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FOREWORD

This manual describes the service procedures for the 6LP and 6LPA series marine diesel engine.

Please use this manual for accurate, quick and safe servicing of the respective engine. Since the
explanation herein assumes the standard type engine, the specifications and components may
partially be different from the engine installed on each boat. Please also refer to the service manual
for each boat for details.

The specifications and components are subject to change for improvement of the engine quality. If
any modification of the contents described in this manual becomes necessary, it will be notified in
the form of a correction notice each time.

[ ™ e N
California California
Proposition 65 Warning Proposition 65 Warning
Diesel engine exhaust and some of its Battery posts, terminals, and related
constitutions are known to the State of accessories contain lead and lead com-
California to cause cancer, birth defects, pounds, chemicals known to the State of
and other reproductive harm. California to cause cancer and reproduc-
\_ ) L tive harm. )

The contents of this service manual may not be copied or reproduced without permission.



CONTENTS

6LPA-DTP series. The descriptions for the 6LP-STE

( Notice: The descriptions for the 6LP-DTE series also apply to}

series also apply to 6LPA-STP series.

1. For Safe Operation................cccoooieinnesss s 1-1
1.1 Warning SYMDBOIS...........ooiii e 1-1
1.2 Precautions for Safe ServiCing ... 1-2
1.3  Location for Product Safety Labels.................c.cocccvnniiinniiniien 1-6

2. GONEIAL ... 2-1
2.1 SPeCIfiCatioONS...........ccoeiiiieeer 2-1
2.2 EXernal VI@WS ...ttt 2-2
23 Piping Diagram............ccccooiiire e 2-4
2.4 Performance CUIVES ............cccoiieieieiicreee e ene e eeee s e s seee s s en e e e s e s nnnas s 2-6
2.5 Front Power Take-Off (PTO) Output ... 2-8
2.6  FUBL Ol ... e e 2-10
2.7 LUDCOIl ... st a e s 2-11
28 Cooling Water............oooiiiiieeree e 2-11
2.9 Location of Senders and Warning Switches..................cccciiriiiiiinceiininnn, 2-12

3. Engine Overhaul.................coooececc e, 3-1
3.1 Cylinder Head ... 3-1

311 COMPONENLES .......oooiiniiiieciieee e eer et se e s esrar e e s sesnsneas 3-1
3.1.2 RemovalofCylinderHead................onrmmrirriii e 3-4
3.1.2.1 Drain the engine cooling water. ...........cccooiiiiiirnncnininr e 3-4
3.1.2.2 Remove the turbocharger.........ccccoo i, 3-4
3.1.2.3 Remove the fresh water tank.............cccciiiiiiiiiirc e 34
3.1.24 Removethefuel filter...........coooiiiiiiriii 3-4
3.1.25 Remove the intake manifold and intercooler. ...........cc.cocvvviiiniienniinennns 3-4
3.1.2.6  Remove the fuel injection pipe and fuel injection nozzle
(FOr BLP-DTE SErIES). «.cevreeericereieeeeeeeee ettt ree s an e 3-4
3.1.27 Removethe bonnet. ............ccooiiiiiiiiiii 3-5
3.1.28 Remove the semi-circular plug ......c.ccoooeerrrieiiiiiir e 3-5
3.1.29 Remove the timing belt and pulley...........cccooviiiiiiiiiinniiiie, 3-5
3.1.2.10 Remove the camshaft oil seal retainer.............ccccoecveiiiiriiniinicinnnnnen. 3-5
3.1.2.11 Remove the fuel injection nozzle
(BLP-STE SEHES) ...ceeieeueeriiirieeiecrece e cree s s nr e enee e as s e 3-5

—iii-



3.1.2.12 Remove the camshaft

(BLP-STE SEIES) «.cceiiieeiiiie ettt ee e eaae e e e
3.1.2.13 Remove the cylinder head assy.......ccccceeeiiieiiiiiiie e
3.1.3 Disassemblyof Cylinder Head .....................crriiiiiiiiii e,
3.1.3.1 Remove the valve lifter and shim
(BLP-DTE SerieS ONlY) .....eeeieiieiiee ettt re e
3.1.3.2  Remove the valve bridge
(BLP-STE SerieS ONMY) ..ccuveiriieiiiiiieeiee ettt
3.1.3.3  Remove the intake and exhaust valves ............cccccocevriirciiniecrccieeecnennns
3.1.4 Inspection and Servicing of Cylinder Head Components .......................
3.1.41 Clean the piston and cylinder block top surfaces.........cccccoccvvvciirecennns
3.1.42 Cleanthe cylinder head..........ccccoomviiiiiciiiiiie e
3.1.43 Inspectthe cylinder head............ccccceiiiiiiiiiin e
3.1.4.4  Clean the intake and exhaust Valves ..........c.ccccvireeiiienicrineccecceeee e
3.1.45 Inspection of valve stem and valve guide ................covrrirreeeiiiiccnnnennn,
3.1.4.6 Inspect and lap the intake and exhaust valves............ccccocoeveiriireeennnnes
3.1.47 Inspect and clean the valve seat............cccccoviiiiee e,
3.1.4.8 Check the valve SPring .....c.cooevciiciiieeiee s erreee e e e e s nnsreenees
3.1.49  Check the valve rocker arm and shaft
(For BLP-STE S€ries ONIY) ..c.ccceeeiuiiiriiirriiieeenies e e e enrae e
3.1.4.10 Check the camshaft and bearing.........cccccceveeeeiiierrciiie e
3.1.5 Replacement of Oil Seal for Camshatft...................cccocoiiiiiiiniiecninicens
3.1.6 Assemblyof CylinderHead ...............ccccceeirieicciiiece e
3.1.6.1 Install the intake and exhaust valves ...........ccccovevcriniiiciecccecce e,
3.1.6.2 Install the valve bridge
(BLP-STE SErIES) ..ccceeeriiiiietietee ettt e e e s s e s es
3.1.6.3 Install the valve lifter and shim
(BLP-DTE seri@s only) .......cccvviiiiieiiicceies et ceree e e e
3.1.7 Installation of Cylinder Head ....................mmrerire i ccreceeeeccreneeeen
3.1.741 Measure protrusion of piston head for top surface of cylinder block
to determine an appropriate cylinder head gasket...........cccccccveenvennnnee.
3.1.7.2  Set cylinder No.1 at the bottom dead center...........cccccooeeecerveecnvreennnnn.
3.1.7.3  Install the cylinder head.............ccoooueiriiiiiciiie e
3.1.7.4  Installthe camshaft ...
3.1.7.5 Install the fuel injection NOZzle ............ccccovviiiiiiiiircceecceeeeeree e
3.1.7.6  Install the camshaft oil seal retainer............cccceeveeeiiiiicc e,
3.1.7.7  Install the pulley and timing belt.............ccoerirreiiieceeee e
3.1.7.8  Check and adjust the valve clearance ..............ccccoevveeriveeciieeeccieccceeeens
3.1.7.9  Install the semi-circular plug .......c..coeecimrrciiieieceecee e
3.1.7.10 Installthe bonnet ...
3.2 CYlNAer BIOCK ...........cooooiiiiiiiiiie ettt crr e e st
32,1 COMPONENES ... e e e
3.2.2 Preparation for Disassembly.............cccooeiiiiiiiiii i

—jV—



3.2.21 Remove the flyWheel ............ooooiiii e 3-26

3.2.2.2 Install the engine on the engine stand for disassembling it.................... 3-26
3.2.2.3 Remove the timing beltand pulley............ccccooriiiiiii e 3-26
3.224 Removethe cylinderhead.........cccoooiiiiiiiniiiii 3-26
3.22.5 Remove the fresh water pump and sea water pump.........ccccocceeeerrinneen. 3-26
3.22.6 Remove the alternator..........cccovi i e 3-26
3.2.2.7 Remove the timing gear .........c.ccoiiriieiiiciniie e e 3-26
3.2.2.8  Remove the fuel injeCtion PUMP ........coeeiiiiiiiee e e 3-26
3.2.2.9 Remove the oil pan and timing gear Case.........c.covccmrriireeiiinesiieeereeeeenn. 3-26
3.2.2.10 Remove the 0il COOIEN.........cceeeiiiiiiierree e 3-26
3.2.2.11 Remove the engine mount..........c...ooooiiiiiiiiieere e 3-26
3.23 Disassembly of Cylinder BIOCK ..............cccceiiiiiiiiiiiiie e 3-27
3.2.31 Remove the rear oil seal Case .........ccooiviiiiiiiiniiicieerreere e 3-27
3.2.3.2  Check the connecting rod thrust clearance...........ccccccccoeinicriiiiiinincnnes 3-27
3.2.3.3 Remove the connecting rod cap and check oil clearance........................ 3-27
3.2.3.4 Remove the piston and connecting rod assembly............c.ccccooeiiiennnnnns 3-29
3.2.3.5 Inspect the thrust clearance of the crankshaft ..........cccccooeiiiiiiniinnnne. 3-29
3.2.3.6 Remove the main bearing cap and inspect the oil clearance................... 3-29
3.23.7 Removethe crankshafl...........ccooiiii e 3-32
3.2.3.8 Remove the check valve and oil nozzle (for piston cooling) .......c........... 3-32
3.24 Inspection of Cylinder BlOCK ..o 3-32
3.2.4.1 Clean the cylinder bIOCK........couoiiieciiiiiieier e e 3-32
3.24.2  Measure warpage of the top surface of cylinder block............cc.ccueeen. 3-32
3.24.3 Visually check scratches of the cylinder in the vertical direction ............. 3-32
3.24.4  Measure the cylinder bore diameter ..., 3-32
3.24.5 Clean the cylinder ridge........cccccirreriiiiriiriiiiiircr e 3-33
3.2.4.6 Inspect the main bearing cap bolt............cccvreiririiieiin e, 3-33
3.25 Disassembly of Piston and ConnectingRod....................c.ccooiiiiiinnnnnee. 3-34
3.2.5.1 Check fitting between the piston and piston pin........ccccccevviiccricnienieeennn. 3-34
3.25.2 Remove the PiIStON MNG..........cooiiiiiiiiiiiie e 3-34
3.25.3 Remove the connecting rod from the piston ...........ccocveeiiiiveiicneieeennenn. 3-34
3.2.6 Inspection of Piston and Connecting Rod ...............cccooeviiiiiiiiniiiie 3-35
3.2.6.1 Clean the piston........coooviiiiiriee e 3-35
3.2.6.2 Inspect the piston and piston riNG .......ccccccveviviiccciiiiree e 3-35
3.2.6.3 Inspectthe piston pinfit........ccoooiiiiici 3-37
3.2.6.4 Inspectthe connecting rod ..........cccccciriiiieiiiiiiiccc e 3-37
3.2.7 Inspection and Servicing of Crankshaft......................cocciiiiiiiniiieees 3-39
3.2.71 Measure circle runout of the crankshaft...........cccccccviieeiiiiiniiiiineccinenne. 3-39
3.2.7.2 Inspect the crank journal and crank pin .......cccccceeeeeceieeeeeeeeiceccceeeeeeeeen, 3-39
3.2.8 Replacement of Oil Seal for Crankshaft ...................ccc.oooiiiiiiieeininineen, 3-40
3.2.8.1 When the rear oil seal case has been removed from the
CYliNder BIOCK........ccoooiriiiiriieee e 3-40
3.2.8.2 When the rear oil seal case is installed to the cylinder block .................. 3-40



3.2.9 Assembly of Piston and Connecting Rod................cccooviminiinnninniinn, 3-40

3.2.9.1  Assemble the piston and connecting rod .............cocvmiiiiiininnciicnn, 3-40
3.2.9.2  Install the PiStON FNG.....ccc.eviiiiiiiiiei e 3-41
3.2.9.3 Install the crank pin bearing........ccccccvvviiriiiiiiiiiini 3-42
3.2.10 Assembly of Cylinder Block ................ccccoeeriiiiiiiiii s 3-42
3.2.10.1 Install the oil nozzle and check valve for the piston cooling .................... 3-42
3.2.10.2 Installthe main bearing .......ccccoei e 3-42
3.2.10.3 Place the crankshaft on the cylinder block...........ccoocoieiiiiiiiiiiinnnnnee. 3-43
3.2.10.4 Install the thrust bearing .......c.cccooveeiviiir e, 3-43
3.2.10.5 Install the main bearing Cap......cc.ccoccerriiieirein e 3-43
3.2.10.6 Inspect the thrust clearance of the crankshaft ..............c.cccoocinninnini 3-44
3.2.10.7 Install the piston and connecting rod assembly .......c.ccooccereriiinennieenn. 3-44
3.2.10.8 Install the connecting rod Cap .......cccccveriiiiienniecrcrrrr e 3-45
3.2.10.9 Check the connecting rod thrust clearance..........c..ccccovvmriiiiiiiieiniinnnnnn, 3-45
3.2.10.10 Install the rear oil seal Ccase........c.ccccoeriiieeiiiic e 3-46
3.2.11 Next Assembly............ s 3-47
3.2.11.1 Install the engine mounting bracket ...........c.ccccoeeimrivinininciininee, 3-47
3.2.11.2 Install the timing gear Case..........ccccccciriiiinicinrcsiniie e 3-47
3.2.11.3  Install the Ol PaN.........ccciiiiiee e 3-47
3.211.4 Installtherearend plate........cccoiiiicr e 3-47
3.2.11.5 Install the flyWheel ..........ooeriiiirr s 3-47
3.2.11.6 Install the flywheel housing by tightening the set bolts.............cc.ccccecee. 3-47
3.2.11.7 Upside down the engine and place it on the engine stand....................... 3-47
3.2.11.8 Install the thermostat ............cccciiiiiiiiiniii s 3-47
3.2.11.9 Install the alternator and bracket assembly..........cccoceeeiiiiinriiniiccininnen. 3-47
3.2.11.10 Install the fresh water PUMP........cccccmiiiiiiiiecieiirer e e eesanee 3-47
3.2.11.11 Install the cylider head............coccviiriiiiiiiict e 3-47
3.2.11.12 Install the timing belt and pulley.........co.coririieee e 3-47
3.2.11.13 Remove the engine from the engine stand ...........cccccceveuiriiieirininninnen. 3-47
3.2.11.14 |Install the turbocharger Oil PiPe........ccccviirereiiierec e 3-47
3.2.11.15 Install the oil cooler assembly, oil dipstick and guide.................cc........... 3-47
3.2.11.16 Install the sender units and warning switches...........cccccceeiieieicicieneeneennn. 3-47
3.2.11.17 Install the fuel injection PUMP ......coorriiiiii e, 3-47
3.2.11.18 Install the sea water PUMP.......cccccoeieciiiiiiiiiir e 3-47
3.2.11.19 Install the lube Oil filter..........cccocoiii e 3-47
33 TIMING Belt ... e e s e s 3-48
331 CoMPONENES ... e e e e e e annar e e e e se e e nnnnns 3-48
3.32 Removalof TimingBelt ... 3-49
3.3.2.1 Remove the timing belt Cover ..........ooo e 3-49
3.3.2.2  Set the No.1 cylinder at the bottom dead center (BDC) ..........ccccceeeu...... 3-49
3.3.23 Remove thetiming belt........cccoorviiiceiii e 3-49
3.3.24 Remove the idler pUlley ..........ccoeiircierinieicreeeeeee e e e 3-50
3.3.25 Remove No.2 camshaft timing pulley .........coovveiiiiiiiiiineecccceeeeeee, 3-50
3.32.6 Removethe bonnet...........cccooiiiicciiniiicie e 3-50



3.3.2.7 Remove No.1 camshaft timing pulley ..........cccoovviiiniiiiii 3-50

3.3.3 Checkingof TimingBelt ..o 3-50
3.3.3.1 Checking the timing belt ... 3-50
3.3.3.2 Inspecttheidler pulley.......cc.ccooiiiiiiiiiiiciii 3-52
3.3.3.3 Inspect the tension spring and tensioner .........ccccoocevvvieniieecnccniciiinn. 3-52

3.3.4 Installationof Timing Belt ..., 3-53
3.3.4.1 Install No.1 camshaft timing pulley ..o 3-53
3.3.4.2 Installthe bonnet..........cccccoiiiciiiiniiiie e 3-53
3.3.4.3 Install No.2 camshaft timing pulley ..o, 3-53
3.3.4.4 Installtheidler pulley ........oo i 3-54
3.3.4.5  Setthe No.1 cylinder to the bottom dead center (BDC) .........ccceeeeuinnnnes 3-54
3.3.4.6 Installthe timing belt.........c.cooooiiiri 3-54
3.3.4.7 Install the tension spring (6LP-DTE series)..........coocuvvveiiiiiiiiiiinnennnincnns 3-55
3.3.4.8 Install the timing belt tensioner (6LP-STE series) .........cccccovvvnnnieeeinnnnes 3-55
3.3.4.9 Inspectthe valve timing ........cccoiiiiriini e 3-55
3.3.4.10 Install the timing belt CoVer ..........cccovriiiiiiiini e, 3-56

b I S 1111113 Ve T L= 1 PO 3-57

341 COMPONENES ...t e e 3-57

3.42 Removal of TImMing Gear..........c.ccociiriiiiiiiiiiiiii et 3-58
3.4.2.1 Remove the V-belt for driving the fresh water pump and alternator ........ 3-58
3.4.2.2 Loosen the crankshaft pulley...........cccccvvviimiiinnin e, 3-58
3.4.2.3 Remove the timing belt and pulley.........cccccovreriiiininiiierenee 3-58
3.4.24 Remove the camshaft oil seal retainer............cccccoverriiiieiiiiiinreccnninnee 3-58
3.4.25 Remove the crankshaft pulley .........c..cccovriiiniinii e, 3-58
3.4.2.6 Remove the alternator adjusting bar..........ccccconiiiiiiees 3-58
3.4.27 Remove the timing gear COVer........c..ccvviiiiriiiiiccrcece e 3-58
3.4.2.8 Remove the oil pump drive shaftgear .........c.ccceeviiriiciiiniiien e, 3-58
3.4.29 Inspect thrust clearance of the idler gear...........c.ccccovviiiniiinineinicinennns 3-59
3.4.2.10 Removetheidler gear........cccovieiicicciiiiiitcr s 3-59
3.4.2.11 Remove the fuel injection pump drive gear............cccoevreriiiieeecinnninenen. 3-59
3.4.2.12 Remove the crankshaft timing gear...........ccccccviiiiniiiiniecniienciceeenne 3-59

3.4.3 Inspection of TIMING Gear ..............ccccoiiiriiiininir s 3-60
3.4.21 Check the idler gear .........ccevveviereeeiicen et 3-60
3.4.3.2  Check the fuel injection pump drive gear bearing.........ccccccceerinererinnnnes 3-60
3.4.3.3 Replace the fuel injection pump drive gear bearing, as needed.............. 3-60
3.4.3.4 Inspect backlash of the timing gear .............ccccoevniiiinniiiiinniiiencine, 3-61

3.44 Replacement of Crankshaft Front Oil Seal.................cccoooniiiiniiiicinnnns 3-61
3.4.4.1 Replace the crankshaft front oil seal...........cccccoiiiiiiiiiinnii, 3-61

3.4.5 Replacement of Fuel Injection Pump Drive Gear Oil Seal....................... 3-62
3.45.1 Replace the fuel injection pump drive gear oil seal............cccoevvnenninnen. 3-62

3.4.6 Installation of Timing Gear..............c.cccoooiiiiiniinin e 3-63
3.4.6.1 Install the crankshaft timing gear...........ccccoeviininnnnc e 3-63
3.4.6.2 Install the fuel injection pump drive gear...........cccccconiiiiiiniinie e, 3-63

—vii—



3.4.6.3 Installthe idler gear ........ccccoviiiiiiiiiiiii e 3-63

3.4.6.4 Install the oil pump drive shaft gear.........ccooovmimiinic 3-64
3.4.6.5 Install the timing gear COVer.........coooiiiiiiiiiiiie e 3-64
3.4.6.6 Install the alternator adjusting bar..........occveeriiiiiiii 3-64
3.4.6.7 Install the crankshaft pulley ... 3-65
3.4.6.8 Install camshaft oil seal retainer ..o 3-65
3.4.6.9 Install timing pulleys and timing belt ..........ccccoooiie 3-65
3.4.6.10 Tighten crankshaft pulley bolt............coviii 3-65
3.4.6.11 Install the V-belt for driving the fresh water pump and alternator............ 3-65
3.5 Valve Clearance Inspection and Adjustment ... 3-66
3.5.1 Inspection of Valve Clearance................cc.ccciivimiiniiiinnieniniie i 3-66
3.5.1.1 Remove the bonnet ... 3-66
3.5.1.2  Set No.1 cylinder to the top dead center (TDC) .......c..ooceiiiiininnninnen. 3-66
3513 Inspect the valve clearance ..........ccccccvieniieicinicie e 3-66
3.5.2 Adjustment of Valve Clearance................ccooomiiirniiiicce e 3-67
3.5.2.1 Adjust the valve clearance............ccccveveeiieeieiciien e 3-67
3.5.22 Installthe bONnet ...t 3-68
3.6 Inspection and Adjustment of Injection Timing.................ccccoiniiies 3-69
3.6.1 Inspection of Injection TiMING............ccccoeoviiiiiiin 3-69
3.6.1.1 Set the No.1 or No.6 cylinder at the top dead center (TDC)
JoTo 1] o] (=TT o] ISP 3-69
3.6.1.2 Install the plunger stroke measuring tool and dial indicator .................... 3-69
3.6.1.3 Inspect the injection tiMING ........cccooviiiiiiiiiniii e 3-69
3.6.2 Adjustment of Injection TiMiNg..........cc.cooeiriiiiniiin 3-70
3.6.2.1  Adjust the injection timing.........ccocceiiiiiiiiiiiiiir e 3-70
3.6.2.2  Tighten union nuts for the fuel injection pipe ...........ccceveniiieccnninnc. 3-70
3.6.2.3  Start the engine and check for fuel oil leakage...........ccccovvienrineinennie. 3-70
3.7  Service Specifications ...............ccocooiiiiiiii 3-71
3.7.1 Engine Adjusting Standards.............ccc.ccoorii 3-71
3.7.2 Service Standards.............ccccciiriiiiiiin 3-72
3.7.3 Nut and Bolt Tightening Torque.................cccoociieriiiniinini, 3-75
3.8  TUIDOCRhAIGET ... e 3-76
3.8.1 Construction and Function................ccccociiiiirci s 3-76
3.8.1.1 Overview of construction and function ..............ccccvniiiniiiiiieneen 3-76
3.8.1.1.1 B 0L 1= OO 3-76
38112 BIOWET ...ttt ir e e e e s s ssree e e e s e e s s nnrnnans 3-76
3.8.1.1.3 2 1= T o o OO 3-76
3.8.1.14 Sealing structure at blower side...........cccccoveiiiiiici 3-76
3.8.2 Components (RHE6W Turbocharger) ................cccoceieiiiiiiincniiiicniinnneennne 3-78
3.8.3 Service Specifications ..............ccoooiiii 3-79
3.8.3.1 Service standards.........cccvee i 3-79

—Viii—



3.8.3.2  Nut and bolt tightening torque............ccoveiiiin 3-80

3.8.4 Periodic Inspection Procedure..............ccccooiiiiiiini 3-81
3.8.4.1 Periodic inspection intervals ............cccccvnniiiiiiniiiniei 3-81
3.8.4.2 Inspection proCedure .........ccoiieiiiiiie i 3-81

3.8.4.2.1 Running of turbine shaft...........cccooi 3-81
3.84.22 Inspection of turbine shaft play ..o 3-82

3.8.5 Disassembly Procedure............cccccooviiiiiiiiiniin 3-83
3.8.5.1 Preparation for disassembly ... 3-83
3.8.5.2 Inspection before disassembly ..........cccoooiiiiiii 3-84

3.8.5.2.1 Check the turbine and compressor impellers for interference.
Also, check that the turbine shaft rotates smoothly................c..c..... 3-84
3.85.2.2 Measure the turbine shaft play..........ccoooovviiiiin 3-84
3.853  Disassembly .....cccoreiiiiiiee 3-84
3.8.5.3.1 Remove the boost hOSE ... 3-84
3.8.56.3.2 Remove the compressor housing .........cccccveeiieeniiinicine e 3-84
3.8.5.3.3 Remove the compressor impeller ..........c.coooririniiiiinni, 3-84
3.8534 Remove the seal plate ..........cccoiiiiiiiiniiieir 3-85
3.8.5.35 Remove the turbing houSINg ........cccccviiiieii e 3-85
3.8.5.3.6 Pull off the turbine shaft............cooiriiiiiii e, 3-85
3.8.53.7 Remove the thrust bearing and thrust bushing ............cccceeiiinnien. 3-85
3.8.5.3.8 Remove the floating bearing .........ccovvemeereiieenin e 3-85
3.8.5.3.9 Remove the seal MNG .......cccceeceiiriiiniiiice e .3-85

3.8.6 Cleaning and Checking Procedures ..............cccoomiriiiiiniinnininenne, 3-86

3.8.6.1 ClEANING ...ceviiieeeiecereees e e et 3-86
3.8.6.1.1 Checking before cleaning ...........cccovevimmniniiniini s 3-86
3.8.6.1.2 Cleaning ProCeAUre ..........ccvceerimiriiicnneinis e 3-87

3.8.6.2  Inspection Procedure.........c.cocoviirieinierniinrern e 3-88
3.8.6.2.1 Compressor NOUSING (B9 ....ceererreeerereririnisiesenie e 3-88
3.8.6.2.2  Turbine houSiNG (@) ...cveemvirieiiiinie 3-88
3.8.6.2.3  Compressor impeller @ ........cccccouveermrniunnniisniecee s 3-88
3.8.6.2.4  Turbine Shaft @D ......ccoueveeieeree e naenne 3-88
3.8.6.2.5 Thermalinsulation plate @2 ..........cccccerviniiniininniinieeceee 3-88
3.8.6.26  Thrust bushing @, oil thrower ® and thrust bearing @3................. 3-89
3.8.6.2.7 Floating bearing (@) .....ccccueveerereeiieisrcicccese e 3-89
3.8.6.2.8 Bearing houSING (B ....cocvrveiimienniiieinceeestese e 3-90
3.86.29  Sealplate @ .....cccooiieerireereriicieriee e 3-90
3.8.6.2.10 Sealnngs@® and® ........c.ccccceoeuererereirirenincneeeeee e 3-90
3.8.6.2.11 Check bolts, etc. for deformation ...........ccccoeemiiminniiininnii 3-90

3.8.7 Reassembly Procedure.............cccooviiiiiiiiiinnniie 3-91

3.8.71 Preparation for reassembly...........coooviriiiinnie 3-91
3.8.7.1.1 Prepare t0OIS .........ccoivvieiiiiiiiiiii e 3-91
3.87.1.2 Replace the pars..........cceiiiiiiiiinc 3-91

3.8.7.2  Reassembly.......ccccomiiiiiiiiii e 3-91
3.8.7.21 Installation of floating bearing ..o 3-91
3.87.22 Installation of turbine shaft............cccoeevin 3-91

—fX—



3.8.7.23 Installation of thrust bearing...........coccvvviieiiiiiniii 3-91

3.8.7.24 Installation of turbine housINgG ........coooiiiiiiiii e 3-92
3.8.7.25 Installation of seal plate ............cccvvviiniiiiiiii 3-92
3.8.7.2.6 Installation of compressor impeller...........cocccccnniiiiniinnininn, 3-92
3.8.7.2.7 Installation of compressor housing............coooviiecniiiniiciiies 3-93
3.8.7.2.8 Installation of bOOSt hOSe .........cocvivriiiiiiri e, 3-93
3.8.7.2.9 Measurement of turbine shaft play...........cccccoviriiiiiieii, 3-93
3.8.8 Handling after Disassembly and Reassembly............c....ccccoviinnnnnies 3-94
3.8.8.1 Instructions for turbocharger installation...............cocoveiiniiiinicnnn. 3-94
3.8.8.1.1 Lubrication path ... 3-94
3.8.8.1.2 Intake path........cooor s 3-94
3.8.8.1.3 Exhaust path...........ooveieiiiiiiii e 3-94
3.89 Troubleshooting............ccooimiimiimiiiir e e 3-95
3.8.9.1 Excessively dense exhaust SMOKE ..........ceeevviieciiiinneeereiiinesceccneeeenee 3-95
3.8.9.2  White exhaust gas COION .........cocoiirriiiiiiiinerctre e 3-96
3.8.9.3  Excessive engine oil CONSUMPLON ........coeeiiiiiicriiiireeeniereccrereeereeeeneens 3-96
3.8.9.4  ENQINE OULPUL AroP ....eeeeeriiiiieiiecreerrce et 3-96
3.8.9.5 Poor (slow) response (starting) of turbocharger..........ccccccoeerririinnncnnen. 3-96
3.8.9.6  Abnormal sound or Vibration...........cccceeeiieciiieiinree e 3-97
3.9 Fuel Filter Replacement..................oo e 3-98
3.9.1 Removalof Fuel FIlter...............ooieiiiirc e 3-98
3.9.1.1 Disconnect the connector of the water alarm switch of the fuel filter....... 3-98
3.9.1.2  Drain fuel from the fuel filter ..........c.ccorriiierer e 3-98
3.9.1.3  Fuelfilter removal..........ccooeimiiiiiiiiccre e 3-98
3.9.1.4  Remove the water alarm switch from the fuel filter ...............cccceeeeennnneeen. 3-98
3.9.2 Installation of Fuel Filter................ccooormiir e 3-98
3.9.2.1 Install the water alarm switch to the new fuel filter............ccccccvverrnnnnen. 3-98
3.9.2.2 Installthe new fuel filter............ccoouiiriiiicccc e 3-98
3.9.2.3 Install the water alarm switch connector of the fuel filter......................... 3-98
3.9.2.4  Fillfuel to the fuel filter..........coveerriieee e 3-98
3.9.25  Start the engine to check for fuel leakage ........c.ccccoervirievinniienneenccen. 3-98
3.10 Fuel Injection NOzzle..............c..enerriiii e 3-99
3.10.1 COMPONENES .......ooooiiieieeir et eeeree s rrreeeeeeseses s sanaseseneneesesaasseran 3-99
3.10.2 Removal of Fuel Injection Nozzle................c.ccooieiriieiiviiniiccrecreeecnen 3-100
3.10.3 Testing the Fuel Injection Nozzle..............cc.ccovvieiiciiicccceee e 3-102
T O RC T I =T 1 (=T SR PRR 3-102
3.10.3.2 Testing the spray condition..............ccceviirviiiiiicicnreiree e 3-102
3.10.4 Components of Fuel Injection Nozzle..............cc.cooeiiiiiiiiciinciiee e, 3-103
3.10.5 Disassembly of Fuel Injection Nozzle...............cc...occvrrirecivriiiceceeeeenn, 3-104
3.10.5.1 Disassemble the fuel injection Nozzle ...........ccceeeeeiiiericcineen e, 3-104
3.10.6 Cleaning and Inspection of Fuel Injection Nozzle.................ccccceeeennnnnn. 3-104
3.10.6.1 Cleaning the NOZZIE............ccccoevuiiiiiiciiiiecccee e e 3-104



3.10.6.2 Inspection of nozzle assembly...........ccccciviiinininiii 3-105

3.10.7 Adjustment of Fuel Injection Nozzle....................ccirii, 3-105
3.10.7.1 Adjust the needle liftand pre-lift ..........occoeiiiri 3-105
3.10.7.2 FOr BLP-DTE SEHES....coiiiiriirieeeeeeieee e s crann s 3-105
3.10.7.3 FOr 6LP-STE SEMHES .....cctviereceiiee ettt 3-108

3.10.8 Checking No.2 Opening Pressure...............cccooureeiiriiiiiiniinicineencieeee 3-112

3.10.9 Adjusting No.1 Opening Pressure.............cc.ccoccvinienniiinnncencnienesinennens 3-114

3.10.10 Installation of Fuel Injection Nozzle.................cc..ccniniiiinniciiiinee, 3-116
3.10.10.1 Install the fuel injection Nozzle ............ccccvvviiiniiiniicni e 3-116
3.10.10.2 Install the nozzle holder seal..........cc.ocovreiniiiii e 3-116
3.10.10.3 Install the fuel injection PIPe......c..ccccrriiiiiiniiiic e, 3-116
3.10.10.4 Install the fuel return PiPe ........ccocceviiriiiiiin s 3-117
3.10.10.5 Installthe bonnet..........ccooovoiiiiiii s 3-117
3.10.10.6 Start the engine and check for fuel leakage.............ccoureevrinnnnnnnnnnn. 3-117

3.11 Fuel Injection PUMP ... 3-118

3.11.1 Removal of Fuel Injection PUmp ............ccooiiiiiiiiiiere e, 3-119

3.11.1.1 Drain cooling water from the engine and

disconnect the cooling PIPe ......cccccvrmiiiiiiiiein s 3-119
3.11.1.2 Removethetimingbelt.........ccccrvviiiiiii 3-119
3.11.1.3 Remove the No.2 camshaft timing pulley..........ccccoovivrninminnrnnnnnnennnns 3-119
3.11.1.4 Remove the fuel injection PIPe........ccc.ccvviiiiviiiiiiiii e 3-119
3.11.1.5 Disconnect the boost compensator hose...........ccccevvininnieeeninniecccennn, 3-119
3.11.1.6 Remove the fuel injection PUMP ........ccovcmiiiiiiiiinii s 3-119

3.11.2 COMPONENES .........ooeiiiiiiiiiiisii s 3-121

3.11.3 Installation of Fuel Injection Pump .............ccccoviiiiiiinni 3-123
3.11.3.1 Install the fuel injection PUMP ........cccceeiiiiiiiiniii s 3-123
3.11.3.2 Connect boost compensator hose. .............cccevrieiiniiiiiiciienneee, 3-124
3.11.3.3 Install the No.2 camshaft timing pulley .........ccccmrieiiiinniniii, 3-124
3.11.3.4 Installthe timing belt..........ccooviiiiii e, 3-124
3.11.3.5 Check the injection timing.........ccccoevimimmiiiini e 3-124
3.11.3.6 Install the fuel injection PIPe........cccoeeeriiiiiini e, 3-124
3.11.3.7 Fill with engine coolant (fresh water line) ............cccccoeeeieinninnnciinennnnn. 3-124
3.11.3.8 Start the engine and check for fuel leakage...........ccccoeerercnirinciennnnncnn. 3-124

3.12 Fuel System Service Specifications ..............cc.cocooinriinni, 3-125

3.12.1 Service Standards.............cccoooierriiiiii e 3-125

3.12.2 Nut and Bolt Tightening Torque.............cccccocoviiniiiiiiiinnnieniine e 3-126

3.12.3 Specifications of Fuel Injection Pump...............ccooiiiiniin 3-127

3.13 FreshWater PUMP ...ttt 3-129

3.13.1 Removal of Fresh Water PUmMpP ............ccooiiiiiiiiiiniiereen e, 3-129
3.13.1.1  Drain engine cooling Water ...........cccccevviiiniiiiniiiieninie e 3-129
3.13.1.2 Remove the drive belt, viscous damper and fresh water pump puliey.....3-129

—Xi—



3.13.1.3 Remove the timing belt...........coooiiie e 3-129

3.13.1.4 Remove the idler pulley ..........ooo oot 3-129
3.13.1.5 Remove No.1 camshaft timing pulley .......c.ccccconiiiiiiiiiiee 3-130
3.13.1.6 Remove the camshaft oil seal retainer............ccocorvrciiircennieeeee 3-130
3.13.1.7 Remove the fresh water pumMP.........cccccv et 3-130
3.13.2 Inspection of Fresh Water Pump ..............coccoiiiiiiiiieccneee s 3-130
3.13.2.1 Check the fresh water pump.........cccovmrieeii i, 3-130
3.13.3 Installation of Fresh Water Pump ..............ccooooiiriiiiiinice e, 3-130
3.13.3.1 Install the fresh water PUMP......ccoriiiiiieee e 3-130
3.13.3.2 Install the camshaft oil seal retainer............cccocoiiiiiiirie i, 3-130
3.13.3.3 Install No.1 camshaft timing pulley .........ccccccrrevieiiriiiien e, 3-130
3.13.3.4 Install the idler pulley ........c.ccccovvveiiiiiriieecre e 3-131
3.13.3.5 Install the timing belt.........ooooviriiiieeee e 3-131
3.13.3.6 Install the fresh water pump pulley, drive belt and viscous damper ........ 3-131
3.13.3.7 Fill with engine coolant (fresh water) ..........ccccccvvrirreeiieceecinreeeeeeee e, 3-131
3.13.3.8 Start the engine and check for water leakage.........c.cccceevereeccvreeccnnrennne. 3-131
314  SeaWater PUMP.........ccooiiiiiii s 3-132
3.14.1 Disassembly of Sea Water Pump.............cccooooiiiiriiecieeccicccceeeeceee s 3-132
3.14.2 Inspection of Sea Water PUmP.............ccooiriiiiiric e 3-132
3.14.3 Reassembly of Sea Water Pump..............cccoooviiviiiiriiiineecceee e 3-132
315 Thermostat ... et 3-133
3.15.1 Removal of Thermostat.................ccoiriiiiiiic e 3-133
3.15.2 Inspectionof Thermostat....................cccoorriiiiiiiii e 3-134
3.15.3 Installation of Thermostat .................ccoooiiriiir i, 3-134
3.15.3.1 Install the thermostat on the cylinder block...........cccoceveveirivcnineereenee. 3-134
3.15.3.2 Install the thermostat COVer...........cccvvirimicviiiiiceeee e 3-134
3.15.3.3 Fill with engine coolant (fresh water) ...........ccccoeeveerieieceeeccree e, 3-134
3.15.3.4 Start the engine and check for water leakage...........ccccccoevvrevvervrreeennnee. 3-134
3.16 Components Related to Cooling System ..............ccocomiiireccreieerceece e, 3-135
3.16.1 FreshWater TanK ...t 3-135
3.16.1.1  Remove the pressure Cap........cccccccvveiiieriieeesiieeeceeeeestee et s 3-135
3.16.1.2 Check the pressure Cap........cccccovveeirviiiniee e et e 3-135
3.16.1.3 Check for fresh water leakage........c..ccceeeeveecirveirciei e 3-135
3.16.1.4 Reinstall the pressure Cap .....c..ccceccvriieieiecee et 3-135
3.16.2 FreshWater Cooler...............coieieceeceeeeeecreeee e e e 3-136
3.16.3  SUDRANK ... e s s e 3-136
3.16.3.1  Install the subtank ..........cccooiiiiiiii i 3-136
3.16.3.2 Subtank operational precautions ...........c.ccccecuevieiereciiiecsieeecreee e 3-137
3.16.4 Kingston Cock (Optional) ............ccoooeriiiiicicc e 3-137

—Xii—



BT I B W T1 oY (o7 1 £ (o] 1 IO S 3-138

3.17.1 Inspection of Oil Pressure.............cccoiiiiiiiiiiniiii e 3-138
3.17.1.1  Check the lube oil quality...........cooeriiiiiiiiiiiiiirrs 3-138
3.17.1.2 Check the lube Oil IeVel...........uueeiiiiiiiicere e 3-138
3.17.1.3 Remove the oil pressure sender unit ...........cccccovnieiiiiiicnnie 3-138
3.17.1.4 Attach the Oil pressure gauge.........cccccovviimeeiiininnneneeeieie e 3-138
3.17.1.5 Warm up the engiNe......occovieiiiicirre e 3-138
3.17.1.6  Check the Oil PreSSUre........ccueeeeiiieiieiiiiiceree e 3-138
3.17.1.7 Remove the oil pressure gauge............coccvvimiieiininieineinnn s 3-138
3.17.1.8 Install the oil pressure sender unit ............cccceeeeiiiiiiciic 3-138
3.17.1.9 Start the engine and check for oil leakage..........c.ccccvvunriviiiiciniiieninnne 3-138

3.17.2 Replacement of Lube Oil and Qil Filter..............c.cccooininnnini, 3-139
3.17.2.1 Drainthe lube Oil............cooriiiiierrcrercr e 3-139
3.17.2.2 Replace the lube Ol filter ...........ccccveeeereeiriieceere s 3-139
3.17.23 FillWith IUDE Oil ......eeeiiiiee e 3-139
3.17.2.4 Start the engine and check for oil leakage...........ccccccceveiiiininiininnnnnnenn. 3-139
3.17.2.5 Check the lube oil level again and replenish as needed ........................ 3-139

BA8 QU PUMP ...t e 3-140

3.18.1 Removal of Qi PUMP ... 3-141
3.18.1.1 Drain the engine cooling fresh water .............cccceviniiiiiinne, 3-141
3.18.1.2 Drainthe lube Oil..........ccooiriiieeee e 3-141
3.18.1.3 Remove the timing gear .........cccccceeriiiiiiiiii e, 3-141
3.18.1.4 Remove the oil pan.........cooccceiiiiiiinii 3-141
3.18.1.5 Remove the oil pump (timing gear €ase) ........cccccccocevriiiieriiinneecninne, 3-141
3.18.1.6 Remove the oil Strainer..........c.ccocveeeiiiiiiiii . 3-141

3.18.2 Disassembly of Qil PUMP ..........ccooriiiii e 3-142
3.18.2.1 Remove the driven rotor .......ccccoooeeiiiiee e 3-142
3.18.2.2 Remove the relief valve. .........cccooiiiiiiii e 3-142

3.18.3 Inspection of Qil PUMP ..........cccooiiiiiiiiiii e 3-142
3.18.3.1 Check the relief valve .........ccceerereceiimenie e 3-142
3.18.3.2 Check the drive shaft..........cccuvemiiiiiiii e 3-142
3.18.3.3 Check the drive and driven rotors...........c.ccoeverereiiiiiniiininnenc s 3-142

3.18.4 Reassembly of Qil PUMpP .........cccoeririiiiir s 3-143
3.18.4.1 Installthe relief valve ............coorniiiiiiicc e 3-143
3.18.4.2 Install the drive and driven rotors...........ccccecmieniiniicniinie s 3-143

3.18.5 Installation of QI PUMP ... 3-143
3.18.5.1 Install the 0il Strainer.........c.ccvvviiiiiiiie e 3-143
3.18.5.2 Install the oil pump (timing gear €ase) ..........cccccvvvueeiviviniiineiieee e 3-143
3.18.5.3 Pour lube 0il into the il PUMP ......eerriiiiiii s 3-144
3.18.5.4 Install the Oil Pan.........ccooriiiiiiiiir e 3-145
3.18.5.5 Install the timing gear .........ccoveviiiiiiiin s 3-145
3.18.5.6 Fill With Iub@ Ol .....oeveriiiiriie s 3-145
3.18.5.7 Fill with engine coolant (fresh water) ..............ccccovviiiiiiiiinieie 3-145

—Xiii—



3.18.5.8 Start the engine and check for oil leakage..............ccirvniiniiiinnnnnne. 3-145
3.18.5.9 Check the lube oil level again and, if needed,

replenish up to the upper limit of the oil dipstick .............cccoeeieeiil 3-145
3.19 Oil Cooler (Cooling by Fresh Water).............c.ccccovvimiiiiiniiiniininiiiiicieee, 3-146
3.19.1 Removal of Qil Cooler.............ccoeriiiiiiiri e 3-147
3.19.1.1 Drain the engine coolant (fresh water)..........c.cccccviiiiiiiiiiiiiinieen, 3-147
3.19.1.2 Remove thetiming belt. ... 3-147
3.19.1.3 Remove No.2 camshaft timing pulley ........cccccooieriiniiiiiiiiiieas 3-147
3.19.1.4 Remove the fuel injection pipe.......cccoovcriiriiiiiii s 3-147
3.19.1.5 Remove the fuel injection PUMP ..o, 3-147
3.19.1.6 Remove the Oil filter.........coooirviriieer e 3-147
3.19.1.7 Remove therelief valve ...........cooeiinccie e, 3-147
3.19.1.8 Remove the check valVe..........coccoimiiriiiiienccierr e, 3-147
3.19.1.9 Remove the oil cooler and cover assembly..........ccoeeumririiinriniinnnnnnnnn. 3-147
3.19.1.10 Remove the oil cooler from the oil cooler cover ........c..cooiiiviiniiiiiinnnnns 3-147
3.19.2 Inspection of Oil Cooler and Relief Valve..................ccccoccvvviininnnnnninnnnnn. 3-147
3.19.2.1 Check the relief valVe ............oueeeiivieiiiiiriiiiiceerececerre e 3-147
3.19.2.2 Check the check valVe...........cccocuririiiiiicinieet s 3-148
3.19.2.3 Check the 0il COOler.......c.coiiiimmiiriiii 3-148
3.19.3 Installation of Oil Cooler...............cooirerieiiirrcree s 3-148
3.19.3.1 Install the oil cooler to the oil cooler cover .............cccccvriniiiniciincniininns 3-148
3.19.3.2 Install the oil cooler and cover assembly ............coccveniiiiiiiniinininniiinns 3-148
3.19.3.3 Install the relief valvVe .............oerarimieieeee e 3-149
3.19.3.4 Install the ChecCk VaIVe ............ooriiiriiieeere e 3-149
3.19.3.5 Install the Oil filter........ccociiireeeee s 3-149
3.19.3.6 Install the fuel injection PUMP ... 3-149
3.19.3.7 Install the fuel injection pipe.........ccccoureiriiiiiiiniirr e 3-149
3.19.3.8 Install No.2 camshaft timing pulley ..o 3-149
3.19.3.9 Install the timing bel ... e 3-149
3.19.3.10 Fill with ‘engine coolant (fresh water) ........c.cccccviniiiniinncc e, 3-149
3.19.3.11 Start the engine and check for oil leakage...........ccccocoieiiiniiiiiiniiincennnn. 3-149
3.19.3.12 Check the lube oil level again and, if needed,
replenish up to the upper limit of the oil dipstick ..........ccovricvireiirinnenennee 3-149
3.20 Piston Cooling Ol NozZle...............coooiiiii e 3-150
3.20.1 Disassembly of Oil NOZzZle ..............ccooririiriiiiicccrre e 3-150
3.20.1.1 Remove the Oil pan........ ..o s 3-150
3.20.1.2 Remove the check valve and oil nozzle. ............ccccomeerrieeiiniriiiereceeceeen, 3-150
3.20.2 Inspection of Oil NOzzle................eemimiiiiiiiir e 3-150
3.20.2.1 Check the CheCK VaIVe...........coiiiiiiiicrce e e e ae e 3-150
3.20.2.2 Inspectthe Oil NOZZIE ..........emriiiieei et 3-151
3.20.3 Installation of Qil Nozzle.................ccoooiri e 3-151
3.20.3.1 Install the oil nozzle and check valve.........c.c.cccoeicvimimriciiiniircinence e, 3-151
3.20.3.2 Install the Ol PaN.........ccviiieiiiie et crers e s e e s s e 3-151



3.21 Service Specifications ...........c..ccooi i 3-151

3.21.1 Service Standards.............ccooeioiiie i 3-151
3.21.2 Nut and bolt tightening torque...............ccooovviiiiiii 3-151
R B 7 . - T (- PO U 3-152
3.22.1 COMPONENES ......ooiiiiiiiieee et 3-152
3.22.2 Disassemblyof Starter ...............coooiii 3-152
3.22.2.1 Remove the field frame and lead wire with armature from the
MAagnetic SWILCH ..o 3-152
3.22.2.2 Remove the starter housing, clutch assembly and gear ......................... 3-153
3.22.23 Removethesteelball..........ccccooiiiii 3-153
3.22.2.4 Remove the brush holder ...........ccccoiiiiiiiiiii e 3-154
3.22.2.5 Remove the armature from the field frame .........c..cccooeiviiniiinnnn. 3-154
3.22.3 Inspection and Repairof Starter................ccccooiviiiicn 3-154
3.22.3.1  ArmaAture COoil .....cccccireeiriiiiiiiiierrreines s s 3-154
3.22.3.1.1  Check the commutator for open Circuit ............cccceuiiriiriieienciinneen. 3-154
3.22.3.1.2 Check grounding of the commutator.............ccccoevvrrririnienennninncnneen. 3-154
3.22.3.2 COMMUEALON. .....coiiiiiiiiiiiieie et e e e ran e s 3-154
3.22.3.2.1  Check the commutator surface for dirt and burning ....................... 3-154
3.22.3.2.2 Check the commutator for circle runout ...........ccccceevviiinininnnecnnnen. 3-154
3.22.3.2.3 Check the commutator diameter.............ccceevriinnvmiiinciinnnecnincinnnn, 3-155
3.22.3.2.4 Check the undercut depth.........cccccciiiimiiiiiiiniicre e 3-155
3.22.3.3 Field frame (Field COil) ........coorerrric e 3-155
3.22.3.3.1 Check open circuit of the field Colil...........cccccoumiriiiiiiiniiiinninnnn. 3-155
3.22.3.3.2 Check grounding of the field coil..........ccccovvrrmirrrs 3-155
3.22.3.4  BIUSN ..ot s 3-156
3.22.3.4.1 Check the brush length..........ccccoveiiniiiiiiii e 3-156
3.22.3.5 Brush Spring .......ccccceiiiiiiiiiiiieiir e 3-156
3.22.3.5.1 Check the brush springload.........cccccooovmmmmmmiiniiniiiincciinienes 3-156
3.22.3.6 Brush holder ... 3-156
3.22.3.6.1  Check the insulation status of the brush holder ................ccccoceeeen. 3-156
3.22.3.7 Clutch and gear ........cccceeeimierciiiiinie it 3-156
3.22.3.7.1  Check the gear tooth surfaces............ccccovvvivinnninniiinnnniin, 3-156
3.22.3.7.2 Check the clutch pinion gear...........cccccoreriinniiiecniinnnierenrecee e, 3-157
3.22.3.7.3 Replace the clutch assembly if needed............c.ccovvniinneriiiinininns 3-157
3.22.3.8 BeANNG....ccccoiieririreirirccccet e 3-158
3.22.3.8.1 Check the bearing.......ccccccoccerreirieciiiiinniiiniirccrie e 3-158
3.22.3.8.2 Replace the bearing, if needed...........ccccocevervvnivnineinieiiniiencnnee, 3-159
3.22.3.9 Magnetic SWItCh ........ccccemrimiiiiiiiiiiii s 3-159
3.22.3.9.1 Check continuity of the pull-in coil circuit...........ccccccoreeriinninnnnnnnnn. 3-159
3.22.3.9.2 Check continuity of the hold-in coil circuit ...........ccccovereririiiennnnnns 3-159
3.22.3.10 Reassembly of starter...........ccccocoviiiiiiiiiiii e 3-159
3.22.3.10.1 Fit the armature in the field frame........c.cccccoviiiinnniniininiinne 3-159
3.22.3.10.2 Install the brush holder.............ccoooireiiiiiiinii e, 3-160



3.22.3.10.3 Insert the steel ball into the clutch shaft hole ..........cccccceeeriiiiiinninnnn. 3-160

3.22.3.10.4 Install the starter housing, clutch assembly and gear...................... 3-160
3.22.3.10.5 Install the field frame, armature assembly and lead wire
to the magnetic SWItCh ........cccoviciiiiiin 3-161
3.22.3.11 Starter performance test..........cccoviriiiniiiiie 3-162
3.22.3.11.1 PUIINTESE...c.eeeeeeeeeceerecccrr e 3-162
3.22.3.11.2 HOId-INtESt ... 3-162
3.22.3.11.3 Check return of the clutch pinion gear ..........cccoovvreiiiiiinnnnns 3-162
3.22.3.11.4 No-load performance test ..........ccccovvrrmriieiimeenie 3-162
3.22.4 Service Standard..............cocoooiiiii e 3-163
3.23 Charging System............cccocoiiiiiiiiii 3-164
3.23.1 Preparation and InSPection ... 3-164
3.23.1.1 Inspectthedrive belt ..........cccorimimnii 3-164
3.23.1.2 Visually check the alternator wiring and check for abnormal sounds ......3-164
3.23.1.3 Check the discharge warning light Circuit...........c.ccoeoiniiinin 3-164
3.23.1.4 Check the charging circuit at no load...........cccooevmiiniinnini 3-165
3.23.1.5 Check the charging circuit at on load (Reference).........c..ccooceivinrincnnn 3-165
B3.23.2 AHEINATOL........ooeiceeieee et rres e n e e 3-166
3.23.3 Disassembly of Alternator ...............ccoooeminenc 3-166
3.23.3.1 Remove the rear end COVEr .........coovoimmriiniiiniiiin e 3-166
3.23.3.2 Remove the brush holder and IC regulator...........ccccereemniiiiiinniiennncn. 3-167
3.23.3.3 Remove the rectifier holder........c....ccocoiiiiiiiiii e 3-167
3.23.3.4 Remove the pulley........ccccrcoiririmiiiiinieer e 3-168
3.23.3.5 Remove the rectifier end frame ...........cccoovreiiiiiiiii 3-168
3.23.3.6 Remove the rotor from the drive end frame...........cccccoreierncinnnnnnnce. 3-169
3.23.4 Inspection and Repair of Alternator...................ccooneiiiinnii 3-169
3.23.4.1 Check continuity of the rotor CirCuit............ccocvirriiiiiniinnniee 3-169
3.23.4.2 Check the rotor grounding .........cccccovueirimiinmeeenien e 3-169
3.23.4.3 Checkthe Slip MNG....ccccooiiiiiiiircr e 3-169
3.23.4.4 Drive end frame (Stator).........cccoevviiiiciiiiin 3-169
3.23.4.4.1 Check continuity of the drive end frame circuit............cccccecrvrrenennn. 3-169
3.23.4.4.2 Check grounding of the drive end frame............cccccvenieiniinninnncn, 3-170
B.23.4.5  BrUSH ..ottt r e st s e e r e s s e r s e e nrras 3-170
3.23.4.5.1 Check the exposed brush length.............cccceevrinnininiinnnini 3-170
3.23.4.6 Rectifier (rectifier holder) ... 3-170
3.23.4.6.1 Check the positive rectifier..........ccc.ccoeviiiiiiiiniiie, 3-170
3.23.4.6.2 Check the negative rectifier ............cceevmmiienne 3-170
3.23.4.7 BeAMNNQ...cccevieereeiet ettt 3-170
3.23.4.7.1 Check the frontbearing ......c..ccooemeiiiiiiiiiii e, 3-170
3.23.4.7.2 Replace the front bearing when needed ..o 3-171
3.23.4.7.3 Check the rear bearing ........ccoccceererirrciiimericcnieinrree e 3-171
3.23.4.7.4 Replace the rear bearing when needed .............ccceevviieinnninnennne, 3-171

—XVi—



3.23.5 Reassembly of Alternator ............c..cccoo i 3-172

3.23.5.1 Locate the rectifier end frame on the pulley..............ccccorvirriiicicnnnnnnen. 3-172
3.23.5.2 Install the rotor to the rectifier end frame ..........c.occciiiiiiii i 3-172
3.23.5.3 Install the rectifier end frame ..o 3-172
3.23.5.4 Install the PUIEY ........c.coiiiiiiiiiii e 3-173
3.23.5.5 Install the rectifier holder .............ooov i, 3-173
3.23.5.6 Install the IC regulator and brush holder.............cocieiiiii e 3-174
3.23.5.7 Install the rear @Nd COVEN .......cccoriiiiiieiiniee et e e sine e 3-174
3.23.5.8 Check that the rotor rotates smoothly..............ccooiiiiiiiiiiie 3-174
3.23.6 Service Standards..................oooriiii 3-175
3.24.1 Crankshaft Bearing Selecting TABLE (additional)..................ccccccoeeenn. 3-176
4. TroubleshOoting...............cooo e, 4-1
4.1 Does not Start or Difficultto Start ... 4-1
4.2 Unsmooth RUNNING ... e e 4-2
4.3 Sudden Engine Stop ... e 4-3
44 Poor Exhaust Gas Color ...t 4-4
4.5 Insufficient QUtPUL ... e 4-5
4.6 Ununiformity Output for Each Cylinder.................cooo 4-6
4.7 KNOCKING. ...ttt et e e e e e tre e e e e e e enenaeaasereeeeeeeessrransesnnnnee 4-7
4.8 Trouble Related to Turbocharger...................ccci e 4-8
4.9 Other Malfunclions ...............ccooiiiiii e 4-9
5. Instrument Panel (Optional) ..., 5-1
6. Electric Wiring Diagram ... 6-1
T TOOIS ...ttt 7-1
7.1 Special TOOIS........ccooiieiee e e 7-1
7.2  Special Tools (Local SUPPIY).......ccoriiiiiiiieicee e 7-3
7.3 Recommended Tools (Local SUPPIY)........ccccerriiiiiiiiiiirciieee e 7-8
7.4 Equipment (Local SUPPIY) ..ot 7-8
75 Service Special Materials (Local Supply) .........cccceveieiiiiiiiicicir e 7-10
7.6  Other Service Materials for Reference ..............c.ccooiiiiiiiiieninc e, 7-11

=X Vii—



1. For Safe Operation

1. For Safe Operation

1.1 Warning Symbols

@ Most accidents are caused by negligence of basic safety rules and precautions.
For accident prevention, it is important to avoid such causes before development to accidents.
Please read this manual carefully before starting repair or maintenance to fully understand
safety precautions and appropriate inspection and maintenance procedures.
Attempting a repair or maintenance job without sufficient knowledge may cause an un-
expected accident.

@ ltisimpossible to cover every possible danger in repair or maintenance in the manual.
Sufficient consideration for safety is required in addition to the matters marked A CAUTION.
Especially for safety precautions in a repair or maintenance job not described in this manual,
receive instructions from a knowledgeable leader.

@® Warning Symbols used in this manual and their meanings are as follows:

A D A N G E R DANGER - Indicates an imminently hazardous situation
which, if not avoided, WILL result in death or serious injury.

WARNING - Indicates a potentially hazardous situation
A WA RNIN G which, if not avoided, COULD result in death or serious

injury.

A C AUTION CAUTION - Indicates a potentially hazardous situation
which, if noLavoided, may result in minor or moderate
injury.

@® Any matter marked [NOTICE] in this manual is especially important in serving. If not
observed, the product performance and quality may not be guaranteed.
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1.2

Precautions for Safe Servicing

(1) Service Shop (Place)

AL WARNING

@ Place allowing sufficient ventilation

Jobs such as engine running, part welding and polishing the paint
with sandpaper should be done in a well-ventilated place.

[Otherwise]

Very dangerous for human body due to the possibility of
poisonous gas or dust inhalation.

4\ CAUTION

@ Sufficiently wide and flat place

The floor space of the service shop for inspection and
maintenance shall be sufficiently wide and flat without any hole.

[Otherwise]
An accident such as a violent fall may be caused.

A CAUTION

@ Clean, orderly arranged place
No dust, mud, oil or parts shall be left on the floor surface.
[Otherwise]
An unexpected accident may be caused.

A\ CAUTION

@ Bright, safety illuminated place

The working place should be illuminated sufficiently and safely.
For a job in a dark position involving difficulty in observation, use
a portable safety tamp. The bulb shall be covered with a wire
cage.

[Otherwise]

The bulb may be broken accidentally to cause ignition of
leaking oil.

A\ CAUTION

@ Place equipped with a fire extinguisher

Keep a first aid kit and fire extinguisher close at hand in
preparation for an emergency of fire.




1. For Safe Operation

(2) Working Wear
@ Wears for safe operation

Wear a helmet, working clothes, safety shoes and other safety
protectors matching each job. Especially, wear well-fitting
working clothes.

[Otherwise]
A serious accident such as trapping by a machine may arise.

(3) Tools to Be Used

@ Appropriate holding and lifting

Never operate when the engine is supported with blocks or
wooden pieces or only with a jack. To lift and hold the engine,
always use a crane with a sulfficient allowance in limit load or a
rigid jack.

[Otherwise]

A serious accident may arise.

@ Use of appropriate tools
Use tools matching the jobs to be done. Use a correctly sized

tool for loosening or tightening a machine part.
@ ('@P [Otherwise]

A serious injury or engine damage may arise.

(4) Use of Genuine parts, Oil and Grease

A\ CAUTION @ Always use genuine product

[Otherwise]

Shortening of engine life or an unexpected accident may
arise.

(5) Bolt and Nut Tightening Torques

@ Always tighten to the specified torque if designated in the
manual
5 g @ [Otherwise]
ks Loosening or falling may cause parts damage or an injury.
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(6) Handling Of Product

14

AL WARNING

JE:" :\L
Esn—

@ Pay attention to hot portions

Do not touch the engine during running or immediately after it is
stopped.

[Otherwise]
Scalding may be caused by a high temperature.

AL WARNING

@ Pay attention to the rotating part
Never bring clothes or a tool close to the rotating part during
engine running.
[Otherwise]
Injury may be caused by entrapping.

AAWARNING

8

@ Harness short-circuit

Disconnect the battery negative (-) terminal before starting the
service job.

[Otherwise]
Shorting of a harness may occur to start a fire.

A WARNING

W

@ Battery charging

Since flammable gas is generated during battery charging, keep
any fire source away.

[Otherwise]
Explosion may arise.

|

@ Battery electrolyte

Since the electrolyte is diluted sulfuric acid, do not let it be
splashed onto clothes or skin.

[Otherwise]
The clothes or skin may be burnt.
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(7) Waste Disposal

4k CAUTION Observe the following instructions with regard to waste disposal.
Negligence of each instruction will cause environmental pollution.

» Waste fluids such as engine oil and coocling water shall be
discharged into a container without spillage onto the ground.

» Do not let waste fluids be discharged into the sewerage, a river
or the sea.

o Harmful wastes such as oil, fuel, coolants, solvents, filter
elements and battery shall be disposed according to the
relevant laws and regulations. Ask a qualified disposal
company for example.

(8) Safety Lable Check

4\ CAUTION @ Pay attention to the product safety label.

A safety label (caution plate) is affixed on the product for calling
special attention to safety.

If it is missing or illegible, always affix a new one.
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1.3 Location for Product Safety Labels

To insure safe operation, product safety labels Product Safety Labels, Parts Code Numbers
have been attached. Their location is shown in 120324-07240

the diagram below. Keep the labels from 128296-07260

becoming dirty or torn and replace them if they

are lost or damaged. Also replace labels when 119773-07280

parts are replaced, ordering them in the same 128296-07300

way parts are ordered. 128296-07360

CHSHENSHS

® @ ©
A\ &% DANGER

2B DANGER

AxB

SHANCRFo v TEMI *‘Eé,?“ @IIUALNELR
fé BUTFEL. «RANNRS >A< BLLEARGNT T, CAUT'ON
HUPHEETIENSY, @NEVER pour the

o  engine oll across
wow  the full line.
119773-07280

s Nover remove the cap white he engine
is slilf hol, oHo! water may spurt out
and burn you. 128296-072¢0

® =
NMICER
eHol surface

oMay cause burn
129296-07300

man®mL) LI,
2HhmOBE R
ERFALTTFXL,
When liting the engine,
litt only as shown in
diageam.
REDSE 1.0 ton

i 02 ‘ il ! v ﬁ[

C/@“ | S amian ==

A %E & WARNING

e MEPREORVCFEPRBEANLUT FL L,
e UHETIRNHBNET,

sExposed moving parts.

eCan cause injury. 176296-07160

The above diagram shows an overhead view of the engine.
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2. General

2. General
2.1  Specifications " .
Engine model 6LP-DTE 6LP-STE | 6LP-DTZE (1) | 6LP-STZE (1)
Type Vertical water-cooled 4-cycle diesel engine
?ﬁﬁggrl’soj Bore x stroke mm 6-994x100
Displacement 2 4.163
Aspiration system Turbocharger, intercooler
Cont. rating output kW{hp}/rpm 154 188 154 188
(Output/Flywheel) {210}/3600 {255}/3600 {210}/3600 {255}/3600
Max. output kwW{hp}/rpm 184 221 184 221
(Output/Flywheel) {250}/3800 {300}/3800 {250}/3800 {300}/3800
High idling (rpm) 4200 + 25
Low idling (rpm) 750 £ 25
Combustion system Direct injection
Starting system Electric starting
Cooling system Constant high temperature fresh water cooling
(2 cooling systems: seawater & fresh water)
Lubrication system Forced lubrication system with gear pump
Direction of rotation  (Crankshaft) Clockwise when viewed from stern side
Fuel injection pump BOSCH-distributor type Model VE6 (DENSO Co.)
Fuel injection nozzle Dual spring type Pinhole injection nozzle
6LP-DTE/-DTZE/-DTZE1: DLLA141P678 (5-0.30 x 140°)
6LP-STE/-STZE/-STZE1: DLLA141P677 (5-0.32 x 141°)
Turbocharger RHE62W (IHl)Water cooling and forced
lubrication system with waste gate
Elec. devices Starter DC12V - 2.5kW
Alternator DC12V - 80A
Lube oil capacity £ Engine oil 10.0 T 10.5 10.0 10.5
Coolin.g water Fresh water 135
capacity 2 tank
Subtank 1.6
Dimensions (LxW xH) mm 1065 x 671 x729 { 1065 x 671 x 729| 1145 x 699 x 729 1145 x 699 x 729
Dry weight (engine only) kg (N) 380 (3724) 408 (3998) 400 (3920) 428 (4194)
On-board marine Maker MERCRUISER (USA)
drive Type m;:sl drive with SAEH3 BRAVO-1 | BRAVO-2 | BRAVO-3
Speed ratio | structure can be used. 1.50 1.36
Ahead/Astern | example 1.36 1.65 1.50
HURTH (ltaly) ' 1.50 ; .81 1.65
HSW630A1 Marine gear : 1.81
Engine installation style Rubber vibro-isolating mount
Recommended battery capacity 12V-80Ah(5HR) or greater
\I?::tti)l?t(r)r;ended engine room 20m*/ min. or greater

¥ -DTZE1/-STZE1 : less power steering oil pump (Engine name designated by the engine manufacturer)
(Shown as 6LP-DTZE/STZE in the name plate)



2. General

Engine model 6LPA-DTP 6LPA-DTZP
Type Vertical water-cooled 4-cycle diesel engine
Nt o™ 6~ po4x 100
Displacement ) 4.164
Fuel stop power at crankshaft x191 {260} / 3800
kW{hp}/rpm 182 {248) / 3800
Cont. power at crankshi{/tv oo 154 {210} / 3600
High idling (rpm) 4200 £ 25
Low idling {rpm) 750 £ 25
Combustion system Direct injection
Starting system Electric starting (12V-2.5kW)
Charging system Regulator built in Alternator DC12V-80A
Cooling system Constant high temperature fresh water cooling
(2 systems: sea & fresh water)
Lubrication system Forced lubrication system with trochoidal gear pump
Direction of rotation  (Crankshatft) Counter-clockwise (Viewed from flywheel side)
. . All [ 10.0

Lube oil capacity Oil pan ) 4
Cooling water capacity [} 13.5 (Engine), 1.6 (Sub-tank)

Model RHEG62W (IHI made)
Turbocharger - -

Type Water cooled turbine housing
Dimensions (L x W x H) (gear less) 1065 x 671 x 729 1145 x 752 x 799
Dry mass (gear less) kg 380 400
Recommended battery capacity 12V x 120Ah
?:&?;T r;\:r? gl:d type of remote Single lever type only
Engine installation style On the flexible engine mount

(Note) 1. Rating condition: ISO 3046-1, 8665 2. 1hp=0.7355 kW
3. Fuel condition: Density at 15°C=0.860, Fuel oil temperature *: 25°C at the fuel injection pump inlet
**: |SO 8665 (Fuel oil temp. 40°C at the fuel injection pump inlet)

® Marine gear (Option)

Model HURTH MERCRUISER
HSW630A1 Bravo X-1 | Bravo X-2 | Bravo X-3

Type 8° down Hydraulic Stern drive
Available engine 6LPA-DTP 6LPA-DTZP

) ) 1.22/1.21 1.36 1.50 1.36
Reduction ratio 1.56/1.58 1,50 1.65 150
HSWE30A: 2.04/2.10 165 1.81 165
Anead/Astem 2.52/2.53 2.00 1.81
Bravo X-1, 2, 3:
Both Ahead and Astem 2.20 2.00

For further detail, refer to the maker’s manual
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Engine model 6LPA-STP 6LPA-STZP
Type Vertical water-cooled 4-cycle diesel engine
T tggrbeei c;lj[r%):gders mm 6-¢ 94 x 100
Displacement 2 4.164
Fuel stop power at crankshaft *232 {315} / 3800
kW{hp}/rpm w222 {301} / 3800
Cont. power at crankshi{,tv thplpm 188 {255} / 3600
High idling (rpm) 4200 = 25
Low idling (rpm) 750 = 25
Combustion system Direct injection
Starting system Electric starting (12V-2.5kW)
Charging system Regulator built in Alternator DC12V-80A
Cooling system Constant high temperature fresh water cooling
(2 systems: sea & fresh water)

Lubrication system Forced lubrication system with trochoidal gear pump
Direction of rotation  (Crankshatft) Counter-clockwise (Viewed from flywheel side)
Lube oil capacity Al u 105

Oil pan [} 8.4
Cooling water capacity L 13.5 (Engine), 1.6 (Sub-tank)

Model RHE62W (IH! made)
Turbocharger - -

Type Water cooled turbine housing
Dimensions (L x W x H) (gearless) 1065 x 671 x 729 1145 x 752 x 799
Dry mass (gear less) kg 408 428
Recommended battery capacity 12V x 120Ah
?oe:t?g; rr:;aer:\(;jl:d type of remote Single lever type only
Engine installation style On the flexible engine mount

(Note) 1. Rating condition: 1SO 3046-1, 8665 2. 1hp=0.7355 kW
3. Fuel condition: Density at 15°C=0.860, Fuel oil temperature *: 25°C at the fuel injection pump inlet
**: [SO 8665 (Fuel oil temp. 40°C at the fuel injection pump inlet)

® Marine gear (Option)

Model HURTH MERCRUISER
HSW630A1 Bravo X-1 Bravo X-2 Bravo X-3

Type 8° down Hydraulic Stern drive
Available engine B6LPA-STP 6LPA-STZP

) ) 1.22/1.21 1.36 1.50 1.36
Reduction ratio 1.56/1.58 150 1,65 1,50
HSWES0AL: 2.04/2.10 1.81 1.65
Ahead/Astem 2.52/2.53 2.00 181
Bravo X-1, 2, 3:
Both Ahead and Astem

For further detail, refer to the maker’s manual
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2. General

2.2 External Views
e 6LP-DTE/-STE, 6LPA-DTP/-STP

Fuel oil strainer
Bonnet

Intercooler

Turbo charger

Lube oil cooler
for marine gear

Fuel oil cooler

Sea water pump Marine gear
Fuel injection pump
Lube oil cooler(1)
Starter
Lube oil cooler(2)
Bonnet
Inter cooler
Fresh water tank

Turbo charger
Fresh water cooler

Lube oil cooler
for marine gear

Marine gear

(HURTH mode) Alternator

Note: 6LP-DTE has almost same external shape as 6LP-STE but it does not include a lube oil cooler(2).
(> mark) The above illustrations show the 6LP-STE attaching the HURTH marine gear.
The external shape of the 6LPA-DTP/-STP is identical with that of 6LP-DTE/-STE.
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2. General

F.I. Pump Side

(Power steering)
*(® Oil cooler

Fuel oil filter

Fuel oil cooler

Lube oil filter

6LP-DTZE/-DTZE1/-STZE/-STZE1, 6LPA-DTZP/STZP

Intercooler Mixing elbow

®

®

il

—~H

ﬂfL]o GG

dl

EaRR

N

Sea water pump

LA

Fuel injection pump

Lube oil cooler(1)

Starter

*(® Lube oil cooler(2) |

wer steering
(po ing)
Exhaust Side Oil tank
Fresh water tank Filer cap
Engine nameplate !
Turbc)chargerg P (Fresh water)
e Filler cap
N (Lub. oil)
8 =
> , \ n =
Y o L { [
!‘ \ " i\
W 55 ==
i : |
joumsen l I
o ) ! h -1 X O N ’ S -
| : i

Fresh water cooler

Note:
above drawings.
% @

Dipstick Alternator

6LP-DTZE/-DTZE1, 6LPA-DTZP engines do not have one.
¥ (indicated) power steering oil pump, oil tank, oil cooler are parts for 6LP-DTZE/-STZE,
6LPA-DTZP/-STZP engines.
6LP-DTZE1/-STZE1 engines do not have these.
6LP-DTZE and 6LP-STZE are the same outline as 6LPA-DTZP and 6LPA-STZP

respectively.

RSN

Stern driving devices
BRAVO, MERCRUISER

Oil pump (Power steering)

The 6LP-STZE engine (stern driving device : BRAVO, MERCRUISER) is used as the example for the
(indicated) oil cooler (2) is for the 6LP-STZE/-STZE1, 6LPA-STZP engines.

6LP-DTZE1/-STZE1 are the name designated by the engine manufacturer to identify the
less power steering engine .(6LP-DTZE, 6LP-STZE in the nameplate)
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2. General

2.4 Performance Curves
¢ 6LP-DT(Z)E/-DTZE1 (Max. output : 184 kW/3800 rpm)

o/xwn SPECIFIC FUEL CONSUMPTION _, .,
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o 6LP-ST(Z)E/-STZE1 (Max. output : 221 kW/3800 rpm)

SPECIFIC FUEL CONSUMPTION _, 0,
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2. QGeneral

¢ G6LPA-DTP (Fuel stop power : 191 kW/3800 rpm)
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2. QGeneral

e 6LPA-DTZP (Fuel stop power : 191 kW/3800 rpm)
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2. General

e G6LPA-STP (Fuel stop power : 232 kW/3800 rpm)
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2. General

e G6LPA-STZP (Fuel stop power : 232 kW/3800 rpm)
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2. General

2.5 Front Power Take-Off (PTO) Output

s Front PTO diagram

12

10
o [NOTICE] |
< Use of PTO in other than method A is prohibited. 1
2 8 Up-pull drive is not allowed even in the case of method A. -
5 e
o -
E L~
o 6 L~
E /‘/
o 4 =t
8 A
=
o

/
0

800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800
Engine speed (rpm)

[Method for Front PTO]

(1) Use type A (Belt drive with no outside bearing). Do not use other types of PTO.

(2) Do not employ the up-pull drive.  Use the side pull belt drive.

(3} Use a single V-drive, type A.

(4) The PTO pulley should be aluminum. The outside diameter should be max. $170 mm and the

overhang within 25 mm.

(5) Install the pulley to the exterior of the viscous damper and tighten the pulley and damper with
the damper fixing bolts (M8 x 6 pcs.) and the washers.
(Tightening torque: 3.8 + 0.2 kg-m (37.27 £ 1.96 N-m))

Please note that the crankshaft may break if the front PTO output exceeds the allowable output.
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2. General

The pully thickness should be 10 mm.

MAX.2170

PTO pully (alminum)

b ——

V-pulley overhang

i| .- Viscous damper

Crankshaft

A-Type
V-Belt style : A 12.7 36.7
Material : Aluminum ag" 1
Equivalent inertia weight @ N
: 0.065 kg. cm. sec’ 2. |
(0.63 N. cm. sec?) LI
1 =
12&/ /
3 P
o
=K
S e
a @ el & __1_9 é
//
S I B I I 7

V-pulley drawing
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| 8119. 5h7
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2. General

2.6 Fuel Oil

(1) Selection of Fuel Oil

Use the following diesel fuels and select fuels of
a higher quality for best engine performance.

[Diesel fuel standard for various countries]

* ISO 8217 DMA

« JISK2204  Grade No.2, No.3 or special-
No.3

* BS 2869 Part-1 class-A1 or A2

At low temperatures, fuel oil becomes difficult to
ignite and will not flow easily, making starting
difficult. Select fuel oil of a cetane number of 45
or greater to insure ignitability, and use the
outside temperature as a guide for selecting the
proper grade to insure fluidity.

(2) Handiling of Fuel Oil

e Keep the fuel oil in a clean container. Store
the container in a place away from rain and
dirt as water and dust mixed in with the fuel
cause engine failure.

* Keep the fuel container stationary for
several hours to allow any dirt or water to
settle to the bottom. Use a pump to extract
the clear, filtered fuel from the top of the
container for use.

(3) Fuel Piping

Install the fuel pipe from the fuel tank to the fuel
pump in accordance with the diagram to the right.
Be sure to attach a drain cock to the fuel tank to
enable dirt and water which have settled at the
bottom of the tank to be drained off.

The oil/water separator (optional) is placed at the
center section of the line.
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— [NOTICE]
When other than the specified fuel oil is
used, the engine will not perform to full
capacity and parts may be damaged.

Sample for recommended fuel oil

JIS
K2204

Standard for
fuel oil

Pour point (Temperature)

-7.5°C or greater Grade No.2

-20°C or greater Grade No.3

-30°C or greater Grade No.3-Sp.
Cetane fuel
number 45 or greater
Pump up only fuel
above the down half,
= leaving dreg
= accumulated on the

bottom.

Drain cock ! Suction height: 500 mm or less

Oil/water separator




2. General

2.7 Lube Oil

(1) Selection of Engine Lube Oil — [NOTICE]
Using other than the specified lube

oil will lead to seizure of parts inside

Use the following lube oil:

*API Classification S CD . the engine and gear device,
iStandgrds o.f America Petroleum Institute) abnormal wear, and shorten engine
SAE Viscosity................ 15W40 life. It will also affect the starting

(Standards of Society of Automotive Engineering) ability and power output.

(2) Selection of Marine Drive Oil
Refer to the operation manual for the marine drive unit for the selection of the proper lube oil.
* For MERCRUISER's stern-driven (BRAVO) use the following lube oil.

6LP-DTZE (1) | 6LP-STZE (1) 6LPA-DTZP 6LPA-STZP

System Oil Specified lube oil

Drive oil Quicksilver High Performance Gear Lube

Power steering oil > | Quicksilver Power Trim and Steering Fluid or Dexlone- lI

Power trim oil Quicksilver Power Trim and Steering Fluid
or SAE 10W-30 or 10W-40 engine oil

X for 6LP-DTZE/-STZE, 6LPA-DTZP/-STZP

(3) Handling the Lube Oil

* When handling and storing lube oil, be careful not to allow dust and water to enter the lube oil.
Clean around the filter post before refilling.

* Do not mix lube oils of different types or brands.
Mixing may reduce the lubricating performance. Different oils are used for the engine and the
marine drive unit.
Be careful to use the correct oil for each one and store in separate clearly labeled containers.

2.8 Cooling Water

* Always use soft water (tap water) for the fresh water. Never use dirty water or hard water.
Impurities in the cooling water cause scale and rust to build up in the cooling system reducing
cooling efficiency and causing the engine to overheat.

* During the cold season, add antifreeze to the cooling water to prevent freezing.

Failure to add antifreeze will result in damage to various parts in the cooling water system.
» Consult your Yanmar dealer or distributor on the use of antifreeze, anti-rust, and detergents.

—_ [NOTICE]

* Refer to the instructions accompanying the antifreeze for the proper mixing
ratio.
Select the ratio for the lowest temperature of the cold season. If the mixture is
too thick, the cooling efficiency will be reduced.

* Do not mix different brands of antifreeze or anti-rust. Mixing reduces cooling
efficiency and leads to parts damage.

» When the amount of cooling water is too low, refill with fresh water only.
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2. GQGeneral

2.9 Location of Senders and Warning Switches

Fresh water level switch
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3. Engine Overhaul

3. Engine Overhaul [—INOTICEl

3.1 Cylinder Head
3.1.1 Components

(1) 6LP-DTE series

e Cylinder numbers No.1, No.2 and on are
allocated starting from the gear case side.

¢ Avoid placing the engine body directly on the
floor. Otherwise, the oil pan may be bent.

* 6LP-DTE series or 6LP-DTE series only
includes 6LPA-DTP series.

e 6LP-STE series or 6LP-STE series only
includes 6LPA-STP series in this
descriptions.

@ Oil seal

@ Cylinder head gasket

€ Non-reusable part

Gasket

? ? Camshalt bearing cap

KB Camshatt bearing

@ Camshalit
¥ Camshatt thrust plate

©— Adjusting shim

@-— Valve lifter

0— Cotter

Spring retainer
Valve spring
Spring seat

@ Stem seal
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