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SAFETY SUMMARY

For first aid, refer to FM 21-11.

Warning

The noise level when operating could cause hearing damage. Ear protection must be worn.

Warning

Where applicable, prior to performing engine maintenance, ensure batteries are disconnected.

Warning

If the engine has been operating and coolant is hot, allow engine to cool before you slowly loosen
filler cap and relieve pressure from cooling system. Failure to observe this warning could result in
severe personal injury.

Warning

Use care when rotating engine on engine maintenance stand. If necessary, use a lifting device to
avoid severe personal injury.

Warning
Do not drain coolant until the coolant temperature is below operating temperature prior to removal of
water pump. Severe personal injury can occur.

Warning

Exercise care when bench testing starter. Ensure metal objects do not contact connection points as
severe arcing will occur. Failure to observe this warning could result in personal injury.
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SAFETY SUMMARY - Continued

Warning

After operating engine, allow exhaust system to cool before removal of turbocharger. Failure to
observe this warning could result in personal injury.

Warning

Compressed air used for cleaning can create airborne particles that may enter the eyes. Pressure
will not exceed 30 psig (207 kPa). Eye protection required.

Warning

Oil pressure regulating valve spring (3, FIGURE 3-50) is under pressure and can cause personal
injury when plug (1) is removed.

Warning

Cleaning solvent is flammable and toxic to eyes, skin, and respiratory tract. Skin/eye protection
required. Avoid repeated/prolonged contact. Good general ventilation is normally adequate.

Warning

Escaping diesel fuel under pressure can have sufficient force to penetrate the skin, causing serious
injury. Before disconnecting fuel lines, be sure to relieve pressure. Before applying pressure to the
system, be sure all connections are tight and lines, pipes, and hoses are not damaged. Keep hands
and body away from pinholes and nozzles which eject fuel under pressure. Use a piece of cardboard
or wood, rather than hands, to search for suspected leaks.

Warning

If any diesel fuel is injected into the skin, it must be surgically removed within a few hours by a
doctor familiar with this type injury or gangrene can result.
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SAFETY SUMMARY - Continued

Warning

Diesel fuel is flammable and toxic to eyes, skin, and respiratory tract. Skin/eye protection required.
Avoid repeated/prolonged contact. Good general ventilation is normally adequate.

Warning
Diesel fuel and cleaning solvent are flammable and toxic to eyes, skin, and respiratory tract.

Skin/eye protection required. Avoid repeated/prolonged contact. Good general ventilation is
normally adequate.

Warning

If nuts (19, FIGURE 3-59) are removed prior to shaft/gear separation, fuel injection pump will fall out
which can cause personal injury and/or equipment damage.

Warning

Compressed air can be hazardous when not used properly.

Warning

The fuel nozzle tip should always be directed away from operator. Fuel from spray orifices can
penetrate clothing and skin causing serious personal injury. Enclosing nozzle in a transparent cover
is recommended.

Warning

Before applying pressure to fuel nozzle tester, be sure that all connections are tight, and that fittings
are not damaged. Fluid escaping from a very small hole can be almost invisible. Using a piece of
cardboard or wood, rather than hands, to search for suspected leaks.
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SAFETY SUMMARY - Continued

Warning

If injured by escaping fuel, see a doctor immediately. Any fluid injected into skin must be surgically
removed within a few hours or gangrene can result.

Warning

Place a clear, protective shield around fuel nozzle spray zone during testing to avoid possible
personal injury from spray.

Warning

Ensure each end of cylinder head is supported on blocks of wood to prevent serious injury or death
when using valve spring compressor.

Warning

Block cylinder head (2, FIGURE 3-119) using a solid block of wood at each end of head for support
while using spring compressor to avoid personal injury.

Warning

Do not stand in front of valve springs while compressing them to avoid personal injury.

Warning

Caustic solutions are highly toxic to the skin, eyes, and respiratory tract. Avoid all contact. Skin and
eye protection and vapor control are required.
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SAFETY SUMMARY - Continued

Warning

Flywheel is heavy. Provide adequate lifting device to support weight. Failure to follow this
procedure could result in personal injury.

Warning

Oil fumes or oil can ignite above 380° F (193° C) - Use a thermometer and do not exceed 360°F
(182°C). Do not allow a flame or heating element to be in direct contact with oil. Heat oil in a well
ventilated area. Plan a safe handling procedure to avoid bums.

Warning

Wear protective gloves to help prevent burns from handling hot ring gear.

Warning

Crankshaft is very heavy, do not attempt to remove crankshaft by hand. Use proper lifting
equipment.

e/(f blank)
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REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes or if you know of a way to improve these
procedures, please let us know.

(A) Mail your letter or DA Form 2028 (Recommended Changes to Publications and Blank Forms), or DA
Form 2028-2 located in the back of this manual directly to: Commander, US Army Aviation and Troop
Command, ATTN: AMSAT-I-MP, 4300 Goodfellow Blvd., St. Louis, MO 63120-1798. You may also
submit your recommended changes by E-mail directly to <mpmt%avma28@st-louis-emh7.army.mil>.
Instructions for sending an electronic 2028 may be found at the back of this publication immediately
preceding the hard copy 2028.

(F) Air Force - AFTO Form 22 Directly to: Commander, Sacramento Air Logistics Center, ATTN: TILBA,
McClellan AFB, CA 95652-5990 (AFMC).

(M) Marine Corps - NAVMC Form 10772 Directly to: Commander, Marine Corps Logistics Bases (Code
850), Albany, GA 31704-5000.

A reply will be furnished directly to you.

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

TABLE OF CONTENTS

PAGE
INTRODUCTION ..ottt ettt ettt eeee et et ee et ettt et e et et eee et et et et e eee et et ee et et e e eeereeeneeees 11
GENETAI INFOMMALION ...ttt ettt ettt et et e et et e et et e et et et e e et e e e eeenaes 1-1
Equipment Description @and DAtaA.............ccecoueiieiieieeiieeeeeeeeeee e ete et ee et ete e eee s 1-1
Preparation fOr USE .........ciuiviueieerieeeeeeceee st eeses et et s ete e te et se st et ete et eeeesste s seeeare s 1-4
OPERATION. ..ottt et ettt ettt ettt ettt e et ettt e ettt et e et e et en e 2-1
PRINCIPLES OF OPERATION ... e ot eeee oottt ettt eee ettt eee et ere e e 2-1
OPERATING INSTRUGCTIONS ...ttt ettt ettt ettt een e 2-1
MAINTENANCE ... coeeoee ettt ettt ettt e et et e et et e et et e et et e et et et e et e ee e e 3-1
PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS).....cccccvoveveveeeeeennae.

Change 3 i



https://truckmanual shub.com/

ARMY TM 9-2815-256-24
AIR FORCE TO 38G1-96-2
MARINE CORPS TM 2815-24/5

TABLE OF CONTENTS - continued

PAGE
Section Il. | TroubleSNOOTING ......cooiiiiiii e e et e e e e e e bbb e e e e aaeeees 3-2
Section lll. | GeNEral MaINIENANCE ... .ceu ittt e e et et e e st e et e s e st e et e s e san s et seneen 3-15
Section IV. | Cooling SySteM MaINTENANCE............ceiveeieeieeeeeeeeeeeeeeeeeteeees et ee e e e eeees e e aneeeeen e 3-21
Section V. | Electrical SyStem MaINtENANCE .........ceccveiveeeieirieeeeeeeeteeeeeeeeeete e eteeeteeeeeteeeeeteeeeeeeas 3-27
[Section VI. | Intake and Exhaust SyStem MaINtENANCE...............ccveueiverieeeeeerieeeeeeeeeseeeseseees e e 351
[Section VII.] Lubrication SyStem MaiNtENANCE. ............ceeeiriereerierieriereerieseeeeeeeeeeeeeeaeseeesesesens 3-61
Fuel SyStem MaINTENANCE ...........cviveeieeieeeeeeeeseeeeee et eeeee et e e et e e s s eeare s 3-76
Section IX. | Cylinder Head Assembly MaiNtENANCE ...........uuuiiiiiiiiiiiiiii e 3-139
Section X. | Flywheel and Housing Assembly MainteNanCe ...........ccuuuuiiiiiiiiiiiiiiiii e 3-159
Section XI. | Crankshaft Pulley and Timing Gear Cover
ASSEMDBIY MAINTENANCE ...t e e e e ee bbb aaaaaaeees 3-164
Section XIl. | Camshaft ASsembly MaiNtENANCE ..........ccoiiiiiiiiiiii e aaeeees 3-168
Section XIIl.| Idler Gears and Front Plate Assembly Maintenance ..............ccoooeuiiiiiiieeiiieiiiiiiee e 3-174
[Section XIV.] Crankshaft and Main Bearings MainteNaNnCe.............c.covevereeeeeeeeeeeeeeeieeeeeeeeseeeeens [3-180
Section XV.| Pistons, Connecting Rods, Cylinder Liners,
and Engine BlOCK MaiNtENaNCE .........couuuuuiiii et 3-190
APPENDIX A REFERENGCES ...ttt e ettt e e e e e e s e bbb b e e e e e e e s s anbbbeeeaaaens A-1
APPENDIX B MAINTENANCE ALLOCATION CHART ..ottt B-1l
EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST ...cooiviieiiieieiccieieiene, C-1
LAPPENDIX D | FABRICATION OF TOOLS ..ottt ettt a e et e e e e e e e e annnnnes D-1
APPENDIX E MAINTENANCE PROCEDURES AND AUTHORIZED LEVEL OF MAINTENANCE....... E-1

Change 1 ii



https://truckmanual shub.com/

ARMY TM 9-2815-256-24
AIR FORCE TO 38G1-96-2
MARINE CORPS TM 2815-24/5

LIST OF ILLUSTRATIONS

FIGURE PAGE
11-1.) ENQGINE COMPONENTS ...ttt e ettt ettt e e e e e e e et ttb e e e e e e e eetbbaa s e eaaeeeenbbnnnaaeaaaeeeeed 1-3
[3-1] Connecting Test Gage to INtake MaNIfOId ............c.ccviviivieieiee e e n e eeaee e 3-19
[3-2] Thermostat ANA HOUSING .......c.couiiiueiieiee e eee ettt eee et ee et e et e ete e e ete e e ete et e ete e e eteeeesaeeee e 3-22
[3-3] ENGINE Ol COOIET HOSES .....vvveeeeee ettt ettt ettt e e et e e et esste e ee e e ane s 3-24
[3-4] WaALEr PUMP ASSEIMDIY .......cviiiiieieee ettt te et et e e ete e eete et eeae et e eteeeteeaeeeeeeneeeaeas 3-25
3-5 Battery Charging Alternator and Mounting BraCKets. .............oiiiiiiiiiiiiiiii et 3-28
[ 3-6.] Battery Charging Alternator ASSEMDIY ... ...t e e e e et eaaaeeees 3-30
13-7.] Stator and Rear HOUSING SEPATALION .......coeuuuuuiieeiieeiitia ettt e et e e e e e eabba e e e e e e eeeneannns 3-30
[3-8] TESHNG BIUSN ASSEIMDIY ......oveieeieeeeeeeeee ettt ettt e e e e e e e e e e e e eseeseessassesseneeneaneaneas 3-31
13-9.] RICES t[a[o D[ o ST I o TSP 3-31
[3-10. TESHNG RECHAEE BHOGE .....evveveeeeeeeeeeee ettt e e e e e e e ess e e eseensessassenseneeneeneaneas 332
3-11. Testing STAtOr WINAINGS ...t e e e ettt e e e e e e e e bbb e e e e e e e eeenbaanns 3-33
3-12. RIS [o T 2 (o] (o] SRS 3-33
3-13. Battery Charging Alternator TESE CIFCUIL ........oeuuueiiiie ittt e e e e e e e eeees 3-34
3-14, StArter BENCH TEST SEIUD ...voveveieeeieeteeeeeteeteete et e eee et e et et e et e e et et et e et e te e e e e e et e e e s e e eseeneensereeneans [3-36
3-15. StaANEr ASSEMDIY ... et e ettt e e e e e et e aaaeae . 3-37
3-16. Disconnecting Lead Wire (TYPICAI) ........cveeeeeeeeeeeeeeeeee et ete e eeeeteeeee e eseeseeseese e eseesessseseeneeneeneans [3-38
3-17. Removing Through BoItS (TYPICAIL) ....eunieiieee e eaeeeees 3-38
3-18. Removing Starter End Frame and Yoke Assembly (TYPICAI).......c.ccvevvivevveeeeeeeeeeeeeeeee e [ 3-39
3-19. REMOVING BIUSNES ...t 3-40
3-20. REMOVING ATMAIUIE ......coveeeseeeeeee et eeee et eeete e e e ee et e e eteeae s aeeeasessesetasssaessseseessseeeeaenseeearens] [_3-40]
3-21. Removing HOUSING (TYPICAI) ...ttt e e e e e e ettt aeaaaeeee 3-41
3-22. Removing Overrunning ClutCh (TYPICAI) ......oooeiiiii e a e 3-41
3-23. ReMOVING STEEI Ball... ... e e ettt a bt e e e e e e e et bba e e e e e eee e 3-42
3-24. Removing Pinion, Retainer, and Rollers (TYPICal).......coouuuiii e 3-42
3-25. Removing Washer @nd SPHNG ......ooouuiee e e e et e e e e e e abb e eaaaaeeees 3-43
3-26. Checking CommMUEAOr RUN-OUL.........oiiiiiiiiiiiii e e et e e e e e e eabb e e e e e e eeeneaanns 3-43
3-27. Measuring COMMUEALOT OD ........cooiiiiiee e
3-28. Measuring Segment MICa DEPTN........uue i ettt aaeeee 3-44
3-29. | Inspecting and RePIACING BEANNGS...........cveiirieieieeieeieeeeeeeee ettt ettt s e s sens 3-45
MeasUNNG Brush LENQLN............ciiiiiiiiiie ittt ettt ettt ns s 3-45
3-31. Checking OVerrunniNg CIULCN ........... i e e e e e e et e e e e e e eeaeaanas 3-46
3-32. Starter Solen0id TESE CIFCUIL.........coiiiiiiiiiee e 3-46
3-33. GIOWIET TST .. 3-47
3-34. Testing for GrouNded WINAINGS ... .ot e e ettt e e e e e e eebbb e e e e e e eeeneeanns 3-47
3-35. Checking for Open CirCUit WINGINGS .....ccooeeiiiiiie ettt e e e e e eabb e e e e e e eeeeaanns 3-47
3-36. ChecKing BruSh HOIAT ... ..ttt e e e e e ettt e e e e e eeeeean s 3-48
3-37. CheCKING FIEIA COIIS.........oiveeeeeeeeeeeeeeee ettt et et e et e et e e e ae s eneaee e e eeeeneens [3-48
3-38. Checking for Open Field Coil........uu. et e et e e e e eeaeaanas 3-49



https://truckmanual shub.com/

ARMY TM 9-2815256-24
AIR FORCE TO 38G1-96-2
MARINE CORPS TM 2815-24/5

LIST OF ILLUSTRATIONS - Continued

FIGURE PAGE
3-39. INSTAIING BIUSNES ...ttt e et ettt e e e e et e et bbb e e e e e e e e eabbaaaeeeaas 3-49
[3-40. | INStalliNg COVEE ON YOKE....cuiieiii ettt e et e ettt e e e e e e e ettt e e e e e e e e e esbbaa e eeaas 3-50
(34T | INSEAIING YOKE ......veeeeiee ettt ettt et e et e et et eete et e e ae et e ese e teeneeeteeneeeteeneeeteenteareeeeans __3-50
R B (V111 11T L= TP 3-52
[3-43. ] Turbocharger INSPECHION POINES ..........ccveiviiiiiieieieiete ettt ettt ettt e e s, 3-53
EXNAUSE MANIFOIT ...ttt ettt ettt et ettt e et et e et e et e et e et e et e et e et et e et et e et et e et eeeeeees . _3-58
3-45. INEAKE MANITOIA ... . ettt n e b n e neee 3-60!
3-46. OIl FIlter and COOIET ......cooiiieieeeeeee e 3-62
3-47. ReMOVING Ol FIltEr NIPPIE ... e e e e ettt e e e e e e e ettt e e e aaaeeees 3-63
3-48. Installing Oil Flter NIPPIE ....oveee et e et et e e e e e ab b 3-64
3-49. DrivING Ol FIltEr NIDPIE ..ttt e e e e e e ettt e e e e e e e e ettt e e e e eaaeeans 3-64
3-50. Oil Pressure Regulating Valve and Oil Filler ASSEMDIY .......coooiiiiiiiiiiii e, 3-66
3-51. (D)1 o111 [0TSR [ 368
3-52. (O 71 == o T TP P PP TR TTRPPPPPP 3-69
3-53, Ol PUMP ASSEIMDIY ...t e et ettt e e e e e e e et bbb e e e e e e e eeebba e e e e e aeaeenbnanns [ 371
3-54. Measuring Oil PUMP AXiIal CIEAIANCE ........coiiiiiiiiii e e e e et aaaeeees 3-72
3-55, Measuring Oil PUMP Radial CIEAIANCE ............cccveeeeeeeeeeeeee et e e e e e eeeenens [ 372
3-56. Ol PTESSUIE TESE SEIUP ... vevieeeeeieeeeeee et eeees et seete et e ee st et et s et et e st e et e ee et e s st ete s sesteessesteesseeteeseneeeenees) [ 374
3-57. Oil Bypass ValVe INSTAlALION ............c.coeeueereeeeieeeeeeeieeeeeeiee e e eee e eee e e e eee e e e e e e e eeee e e eeeneens [ 3-74
3-58. Fuel Filter and FUel SUPPIY PUMID ....ooiiiii ittt e e e e e e e e e e 3-78
359, Fuel Lines and Injection PUMP INSEAlAtION................oovieieee et n e [383
3-60. FIYWHEEl LOCKING TOON ...ttt ettt e e e e e ettt e e e e e e e eesbba e e e aeeeeee i 3-85
3-61. Checking TIMING IMAIKS ... .ottt e e e e e e tbb e e e e e e e eeabba e e e eeaeeennnnnnn] 3-85
3-62. Fuel Infection Pump Gear Access (COVEr REMOVEM...........uiii ittt a e e 3-86
3-63. Separating Gear and Shafl... ... e 3-86
3-64. Fuel Injection PUMP ASSEMDIY ...ttt e e e e abb e e e aaeeees 3-89
3-65. Disassembly Of SRUL-OFf LEVE .........uuu e e e e e ettt eeaaaeeee 3-90
3-66. Disassembly of Throttle Shaft ASSEMDIY........ooue e 3-90
3-67. Sy ol=T=To D] doTe] ol €101V =] 1 o) SO 3-91
3-68. Disengaging Governor Linkage (TYPICAI) .....coouuiueiiiie e aaeeees 3-92
REMOVING MELEING VAIVE ......c.ocuiiuiiiiieiitiiee ettt ns e 3-92
3-70. REMOVING VENT WIIE SCIW ...ttt e e e et ettt e e e e e e e e eetbba s e e e e e e e eesbba e e aaaaaeeees 3-93
3-71. RemMOoVINg TranSfer PUMP SCIEW ........u. ettt e e e et e e e e e e e abba e e e e aaaaeees 3-93
3-72. Removing Transfer PUMP ENG CaP .....u ittt a e e e e e e e e abba e e e aaaeeee 3-94
13-73. Fuel Injection Pump Hydraulic Head ASSEMDIY..........coooii e 3-95
13-74. | Transfer Pump Regulator COMPONENTS...........coiiiiiiiiiiiiiiiii e 3-96
3-75. Removing Transfer PUMP BIadeS..........oo ettt aaeeeees 3-96
3-76. ReMOVING ENA CAP SEAI.....uu i e e e ettt e e e e e e e e abba e e e aaaeeaes -
3-77. RemMOVING Head LOCALING SCIEW........uuuiieieii ettt e e e e e e e e e e bbb e e e e e e e eeabba e e aaaaaeenes 3-97




https://truckmanual shub.com/

ARMY TM 92815-256-24
AIR FORCE TO 38G1-96-2
MARINE CORPS TM 2815-24/5

LIST OF ILLUSTRATIONS - Continued

FIGURE PAGE
3-78. Removing Advance SCreW HOIE PIUQG ..ot aaeeeees 3-98
3-79. Removing Spring Side AAVANCE PIUQ ... ..oooiiiiiiii ettt e e e e e et aaaeeees 3-98
3-80. DiSASSEMDIING GOVEINION ...ttt e e e e et ettt b e e e e e e e e eetbba e e e e e eaeeesbbaa e e aaaaaeeees 3-99
3-81. Removing Shaft Retaining NUL ............ et e e e e e et aaaeeeees 3-99
3-82. REMOVING GOVEINOT ATMN .ottt e ettt e e e e e ettt e bba e e e e e e e e ee bbb e e e aeaeeesbbaaaeaaaaaeeees 3-100

REMOVING ROOT RETAINETS ...ttt eeees et e te et eete et e et e e te e eeeste et eeeete et e sae s eeeeaaeneeeeaee s 3-100
3-84. Removing Cam RING (TYPICAI).....cieeiiieii ettt e e e et et eaaaaeeees 3-101
3-85. REMOVING DEIVEIY VAIVE ... ettt e e e e e e tbb e e e aaaeeees 3-101
3-86. Removing Leaf SPring (TYPICAI) ....couuuuuiiieei e e e e ettt eaaeeeees [ 3102
3-87. RemMOoVING ROIEIS (TYPICAL) ...t e e et e e e e e e e tbba e e e aaaeeees 3-102
3-88. Removing Pumping Plungers (TYPICAL)......coiiiiiiii et aaeeees 3-103
3-89. Delivery Valve ReplaCemMENT ... ... it e et e e e e e ettt aaaaaeeee . 3-108
3-90. Installing Rollers and ShOeS (TYPICAI) ......uui i 3-109
3-91. Measuring Roller-To-RoIler DIMENSION ........coouuiiiiieee ettt e e e e e e et e e aaaeeees 3-110
392 INStalling SEAIS AN BEAING ....unieiiieeiiit et e et et e e e e e et e bbb e e e e e e e eebbaa e eaas 3-112
3-93. INStalling ProteCtion TUDE ......... ettt e e e e e abb e 3-113
3-94, INSTAIlING GOVEINOE AT ...ttt oottt e e ettt e oo e e e e e et e bb e e e e e e e eeebbba e e e e e eaeeesbbaan e eaaas 3-113
3-95. INSTAIING WRIGNTS ... ettt e e et ettt e e e e e e e e abba e e e s 3-114
3-96. Installing Thrust Washer and SIEEVE ..............uuuuiiiiiiiiiiiiiiiiiii b 3-114
3-97. Inserting Hydraulic Head (TYPICAI).....coiiiuuriiiiie ittt e et e e e e e e e anneeees 3-115
3-98. S ez U o T (=T ] o Y 2= VAV NS [3-116
3-99. INStalling GOVEINOK LINKAGE ......u ettt e ettt e e e e e e abb e 3-116
3-100. | AlGNMENT OF SPACET ... .ttt e et e ettt e e e e e e e e et bbb s e e e e e e e eesbba e e aaaaaeenes 3-117
3-101. | AlIgnment Of SNULOTT AN ... ettt e e e e e e ettt e e e e aeeeed 3-118
3-102. | Installing Throttle Shaft ASSembly (TYPICAI) .......uuuii i e 3-118
3-103. | Checking Clearance at Linkage HOOK ...........oouuiiiiiiiiii e 3-120
3-104. | INStalling SHULOTT Cam...cceuiiii ettt e e e e e e ee bt s e e e e e e eetbba s e e e aeaeeeed 3-121
3-105. | INSTAIING ENA CAP ... ittt e e ettt tbb e s e e e e e e et bbb e e e e e e e e eesbba e e e aaaaeene 3-122
3-106. | Installing RetainiNg PIALE ...... oottt e et ettt e e e e e e ettt e e e e aeeaes 3-122
3-107. | Installing LOCKING HEAM BOILS........coouiiiiii ettt e e e e e e et e e e e aeeees 3-123
INSEAING PIlOt TUDE SE&I.........cuiivieeiee ettt ettt ettt et s et et et e ete e seeseann e 3-123
3-109. | Fuel Injection PUMP INSTAIALION............iiiiei e e et e e e e et eaeaeeees 3-129
3-110. | ChecKing TIMING MAIKS ........uiii ittt e et e ettt e e e e e e e e ea bbb s e e e e e e e eesbba e e e aaeaeenes 3-129
3-111. | Checking Injection PUMP Gear TiMING ......ccooeuuiuuiiiiaiiieiiii ettt e e e e et e e e e eetbba e e e eaaeeees 3-130
3-112. | FUEIINJECHON NOZZIE .. ..ottt e e e e e e ettt s e e e e e e e eesbba e e e eaaaeenes 3-133
3-113. | Fuel INJECtiON NOZZIE SEAIS .......cooiiiiiiiei e e ettt e e e e e e st e e e e aaeeaes 3-136
3-11A. | VAIVE COVEE ..o 3-139
3-115. 1 AdJUSHNG VAIVE CIBAIANCE .......cvveveeeeeeeeeeeeeeeeeeee et ee e et ese e e e ae e e esa e e e e aeseseessansessenseseensaneeneeneanes [ 3-140
3-116. | Checking ValVe CIEAIANCE ........cciiiiiiiiiii ettt e ettt e e e e e e e e bbb e e e e e e e ee ittt e e aeaeaeenes 3-141




https://truckmanual shub.com/

ARMY TM 9-2815-256-24
AIR FORCE TO 38G1-96-2
MARINE CORPS TM 2815-24/5

LIST OF ILLUSTRATIONS - Continued

FIGURE PAGE
3-117. | INStalling TIMING PN ...ttt e et e ettt e e e e e e e e e etbb s e e e e aeeeesbba e e aaaaaaene 3-141
3-118. | ROCKEI AM ASSEIMDIY ...ttt ettt ettt e e e e e e e et bbb e e e e e e e eeabba e e e aaaaeenes 3-143
3-119. | Cylinder Head ASSEMDIY ...ttt e e e e e et ettt s e e e e e e e e ettt e e e aaaaeenes 3-147
3-120. | VaAIVE FACE ANQIE ... .ottt e e e e e ettt e e e e e e e e et bbb e e e e e e ee bbb e e aeaeeede 3-150
3-121. | Measuring Cylinder Head ThiCKNESS. ... ..ot a e e eee 3-151

Valve Seat Bore SPECIfICALIONS ...........c..eivevieieeeieeeeeeeeeee e stsessee et s st ee st e etessteseaesste s steseeesseeeeennanas 3-155
3-123. | Measuring Cylinder Liner HEIGNT.......... e e e e e aeeees 3-156
3-124. | Cylinder Head Capscrew Tightening SEQUENCE ........ccoiiiiiiiiiii e ee e e e e eeees 3-157
3-125. | Flywheel and HOUSING ASSEMDIY .......uuuiiiiiiiii ettt e e e e e e ettt e e e eaeeee 3-161
3-126. | CrankShaft PUIIBY ... ettt e e e e e e ettt e e e e e e e eesbba e e e aaeaeenes 3-164
3-127. | TIMING GEAI COVEN ... ittt e ettt e ettt e e e e et e et ebba e et e e e e e eetbba e e e e aaeeesbbba s e e eeaeeeesbbnnn e aaaaaaenes 3-166
N 2 S T B 0= 11 413 o = | S PSSP 3-169
3-129. | Measuring Camshaft EN PIAY .............iiiiiii et e eeees [3-170
3-130. | Measuring Thrust Plate ClEAraNCe............ooiiiiiiiiiii ettt e e e e e et e e eeeeeed 3-171
3-131. 1 Measuring CamShaft JOUMNAUS ............c.cveeeeeeeeeeeeeeeee e e e ee e e e e e e ese e e essereenseseeseaseeneeseaneenend 3-171
3-132. | Measuring Camshaft LObe HEIGNT...........ooo i 3-172
3-133._1 Aligning Timing Mark and CamShaft GEAT ............c.ccveiveeeieeeeeeeeeeeeeeee e e e e ee e aeeeeeeeend 3-173
IIEE GIBAS ..ot e ee et e ee et e e et e e et e e et e et et e et et e et et e e e e et e e e 3-175
3-135. | SPrNG PiN PrOWUSION. ......cuviueeeeeeeeeeeeeee et ee et e e se e et e e e e ese e e eseasseseessensessesseseenseneeneeneanes -
3-136. | FrontPlate ...... L L. L AL e E XN A L AL At b AL AR Lo A 3-177
3-137. | Crankshaft and Main BEANNGS..........c.ccveveiueeeeieeeeeeeeeeeeeeeeeeeeesete e eeeeaeesteetaeeete s etesasesatesaeeeseeeane s -
3-138. | Critical Areas of Crankshaft LOad SIIESS .......cccooiiiiiiioieee e 3-184
3-139. | Measuring Main Thrust Journal and Thrust Bearing Width.............ii e 3-185
3-140. | FaSteNiNg CYNNUEI LINEIS ...ttt e et e ettt e e e e e e e e et bbb s e e e e e e e eesbba e e e aaaaaenes 3-190
3-141. | Removing Carbon From CYlNAEr LINET .......cooiiiiuiiiieeeie et e et aeaeeees 3-191
13-142. | Marking CYlINEI LINEIS ...ttt e e e e e et et e e e e e e e ettt e e e e e e e eeebbaa e eaaas 3-192
[3-143.] Pistons, Connecting Rods, and CYlINAET LINETS..........c.cvivevieieeeieeeeeeeeeseeeessieeesessees e eeseseeenanea) 3-193
[3-144. ] Use Of CYINAET LINET PUIIET ........eeueeieeeeeee ettt e et ete e ete e ere e enas 3-194
[3-145. ] Cylinder Liner O-RiNGS @Nd PACKING ..........cveviviieeeiieeieeeeeeseeeeeeseee e eees sttt e st eeeeests e eeeseeee e 3-194
[3-146. | ENQINE BIOCK .....cuviivieieeeetetet ettt ettt ettt ettt et e et e et e et et e st et et e st ense s e s ensens 3-196
PiISTON INSPECHION ......vviiveete ettt ettt ettt ettt ettt ettt ettt teeseeae e st eseeseeseessessensessessensensensensenseneens 3-197
3-148. | Checking Piston RiNG GroOVe CIEAIANCE .........uuuuuii ittt e et e e e e e eebb e e aaaeeaes 3-197
3-149. | Checking Piston Pin CIEAIANCE ......c.uuuuiiieiiieeiiiiie ettt e e e e e e e et e e e e e e e eesbba e e e aeaeenes | 3-198
3-150. | Inspecting Cylinder LINEI PItlING .........uuiiiiiiiieiiiiie ettt e e ettt e e e e e eeaaba s e e e e eaeeee 3-199
3-151. | Inspecting Cylinder LiNer fOr CraCks .........oooiiiiiiiiiii et aeeeeeed 3-199
3152, | MEASUING PiISION SKIM........eueeeeieieeeeeeeteeeeeeeeeeeeeeeesseseeeseese e s e e aeessessessessasseseessesseseesseseeneanseneeneanes [3-200
3-153. | Measuring PiSton t0 LINEI ClEAIANCE ........cciiiiiiiiiii et e e e e e e e e et eeaaaeeees 3-201
-154. | Checking Piston PiN BUSHING..........c.cuitiuiiiiiiiiiiiticicisiee i [ 3203
3-155. | Inspecting piSton COOlNG NOZZIES .........oiiiiiiiieiiii et e e e e e et eaeaeeees 3-204

Vi



FIGURE

B

v
-

https://truckmanual shub.com/

ARMY TM 9-2815-256-24
AIR FORCE TO 38G1-962
MARINE CORPS TM 2815-24/5

LIST OF ILLUSTRATIONS - Continued

PAGE
INSPECtiNng CYIINAET BIOCK ......uveieee ettt e e e e e [3-205
Measuring Main Bearing BOre DIaMELET ........c.uuuuiiiiiiii e e b aaeeeees [3-206
Measuring Cam Follower BOre DIMELET .........uuuuuiiiiiiii it e e et eaaeeees [3-206
Measuring Camshaft BOre DIGIMETET .........cciiiiiiiiiie ettt e e e e e eabb e e e aeeeede 3-207
Measuring Cylinder BIOCK TOP DECK FIAatNESS ........ i [3-207
Location of CyliNAEr LINEI SNIM..........cciiiiiiiiie ettt ettt e e e ete e eteeenteeaeeeaeeas
Deglazed 45 Degree Cross HatCh Pattern ............oi oot a e [ 3-209
Assembled Piston, Pin, and ConNECtiNg RO ............ooiiiiiiiiiiiii e [3-210
Compression Ring Identification MarksS............oooooiiiiiiii e 3-211
Location of Cylinder Liner PaCKINGS . ..... oo e et e e e eeees [3212
Location of Cylinder Liner SqQuare PacCKING ...........oooo oot eeaii e eeeeeeed 3-213
Staggered PiStON RING GAPS ....ccuuuuuuiiaiiiiiiiiiii ettt e ettt e e e e e e eatba e e e e aeeeabba e e aeaeaeeneaanns [ 3214
Installing ConNecting RO BEAING ......cuuuuuuiiieiiieiiiie et e et e e e e e ebb e 3-215
Installing Connecting RO Cap BEAING ... .oiiiiiiiiiiiiiii et e e 3-215
Installing ConNECctiNg ROG Cap .....ccoiiiiiiiiii et et e e et e e e e e eabba e as 3-215
Tightening ConNECtiNg RO CaPS ... .coiiiiiiiiiiii ettt ettt e e e e e e eebbb e e e e e e eeeneaanns 3-216
MeasuriNg PiIStON PrOTIUSION .......ciiiiiiiiiii ettt e e e e e ettt e e e e e e ee bbb e e e e e aeeesbba e aeaaaeeees 3-217
Fuel Injection PUMP HOIAING FIXTUIE.......cooiiiiiiiiii et e e e e e ettt aeaaeeees D-1
Fuel Injection Pump Timing Mark TEMPIALE .........iiiiiiiiiiiiii e eeed D-2
Cylinder Liner HOIAING FIXIUIE ..........uueiiiiaasiiitiietee et ii bbbt e e e ettt b e e e s e et bbbbe e e e e e e e s s annrbneeaeeeeseaned D-3

LIST OF TABLES

PAGE
Table Of SPECIfICALIONS ... ..o et e e e ettt e e e e e e eebb e as 1-4
Preventive Maintenance Checks and Services (PMCS)........oii i 3-1
B o181 0] (ST aToTo] i1 oo TR PPPTTTRTN 3-3
Turbocharger INSPECHION CAI ........coiiiiiii e e e e e et e e e e e eaneeanas 3-54
Fuel Injection PUMP SPECIFICALIONS ... ...ttt e e e aeeeees | 3-126
PUMP CRECKS ......viitite ettt ettt ettt ettt ettt ettt ettt ettt et st e s e seeaeeseessessensensessensensensens et ensensans [ 3128

vi/(viii blank)



https://truckmanual shub.com/

ARMY TM 9-2815-256-24
AIR FORCE TO 38G1-96-2
MARINE CORPS TM 2815-24/5
CHAPTER 1

INTRODUCTION

Section I. GENERAL INFORMATION
1-1. SCOPE.

1-1.1. Type of Manual. This manual contains unit, direct support, and general support maintenance instructions for the
Model 6059T Diesel Engine, hereafter referred to as engine. Also included are descriptions of major
systems/components and their functions in relation to other systems/components.

1-1.2. Purpose of Equipment. The engine provides a driving force for generators or other equipment requiring this size
(HP rating) and compatibility.

1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS.

1-2.1. Reports of Maintenance and Unsatisfactory Equipment. Department of the Army forms and procedures used for
equipment maintenance will be those prescribed by DA Pam 738-750, Army Maintenance Management System
(TAMMS). Air Force personnel will use AFR 66-1, Air Force Maintenance Management Policy, for maintenance
reporting and TO-0-35D54 for unsatisfactory equipment reporting.

1-2.2. Reporting of Item and Packaging Discrepancies. Fill out and forward SF 364 (Report of Discrepancy (ROD)) as
prescribed in AR 735-11-2/DLAR 414-55/SECNAVINST 4355.18/AFR 400-54/MCO 4430.3J.

1-2.3. Transportation Discrepancy Report (TDR) (SE 361). Fill out and forward Transportation Discrepancy Report
(TDR) (SF 361) as prescribed in AR 55-38/NAVSUPINST 4610.33C/AFR 75-18/MCO P4610.19D/DLAR 4500.15.

1-3. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

1-3.1. Army. If your Military Standard Engine needs improvement, let us know. Send us an EIR. You, the user, are the
only one who can tell us what you don't like about your equipment. Let us know why you don't like the design or
performance. Put it on an SF 368 (Product Quality Deficiency Report). Mail it to us at: Commander, U. S. Army
Aviation and Troop Command, ATTN: AMSAT-I-MDO, 4300 Goodfellow Boulevard, St. Louis, Missouri 63120-1798.
We will send you a reply.

1-3.2. _Air Force. Air Force personnel are encouraged to submit EIR's in accordance with AFR 900-4.
1-4. DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE.

Refer to 750-244-3 for procedures to destroy equipment to prevent enemy use.
1-5. PREPARATION FOR STORAGE OR SHIPMENT.

Refer to TB 740-97-2 for procedures to place the equipment into storage.
1-6. WARRANTY.

The engine is warranted for a specific period of time. Refer to Warranty Technical Bulletin for the end item. The
warranty starts on the date found in block 23, DA Form 2408-9, in the equipment log book. Report all defects in material
or workmanship to your supervisor, who will take appropriate action.

Section II. EQUIPMENT DESCRIPTION AND DATA
1-7. GENERAL.

The diesel engine |(FIGURE 1-1)|is four cylinder, four cycle, fuel injected, turbocharged, and liquid cooled. The firing
order is 1-5-3-6-2-4. The number one cylinder is toward the fan end of the engine. The serial number is found on right
side of the cylinder block In the vicinity of the starter. Rotation of engine is counterclockwise as viewed from flywheel.

1-1
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NOTE
All locations referenced herein are given facing the flywheel end (rear) of the engine.

1-8. DETAILED DESCRIPTION.

1-8.1. Turbocharger. A turbocharger, operated by exhaust gases, compresses intake air and routes it to the combustion
chamber.

1-8.2. Camshaft. The camshaft is driven by an intermediate gear in the timing gear train which meshes with the
crankshaft gear. Camshaft rotates in honed machined bores in cylinder block; no bushings are used. The camshaft
lobes determine the time and rate of opening of each valve and actuates the fuel supply pump.

1-8.3. Intake and Exhaust Valves. Intake and exhaust valves are operated by cam followers, push rods, and rocker arm
assembly. Valve seat inserts in cylinder head are used for intake and exhaust valves.

1-8.4. Crankshaft. The crankshaft is a one-piece, heat treated, steel forging which operates in replaceable two-piece
front and center main bearings and five-piece rear main bearing. The rear thrust bearing has a five-piece set to support
crankshaft thrust and to limit end play.

1-8.5. Cylinder Liners and Pistons. Cylinder liners are "wet" (surrounded by coolant) and are individually replaceable.
O-rings are used to seal the connection between cylinder block and liners. Pistons are made of cast high-grade
aluminum alloy with internal ribbing. The skirt is cam ground to allow for expansion when heated during operation. The
piston crown has a cut-out swivel cup with a truncated cone in the center. Two compression rings and one oil control ring
are used. The top compression ring is a keystone type ring. All piston rings are located above the piston pin. The
hardened piston pins are fully-floating and held in position by means of retainer rings. Spray jets (piston cooling orifices)
in cylinder block direct pressurized oil to lubricate piston pins and cool pistons. Connecting rods are of forged steel and
have replaceable bushing and bearing inserts.

1-8.6. Cooling System. The cooling system consists of a radiator, water pump, cooling fan, two thermostats, and
connecting hoses. The fan is mounted on shaft of water pump and both are belt driven from the crankshaft pulley. The
thermostats control engine temperature and are installed in top of engine. The function of the cooling system is to
maintain a specific operating temperature of 175 to 185°F (79 to 85°C) for the engine.

1-8.7. Lubrication System. The lubrication system consists of oil pan (sump), a gear type pump, full flow spin-on oil filter
with built-in bypass valve, oil cooler with built-in bypass valve, pressure regulating valve, bypass valve, and the internal
passages.

1-8.8. Fuel System. The function of the fuel system is to inject a metered quantity of clean atomized fuel into the engine
cylinders at a precise time near the end of the compression stroke of each piston. The fuel system consists of the fuel
tank, fuel filter/water separator, fuel supply pump, fuel injection pump, and the fuel injectors. The fuel tank is not
mounted on the engine. The fuel supply pump is mounted to the block and is driven by the camshaft. The fuel injection
pump is mounted on the front plate and is driven by an intermediate gear in the timing gear train meshing with crankshaft
gear.

1-8.9. Electrical System. The electrical system is 24 VDC operation and consists of a battery charging alternator,
starter, externally mounted batteries, and other items as required. The battery charging alternator is mounted on front of
engine and is belt driven. When engine is operating, the battery charging alternator supplies 24 VDC to recharge the
batteries and maintain them at a full state of charge. The starter is mounted on the flywheel housing and when
energized, engages the ring gear of the flywheel to rotate the engine.

1-2
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1-9. EQUIPMENT DATA.

1-9.1. Leading Particulars. For a list of Leading Particulars, refer to|TABLE 1-1

TABLE 1-1. Table of Specifications

ORI e John Deere 6059T
Ty P e Six cylinder, four cycle, turbocharged diesel
[T 0] ¢ TSP 4.19in. (106.5 mm)
SHIOKE . et e et aaaaeae 4.33in. (110.0 mm)
DISPIACEMENT ...ttt 359 cuin. (5.9 liters)
COMPIESSION RALIO .....ceeiieiii e e e e ettt e e e e e e ee bbb e e e e e e eeebenanas 17.8:1
[ 1[0 I @ o [T PP 1-5 3-6-2-4
LAY Lo |1 o PSSP 20.4in. (519 mm)
HEIGNT e et 40.7 in. (1034 mm)
[T 0o 11 TP SRRPPPIRIN 44.0in. (1118 mm)
LAY A= (o | o | RSO R T TUSPPPTIIN 1040 Ibs (472 kg)
INjection PUMP/GOVEINOL.........uiii ettt Stanadyne Model DB2
Injection Starting Pressure

NBW ..ttt 3650-3750 psi (25,167 - 25,856 kPa)

01T o TSRS 3000 psi (20,685 kPa) Min.

Cylinder Compression PreSSUMe.......ccuuuueiiiiaiiieiiiie e 350 psi (2400 kPa)
Lubrication System CapacCity ........ccouuuuiiiiiiiiiiiiii e 18 gts (17 liters)
Coolant System Capacity (eNginNe ONIY) .......uuuuiiiiiiiiiiii e 11 gts (10.4 liters)
ARBINALOL ...t Prestolite 24 volt DC - 42 amp
Starter............ L L AL L L 2 LA L2 i L Nippondenso 24 volt DC - 4.5 kw

Section Ill. PREPARATION FOR USE

1-10. INSPECTING AND SERVICING ENGINE.

This section provides information and guidance for inspecting, servicing, and installing the engine. For additional
information, refer to end item maintenance manual.

1-10.1. Inspection.
a. Check that all packing materials have been removed.
b. Check engine identification plate for positive identification.
c. Inspect engine exterior for shipping damage.
d. Check fan drive belt for proper tension. Refer to end item maintenance manual.
e. Inspect engine for loose or missing mounting hardware, or damaged or missing parts.

1-10.2. Service. Except for servicing the lubrication system all other servicing must be accomplished after engine is
mounted in the end item. Refer to the end item maintenance manual.

1-4
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CHAPTER 2
OPERATION

Section I. PRINCIPLES OF OPERATION

2-1. INTRODUCTION.

This section contains functional descriptions of the engine systems and how they are connected to the end item.
2-2. COOLING SYSTEM.

The cooling system consists of a radiator, hoses, two thermostat, belt driven fan, water pump, and cooling jackets within
the engine. The water pump forces coolant through passages (coolant jackets) in the engine block and oil cooler where
coolant absorbs heat from the engine. When the coolant temperature is below operating temperature, the thermostat is
closed and coolant is bypassed to the water pump inlet. As coolant temperature increases to 180°F (82°C), the
thermostat fully opens, shutting off all bypass flow and providing full flow through the radiator. Air forced through the fins
of the radiator by the fan cools the coolant pumped through the radiator. Items are added to the engine to monitor
coolant temperature and to warn if temperature exceeds a predetermined value.

2-3. LUBRICATION SYSTEM.

The pressure lubrication system consists of a positive displacement gear-driven pump, filter strainer in the suction pipe,
full flow oll filter, oil cooler, oil pressure regulating valve, and oil by-pass valve. Additionally, the oil cooler and oil filter
have their own bypass valve. The pump draws lubrication oil from the crankcase through a strainer and a suction line.
The oil is then pumped through an olil line to the oil cooler, oil filter, and through the main oil gallery of the cylinder block.
From the oil gallery, oil is forwarded under pressure to the main bearings and spray jets to cool the pistons. Drilled cross-
passages in the crankshaft distribute oil from the main bearings to connecting rod bearings. Lube oil holes in Nos. 1, 3,
and 5 main bearing oil grooves are provided to direct oil to the camshaft bearings. A drilled passage from the rear
camshaft bearing through the cylinder block and cylinder head supplies lubricating oil to the rocker arm shaft. An oil
passage direct from the main oil gallery provides lubricating oil to the shaft of the turbocharger. Items are added to
monitor oil pressure and to warn/stop engine if pressure drops to a dangerously low value.

2-4. FUEL SYSTEM.

The fuel system consists of an external fuel tank, fuel supply pump, fuel filter/water separator, fuel injection pump, fuel
injectors, and piping. The fuel supply pump draws fuel from the tank and pressurizes it. This pressure permits the fuel to
flow through the fuel filter/water separator and charge the transfer pump of the fuel injection pump. With the fuel
injection pump charged with fuel by the fuel supply pump, the fuel injection pump plungers pressurize the fuel to
approximately 7255 psi (50,000 kPa). Delivery (pressure) lines are used to route this high pressure fuel to the fuel
injection nozzles. Fuel enters the injection nozzle at a pressure which easily overcomes the pressure required to open
the nozzle valve. When the nozzle valve opens, fuel is forced out through the orifices in the nozzle tip and atomizes as
it enters the combustion chamber. The fuel that is not used by the injectors and injection pump is returned to the fuel
tank via an excess fuel return line.

2-5. ELECTRICAL SYSTEM.

The electrical system consists of external mounted batteries, starter, battery charging alternator, and related relays and
switches for control of the system. Battery power supplied to the starter during the start cycle energizes the starter which
engages the ring gear of the flywheel causing the engine to turn over. When engine start is complete the starter is
deenergized and disengages from the flywheel. The battery charging alternator is belt driven. Itis a 42 ampere, 24 VDC
alternator that when operating supplies voltage to recharge the batteries and maintain them at a full state of charge.

Section Il. OPERATING INSTRUCTIONS
NOTE
Refer to end item operator's manual.
2-1/(2-2 blank)
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CHAPTER 3
MAINTENANCE
Section I. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

3-1. PMCS PROCEDURES.

3-1.1. General.

To ensure that engine is ready for operation at all times, it must be inspected so defects can be discovered and corrected
before they result in serious damage or failure. Perform operator's PMCS prior to or in conjunction with performance of
engine PMCS. For engine PMCS, refer tol TABLE 3-1

Table 3-1. Preventive Maintenance Checks and Services (PMCS)

Item Interval Procedures Check Equipment is
No. Item for and have Not/Ready
M Q S A B H to be repaired or adjusted Available
Inspected as necessary If:
1 : 300 | Oil Filter Refer to[paragraphl
NOTE

Qil filter change interval
is a hard time replace-
ment to be used when
AOAP lab is not

available.
2 3000 | Engine Valve Adjust engine valve
Tappets tappets. Refer to
[ paragraph 3-32.1|
3 3000 | Engine Fuel Remove, clean, and
Injectors test injectors. Refer
to|paragraph 3-5!
4 1500 | Engine Check engine com- Engine compression
Compression pression. Refer to is low.
5 1500 | Engine OiIl Check engine oil Engine oil pressure
Pressure pressure. Refer to not as specified.

[ paragraph 3-21.4|

Change 3 3-1
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Section [I. TROUBLESHOOTING

3-2. TROUBLESHOOTING PROCEDURES.

3-2.1. Purpose of Troubleshooting Table.

This section contains troubleshooting information for locating and correcting operating troubles which may develop in the
engine. Each malfunction for an individual component, unit, or system is followed by a list of tests or inspections which
will help you to determine probable causes and corrective action to take. You should perform tests/inspections and
corrective actions in order listed.

This table cannot list all malfunctions that can occur, nor all tests or inspections and corrective actions. If a malfunction
is not listed or cannot be corrected by listed corrective actions, notify your supervisor.

NOTE
Before you use this table, be sure you have performed your PMCS. Prior to performing
troubleshooting procedures within this manual, perform your operator's troubleshooting and the end
item maintenance manual troubleshooting

SYMPTOM INDEX

Troubleshooting
Malfunction Procedures Page

Engine Will Not Crank
Starter Operates But Engine Does Not Turn Over 3-5

Engine Hard To Start Or Will Not Start 3-5
Engine Hard To Start Or Will Not Start In Cold Weather. 3-7
Engine Misfires Or Runs Irregularly Or Stalls Frequently 3-7
Engine Does Not Develop Full Power 3-9
Engine Overheating 3-9
Excessive Oil Consumption
Low Oil Pressure
Excessive Fuel Consumption
Black or Gray Smoke 3-14

Blue Exhaust Smoke

Engine Knocks

Engine Makes Abnormal Noise

Engine Makes a Gas Leaking Noise

Detonation or Pre-Ignition

Battery Charge Ammeter Shows No Charge When Batteries Are Low
Battery Charge Ammeter Shows Excessive Charging After Prolonged Period

N[22 [
ollolNllo|jo

G
Ro||
o
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Table 3-2. Troubleshooting

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

1. ENGINE WILL NOT CRANK.

Step 1. Check for defective end item starting system.
Troubleshoot per end item maintenance manual. If not defective, do step 2.
Step 2. Check for defective starter solenoid.

a. Listen for audible clink during attempted start. If click is heard, do step 3.

b. Replace defective starter solenoid. Refer to|paragraph 3-12.

Step 3. Check for defective starter motor.

Replace defective starter, refer to paragraph 3-12.2|

2. STARTER OPFRATES BUT ENGINE DOES NOT TURN OVER.

Step 1. Check for worn or broken starter pinion gear and/or flywheel ring gear.

a. Remove starter and inspect pinion gear and flywheel ring gear for damage. If not defective, do step
2.

b. Replace defective clutch assembly and/or flywheel ring gear. Refer to[paragraphs 3-12|[and 3-35]

Step 2. Crank shaft rotation restricted.
a. Attempt to manually rotate engine.
b. Repair and/or replace engine as necessary.

3-3
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Table 3-2. Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

3. ENGINE HARD TO START OR WILL NOT START.

Step 1. Check for fuel being supplied to fuel injection pump.

a. Test supply pump capacity. Refer to|paragraph 3-25.2. If supply pump not defective, do step 2.

b. Repair or replace fuel supply pump. Refer to|paragraph 3-25.

Step 2. Check for clogged fuel filter/water separator.

Replace filter cartridge. Refer to[paragraph 3-24.1] if not clogged, do step 3.

Step 3. Check for air in fuel system lines.

Bleed fuel system. Refer to[paragraph 3-23| If fuel system is free of air, do step 4.

Step 4. Check for fuel injector starting pressure too low or spray condition improper.

a. Remove, clean, and test fuel injector. Refer to[paragraphs 3-29.1.J 3-29.2.J and 3-29.3] if not

defective, do step 5.

b. If defective replace fuel injector. Refer to| paragraph 3-29)

Step 5. Check for improper fuel injection pump timing.

a. Check fuel injection pump timing. Refer to|paragraph 3-28 If fuel injection pump timing is correct,
do step 6.

b. Adjust fuel injection pump timing. Refer to| paragraph 3-28|

Step 6. Check for defective fuel injection pump

a. Test fuel injection pump. Refer to[paragraph 3-27.7

b. Repair or replace defective fuel injection pump. Refer to[paragraph 3-27

3-4
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Table 3-2. Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

4. ENGINE HARD TO START OR WILL NOT START IN COLD WEATHER.

Step 1. Check for faulty cold start system.
a. Referto end item maintenance manual. If not defective, do step 2.
b. Repair cold start system. Refer to end item maintenance manual.
Step 2. Refer to Malfunction 3, and perform steps 1 thru 6.

5. ENGINE MISFIRES OR RUNS IRRFGULARLY OR STALLS FREQUENTLY.

Step 1. Check for fuel being supplied to fuel injection pump.

a. Test fuel supply pump capacity. Refer tolparagraph 3-25.2 If supply pump not defective, do step 2.

b. Repair or replace fuel supply pump. Refer to|paragraph 3-25.

Step 2. Check for air in fuel system lines.

Bleed fuel system. Refer to[paragraph 3-23] If no air, do step 3.
Step 3. Check for low coolant temperature.
a. If coolant temperature not low, do step 4.
b. Replace defective thermostat. Refer to[paragraph 3-9. |

Step 4. Check for fuel injector nozzle dirty, defective, or leaking.

a. Remove, clean, and test fuel injector. Refer to[paragraphs 3-29.1] 3-29.2.] and 3-29.3] If not
defective, do step 5.

b. Replace fuel injector nozzle. Refer to|paragraph 3-29.

Step 5. Check for improper fuel injection pump timing.

Adjust fuel injection pump timing. Refer to[paragraph 3-28/] If adjusted properly, do step 6.

3-5
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Table 3-2. Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 6. Check for defective fuel injection pump.

a. Test fuel injection pump. Refer to|paragraph 3-27.7.| If not defective, do step 7.

b. Replace fuel injection pump. Refer to|paragraph 3-27.

Step 7. Check for valves properly adjusted.

Adjust valves. Refer tolparagraph 3-32.1l If properly adjusted, do step 8.

Step 8. Check for low engine compression.

a. Perform engine compression check. Refer to[paragraph 3-5.]

b. If engine defective, repair or replace engine.

6. ENGINE DOES NOT DEVELOP FULL POWER.

Step 1. Check for blocked air intake system.
Remove blockage as found. If no blockage is found, do step 2.

Step 2. Check for clogged fuel filter/water separator.

Replace fuel filter cartridge. Refer to[paragraph 3-24.1l If not clogged, do step 3.

Step 3. Engine overheated.
If engine overheated, refer to Malfunction 7. if not a problem, refer to Malfunction 5.

7. ENGINE OVERHEATING.

Step 1. Inspect coolant level.
a. Check engine for coolant leaks, If engine has no leaks, do step 2.

b. Repair coolant leaks.

3-6
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Table 3-2. Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 2. Check for defective thermostat.
a. If thermostat is suspected of being defective, replace thermostat. Refer to
b. If engine continues to overheat, do step 3.

Step 3. Check for defective water pump.

a. Remove and check water pump for damage, refer to [paragraphs 3-10.1Jand 3-10.2] If not defective,
do step 4.

b. Replace defective water pump. Refer to|paragraph 3-10.]

Step 4. Check improper fuel injection pump timing.

Adjust fuel injection pump timing. Refer to|paragraph 3-28|

8. EXCESSIVE OIL CONSUMPTION.

Step 1. Check for oil leakage.
a. Inspect engine for oil leaks. If no leaks, do step 2.
b. Repair or replace defective components.
Step 2. Check for blocked air intake system.
Remove blockage as found. If not blockage, do step 3.

Step 3. Check for defective intake or exhaust valve seals or valve guides.

a. Repair or replace defective components. Refer to[paragraph 3-33.

b. Disassemble and inspect valve seals and guides. Refer to[paragraphs 3-33.3.[and 3-33.4] If not
defective, replace engine.

3-7




https://truckmanual shub.com/

ARMY TM 9-2815-256-24
AIR FORCE TO 38G1-96-2
MARINE CORPS TM 2815-24/5P

Table 3-2. Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

9. LOW OIL PRESSURE.

Step 1. Check for improper grade of oil.

a. Referto end item Lubrication Order. If proper grade of oil, do step 2.

b. If improper grade of oil, refer to[paragraph 3-16] and change oil and filter.
Step 2. Check for engine running hot.

a. Refer to Malfunction 7.

b. If engine not overheating, do step 3.

Step 3. Check for defective regulating valve.

a. Inspect oil pressure regulating valve. Refer to[paragraph 3-17.2] If setting is normal, do step 4.

b. Replace defective regulating valve. Refer to paragraph 3-17.

Step 4. Check for clogged oil pump strainer.

Remove and clean strainer. Refer to[paragraph 3-21.2] If not clogged, do step 5.

Step 5. Check for defective oil pump.

a. Remove and inspect oil pump for defective parts. Refer to[paragraph 3-21.1] and 3-21.2. If not
defective, do step 6.

b. Replace oil pump. Refer to|paragraph 3-21.

Step 6. Check for worn rocker arm bushings.

a. Replace rocker arm bushings. Refer to[paragraph 3-33.

b. Remove and inspect rocker arm bushings. Refer to[paragraphs 3-33.1. |and 3-33.3.]If not worn,
replace engine.
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Table 3-2. Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

10. EXCESSIVE FUEL CONSUMPTION.

Step 1. Check for leak in fuel system.
a. Check fuel system for leaks. If no leaks, do step 2.
b. Repair fuel system.

Step 2. Check for blocked air intake system.

Remove blockage as found. If no blockage is found, do step 3.

Step 3. Check for defective fuel injector.

a. Remove, clean, and test fuel injectors. Refer to
defective, do step 4.

If not

b. Replace fuel injectors. Refer to[paragraph 3-29.]

Step 4. Check for improper fuel injection pump timing.

Adjust fuel injection pump timing. Refer to|paragraph 3-28| If timing is correct, do step 5.
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Table 3-2. Troubleshooting

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

11.

Step 5. Defective fuel injection pump.

a. Test fuel injection pump. Refer to|paragraph 3-27.7.| If not defective, do step 6.

b. Replace fuel injection pump. Refer to|paragraph 3-27.

Step 6. Check for defective turbocharger.

a. Inspect turbocharger for damage. Refer to[paragraph 3-13.2] If not defective, do step 7.

b. Replace defective turbocharger. Refer to|paragraph 3-13.

Step 7. Check for valves improperly adjusted.

a. Adjust valves. Refer tolparagraph 3-32.1.

b. Do step 8.

Step 8. Check for low engine compression.

a. Perform engine compression check. Refer tolparagraph 3-5.]
b. If defective, repair or replace engine.

BLACK OR GRAY SMOKE.

Step 1. Check for blocked air intake system.
Remove blockage as found. If no blockage is found, do step 2.

Step 2. Check for defective fuel injectors.

a. Test fuel injectors. Refer to[paragraph 3-29.3] If not defective, do step 3.

b. Replace fuel injectors. Refer to[paragraph 3-29.]

Step 3. Check for improper fuel injection timing.

Adjust fuel injection timing. Refer to[paragraph 3-28.| Go to step 4.
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Table 3-2. Troubleshooting - Continued

MALFUNCTION

TEST OR INSPECTION
CORRECTIVE ACTION

12.

13.

14. ENGINE MAKES ABNORMAL NOISE.

Step 4. Defective fuel injection pump.

a. Remove and test fuel injection pump. Refer to|paragraphs 3-27.1.| and 3-27.7|

b. Repair or replace fuel injection pump. Refer to paragraph 3-27

BLUE EXHAUST SMOKE.

Step 1. Check for blocked air intake system.
Remove blockage as found. If no blockage is found, do step 2.

Step 2. Check for defective intake or exhaust valve seals or valve guides.

a. Repair or replace defective components. Refer to[paragraph 3-34.
b. Disassemble and inspect valve seals and guides. Refer tolparagraphs 3-34.3l and 3-34.4. if not

defective, replace engine.

ENGINE KNOCKS.

Step 1. Improper fuel injection pump timing.

Check fuel injection pump timing. Refer to[paragraph 3-28! If improperly timed, do step 2.

Step 2. Check for defective fuel injector.

a. Remove, clean, and test fuel injectors. Refer to| paragraphs 3-29.1.Jand 3-29.2] and 3-29.3. If not

defective, do step 3.

b. Replace fuel injectors. Refer to|paragraph 3-29. |

Step 3. Check engine compression.
a. Check compression. Refer to[paragraph 3-5. ]

b. If engine defective, replace engine.
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Table 3-2. Troubleshooting - Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

Step 1. Check for worn or damaged water pump bearing.

a. Check for excessive water pump shaft play at cooling fan. If not excessive, do step 2.

b. Replace defective water pum