.20 45 3 2
EMST0030-TH  0.30 0.30 45 3 2
EMST0040-TH  0.40 0.40 45 3 2
EMST0050-TH  0.50 0.50 45 3 2
EMST0060-TH  0.60 0.60 45 3 2
EMST0070-TH  0.70 0.70 45 4 2
EMST0080-TH  0.80 0.80 45 4 2
EMST0090-TH  0.90 0.90 45 4 2
EMST0100-TH  1.00 1.00 45 4 2

l

L

l

L

type1

 type2

DRILL TH COATING2 FLUTES

 = Stocked items in Japan

HRC 55

55

Special Starter for EMSBS
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EMST

1 2

Aluminum resin
Carbon Steel
(180~250HB)

n
min-1

Vf
mm/min

(mm)
Step feed

n
min-1

Vf
mm/min

(mm)
Step feedPart No. D L

EMST0004-TH 0.04 0.4 39,789 20 0.001 35,810 18 0.001
EMST0005-TH 0.05 0.5 38,197 19 0.001 31,831 16 0.001
EMST0006-TH 0.06 0.6 37,136 19 0.002 29,178 15 0.002
EMST0007-TH 0.07 0.7 36,378 18 0.002 27,284 14 0.002
EMST0008-TH 0.08 0.8 35,810 18 0.002 27,852 14 0.002
EMST0009-TH 0.09 0.9 35,368 18 0.002 26,526 13 0.002
EMST0010-TH 0.10 1.0 35,014 26 0.003 25,465 19 0.003
EMST0015-TH 0.15 1.5 25,465 19 0.004 23,343 18 0.004
EMST0020-TH 0.20 2.0 23,873 24 0.005 20,690 21 0.005
EMST0030-TH 0.30 3.0 15,915 16 0.008 14,854 15 0.008
EMST0040-TH 0.40 4.0 13,528 14 0.010 12,335 12 0.010
EMST0050-TH 0.50 5.0 10,823 14 0.013 9,868 12 0.013
EMST0060-TH 0.60 6.0 9,019 14 0.015 8,223 12 0.015
EMST0070-TH 0.70 7.0 7,730 14 0.018 7,048 12 0.018
EMST0080-TH 0.80 8.0 6,764 14 0.020 6,167 12 0.020
EMST0090-TH 0.90 9.0 6,013 14 0.023 5,482 12 0.023
EMST0100-TH 1.00 10.0 5,411 14 0.025 4,934 12 0.025

3 4 5

Stainless Steel
(25~35HRC)

Pre-hardened Steel 
(35~45HRC)

Hardened Steel
(45~55HRC)

n
min-1

Vf
mm/min

(mm)
Step feed

n
min-1

Vf
mm/min

(mm)
Step feed

n
min-1

Vf
mm/min

(mm)
Step feedPart No.

EMST0004-TH 31,831 16 0.001 27,852 14 0.001 23,873 6 0.001
EMST0005-TH 28,648 14 0.001 25,465 13 0.001 22,282 6 0.001
EMST0006-TH 26,526 13 0.002 23,873 12 0.001 21,221 5 0.001
EMST0007-TH 25,010 13 0.002 22,736 11 0.001 20,463 5 0.001
EMST0008-TH 25,863 13 0.002 23,873 12 0.001 21,884 5 0.001
EMST0009-TH 24,757 12 0.002 22,989 11 0.002 21,221 5 0.001
EMST0010-TH 23,873 18 0.003 22,282 17 0.002 20,690 10 0.001
EMST0015-TH 21,221 16 0.004 20,160 15 0.003 19,099 10 0.002
EMST0020-TH 19,099 19 0.005 17,507 18 0.004 16,711 13 0.003
EMST0030-TH 13,793 14 0.008 12,732 13 0.005 12,202 9 0.004
EMST0040-TH 11,937 12 0.010 11,539 12 0.007 10,743 11 0.005
EMST0050-TH 9,549 12 0.013 9,231 12 0.009 8,594 11 0.006
EMST0060-TH 7,958 12 0.015 7,692 12 0.011 7,162 11 0.008
EMST0070-TH 6,821 12 0.018 6,594 12 0.012 6,139 11 0.009
EMST0080-TH 5,968 12 0.020 5,769 12 0.014 5,371 11 0.010
EMST0090-TH 5,305 12 0.023 5,128 12 0.016 4,775 11 0.011
EMST0100-TH 4,775 12 0.025 4,615 12 0.018 4,297 11 0.013

• This standard cutting condition table is intended as reference cutting conditions. 
• The conditions should be adjusted as necessary according to the actual conditions of machined shape, purpose, machine used, etc.
• In general, water-soluble or oil-based coolant should be used to ensure chip removal.
• Always use with a G83 program (Peck drilling cycle).
• Hole depth: Be sure to drill to a depth of 60% of the diameter.  (Ex.: For Ø0.1, depth=0.06mm)
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