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Troubleshooting Symptoms

Page
No.
Air Compressor Operates With EXCESSIVE NOISE ......cccuuuiiiiiiiiiiieie et e e e e e e eenans T-3
Air Compressor Pumping Excessive Lubricating Oil Into Air System ........c..cooiiiiiiiiiiiiiiiiii e T-4
Air Compressor Air Pressure RIiSES SIOWIY .......iiiieuiiiiiiii e e e e e e e e e e eeeenns T-5
Air Compressor Will Not Maintain Adequate Air Pressure (Not Pumping Continuously)................... T-6
Air Compressor Will NOt PUMP Air PrESSUIE ......coiiiiiiiiiiee ettt e ettt e e e e e e e e e e nines T=7
Air Compressor Will Not STop PUMPING Al ...ttt e e e e e e et T-8
Alternator MalfunCioONING .........oooriei e e e e e e e e e e sdh e e e T-9
Connecting ROd Bearing NOISE ......iuuuiiiiiiiiiiiiei ettt e e e e e e e e e e e e e dae e e eaeeehh T-10
Coolant in the Lubricating Ol ..........oiiiiiiiiiiii e e et ee e T-11
(07 To] F=T o} A I 1T (=G 4= o - ) R S T-12
(07T F-T o) A Mo T {101 (=T ¢ g F= ) T PP PP PR S PPN T-14
(070 To] =T o} A I 1= T (@ 177=T (o 1) S T-15
Coolant Temperature Above NOrMal ..........ooiiiiiiiiiii e e e e G e e e T-16
Coolant Temperature Below NOIMAl .......coouuuuiiiiiiiiiiiiiiie e e b s e et eeeeeeees T-20
Engine Crankcase Gases (BIOWDY) - EXCESSIVE....c.uiiiuuiiiiiiiiiiiiiieeeie el e s b e e 55t e e e e eaeeeaneeeens T-22
Engine Cranks, But Will Not Start (NO Exhaust SMOKE) ..........ccorriiiimiiiiiie il T-23
Engine Decelerates POOKIY ... ... b e e e e e e e e e e aa e een T-25
Engine Hard to Start, or Will Not Start (Exhaust Smoke Present).........ciiue i T-26
ENGine POWer OULPUL LOW ...uieiiiiiiiiii ettt et e e e e e e e s e e e e e e e ea e e ea e e eaaeaeen T-28
ENgine NOISE - EXCESSIVE ™ ..ot e e e et e e e e e e e e e e e e e ea e e eneaeen T-32
Engine Runs Rough or Misfires In Operating Range (Warm ENging)..........ccevvuuivireiiiiiieeiiineeeeiineeens T-33
Engine Starts But Will Not Keep RUNNING ......coouuiii e et T-35
Engine Surges at High 1Al ........ooorriimn i e e T-37
Engine Surges at LOW Idl@......coouue e ettt e e e e T-38
Engine Surges While Operating at Rated RPM and Load ...........ccuuuuiiiiiiiiiiiiiii e T-39
ENGine Vibration - EXCESSIVE ....uiiuuiiiiiiiie e e ettt e et e et e e e e e e e e e e e aan e e ea e e eaneaeen T-40
Engine Will Not Crank or Cranks SIOWIY ......cuue..tiee e deriiiiiiiiee e T-41
Engine Will NOt Shut Off ... e e e e e e e enna s T-42
Excessive White SmMOKe at 1dle.......coouiiii e e e T-43
Exhaust Smoke Under Load - EXCESSIVE ....iuuatuuu e eiieeiiiiiaieeeeeeeeeettiaaae e e e e e ereene e e e e e eeennnn e T-45
Fuel CoNSUMPLION - EXCESSIVE ...l e eeuueeeeeti e e ettt e et e e e e e e e et e e e eea e e eeaa e e eean e e e eeaa e aeeenanns T-47
L= BT o T (g T T @7 To ] =T o P T-48
Fuel in the Lubricating Ol .......coue et e e e e e e e e e e e e ra e e e eenanns T-49
Lo 1= T T T | o T-50
Lubricating Oil ConSUMPLION - EXCESSIVE ...cuuiiiiiiiiiiiiie et e e eeas T-52
Lubricating or Hydraulic Oil.in the COO0laNt............cooiiiiiiiiii e T-54
Lubricating Oil Pressure-HigN ... ... et e e e ea e een T-55
Lubricating Oil PreSSUIE-LlOW ....... oot e e e e e et e e e et eeeeeaan s T-56
Lubricating Oil Sludge in.the CrankCase - EXCESSIVE ....cccuuiiiiiiiiiiiiiieeeeeiie e e eeie e e et e e e e e eeenneees T-58
Lubricating Oil' Temperature Above NOrMal ... e T-59
Main Bearing INOISE ... ... it e e e e e et e e e e e e e e e e e e e e s T-60
PISTON INDISE .. e eet ettt ettt e e e ettt e e et e e et et e e et et e e e e eb e e e rn e e e eraa e eernnnaaenean T-61
Poor Acceleration/ResPOnSE ™ ™ ... . i T-62
Surge in-Top Gear - Road Speed Governor Not Set Correctly .........cooeeuiiiiiiiiiiiiiiieee e T-64
Turbocharger Leaks (ENGiNe Oil OF FUEI) ......cooiiiiiiiiiiii et T-65
O] g oo Tod g =T e T=T gl N\ (o 7= T PSP T-66
Variable Speed (VS) Governor Surge - Engine Under Load ...........cooieiiiiiiiiiiiiiiiiiieeeei e T-67
Variable Speed (VS) Governor (Fuel LeaKage at) .......ccuuuoiieiiuiiiieiiie e e e e e e e ee e eeee T-68
Variable Speed (VS) Governor Speed Not Set Correctly .........coooiuuiiiiiiiiiii e T-69
White Smoke - General INfOrmMation ...........ooouiiiiiiii e e e e e e e e e eeenas T-70

*Refer to ““General Engine Noise Diagnostic Procedures’ on Page T-71 for appropriate diagnostic procedures.

**Refer to ‘‘Driveability - General Information’’ on Page T-72.
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Section 1 - Cooling System Cooling System, Fill (1-08)
L10 Page 1-15

Warning: Wait until the coolant temperature is below
50°C [120°F] before removing coolant system pressure
cap. Failure to do so can cause personal injury from
heated coolant spray.

Remove the radiator cap after the engine is cool. g@

Drain the cooling system as follows:

e Open the radiator draincock
e Remove the lower radiator hose @@

* Remove the pipe plug in the water pump body

Cooling System, Fill (1-08)
Close the radiator draincock.
Install the lower radiator hose.

Tighten the hose clamp.

@ &b

Torque Value: 5 Nem [40 in-lb]

Install the pipe plug in the water pump body.

T

Tighten the pipe plug.
Torque Value: 20 Nem  [15 ft-Ib]

&b
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Engine Component Specifications Capscrew Markings and Torque Values (10-03)
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Capscrew Markings and Torque Values (10-03)

Caution: When replacing capscrews, always use a capscrew of the same measurement and strength as
the capscrew being replaced. Using the wrong capscrews can result in engine damage.
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COOLANT LOSS (INTERNAL)

Cause Corrections

Isolate air compressor and test for
air in cooling system. Refer to
Procedure 1-11.

Air Compressor Cylinder Head | -.-....._]
Cracked, Porous, or Gasket Leaking

OK
A g

T Remove and pressure test aftercooler.

Aftercooler Leaking Refer to Procedure 7-04.

OK
A

Lubricating Oil Cooler Leaking ~ |--------- R%%Z‘gulruebgfzaging oil cooler. Refer to
OK
A

Test for air or combustion gases in
cooling-system. Refer to
Procedure 1-11.

Cylinder Head Cracked/Porous or ... ...
Cylinder Head Gasket Leaking

OK

h g

: Test for air or combustion gases in
gja%:g)gregleeves Incorrectly Seated or |4 cooling system. Refer to

Procedure 1-11.

OK
A
Cylinder Liner Cracked/Porous or Seal  |-----.___. Check for cylinder liner and seal
Leaking damage. Refer to Procedure 1-36.
OK
A
Cylinder Block Cracked or Porous ~ |-------- Check cylinder block. Refer to Proce-

dure 1-36.
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Troubleshooting Symptoms

EXHAUST SMOKE UNDER LOAD - EXCESSIVE

Cause

Corrections

Install Compuchek®, if available

OK

h g

Perform low power test, then cylinder
performance test. Refer to
"Compuchek® Operation Manual,”
Bulletin No. 3377550.

Intake Air System Restricted

OK

g

Check intake air restriction. Refer to
Procedure 3-07.

Turbocharger Wheel Rubbing

OK

A 4

Inspect turbocharger. Referto Proce-
dure 3-11.

Intake Air Leaks Between Turbocharger
and Cylinder Head

OK

h g

Check for air leaks. Refer to
Procedure-3-09.

* Fuel Specifications Incorrect

OK

A g

Check fuel specifications. Refer to
Reference 5-03.

* Fuel Drain Line Restricted

OK

A 4

Inspect fuel return system for loops,
crimps, clamped points. Refer to Proce-
dure 5-15.

Injector Loose and. Valve Adjusted
Incorrectly

OK

A g

Adjust valves and injectors. Refer to
Procedure 7-42.

Engine is Receiving too Much Fuel

OK

Check fuel pressure and fuel rate.
Replace pump. Refer to Procedure
5-05 and 5-07.

h (Continued)

* Compuchek® does not test for this cause.
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Page
Thermostat

LR T=] o] F= o= SO PP TPPUPPPPTRPIN 1-52
(@ 1= T IV T I [T oY o RN 1-55
[0 1] o]=To7 AT PPT TR 1-53
Install (Conventional AftErCOOING) .....eiiiieeieieiiiie e e e ettt e e e e e e e e ee s e e e e e e e eeeeeteaa e e e eeeeeeeeeernsnnnneneens 1-54
Install (Optimized AftErCOOING)......coii ittt e e e e e e e e e ee b e e e e e e eeeeernba e e eeas 1-56
Remove (Conventional AfIErCOOIING) . ....uuuitiiiiiiiiie et e e e e e e e e e e e e e e e e e e aaeaaa e e s 1-53
Remove (Optimized AftErCOOING) ... ciiiiiieeiiiiae et e ettt e e e e e e e e e e e e e e e e e e e e eeeeeennaan e e e s 1-55
Thermostat Seal - REPIACE ........ccii it e et et et e e e e e e e e e e e e e e e e e e s e e e e nerennes 1-54

LI PP PP PUPPPPPTTRTRRTI e 1-49
Conventional Aftercooling ThermMOSTAL ...........uuuiiiiiiiiiiiie e G0 R e 1-51
Optimized Aftercooling ThermOoSTat .........cooiiiiiiiii et e e e e ee e e e e e eeeeibe e 1-52
Removed Thermostat Opening Temperature TSt .......c.ooiiiiiiiiiiiii et e it e e et 1-51
Thermostat Leakage and Opening Temperature - Test “In-Chassis’ .........ccooooiiiiiimimiiine o it 1-49

Thermostat Housing (Optimized Aftercooling)

LR 1= ] =T = PP o S UPPPRN 1-59
Clean and INSPECT ......ouueiii ettt e e e et e ettt e e e e e e aeeeeetenan s e e aae ettt tta e e e e e e e eeeeaenaas 1-60
=3 €= | ST 1-61
R T=T0 00V P R SO UPT PR 1-59

Thermostat Housing Support (Conventional Aftercooling)

[ 1=T ] =TT SRR
Clean and Inspect
Install.......ccccoeeeeeee
Remove .................
JLICe e [V LR 0T 4 Y=Y =Y g 0o T - SRR 1-78
Conventional AfLEIrCOOIING .......oiiiiiiiiiiiie et f e e e e e e et ettt e e e e e e e e e eeeesbnna e e e eaaeeeeeennnnnnn 1-78
(@] 011104 4=Yo I AN 3 L= T Yo |1 Ve S RN 1-78
Water Filter Head
(R T=T o] =T = T e PSP PPPPPPP 1-69
Clean and Inspect.. 1-69
Install ........ccccc.oeee ... 1-70
L= 1010 1= PP 1-69
Water Header Plate
LR T=T o] 1= o= o PPN 1-67
(@11 - T To I 1 o T=T o O PSPPI 1-67
0T €= 1-68
R T=T0 00 )= PP 1-67
Water Heater Housing
LR 1=T ] =T e PSPPI 1-66
(11T Ta = TaTo I [T o XY o U PO TUPUTPTTRTPTN 1-66
=] = L PP 1-66
R T= T8 00N PSP 1-66
Water Pump
LR =T o] =T T PSPPI 1-62
(O Ve =T To I [T oY= To PR 1-63
(70T NV oTio ] F= 1M AN (=1 doToTe] 11 0o PPN 1-63
L €= | PP 1-64
(O 1 IST= = | ) = PP TPTPTN 1-65
OptiMIZEA AfIEICOOIING ...ttt e et et e e e e e et e et e e e e e e e s e e n e e e e e e e e e e e e e eeeeeaeeas 1-63
01 1o = | PSP 1-65

L 12121017 N 1-62



Fan Drive Belt - Inspect (1-20)
Page 1-34

Cooling System
L10

Visually inspect pulleys for cracks or broken grooves.
@ Replace if necessary. Refer to Procedures 1-25 and 1-26.

<

fan hub pulleys if they are not in alignment. Refer to

Visually inspect pulley alignment. Replace the idler and
Procedures 1-25 and 1-26.

Instatl
G Install a new belt on the pulleys.
&

Use belt tension gauge, Part No. ST-1293, to measure
the belt tension.

Turn the adjusting screw to adjust the belt tension.

Belt Tension
Newtons Pounds Force
890 New 200
360 to 710 Used 80 to 160

NOTE: A belt is considered used if it has been in operation
10 minutes or longer. If used belt tension is below the min-
imum value, tighten the belt to the maximum value. Replace
the belt if it will not maintain correct tension.



Cooling System
L10

Pulley - Install

Use pulley pusher, Part No. 3376326, (2) and pulley
pusher adapter, Part No. 3377401, (1) to install the pulley.

NOTE: The stamped steel pulley removed with puller adapter
Part No. 3822616-1 must be installed with the deep dished
side away from the engine.

Install the alternator. Refer to Procedure 6-10.

NOTE: Use pulley pusher adapter, Part No. 3376383, on
earlier production engines.

Install the capscrew and washer or the snap ring in the
groove at the end of the shaft. Tighten the capscrew (if

used).
Torque Value: 115 Nem [85 ft-Ib]

Instalt and adjust the alternator drive belt. Refer to Pro-
cedure 6-08.

Fill the cooling system. Refer to Procedure 1-08.

Operate the engine until it reaches a temperature of 80°C
[180°F] and check for coolant leaks.

Water Heater Housing - Replace (1-32)

Remove
Drain the cooling system. Refer to Procedure 1-07.

Water Heater Housing - Replace (1-32)
Page 1-65

<




Lisricating Qil Sy siem Flow Diagrims (2-04)
2ige 2-6

Lubricating Qil Systam Flow Diagrams (2-04)

Lubricating Qil System
L10

Lubrication Fiow
Schematic

. Qit Pump

. Pressure Regulator Valve

Qil Return to Pan

High Pressure Relief Valve

Qil Return to Pan

Full Flow Filter Bypass Valve

Full Flow Filter

Qil Cooler

3ypass Filter

Bypass Filtered Qil Return

. Turbocharger Oil Supply

. Rocker Lever

. Cam Follower

. Piston Cooling Nozzle

. Accessory Drive/Air
Compressor

. Gear Driven Fan Clutch

. Ildler Gears
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Combustion Air System - Service Tools (3-01)

Page 3-2

Section 3 - Combustion Air System
L10

Combustion Air System - Service Tools (3-01)

The following special tools are recommended to perform procedures in Section 03. The use of these
tools is shown in the appropriate procedure. These tools can be purchased from your local Cummins
Authorized Repair Location.

Tool No. Tool Description Tool lllustration
Dial Depth Gauge
Measure turbocharger axial motion.
ST-537
Torque Wrench Adapter
Torque turbine housing capscrews. ©) P @
3375551
[::}:::::::::::::izj
Torque Wrench Adapter
Torque compressor housing capscrews.
3375552
Flourescent Tracer —
=R
Add to.0il. Use with blacklight to find oil leaks.
3376891
3976891
Black Light (AC)
Inspect for oil or fuel leak.
3377253

é 3377253

3377394

Black Light (DC)
Inspect for oil or fuel leak.

3377394




Section 4 - Compressed Air System
L10

Install the air governor or air governor line to the unloader
body and tighten.

Air Governor - Check (4-08)

Air Compressor Pumps Continuously

NOTE: The illustrations shown will be of the single cylinder
air compressor. Differences in procedures for one and two
cylinder Cummins air compressors will be shown where
necessary.

Remove the accessory air lines from the air governor
unloader port.

NOTE: Do not disconnect the line from the air compressor
unloader valve. Do not disconnect the reservoir air line from
the air governor.

Install pipe plugs in the air governor unloader ports where
accessory air lines were removed.

Operate the engine to activate the air compressor.

If the air compressor stops pumping (air pressure stops
rising) at the governed air pressure,there is a leak in an
accessory or an accessory air line. Refer to the equip-
ment manufacturer’s instructionsfortroubleshooting and
repair.

If the aircompressor does not stop pumping (air pressure
continues to rise) at the governed air pressure, connect
a regulated shop air pressure line to one of the following:

e The air compressor unloader valve port.
e One of the air governor unloader valve ports.

@

Air Governor - Check (4-08)
Page 4-13
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Fuel - Pump Adjustment (5-05)
Page 5-22
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Fuel System
L10

Start the engine. Hold the VS lever clockwise (in the high
speed position). Adjust the screw to the correct RPM and
tighten the jam nut.

Install a new copper washer and the lock nut.

Variable Speed (VS) Governor - Idle Spring
Removal

Remove the linkage from the VS throttle lever.

Remove the following parts:
e VS housing cover
e Gasket
e Throttle lever plunger
e High speed spring and the shims
e Plunger assist spring, if required
e Spring guide
¢ |dle spring

Install the following parts:
¢ |dle spring
e Spring guide
e High speed spring and the shims
e Plunger assist spring if required
e Throttle lever plunger
e New cover gasket
e VS housing cover



Fuel System
L10

Install new copper washers between the jam nuts and the
lock nuts. Install the jam nuts.

Check the governor speed adjustments. Refer to Proce-
dure 5-05.

Variable Speed (VS) Throttle Shaft Leaking
Fuel

Mark the angle of the VS throttle lever on the VS throttle
shaft. Remove the VS throttle lever.

Caution: Make sure the components in the spring pack
guide do not fall out when the cover is removed.

Remove the VS spring pack housing cover.

Loosen the set screw in the VS throttle stop.

Variable Speed (VS) Governor Leaking Fuel (5-09)

&

<>|

|

Page 5-53
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Fuel System Throttle Response Time by Road Test (5-18)
L10 Page 5-83

Make sure to remove all of air from the gauge and hose.

Drive the truck down a level road with a loaded trailer.

Drive the truck in high or top gear and above the torque A
peak speed to establish a target rail pressure. 69

High Gear

Engage-the service brakes and put the throttle in wide
open_position.
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Page

=T 10T 1Y PP P 7-154
Front Engine Support

LR =T o] =Tt PP PUPPPIN 7-159
(11T = T To I 1 F o T=T o (PP 7-159
< = | PR 7-160
LU= 100 1= PP PP 7-159

Gear Cover

L= o] 1= o7 = TP 7-100
(@31 T I T To I 1 < o T= o3 APPSR s 7-102
0 = R 7-103
LR T= 10 00U ST P 7-100

Gear Support Plate

LR T=T ] =T P PPN 7-136
(1T T I TaTo I [ 1S o 1Yo SO EPUPRPPL SR S UUPPPRRTPTIN 7-138
1S3 7= U PP 7-139
T2 00 PP 7-136

General INFOrmMation ... et e e e e e e e et e e Br e e e e e b e e e et e e e e a e e e 7-1
Hydraulic Pump Drive

LR T=] o] F= o= S P TSP PPUR PP PTPPTPTPTN 7-144
Clean and INSPECT ...oeeiiiiiiii e e e e e e et e e e e e e e e 2fe e e e e e s e ot e e e e e e e e e 7-145
1= 7= | PP 7-146
=T 410 1Y 7-144

Idler Gears

LR T=T o] =T = P ST 7-130
(O 1= T IV Lo I [ 1= oY o o SRR 7-131
< = | PP 7-133
LU= 10T 1= PP PT T 7-130

INJECTION THMING ... b e e e et R e et ee e e e e e e e e e e eeense e e e e e eeeeeeennsana e e e e eeeeeeennnnnnan 7-161
INstall the TIMING TOOI......u e Br e d et oo ettt e e et ee e e et eaa e e e eeaa e e e e e ana e e e eetan s eeeennaeeeeeen 7-161
Jacobs® Engine Brake

(03 3 =Y o] PP 7-175

L= o] 1= o7 = PP PPN 7-178
Clean and INSPECT ... T ettt et ettt e e e e e e e e et et e tb e e e e e e eeeeeenbnnn e e e e eaaaeennnnns 7-179
0 = 7-180
LR T= 10 00N PSP 7-178

Main and Thrust Bearings

(R 1=T ] =T T PPN 7-80
(O T I TaTo I [T o 1Yo A PP 7-82
1S3 2= PP T T 7-83
LR T=T 410 1Y PP 7-80

Oil Transfer Tube (Accessory Drive)

LR =T ] =Tt PPN 7-135
O =T g To I [ TS o= A OO PP PPPPOPPPPPPPP 7-135
1] 2= | O PP PPPPT 7-136
=T 4101 7-135

Pipe Plugs and Cup Plugs

LR T=] o] F= o PP PP URPPPTPTPPUTTN 7-183
(O (= T =T Lo I 1= oY o 7-183, 7-185
CUP PIUGS - INSTAl ...ttt e e ettt ettt e e e e e e e e e et ee bt e e e e aeaeeeeenbsnn e e aeaeaaeenennns 7-185
CUP PIUGS - REMOVE. ...ttt ettt et e e e e et e e et e e e e e e e e e e s e e e e s e n e e e ee e e e e e 7-184
Pipe PIUGS - INSTAIL ... .o e e e e ettt b e e e e e e et e e e ee e e e e e e e e e eenrn e e e aeaas 7-184
[T L= o (8o TR 1T o 110 PP 7-183

Piston Cooling Nozzles

R =T ] =Tt T PPN 7-48
1= o =T o PP 7-49
< = PP 7-49
LRT=T 1010 1= PSPPI 7-48

Pistons and Rings
LR T=T o] = o7 = PO PT T 7-50



Base Engine Components
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Remove the push rods. Refer to Procedure 7-07.
Remove the rocker levers. Refer to Procedure 7-05.

Remove the rocker lever housing. Refer to Procedure
7-06.

Remove the injectors. Refer to Procedure 5-06.
Remove the crossheads.

NOTE: Mark the position of the crossheads as they are
removed. The crossheads must be installed in the same
position when the engine is assembled.

Remove the turbocharger. Refer to Procedure 3-12.
Remove the exhaust manifold. Refer to Procedure 7-08.

Disconnect the fuel lines and air compressor tube from
the cylinder head.

Remove the fan and fan hub. Refer to Procedure 1-25.

Remove all the necesséry brackets and clamps.

Cylinder Head - Replace (7-09)
Page 7-33
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Connecting Rods - Replace (7-14)
Page 7-64
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Base Engine Components

L10
* Install the connecting rod caps.
%V Torque Value: Step 1 - 70 Nem [50 ft-Ib]

Step 2 - 140 Nem [105 ft-Ib)
Step 3 - 210 Nem  [155 ft-Ib]
Step 4 - Loosen completely

Step 5 - Repeat steps 1 through 3

DO

¢ Measure side clearance again.

NOTE: (f the side clearance does not meet the specifica-
tions, the connecting rod must be replaced.

Gl Install the piston cooling nozzles. Refer to Procedure

7-12.
@ Install the lubricating oil pan. Refer to Procedure 2-14.

G Install the cylinder head. Refer to Procedure 7-09.
&a\®) Fill the lubricating oil pan. Refer to Procedure 2-11.

<

Operate the engine to normal operating temperature and
check for leaks.



Base Engine Components Seals, Front and Rear Crankshaft - Replace (7-21)

L10 Page 7-95
Instali the pulley and capscrews. <] ;

. . s
Tighten the capscrews in a star pattern. QY (= >\.‘

Torque Value: 150 Nem [110 fi-Ib)

Install and adjust the fan drive belt. Refer to Procedure
1-20.




Base Engine Components
L10

Remove the camshaft. Refer to Procedure 7-28.

Use camshaft bushing driver, Part No. ST-1228, and
driver, Part No. 3376070, to remove the bushings.

Remove bushing number one first.

Remove the remaining six bushings in order from front to
rear.

Clean and Inspect

Use Scotch-Brite® 7448, or equivalent to remove burrs
and clean the bushing bores.

Measure the cylinder block camshaft bore inside diam-
eter.

Camshaft Bore 1.D.

mm_ in
76.987 MIN 3.0310
77.013 MAX 3.0320

Camshaft Bushings - Replace (7-30)
Page 7-125
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Flywheel Housing - Replace (7-38)
Page 7-156

Base Engine Components
L10

Flywheel Housing Bore Alilgnment Maximum TIR

mm SAE No. in

0.31 00 0.012
0.25 0 0.010
0.25 1/2 0.010
0.20 1 0.008
0.20 2 0.008
0.20 3 0.008

If the maximum bore alignment does not meet the spec-
ifications, use a rubber hammer to move the -housing in
the necessary direction and repeat the measurement
procedure.

NOTE: If the bore alignment will not meet the specifications
or the bore is not round, the housing must be replaced.
Measure the Flywheel Housing Face Align-
ment

Caution: The tip of the gauge must not enter the
capscrew holes or the gauge will be damaged.

Install the contact tip of the dial indicator gauge against
the flywheel housing-face.

Push the crankshaft toward the front of the engine.
Adjust the dial indicator gauge to zero ‘0.

NOTE: Monitor the dial indicator gauge while turning the
crankshatft.

Use the accessory drive shaft to rotate the crankshaft one
complete revolution (360 degrees).

Flywheel Housing Face Alignment Maximum TIR

mm SAE No. in

0.31 00 0.012
0.25 0 0.010
0.25 1/2 0.010
0.20 1 0.008
0.20 2 0.008
0.20 3 0.008

NOTE: If the maximum face alignment does not meet the
specifications the flywheel housing must be repalced.



Section 8 - Engine Testing (‘‘In-Chassis’’)
L10 Page 8-1

Section 8 - Engine Testing (‘‘In-Chassis’’)
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Cooling System Specifications (10-08) Engine Component Specifications
Page 10-12 L10

Fan Hub - Belt Driven (Refer to Procedure 1-25)

End Clearance

mm in
0.08 MIN 0.003
0.41 MAX 0.016

Idler Pulley - Fan Belt (Refer to Procedure 1-26)

End Clearance

mm in
0.05 MIN 0.002
0.25 MAX 0.010

Thermostat — Operating Temperature Range (Refer to Proce-

dure 1-27)
Normal Start to Open Fully Open*
Position
°C Min °F | °C Max °F °C Max °F
Ciosed 80 177 | 83 182 94 202
* Maximum Open Distance - 9.52 mm [0.375 inch]
* Optimized Aftercooling
Normal Start to Open Fully Open*
Position
°C Min °F | °C Max °F °C Max °F
Closed 78 173 | 80 177 91 197
* Maximum Open Distance - 2.54 mm [0.100 inch])
Water Pump (Refer to Procedure 1-31)
Impeller-Bore 1.D. Shaft O.D. at Impeller
mm in mm in
15.339 MIN 0.6039 15.389 MIN 0.6058
15.365 MAX 0.6049 15.402 MAX 0.6064
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