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1001-2

TORQUE SPECIFICATIONS - DECIMAL HARDWARE

Use the torques in this chart when special tor-
ques are not given. These torques apply to fasten-
ars with both UNC and UNF threads as received
from suppliers, dry, or when lubricated with engine
oil. Not applicable if special graphites, molydisul-
fide greases, or other extreme pressure lubricants

are used.

Grade 8 Bolts, Nuts, and Studs

O ® O

Grade 5 Bolts, Nuts, and Studs

RS,

Pound- Newton
Size Feet metres
1/4in 9-11 12-15
5/16 in 17-21 23-28
3/8in 35-42 48-57
7/16in 54-64 73-87
1/2in 80-96 109-130
9/16 in 110-132 149-179
5/8 in 150-180 203-244
3/4 in 270-324 366-439
7/8 in 400-480 542-651
1.0in 580-696 787-944
1-1/8 in 800-880 1085-1193
1-1/4 in 1120-1240 1519-1681
1-3/8 in 1460-1680 1980-2278
1-1/2in 1940-2200 2631-2983

Pound- Newton
Size Feet metres
1/4 in 12-15 16-20
5/16 in 24-29 33-39
3/8 in 45-54 61-73
7/16 in 70-84 95-114
1/2in 110-132 149-179
9/16 in 160-192 217-260
5/8 in 220-264 298-358
3/4 in 380-456 515-618
7/8 in 600-720 814-976
1.0in 900-1080 1220-1465
1-1/8 in 1280-1440 1736-1953
1-1/4in 1820-2000 2468-2712
1-3/8 in 2380-2720 3227-3688
1-1/2in 3160-3560 4285-4827

NOTE: Use thick nuts with Grade 8 bolts.

811360B




TORQUE SPECIFICATIONS - METRIC HARDWARE

Use the following toques when special torques
are not given.

These values apply to fasteners with coarse
threads as received from supplier, plated or un-
plated, or when lubricated with engine oil. These
values do not apply if graphite or molydisulfide
grease or oil if used.

1001-3

Grade 10.9 Bolts, Nuts, and Studs

Grade 8.8 Bolts, Nuts, and Studs
Pound- Newton
Size Feet metres
M4 2-3 3-4
M5 5-6 6.5-8
M6 8-9 10.5-12
M8 19-23 26-31
M10 38-45 52-61
M12 66-79 90-107
M14 106-127 144-172
M16 160-200 217-271
M20 320-380 434-515
M24 500-600 675-815
M30 920-1100 1250-1500
M36 1600-1950 2175-2600

Pound- Newton
Size Feet metres
M4 3-4 4-5
M5 7-8 9.5-11
M6 11-13 16-17.5
M8 27-32 37-43
M10 54-64 73-87
M12 93-112 125-15
M14 149-179 200-245
M16 230-280 310-380
M20 450-540 610-730
M24 780-940 1050-1275
M30 1470-1770 2000-2400
M36 2580-3090 3500-4200

Grade 12.9 Bolts, Nuts, and Studs

Usually the torque values specified for grade 10.9
fasteners can be used satisfactorily on grade 12.9

fasteners.

811359A
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TORQUE SPECIFICATIONS - STEEL HYDRAULIC FITTINGS

Tube OD
Hose ID

Thread
Size

Pound-
Feet

Newton
metres

1/4 in
6.4 mm

5/16 in
7.9 mm

3/8 in
9.5 mm

1/2 in
12.7 mm

5/8 in
159 mm

3/4 in
19.0 mm

7/8.n
22.2 mm

1.0in
25.4 mm

1-1/4 in
31.8 mm

1-1/2in
38.1 mm

7/16-20

1/2-20

9/16-18

3/4-16

7/8-14

1-1/16-12

1-3/16-12

1-5/16-12

1-5/8-12

1-7/8-12

37 Degree Flare Fittings

6-12

8-16

10-25

15-42

25-58

40-80

60-100

75-117

125-165

210-250

8-16

11-21

14-33

20-56

34-78

54-108

81-135

102-158

169-223

285-338

Tube OD | Thread Pound- Newton

Hose ID Size Feet metres
Straight Threads with O-ring

1/4 in 7/16-20 12-19 16-25

6.4 mm

5/16 in 1/2-20 16-25 22-23

7.9 mm

3/8 in 9/16-18 25-40 34-54

9.5 mm

1/2 in 3/4-16 42-67 57-90

12.7 mm

5/8 in 7/8-14 58-92 79-124

15.9 mm

3/4 in 1-1/16-12 80-128 108-174

19.0 mm

7/8 in 1-3/16-12 100-160 136-216

22.2 mm

1.0in 1-5/16-12 117-187 159-253

25.4 mm

1-1/4 in 1-5/8-12 165-264 224-357

31.8 mm

1-1/2 in 1-7/8-12 250-400 339-542

38.1 mm

Split Flange Mounting Bolts

Pound- Newton
Size Feet metres
5/16-18 15-20 20-27
3/8-16 20-25 26-33
7/16-14 35-45 47-61
1/2-13 55-65 74-88
5/8-11 140-150 190-203

811361B
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TORQUE SPECIFICATIONS - O-RING FACE SEAL FITTING

Nom.

SAE

Dash Thread Pound- Newton Thread Pound- Newton

Size Tube OD | Size Feet Metres Size Feet Metres

O-ring Face Seal End O-ring Boss End
Fitting or Locknut

-4 1/4 In 9/16-18 10-12 14-16 7/16-20 17-20 23-27
6.4 mm

-6 3/8in 11/16-16 18-20 24-27 9/16-18 25-30 33-40
9.5 mm

-8 1/2 in 13/16-16 32-40 43-54 3/4-16 45-50 61-68
12.7 mm

-10 5/8 in 1-14 46-56 60-75 7/8-14 60-65 81-88
159 mm

-12 3/4in 1-3/16-12 65-80 90-110 1-1/16-12 85-90 115-122
19.0 mm '

-14 7/8 in 1-3/16-12 65-80 90-110 1-3/16-12 95-100 129-136
222 mm

-16 1.0in 1-7/16-12 92-105 125-140 1-5/16-12 115-125 156-169
254 mm

-20 1-1/4in 1-11/16-12 125-140 170-190 1-5/8-12 150-160 203-217
31.8 mm

-24 1-1/2in 2-12 150-180 200-254 1-7/8-12 190-200 258-271
38.1 mm

B871553
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1002-2
FLUIDS AND LUBRICANTS

FUEL TANK
Capacity ....coiiiii 73.4 U.S. gallons (278 litres)
Type of fuel .............. See Diesel Fuel Specifications on page 1002-5
ENGINE OIL CAPACITY
Capacity with filterchange ................. 23.7 U.S. quarts (22.4 litres)
Type ofoil ........... See Engine Oil Recommendations on page 1002-4
HYDRAULIC SYSTEM
Reservoir refill capacity ................... 36.5 U.S. gallons (138 litres)
Typeof fluid ... i Case TCH fluid
Alternate ............ ... ... Type C-3 hydraulic fluid (SAE 10W)
TRANSMISSION
Refillcapacity ........... ..., 4.5 U.S. gallons (17 litres)
Typeoffluid .................... Dexron or Dexron Il transmission fluid
Alternate ... e None
AXLES
Each centerbowl .............. .. ... ... ... 22 U.S. quarts (21 litres)
Each planetaryend ............... ... ..., 3 U.S. quarts (2.8 litres)
Typeoffluid ............... oo, Case |IH 135-H EP gear lube
Alternate .................... API-GL-5, SAE 85-140 above 0°F (-18°C)

SAE 80 below 0°F (-18°C)

BRAKE MASTER CYLINDERS

CapaCItY oot e As required
Typeofflud .............. ... .l SAE J1703 (DOT 3) brake fluid
Alternate ... e None

GREASE FITTINGS
Type of lubricant .......... ... ... ... Case Molydisulfide grease

ALCOHOL EVAPORATOR

Capacity ..o e 1 pint (0.5 litres)

Typeoffluid ... i i Methyl alcohol
BATTERIES

LOF-1 o - U] 1 22 As required

Typeoffluid ....................... Use drinking or distilled water only



ENGINE COOLING SYSTEM
CaAPACItY v vt 39 U.S. quarts (37 litres)
Typeofcoolant ..............coiiiinn Ethylene glycol type antifreeze
and water that is mixed 50%
ethylene glycol and 50% water

NOTE: When you drain, flush, and refill the cooling system, replace the
A77544 coolant filter and add one container (1 pint) of 331-509 cooling system
additive.

Use a good grade ethylene glycol type antifreeze that has less than 0.1%
silicate. Do not use Alugard antifreeze or an antifreeze that is used for alumi-
num cooling systems.

1002-3
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Engine Oil Recommendations

Case IH No. 1 Engine Oil is recommended for use in your Case engine. To
select the viscosity of oil, determine the temperature until the next oil change,
then see the oil viscosity chart below.

If Case IH multi-viscosity engine oil is not
available, Case IH single viscosity engine oil
can be used.

Use API CC/CD or CD oil.

\'T'IH‘%“' casel 1]}
ENGINE OIL ENGINE OIL
NO.1 NO.1
For Diesel Engines For Diesel Engines
! ———

| saE3o Multi-Viscosity
| s One Quart 320z (0¥ L Ents One Quart 3262

B88221

NOTE: Do notput “Performance Additives” or other oil additive products
in the engine crankcase. The oil change interval given in this manual is
according to tests with Case lubricants.

Recommended Engine Oil Viscosity

Temperature Fahrenheit

-30° -20° -10° 0° 10° 20° 30° 40° 50° 60° 70° 80° 90° 100°
1 | | 1 | L I L |l L | l
LIS L L L L L B LB BRLEE I 1T

MULTI-VISCOSITY OIL SAE 20W-40
' I A O e
SAE 15W-40
I I I I I

SAE 10W-30

SINGLE VISCOSITY OIL

SAE10W

I T ] T T | | L L L T T 1
-34° -29° -23° -18° -12° -7° -1° 4° 10° 16° 21° 27° 32° 38°
Temperature Celsius 850639A

NOTE: When the temperature is below -10°F (-25° C), use the optional oil pan
heater and the optional engine coolant heater to increase the temperature of
the engine before starting.



DIESEL FUEL

Use No. 2 diesel fuel inthe engine
of this machine. The use of other
fuels can cause the loss of engine
power and high fuel consumption.

In very cold temperatures, a mix-
ture of No. 1 and No. 2 diesel fuels is
temporarily permitted. See the fol-
lowing Note.

NOTE: See your fuel dealer for
winter fuel requirements in your area.
If the temperature of the fuel lowers
below the cloud point (wax appear-
ance point), wax crystals in the fuel
will cause the engine to lose power
or not start.

The diesel fuel used in this ma-
chine must meet the specifications
in the chart below or Specification
D975-81 of the American Society for
Testing and Materials.

Fuel Storage

If you keep fuel in storage for a
period of time, you can get foreign
material or water in the fuel storage
tank. Many engine problems are
caused by water in the fuel.

Keep the fuel storage tank outside
and keep the fuel as cool as possible.
Remove water from the storage con-
tainer at regular periods of time.

Fill the fuel tank at the end of the
daily operating period to prevent
condensation in the fuel tank.

Specifications for Acceptable No. 2 Diesel Fuel

APl gravity, minimurn .. ..., .. ...,
Flash point, minimum ...................
Cloud point (wax appearance point), maximum
Pour point, maximum ...................
Distillation temperature, 90% point .........

Viscosity, at 100°F (38°C)

Centistokes .. .....viitininnnnnn..

Saybolt Seconds Universal ..............
Cetane number, minimum ................
Water and sediment, by volume, maximum ...
Sulfur, by weight, maximum ..............
Copper strip corrosion, maximum ..........
Ash, by weight, maximum ................

......................... 140°F (60°C)
............. -5°F (-20°C) See Note above.

.............. 540 to 640°F (282 to 338°C)

Engine fuel is flammable and can cause a fire or an explosion. Do not
A fill the fuel tank or service the fuel system near open flame, welding,
burning cigars, cigarettes, etc.

-15°F (-26° C) See Note above.

............................. 2.0t0 4.3
.............................. 32 to 40
...... 43 (45 to 55 for winter or high altitudes)
............................ .05 of 1%
............................ .50 of 1%

............................ .01 0of 1%

84-100-A

1002-5






Section
1426

SPECIFICATION DETAILS

IMPORTANT: This engine was made using the metric measurement system. All
measurements and checks must be made with metric tools to make sure of an ac-
curate reading when inspecting parts.

Rac 8-28421 Printed in U.S.A.
January, 1987 (Revised January, 1988)
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1426-3
RUN-IN INSTRUCTIONS
Engine Lubrication

Fill the 6-830 engine crankcase with CC, CD or CE service classification oil that has the correct viscosity rating for the
ambient air temperature. Install new oil filters, after the engine has been rebuilt.

Fill the 6T830 and the 6TA830 engine crankcase with CD or CE service classification oil that has the correct viscosity
rating for the ambient air temperature. Install new oil filters, after the engine has been rebuilt.

Run-In Procedure For Rebuilt Engine

Step 1 Disconnect the wire to the electric shut-off on the injection pump so that the engine will not start.
Crank the engine for 30 seconds until there is oil pressure, then reconnect the wire.

Step 2 Make sure the cooling system is at the correct level.
Step 3 Run the engine at 1000 RPM minimum load for 5 minutes and check for oil leaks.

Step 4 During the Run-In, continue to check the oil pressure, coolant level, and coolant temperature.

Run-In Procedure For Rebuilt Engine (With A Dynamometer)

The following procedure must be followed when using a PTO dynamometer to Run-Inthe engine. The dynamometer will
control the engine load at each speed and will remove stress on new parts during Run-in.

During the Run-In, continue to check the oil pressure, coolant level and coolant temperature.

STEP TIME ENGINE SPEED DYNAMOMETER SCALE LOAD
1 5 Minutes 1000 RPM 50
2 5 Minutes 1100 RPM 1/2
3 5 Minutes 2200 RPM Full

Run-In Procedure for Rebuilt Engines (Without A Dynamometer)

STEP TIME ENGINE SPEED LOAD
1 5 Minutes 1000 RPM No Load
2 5 Minutes 1100 RPM Light Load
3 5 Minutes 2200 RPM Full

Run-In Procedure (Agriculture Tractors)

For the first 8 hours of field operation stay one gear lower than normal. For the next 12 hours DO NOT "lug” the engine.
Prevent "lugging” by moving the lever to a lower gear. The engine must not be "lugged” below the rated engine RPM
during early hours of life.

Run-In Procedure (Construction Equipment)

For the first 8 hours, operate the engine at full throttle maintaining a normal load. Do not "baby” the engine, but avoid

converter or hydraulic stall. The engine must not be "lugged” below the Rated Engine RPM (Do not stall the engine more
than 10 seconds).

Rac 8-28421 Revised 1-88 Printed in U.S.A.



1426-4
ENGINE SPECIFICATION DETAILS

Metric Value

Cylinder Block
B < =TT PR S SO NO P P PP PRSPPI Wet Sleeved
MEBEETIAL ... eeeeieteeicie ettt et e ettt e e ettt et e e bt e e aatb e et e e e et rree e e bt e e ta e e e e b et e tareearraee s Cast Iron
Main Bearing BOTE ..........cccuiieiiiiiieeeee e e 104.987 to 105.013 mm
MaximUM SEIVICE LML ....cvviiiiiiceiie ettt ettt e tb e e etb e s aae et e e erbeeetbeeeaneesaeeeens 105.013 mm
CAMSNAM BOTE ....vivviiiciice ettt ettt 63.987 to 64.013 mm
Maximum SErVICE LIMit ..........oooiiiiiii ittt e et et reesaeene e 64.013 mm
LT BT ...ttt ettt ettt ettt 16.000 to 16.030 mm
MaximUM SEIVICE LIMIt ............coiiieiiieiiict ettt ettt ettt 16.055 mm
CYINAEE BOTE.... ..ottt ettt ettt et s ettt ettt eb s 132.900 to 132.950 mm
MaximMUM SEIVICE LIMIE.......cooviiiiiiiiiicicc ettt ettt ettt b et et et eteeteeteneer s e 132.950 mm
Cylinder COUNBIDONE ..........cooviiiiiiee ettt 132.938 to 132.958 mm
MaximumM SEIVICE LIMIt .........oiiiiieieiicie ettt sttt ettt ettt et et eresreeteereere e 132.958 mm

Cylinder Sleeve

Ty P ettt et Wet, Can Be Replaced
MBEETIAL ... ettt ettt ettt eae b s et bete et bt oAb ettt ettt te et et e s e en ettt s et et ete et ere et etene Cast Iron
ID Of CYINAET .ottt b s b ettt e b te et et ebeereerennas 114.000 to 114.040mm
MaximUumM SEIVICE LIMMt .....cviiiiiiiee ettt et et ettt ea et et e e et ere e 114117 mm
Maximum Out of Round (Instalied iN BIOCK) ..........c.cooviiiii e 0.04 mm
Maximum Taper (INStalled iN BIOCK) ..........ooiviiiiiiececie ettt ettt ettt et eteeere e seeereeaneeeaeen 0.04 mm
SIBEVE PrOMIUSION ...t 0.013 t0 0.109 mm
Piston
L1 L= O T OO RO RSO O PO U U ST OO OO T O RSO UTRRTPR Cam Ground
MAEEIIAL.....c.eiiitiiieit ittt et et s re e s be e s e e te e s besbvessbesaaesaaesbeasbaesbeesbesR b e b e esbeesaebe e eeanaeasbesheesbeasaenraen Aluminum Alloy
OD at 12 mm From the Bottom, 90 Degrees From Piston Pin
StANAArd SIZE PiSION .......ccviiviiviiiiieie ettt sb bbbt nae s re st b e 113.833 to 113.847
MinIMUM ServiCe lIMit...........cooiiiiiiiiicc et e s staesen e eneseenneenneens 113,776 MM
ID Of PISTON PIN BOTE.......oouiieiciiiiicttetecte ettt ettt ettt e et s ta st e b b st eneeae e e 45.006 to 45.012 mm
MaximUM SEIVICE LIMIt ......oiiiiiiiiiii ettt e et et e s beesbe e teeabasabesaeenbeesbeeieenneenne 45.025 mm
Width Of 18t RING GrOOVE (TOP).....ccviiitiiieiereieiteiteterestesaesassassesaessssesseseesessessessssanteneesensensassasessestesensensaneasensens 3.50 mm
Width of 2nd Ring Groove (Intermediate)............ccoevveiriiirieniiiniiicie s 3.08 to 3.10 mm
Width of 3rd Ring Groove (Oil RING) .......cccovviriiiiiiiiie ettt 4.040 to 4.060 mm
Protrusion Above Cylinder BIOCK (MaX)imUm) ........c.coveriieieniiiiiiiieneneseeenee e 0.018 to 0.380 mm
Piston Pin
1Y o 1T T RO O RO OO SO PP OO PP POV OU PSP PRTPROTPPTP Full Float
OD OF PNttt s bt e s e s b e s bbb st s st e e be b bt e st et be e n et sheenn e 44,997 to 45.003 mm
MiINIMUM SEIVICE LM ......cviiiiiiii ittt e et seere bbb emeeb e bbb 44,993 mm
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Piston Rings

No. 1 Compression 6T830 and BTAB30..........cccvmieiierireieiriieseeire e sre e sne s Key Stone Type (Barrel Face)
ENd Gap in 114.020 ID ....oviviieiieecetieeeee ettt ettt 0.40 to 0.70 mm
No. 1 Compression 6-830 ENGINE........ccooeiriiimiiiii e, Key Stone Type Barrel Face
ENd Gap i 114.020 ID ...oooveiiiece ettt bbb bbb s 0.40 to 0.70 mm
MEXIMUM SEIVICE LIMI.....eeiirieiiiie ettt ettt e ettt e e et e et st b bt sb b e e s ibb e e bt e s sbaeesaaeeees 0.70 mm
NO. 2 COMPIESSION.......viuieiiiiiaiieiietteie ettt ettt ettt st Rectangular Type (Taper Face)
ENd GaP iN 114.020 1D ....ocviiiiiicieiceiteee ettt bbb 0.40 to 0.70 mm
MaXIMUM SEIVICE LIMt......ooiiiriiiiii ittt ettt ettt e bbbttt b et et et e r s aanes 0.70 mm
SHAE ClBAIANCE ........eiviee ettt ettt ettt et b e eab e sa e b ettt ettt 0.70 t0 0.125 mm
NO. 3 Ol CONIOI RINGS.....viiviieiteit ittt sttt sttt bttt ettt b Two Piece
ENd GaP iN 114,020 ID .....ooviiviiiiii ettt eb ettt b e bbb b et 0.30 to 0.60 mm
MaXimMUM SEIVICE LIMUL........coiiiiiiiii ittt eb et e b e b e e e b e b e esb e b e e b e sbe e b e sbaebenbaes 0.60 mm
SIAE ClBAMANCE ... ecvi ittt st et e e te e ebeete e sbeasbesbe et e ebaest e beanbesreenbeenbenbeennea 0.020 to 0.065 mm
Cylinder Head
Warpage (MAXIMIUMY......ooviiiiiiie ottt ettt ettt te et e eteesbesat e b e e sbasseereasbesbsesbe e b e eb s e beeneenbeesneeneesbsssbnsbress 0.20 mm
VaIVE GUIAE BOTE ...ttt ettt ettt oot ebets et ast e et e et a st tentas 15.931 to 15.971 mm
MaXimUM SEIVICE LMt ..voviiiiiiiicccccce ettt te e ebeebesbs st e es e esa et eae e s e beneeneestennenrens 15.971 mm
INSEI BOTE (INTAKE)........viiviiiiieiit ettt ettt ettt s vt a s ere e ne et ennenes 53.897 to 53.927 mm
MaXimUM SEIVICE LIMIt .....cve ittt ettt ettt e b e ebesre b b sbe bttt ebenbe b neennes 53.927 mm
INSert Bore DEPth (INTAKE).........oivi ittt ettt seeente s 12.00 to 12.20 mm
MaXIMUM SEIVICE LIMIL ... ...oviiiiiiieicei ettt ettt ettt et b e e e s be e b e sbeesbearaesteesaesbeera s 12.20 mm
INSEMt BOE (EXNAUSE) ...ovviiviieiicieiie ettt ettt ettt ettt et et et e eae e saaesbaeraea 46.997 to 47.027 mm
MaXIMUM SEIVICE LIML ..ottt ettt ettt et et eae e e e e e ete e b e eneesaeenaeneis 47.027 mm
INsert Bore Depth (EXNAUSE).........c.cciiiiiiiicieceect ettt ettt rt ettt e sbeereeaeens 9.63 to 9.83 mm
MaXIMUM SEIVICE LIMIL .......ooviiiiieiii ettt ettt ettt e ae e et e ere et e eaeeeresra e 9.83 mm
Lifters
MALEIIAL. ... .ceeeeece ettt e b e et e b et e e b b e b e e b b et et b e bt ebsereeReareebeersereebbebeeresreens Hardened Iron
ID Of LIFEOI .o e e a e 15.929 to 15.980 mm
MiINIMUM SEIVICE LIMIL........ciiiiiiiiiiicice ettt ettt ettt e err e ere e e eareeteersesneeneeeaee s 15.925 mm
BOre DI@ameter iN BlOCK ... .c.ccuiiiiiieiiiii ettt et sre vt st s restesreesseresaestesbeeteereabesnseraetesreonas 16.000 to 16.030 mm
MaximUM SEIVICE LIMt........ooiiiiiiecicce ettt et ettt et et st e e stesananis 16.055 mm
Connecting Rod
BUSKING ..ottt et e reere s Steel Backed Leaded Bronze
Bushing ID Installed (RaM 10 SiZE)......c..cevivriiiiriiiiriceece et 45.023 to 45.035 mm
MaXImUM SEIVICE LIMIL ......cuviiiiiiiiiicteceet ettt et sttt et ettt seeeaeeneeaesteeeeeeeenes 45.035 mm
BEAMNNG LINEIS ...ttt b ettt b ettt et ettt et r e ettt ettt Replaceable
Journal ID Without Bearing LINETS ...........cccoiveiviiiiicce ettt ettt 80.987 to 81.013 mm
MaximUM SEIVICE LMt ...c..ouieiiiiiiiiece ettt et ettt eeeeaesaesae et e eneeae e 81.013 mm
Bearing Ol ClEATANCE .........c.coueuiirieiiiriet ettt se st bese bt e et ese st eteseesns 0.033t0 0.117 mm
MaXiMUM SEIVICE LIMUL ....cveiviiiiiiiri ittt ettt et et et et e e e eae et et et eeeeesesasanes 0.117 mm
SHAE ClBAIANCE ... ...t ii ittt ettt ettt st et e et se e et e sb et e etesteeteeeteeee e et esaeneas 0.100 to 0.300 mm
MaximUM SEIVICE LIMIt ....cveiiiiiiiiiciiec ettt et ee e et e e et et ene et eeeeeeenes 0.330 mm
Connecting Rod Bend (Maximum)
WIHNOUL BUSKING .....c.eeviiiiiiie ettt ettt b et b st se bt e bt e bt eneass 0.200 mm
WIth BUSKING ..ottt ettt ettt bttt a b ess 0.150 mm
Connecting Rod Twist (Maximum)
WIENOUE BUSKING ...ttt b e bbb e et b et eteeteaneete et e eteene et ane 0.500 mm
WIth BUSHING ..o 0.300 mm
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Crankshatft
Y, <1 OO U PO U PP PSP UOURORPPRP Hardened Steel, Balanced
MaiiN BEAMNG LIMETS .....cueiitiieieiiiitieietetie st sttt sttt est et e et s bt bbbt ebe et b eme st se s sa s s bt be s s ettt Replaceable
Crankshaft ENA CIEaraNCE............cvviiiieiiiece ettt ettt st a e b 0.157 t0 0.334 mm
MaXimUM SEIVICE LIMit.......c..cciiiiiiiiiiiiic ettt et e r e bre e sre e b e s b s e a s sre e b sreeas 0.381 mm
Center Main Bearing Thrust Surface ThICKNESS ........cccviieeiiierieniiie e 3.447 to 3.530 mm
Connecting Rod Journal
OD SEANAAIG .....covoieiec ettt b ettt et te b ettt b b b e b e sre et staenr e e 75.987 to 76.013 mm
MaXximUM SEIVICE LIMIt..........iiiiiiiii it crte ettt e e e ete b e sreesaeeeresseeesbessbesseesssessasssessnens 75.962 mm
0.25 mm OD UNdersize, GriNA 10.........ccocviiiiiiiiecieie ettt eve et an e 75.737 to 75.763 mm
MaXimUM SEIVICE LIMit.......coviiiiiiiiiir ittt ettt et et et eebe b e b e eteereesse b essesrennesbens 75.712 mm
0.50 mm OD UNdersize, GIHNA t0..........ccocvivieriiireireiiirere ettt ere et evs v sbessevesrens 75.487 to 75.513 mm
MaxXimUM SEIVICE LIMit..........c.cceiiiiiiiecriiee sttt ettt b et et b s re v s sesbe b essebessesaesassasensens 75.462 mm
0.75 MM OD UNdersize, GUILE 10 .........ccocoiiiiiiiiiiie ittt sttt er s enesbesssresae s asa s 75.237 to 75.263 mm
MaximUM SEIVICE LIMIL...........occiiiiiiiiiiicccc ettt ettt ettt ere vt et ss et e b e saeesearaetesssaneennes 75.212 mm
1.00 MM OD UNdersize, GRNG 10 .......c.ccvoviiiiiiiirecieeerectee vt er ettt 74.987 to 75.013 mm
MaXImMUM SEIVICE LIMIt..........c.ooiiiiiiiieiitiicc ettt ettt b et v et s e aereenesr s 74.962 mm
Connecting Rod Journal MaximuUum TaPET.............cooveiiiiiiiiretieeietee ettt eb et snebene b 0.013 mm
Journals Out Of ROUNG MaXIMIUM........c.coiviiiiiiicii ittt ettt et ee st et ete v ete st e b ereeae st e s eteserebenseneas 0.050 mm
Undersize Main Bearing Liners FOr SEIVICe ..........ccvcvvviiinieiniiiieee e 0.25,0.50, 0.75 and 1.00 mm
Main Bearing Oil CIBATANCE ............ccveriericiiieri ettt ettt sttt ese b esbebe b e b e e ete b saese b enearesbeneebennene 0.66 to 0.134 mm
MaximUM SEIVICE LIMIt .. ..ottt et et ettt ettt et et ettt ste b e naessaebesneenenneane 0.134 mm
Main Bearing Journal
OD, SEANAAIG ......ooiiiiiciiiii ettt re b e re et et eas e vt eebe b ebe s b e s s be b ese et e s eseeseneneas 97.987 to 98.013 mm
MaximUuM SEIVICE LIMIt...........cciiiiiiiiiiiciece ettt eea et e e e steesbeens e seesbessbesbeesbnessasseenseens 97.962 mm
0.25 mm OD Undersize, GIHNGA 10.......ccveiiiiiiiiiiieiisieee ettt ve st senae e 97.737 to0 97.763 mm
MaximUumM SEIVICE LIMIL...........ccceiiiiiiitiiecce ettt e e e e e st e be e bt s besbeenbesneesanesbeebnesnnens 97.712 mm
0.50 Mm OD UNErSize, GrNG t0.......cccveiuiieieiieiieeseeiri e sieesre e eetesseesrsenseeaesssessesnsesanenne 97.487 to 97.513 mm
MaximUM SEMVICE LIMIL...........cooiiiiiiciiciee et cre et v e e e s e e sre e b e ssaesbe e beebesaeesasebesanenreens 97.462 mm
0.75 mm OD UNErsize, GRNGA 10......c.ccoviiieiiicrieieereee ettt sbee e eeesreenrees 97.237 to 97.263 mm
MaXimUM SEIVICE LIMt.......c.oiiiiiiiiiiiii ettt sae e st bt et et e bt s besbesbeebeeeesbeneeneas 97.212 mm
1.00 MM OD UNErsize, GG t0.......ccecieieiiiiie it sre s sre st esees e sae e sreenesresneens 96.987 to 97.013 mm
MaximUM SEIVICE LIMIt..........c.oiiiiiiiiiiiii ettt ettt e b re e s e e b sbeenesbeesbs et 96.972 mm
Main Bearing Journal Bore ID NO LINETS.........ccooviiireenieniiienierceeetceeeeeene e 104.987 to 105.013 mm
Main Journal Width:
18t, 2nd, 3rd, 5th @nd Bt ... e 42.924 to 43.076 mm
BN ..ottt te e be e b et a et t e e e b e —e e be Rt ekt et e st e s heenbe e b e et nr s anesree e 42.975 to 43.025 mm
Connecting Rod Journals Width ...........cooiiiiiiiniirieenen et s 45.950 to 46.050 mm
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Camshatt

L1 o L= OO OO OO OO PSP O U UR PP PPIOPPPOP Chilled Iron
BUSHINGS.....cvceiet ettt bbb e 7, Replaceable
Bushing Lubrication:

BUShING LUDFICALION. .........civeieiiieerec e Pressure Lubricated
Ol ClEAIANGCE.........ccvviieiieeeeeiesee sttt e et e et e reesaeesbreesbeesbeenenes e 0.045 to 0.123 mm
ID of Bushings (INSAllEd)...........ccvoiiieieieieee e 60.058 to 60.110 mm

MaXIMUM SEIVICE LIML ....voveereiieeieee ettt ettt ettt er e et e bt eae v e eteeebe et e s saeestestaenttassesaeesbaensesseenbeeteenbeans 60.122 mm
WIAth Of BUSHING.....c.coviieiieiiecee et 24.75 to 25.25 mm
CamShaft JOUMNAI OD .......c.ooiiiiieeie ettt ettt ettt sttt nreesbe st anse s 59.987 to 60.013 mm

MiINIMUM SEIVICEADIE LMt ......iiiiiiiiiiii ittt e e et e e s etb e e e srtbeeetbee s st e aesbbeesrraaaenens 59.962 mm
Camshaft Bore Diameter in Block Bushing BOre............cccocoiiiiiiiieniiiinceeee e 63.987 to 64.013 mm
CaAMSNATE THIUSE THICKNESS ...ttt et s et s sttt sttt s s s ees et et ettt es s ssnsaresesns 9.42 to 9.58 mm

MINIMUM SEIVICE LMt ...vvivviiiiiieiiie ettt ettt e e te e s tb e e ee st s be e st e aaeessbeentbesbaesnbeensteesaneennes 9.34 mm
Camshaft TRIUSt CIBATANCE ...........ooviviiiiieiicie ettt ettt et ettt et ettt e e tbesreesreetbearsebeenee 0.120 to 0.340 mm

MaXIMUM SEIVICE LIMIt ..ottt ettt ettt eeteete et e etb e e te et e eteeereesbeeabessbenseenbeenbenes 0.470 mm
Turbocharger
Horizontal Travel of TUrbING Shaft ..........c.ooiiiiic et 0.03 to 0.08 mm
Gear Train
Backlash:

Crankshaft Gear to Camshaft GEATN.............coovivviiiiie e 0.152 to 0.254 mm

Crankshaft Gear t0 IAIBr GAT............ocviviiiiiiecteteet ettt sttt st ettt saesanns 0.08 to 0.33 mm

Camshaft 10 FUBI PUMD GEAF ...........ccooueviiiieiiceieeeeeeee ettt eee et enesaesesesessereneseseseenenas 0.152 to 0.254 mm

Maximum Service Limit (FUEI PUMDP GEAI) .........cooveviviiiiriicicrieereecet vttt es sttt s ns v 0.38 mm
Idler GEAr tO Ol PUMIP ......c.iiieiiiieiicee ettt et s b et ae s sttt ss s sn s anan 0.152 to 0.254 mm
CamShaft t0 AUXIHANY..........ccoverieriiiirieticerec ettt s b et bt st be s sbs s bbb e sbessste st aneane 0.152 to 0.254 mm

Maximum Service Limit (All GEAIS) .......c.ccvevvivieeeiieneeieeeeeiere et sre st sresaeebessesresbesbeetsstestseessetesens 0.45 mm

Rocker Arm Assembly
OD Of SNAM ....cviiiciiiecc ettt et t b b et rr b e en b ens et e b e sreensereeneen 22.219 to 22.231 mm

MiINIMUM SEIVICE LIMIt ........ooiiiiiiiiicieiece ettt st e sre e b e et e s st e st s eab e e bt esreennesnaesseesseen 22.199 mm
ID OF AN BOTE ...ttt ettt ettt et s b et st e b sbesas e st ebesae st s sssestessenenanrenrens 22.256 to 22.282 mm

MaXimUM SEIVICE LIMIt .......cviiiiiiiiiitice ettt ettt et et eetesaeere s et eeneseeneesesseaseesenses 22.301 mm
LUBFICALION. ...ttt bbbt re b e e besboseeb e b ensorssbennerens Pressure From Oil Gallery
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Intake Valve

Tappet Clearance (COI) ........ocivi i e et e e e e e s sbe e stbesetbeestbeesbae e bt e sreesbeetbessrbeesane e 0.30 mm
FACE ANGIE ...ttt et b e bkt b e bkt R e R R st e st en e R b bt bt ke et et nr e aeene e 30 Degrees
FACE RUN-OUL......iiiiiiie ettt ettt ettt e et e e ettt et e et e ebe et e et e esteetbeeteeteenbesbesbeeseasaesrs 0.038 mm
Valve Head Edge ThiCKNESS, MiMIMIUM .......c.ciiiiiiieriiieer ettt bbbttt st sne et sbeseeereas 1.50 mm
LBNOEN ettt e et ae b e e b e er bt enaeaees 150.65 to 151.21 mm
OD Of SBM .ot 9.48 to 9.50 mm
MINIMUM SEIVICE LMt ..ottt ettt e ettt ettt et e st e et e stteene s e eee e 9.46 mm
OD Of HEAG.......c.eeitieteeee ettt et ettt ettt ettt s et e et eeaaes 53.897 to 53.927 mm
SALANGIE......eiiii ittt h et et b r et et s Rt es et s bttt tns 30 Degrees
SAE CONACT WITtH ... ettt e et ettt et eneas 1.38 to 1.98 mm
SAL RUN-OUL.......cuiiiiiiitict ittt ettt et et e ettt ettt e ettt oot e ettt eeaeen 0.05 mm
INSEI HEIGNE ...ttt ettt ettt ettt ettt 8.06 to 8.32 mm
OD OF INSEI......ociiiec ettt sttt ettt e et ee e 53.992 to 54.008 mm
ID OF INSBM.......oeiiiiiie ittt et ettt ettt sttt e et e ettt e e st e eae ettt 44 .37 to 44.63 mm
Valve Recession Below HEAA SUMACE ............ccoovioeiiieiie ettt 0.89 to 1.42 mm
MaXIMIUM SEIVICE LIMI ..ottt ettt ettt ettt ettt et ettt ent e ertereene e e 1.42 mm
ID Of VAIVE GUIAE BOTE .....oviieiiiiiee ettt ettt ettt nae et 9.539 to 9.559 mm
MaximUM SEIVICE LIMIt ........cooiiiii ettt ettt ettt et e e e e e eneeens 9.559 mm
Valve Guide Installed HEIGNE ...............ooiiiii ettt 20.65 to 21.16 mm
Exhaust Valve
Tappet Clearance (Cold) ........cccoovveivviiiiiiiiiccreinn, et et et b e et e b et e et etb e st et e b e ereebe b e ebeereebenaes 0.60 mm
FACE ANGIE ...ttt ettt ettt h oA et b et bt eae et et te bt e et ere b ere s et etere et 45 Degrees
FACE RUN=OUL......ooiiiii ittt ettt et ettt ettt ettt e e et e et e e e e et et e et seesae s 0.038 mm
Valve Head Edge Thickness, MIiNIMUM ..............oooiiiiiiiiiiiee ettt ettt er et ve et erene s 1.50 mm
OD Of HEBAA......cueiieeiceeee ettt ettt et et et et e et e e et e et e et e st e eaesae e ene e 45.87 to 46.13 mm
OD Of SEBM ..ttt ettt ettt sttt a et te s et e ete et e er et e e atert et et e ete e 9.48 to 9.50 mm
MINIMUM SEIVICE LIMIL .....coviiiiiiecie ettt ettt et eere e sbe et e e bseneestseteeteenteersenseenneereeans 9.46 mm
LENGH ettt b e b s e te b st b bt bt et et te b e b eraras 150.60 to 151.16 mm
INSEI SEAE ANGIE...... ..ottt ettt s et et e bbb s bbb b bbbkttt b ettt bene 45 Degrees
Sat CONACE WITLN ...ttt ettt st r e st s e et et ereebesbesbesesresseresbeseeananes 1.92 to 2.68 mm
SAL RUN-OIUL......c.viiiiiiiitieiictecee ettt bt ettt et e s b bt ebe e st en e s saeebeebeetseassabeebeebeebsebsetsenbebestesbesbeaseenne 0.038 mm
INSEIt HEIGNE ...ttt ettt ab e st e et e e e eas e esse e bt e st e e st e sbaesbe e beenaesnes 6.20 to 6.46 mm
OD OF INSEM......ootiicieice ettt ettt e et e et e e e re et e st e etbeeteeeveeeaaesbaesseesbesssasseens 47.092 to 47.108 mm
ID OF INSBIL.......eceeecee ettt ettt e teeat e te et e e beeataeseeabeetaesabeeabeassesseensaenreans 39.87 to 40.13 mm
Valve Recession Below Head SUMACE ............ccoociiiiiiiiii ettt vesanesan e rn e 0.89 to 1.42 mm
MaXIMUM SEIVICE LIMit ...ccvviiiiiiiieeiiie ittt et e et be e tr e e steessbeeeabaeesaseesebeetaeasbaeanseesssasensaasnes 1.42 mm
ID Of VAIVE GUIAE BOTE ...ttt ettt ettt e ev e et ae et ets e ereeebeesreesbeeabesaseas 9.539 to 9.559 mm
MaXIMIUM SEIVICE LMt o..vveiiiiiiii et e e erta e e s s be e e s b e e e s s ba e e s sabaaeesbbaee s sbaeesrebeeanaanne 9.559 mm
Valve Guide Installed Height.............cocoiviriiieiniiiiii e 22.50 to 23.01 mm
Valve Springs
FrEE JBNGHN ... bbbt R bbb bR e 65.66 mm
TOMAI C OIS ettt ee ettt et ett e ettt e stb e e s abe e sabesesb e e sbbeeesbeseabes e besen b e e et b e eabbeeba e e b teeaRbeeeabeeebae e baeen bt e e baeeeabeenataeentes 7.50
VT DHMIBLET ... veeieie ettt ettt ettt e et e et et e e e abeeeateeeaba e etbeeeasteessseesbaeansbeeasteeenbeesnneeesbeeeneneens 4.830 to 4.930 mm
Compressed t0 37.90 MMi......c..ciiiiiiiieiienere ettt esie b e eneere e bt seesre e s (Valve Open) 959.5 to 1060.5 N
MaXIMUM SEIVICE LIMit ....eeiiiiiiiiie ettt ettt ete e et e e sav e e staeesstae e bbeete e ebaeesareeseree st beenbneenbbeennbeeans 940 N
Compressed t0 50.80 MIM.........cccvivieriiiirinieie ettt ste et sr et ere bbb enenennees (Valve Closed) 464.5 to 513.5 N
MINIMUM SEIVICE LIME .....iiviiceiecee ettt ettt et e e b e e st e e b e e sbe e sbe st e aabeasbesbaesbeesssesbaasbeessaesbesnbesbbasbeenbeens 450 N

Oil Pressure Regulator Spring:

FrEE LNt ... bbb 86.61 mm
WVITE DIBMIBLET .....oceeiieei ittt ettt ettt ettt e e et e e teeete e aeeeteeetbeats e eaeeeseesaeessbeeabeesaessbesrsesheesbeenbeenbean 2.29 10 2.39 mm
OULSIAE DHAMBLET .....eoivie ittt ettt ettt ettt et e ettt e st e e eatte e staeeeateeebeeeabeeeeaeeeenbeeeataeestseessbeestbeesraeansaaans 18.87 mm
TOMAI COIIS ..ottt ettt ettt ettt e et e e et et e a e e e ea b e e tt e et it e s bt e eaaa e aae e be e e et e bt e nbe e eabeeeetneetbeeeabeeertbeenaraeaares 13
COMPIESS 10 B0.3 MM . ..iiiiiiiiiiie ettt ettt ettt et et e ereeae e et e ebe et e sbeeteesbesse b e eseess e beetsassesseeseeseembeseesbeabeseeeneenbenee 1726 N
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SPECIAL TORQUES

Decimal Value
AFtEr COOIEr BOIS .......ovcvieieeeiiiiiceieerren e 18 Ib ft
Alternator Bracket BOIS (LOWET) ......ccccoeviiininininiciniic s 18 Ib ft
Alternator Bracket BoItS (UDPEI)....c.ccoerverieriirerenireeciceseccnnieisicene 18 Ib ft
Alternator Retaining Bolt ............ccocevveeiiinince e 18 Ib ft
Belt Tensioner Bracket BORS...........ccocvivirnininiiiiinniie e, 18 Ib ft
Belt Tensioner Retaining Bolt..........cc.coceveniriieiinin 32 Ib ft
Camshaft Retaining BOIS ...........cccocvvveeiencinecenc e 18 Ib ft
Connection RO BOMS........ccviiiiiiiiiiiiiiieseeenie e 88 Ib ft
(Lubricate Threads With Engine Oil)
Exhaust Manifold BOIS ........cc.coviiiiiiiineniieeeieeeeses s 32 b ft
Fan Pulley Bracket BORS...........ccccvvviiiiiiiin e 18 Ib ft
Fan PUlEy BOILS ........ccerveiiiiiiieiee et 321bft
Flywheel HOUSING BOMS..........cccoveiiiieeeeseeesee e 45 |b ft
Flywheel Retaining BOIS .........ccocoiiiiiiinieiiicir s 101 Ib ft
Flywheel Housing Cover BOIS.........ccoeveiiiiinieniniiieeee s 18 Ib ft
Fuel Filter In1et BOI ..ottt 24 b ft
Fuel Air RemOoval BOlt ..........cciiviiiiiiniiiieieeenene e eresrese e ssesessessasasis 6 Ib ft
Fuel Filter INlet NUL ..ot 111b ft
Fuel Line Fitting (High Pressure) .........ccocoovveieinieeiecisesceses e 18 Ib ft
Fuel Line Fitting (LOW PreSSure) ..........cooeovveieienieeineesiensieeee s 111b ft
Front CoVEr BOMS . .....ccviiiiiirienisicii st sttt s 18 Ib ft
Crankshaft Dampener PUIIBY ................ccuveeeiveeiieceierie e 148 Ib ft
Cylinder Head BOMS ..........covviiiiiiiccieeeceeett ettt eeve e sie st sve e e 148 Ib ft
(Lubricate the Threads with Engine 2)il)
Injection Pump (Type A) Drive Gear Nut.............ccoceiiiiiieienenesc e, 60 Ib ft
Injection Pump (Type MW) Drive Gear Nut...........cccovecvvieecicniceecesceneeennens 66 Ib ft
Injection Pump Retaining NULS ..........c.cccoveiiviiienecececee e 32 b ft
Injector Leak Off BOM ..........coeveiiiiiiiciceceee et 7 b ft
Injector Retaining Bolt............c.cccoeiviniiininiiiiicccc e 18 Ib ft
Intake Manifold BOMS.........c.ccviiiiniiiic e 18 Ib ft
Intake Manifold PIUG ........cccoeiririeiriee e e 92 Ib ft
Engine Lift Bracket BOIS..........c.ccccevviieiieriiricrceceeecente e 57 b ft
Main Bearing BOMS.........ccccoveireniereccissee e 129 Ib ft
(Lubricate the Threads with Engine Oil)
Ol Pan Drain PlUg.........cocoiriiiriirininieeres e resae e e ssesa e snesesaesens 60 Ib ft
Ol Pan Heater PIUG .........ccccoverieeieieieeseene e teeere st re e s sve s eve e 60 Ib ft
Oil Pan Retaining BOIS ..........ccccveviirieieice ettt st 18 Ib ft
Oil Pump Retaining BOMS...........cccrireiiiiciicei e 18 Ib ft
Oil Inlet TUDE BOMS........couieeieeirieieire et 7 b ft
Oil Inlet Tube Brace BOMS .........cccccvviiernicecceee v 7 b ft
Oil Filter HOUSING BOMS .......cocevuiiiieieiiiieiiviece ettt 18 Ib ft
Rear Seal Retaining BOIS .............cccouvviviviiiniicieseese e 7 b ft
ROCKEr AMM BOMS ..ottt 32 b ft
Starter Retaining BOMS .........ccociiiiiiinieeeceee e 57 b ft
Thermostat HouSING BORS .........ovvviiiiieeicceccr et 18 Ib ft
Timing Pin Retaining BOMS ...........c.cccooeiiiiiiiiecicccee e 41bft
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Metric Value

24 Nm
24 Nm
24 Nm
24 Nm
24 Nm
43 Nm
24 Nm
120 Nm

43 Nm
24 Nm
43 Nm
60 Nm
137 Nm
24 Nm
32 Nm
8 Nm
15 Nm
24 Nm
15 Nm
24 Nm
200 Nm
200 Nm

81 Nm
90 Nm
43 Nm
9 Nm
24 Nm
24 Nm
125 Nm
77 Nm
176 Nm

80 Nm
80 Nm
24 Nm
24 Nm
9 Nm
9 Nm
24 Nm
9 Nm
43 Nm
77 Nm
24 Nm
5 Nm
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1426-10

SPECIAL TORQUES (CONT'D)

Decimal Value

Fuel Shutoff Solenoid BOIS ...........ccocveriiiiiiienieninree st 7 bt
Turbocharger Mounting BOIS ...........cceviiiciniininii 24 b
Turbocharger Drain Tube BOIS .........cccccivviiiieeniniece e 18 Ib ft
Turbocharger Oil Supply (Both ENAS) ......cccovvvvvviiiiniiieieniene e 18 Ib ft
Turbine HOUSING BOMS .......oocviviiiieiinieneieneciee e 96 Ib inch
Center Housing to Back Plate BOlts...........cc.cccvveveeieniiiiiencsesneienie e 48 Ib inch
Compressor HouSiNG BOMS.......ccccueiieiiiniiniiiiiinnecesr e nenneneens 48 Ib inch
Compressor LOCK NUL...........ccvecviviiiininieeieieenre ettt e e 120 Ib inch
Thrust Bearing Screws (Torx Head) ........c.ccccovieiniivieeieicceec e 36 Ib inch
Water Pump Mounting BORS ........c.ccoeviinieiiirececeeec e 18 Ib ft
Coolant Outlet BORS............ccocceverieriniceee ettt 18 b ft
Valve COVEr BOIS .........cc..oeiririeiireirieiiric ettt 18 Ib ft
Primer PUMP BOMIS ...cvovviiiiiiiiectiieeccc ettt sttt be et sr s 18 Ib ft
Timing Pin Cover (INJection PUMP) ........c.ccevicviiiieciereeeeeere e 111b ft
Ol Pressure PlUg ..o 60 Ib ft

Rac 8-28421

NOTE: The case CORPORATIONTeserves the right to make improvements in design or
changes in specifications at any time without incurring any obligation to install them
on units previously sold.
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