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Introduction

FOREWORD

This component technical manual (CTM100) covers
repair of POWERTECH®10.5 L and 12.5 L engines. It is
written for an experienced technician. Component
Technical Manuals are concise service guides for
specific components and are written as stand-alone
manuals covering multiple engine applications.

Live with safety: Read the safety messages in the
introduction of this manual and the cautions presented
throughout the text of the manual.

A This is the safety-alert symbol. When you see this
symbol on the machine or in this manual, be alert to
the potential for persona! injury.

Use this component technical manual in conjunction
with Operation and Diagnostics Manuals (CTM 115 or
CTM188) and the respective machine technical
manual. Operation and diagnostics manuals help you
identify the majority of routine failures quickly.

This manual contains the necessary instructions to
remove, inspect, repair, and install all serviceable

components on this engine. Information-is organized in
groups for the various components requiring service
instructions.

An application listing in the introduction identifies
product-model/component type-model relationship. See
the machine technical manual for information on
component removal and installation, and gaining
access to the components. Refer to the specific pars
catalog for your engine mods! to insure that correct
replacement parts are ordered.

Applicable essential tools, service equipment and
tools, other materials needed to do the job,
specifications, and critical torque values are listed at
the beginning of sach group.

Engine Training Guide (DSEGETGS5504) is available to
give the service technician a detailed overview of
general engine construction and design features. This
manual is recommended prior to performing major
service procedures on POWERTECH® 10.5 L and 125 L
(6105 and 6125) engines.

CALIFORNIA PROPOSITION 65 WARNING
Diesel engine exhaust and some of its constituents are known to the State
of Califomia to cause cancer, birth defects and ather reproductive harm.

PoweRTECH is a registerad trademark of Desre & Company RG.AGM7ID1  —33-13AUGEE-1/1
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JOHN DEERE DEALERS

The changes listed below make your CTM obsolete.
Discard CTM 100 dated 30SEP97 and replace with
this new manuai. Also, copy these pages and route
through your Service Department. .

GROUP 01

» Updated enging model designation chart.
» Updated engine application charts.

GROUP 02

« Updated engine oil and coolant application
guidelines.

GROUP 03
s Updated engine lifting and cleaning procedures.
GROUP 04

» Updated sealant application guidelines.

s Updated engine break-in pracedure.

+ Added procedures for inspecting the crankcase
ventilation systam, air intake system, exhaust
system, cooling system, and electrical system.

« Added tune-up information and procedures to
include dynamometer test specifications and engine
performance data.

GROUP 05

» Revised procedure for adjusting valves and injector
preload,

+ Revised procedure for removal and installation of
rocker amm assembly.

« Revised procedure for removal and installation of
cylinder head.

¢ Revised procedure for replacement of unit injector
sleeve in head to include a separate procedure for
replacement of injectors with head installed on
engine.

Precision Joint is a trademark of Deere & Company

» Revised procedure and specifications for installation
and torquing of rocker arm shaft clamps.

GROUP 10

¢ Added general information on connecting rods to
include new Precision Joint™ connecting rod.

» Revised procedures for removal, inspection and
installation of connecting rods, bearings and caps.

+ Added additional information on inspecting pistons to
include specifications on new 12.5 L piston ¢rowns.

= Added procedure for removal, lapping, and
installation of cylinder liners using JDG1145 Cylinder
Liner Service Set.

GROUP 15

s Added torque sequence art for flywheel and damper.

» Revised procedure for checking flywheel housing
face runout.

» Revised procedure for installation of fiywheel and
flywheel housing.

* Revised procedure for installation of timing gear
cover and camshaft gear access cover o include
new sealing instructions.

GROUP 16

» Added procedure for installation of fusl supply pump
drive pin in camshaft repair.

* Added requirement for thread lock and sealant on
cam and idler gear cap screws.

+ Revised camshaft lobe lift specifications.

» Revised procedure for installation of auxiliary drive
to included additional torque specifications.

GROUP 20
» Added repair procedures for remote ail filter
assemblies.

+ Revised procedure for sealing oil pan mating
surfaces.

DPSG.OUC1004,994 -19-08ALKS99-1/2
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GROUP 25

¢ Added repair procedures for fixed fan drive
assembly (housing cast in camshatft gear access
cover.}

« Added torque specifications and sealant
requirements for various cooling system
components.

GROUP 30

e Added procedure for radial bearing clearance test on
turbocharger.

+ Revised torquing procedure for intake manifold.

GROUP 35

Revised fuel filter repair/service procedures.

» Added procedures for removal and installation of air
purge valve and fuel filter check valve.

Revised procedure for removal and instaliation of
fuel manifald.

Revised procedure for removal and installation of
electranic unit injectors to include new torque
specifications. '

» Revised procedure for bleeding fuel system.,
GROUP 36

s Added new Group 36 covering repair procedures for
single rail fuel systems and associated components.

GROUP 40

» Removed repair information on electronic engine
controls and placed it in new Group 46.

s Added removal and installation procedures for
starter and alternator.

GROUP 46

« Added new Group 46 to cover electronic engine
controls (previously in Group 40).

¢ Added repair procedures for new fuel system
SEensors.

» Revised torque specifications for various sensors.

» Added repair procedures on electrical connectors.

DPSG,OUO1004,894  -19-D6ALGI-2/2
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Right Side View

344 Right Front View

POWERTEGH is a registered trademark of Deere & Company.
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PowerTecH® 6105HF AND 6125HF ENGINES—CONTINUED
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-UN-21MAYI8
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3/4 Right Rear View

PowerTECH is a registored trademark of Deere & Company.
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PowerTECH® 6105ADW ENGINE
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6105 AND 6125 ENGINE CUTAWAY VIEW

A—Qil Cooler E—Crankshaft

B—0Qil Pump Drive Gear F—Cylinder Liner

C—Idler Gear G—Cylinder Liner O-Rings
D—Camshaft Gear H—Piston

Engine Cutaway View

|—Piston Rings
J—Connecting Rod
K—Oil Spray Jet
L—Camshaft
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M—Valves

N—Electronic Unit Injector

0O—Two-Piece Rocker Arm
Shaft
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10.5 L and 12.5 L Engine
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Engine Option Code Label .................. 01-5 Check Air Intake System. . ... ............ .. 04-10
Engine Application Chart. . .................. 01-6 Check Exhaust System.................... 04-10
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Group 00
Safety

HANDLE FLUIDS SAFELY—AVOID FIRES 00

When you work around fuel, do not smoke or work near
heaters or other fire hazards.

Store flammable fluids away from fire hazards. Do not
incinerate or puncture pressurized containers.

Make sure machine is clean of trash, grease, and debris.

Do not store oily rags; they can ignite and burn
spontaneously.

TS227 -UN-23AUGBES

Avoid Fires

DX, FLAME -18-28S5EPS3-1/1

PREVENT BATTERY EXPLOSIONS

Keep sparks, lighted matches, and open flame away from
the top of battery. Battery gas can explode.

Never check battery charge by placing a metal object
across the posts. Use a voltmeter or hydrometer.

Do not charge a frozen battery; it may explode. Warm
battery to 16°C (60°F).

TS204 -UN-23ALIGSS

Battery Explosions

DX.SPARKS -19-03MAR93-1/1
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Safety

PREPARE FOR EMERGENCIES

Be prepared if a fire starts.
Keep a first aid kit and fire extinguisher handy.

Keep emergency numbers for doctors, ambulance service,
hospital, and fire department near your telephone.

T5291 -UN-23AUGSES

First Aid Kit

DX, FIRE2 —19-03MAR93~1/1

PREVENT ACID BURNS

Sulfuric acid in battery electrolyte is poisonous. It is strong
enough to burn skin, eat holes in clothing, and cause
blindness if splashed into eyes.

Avoid the hazard by:

Filling batteries in a well-ventilated area.
Wearing eye protection and rubber gloves. '
Avoiding breathing fumes when electrolyte is added. |
Avoiding spilling or dripping electrolyte. :
Use proper jump start procedure.

vt

Teetg, g0 -
sed

O

4

It you spill acid on yourself:

1. Flush your skin with water.

2. Apply baking soda or lime to help neutralize the acid.

3. Fush your eyes with water for 15—30 minutes. Get
medical attention immediately.

If acid is swallowed:

-UN-23ALIG88

1. Do not induce vomiting.

2. Drink large amounts of water or milk, but do not
exceed 2 L (2 quarts).

3. Get medical attention immediately. Acid Bums

T5203

DX, POISON  -19-21APR93-1/1
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AVOID HIGH-PRESSURE FLUIDS

Escaping fluid under pressure can penetrate the skin
causing serious injury.

Avoid the hazard by relieving pressure before
disconnecting hydraulic or other [ines. Tighten all
connections before applying pressure.

Search for leaks with a piece of cardboard. Protect hands
and body from high pressure fluids.

If an accident occurs, see a doctor immediately. Any fluid
injected into the skin must be surgically removed within a
few hours or gangrene may result. Doctors unfamiliar with
this type of injury should reference a knowledgeable

medical source. Such information is avaitable from Deere
& Company Medical Department in Moline, lllinois, U.S.A.

X8811 -UN-23AUGES

High-Pressure Fiuids

DX, FLUID -19-03MARE3-1/1

WEAR PROTECTIVE CLOTHING

Woear close fitting clothing and safety equipment
appropriate fo the job.

Prolonged exposure to loud noise can cause impairment
or loss of hearing.

Wear a suitable hearing protective device such as
earmuifs or earplugs to protect against objectionable or
uncomfortable loud noises.

Operating equipment safely requires the full attention of
the operator. Do not wear radio or music headphones
while operating machine.

-UN-23AUGas

T5206

Protective Clothing

OX.WEAR -19-1G8EPZ0-1/1
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Safety

SERVICE MACHINES SAFELY

Tie long hair behind your head. Do not wear a necktie,
scarf, loose clothing, or necklace when you work near
machine tools or moving parts. If these items were to get
caught, severe injury could result.

Remove rings and other jewelry to prevent electrical
shorts and entanglement in moving parts.

Moving FParts

T5228 -LN-23AUGS8

DXLOOSE —19-04JUNIO-1/1

WORK IN VENTILATED AREA

Engine exhaust fumes can cause sickness or death. If it is
necessary to run an engine in an enclosed area, remove
the exhaust fumes from the area with an exhaust pipe
extension.

If you do not have an exhaust pipe extension, open the
doors and get outside air into the area

Engine exhaust furnes

—LiN-23A0GB8

T5220

DX.AIR —19-17FEB99-1/1
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WORK IN CLEAN AREA

Before starting a job:

Clean work area and machine.

Make sure you have all necessary tools to do your job.
Have the right parts on hand.

Read all instructions thoroughly; do not attempt
shortcuts.

TEB42EJ -UN-180CTa8

Clean Work Area

DX,CLEAN —19-04JUNSD-1/1

REMOVE PAINT BEFORE WELDING OR
HEATING

Avoid potentially toxic fumes and dust,

Hazardous fumes can be generated when paint is heated
by welding, soldering, or using a torch.

Do all work outside or in a well ventilated area. Dispose of
paint and solvent properly.

-UN-23AUGB8

TS22¢

Remove paint before welding or heating:
Toxic Fumes

« If you sand or grind paint, avoid breathing the dust.

Wear an approved respirator.
« [f you use solvent or paint stripper, remove stripper with

soap and water before welding. Remove solvent or

paint stripper containers and other flammable material

from area. Allow fumes to disperse at least 15 minutes

before welding or heating.

DX, PAINT  —19-D3IMARG3—1/1
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AVOID HEATING NEAR PRESSURIZED FLUID
LINES :

Flammable spray can be generated by heating near
pressurized fluid lines, resulting in severe burns to
yourself and bystanders. Do not heat by welding,
soldering, or using a torch near pressurized fluid lines or
other flammabie materials. Pressurized lines can be
accidentally cut when heat goes beyond the immediate
flame area.

T8953 ~UN-15MAY90

Flarmmable Spray

OX,TORCH —19-0aMARB3—1M

ILLUMINATE WORK AREA SAFELY

{lluminate your work area adequately but safely. Use a
portable safety light for working inside or under the
machine. Make sure the bulb is enclosed by a wire cags.
The hot filament of an accidentally broken bulb can ignite
spilled fue! or oil.

23
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Work Area Safely

DX LIGHT —18-04JUNBG-1/1
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USE PROPER LIFTING EQUIPMENT

Lifting heavy components incorrectly can cause severe
injury or machine damage.

Follow recommended procedure for removal and
installation of components in the manual.

TS226 -UN-23AUGSES

Proper Lifting Equipment

DXLIFT _—19-04JUNS0-1/1

CONSTRUCT DEALER-MADE TOOLS
SAFELY

Faulty or broken tools can result in serious injury. When
constructing tools, use proper, quality materials and good
workmanship.

Do not weld tools unless you have the proper equipment
and experience to perform the job.

LX1016749 -UN-01JULS7

LX1016749
Construct Dealer-Made Tools Safely

DPSG,0U01604,899 —15-19MAYS8-1/1
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‘PRACTICE SAFE MAINTENANCE

Understand service procedure hefore doing work. Keep
area clean and dry.

Never lubricate, service, or adjust machine while it is

moving. Kaep hands, feet , and clothing from

power-driven pars. Disengage all power and operate '

controls to relieve pressure. Lower eguipment to the .
ground. Stop the engine. Remove the key. Allow machine

to cool.

Securely support any machine elements that must be

raised for service wark.

Keep all parts in good condition and properly installed. Fix

damage immediately. Replace worn or broken parts.

Remove any buildup of grease, ocil, or debris. ‘

On self-propelled equipment, disconnect battery ground
cable (-} before making adjustments on electrical systems
or welding on machine.

On towed implements, disconnect wiring harnesses from
tractor before servicing electrical system components or
welding on machine. :

TS218 -LUN-23AUGE8

Keep Area Clean

DX.SERV —19-17FEB49--1/1

e T

Use tools appropriate to the work. Makeshift tools and
procedures can create safety hazards.

Use power tools only to loosen threaded parts and
fasteners.

For logsening and tightening hardware, use the correct
size tools. DO NOT use U.S. measurement tools on
metric fasteners. Avoid bodily injury caused by slipping
wrenches.

TS779 -UN-08NOV8ES

Proper Tools
Use only service parts meeting John Deere specifications.

DX,REPAIR —-19-17FEB98-1/1
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Safety

DISPOSE OF WASTE PROPERLY 00

Improperly disposing of waste can threaten the
environment and ecology. Potentially harmful waste used
with John Deera equipment include such items as oil, fuei,
coolant, brake fluid, filters, and batteries.

Use leakproof containers when draining fluids. Do not use
food or beverage containers that may mislead someone
into drinking from them.

TS1133 -UN-26NOVI0

Do not pour waste onto the ground, down a drain, or into
any water source. Recycie Waste

Air conditioning refrigerants escaping into the air can
damage the Earth’s atmosphere. Government regulations
may require a certified air conditioning service center to
recover and recycle used air conditioning refrigerants.

Inquire on the proper way to recycle or dispose of waste

from your local environmental or recycling center, or from
your John Deere dealer,

OX.DRAIN _-18-03MARE3-1/1

LIVE WITH SAFETY

Before returning machine to customer, make sure
machine is functioning properly, especially the safety
systems. Install all guards and shields.

SAFETY
live withit

T8231 -18-070CT3B

Safety Systems

DX.LIVE —19-255EP92-1/11
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Group 01
General Information

UNIFIED INCH BOLT AND CAP SCREW TORQUE VALUES

SAE 1or2®

Grade
and
Head
Markings

SAE
Grade
and

Nut
Markings

Grade 1 Grade 20

Grade 5, 5.1, or 5.2 Grade 8 or 8.2

Lubricateg® |
1
{

Dry® Lubricateda

Drya

Lubricateda Dry® Lubricateda Drya

N-m | Ib-ft N-m N-m | Iib-ft N-m

(b-ft | N-m | (b-f N-m | [b-ft | Nm | (bt N-m Ib-ft

3.7
7.7
14

2.8
5.5
10

75
15
27

4.7
10 7
17 13

3.5 6
12
22 16
22
33
48

16
25
36

26
39
56

20
31
45

35
53
75

44
&7
95

28
42
60

67
120
190

50
87
140

78
140
140

135
240
240

a5
150
240

62
110
175

105
180
190

1 280
1-1/8 400
1-1/4 570

210
300
425

210
300
425

360
510
725

360
510
725

270
375
530

280
400
570

530
725

950
1250

1-3/8
1-1/2

750
1000

580
725

750
990

950
1250

700
925

DO NOT use these values if a different torque value
or tightening procedure is given for a specitic
application. Tarque values listed are for general use
only. Check tightness of fasteners periodically.

Shear bolts are designed to fail under predetermined
loads. Always replace shear bolts with identical grade.

2 “Lubricated"” means coated with a lubricant such as engine oil. or
fasteners with phosphate and oil coatings. "Dry” means piain or zinc
plated without any lubrication,

® Grade 2 applies for hex cap screws (not hex bolis) up to 152 mm
(6-in.) long. Grade 1 applies for hex cap screws over 152 mm (6-in.)
fong, and for ail other types of bolts and screws of any fength.

17
35
63

12.5
26
46

12 g
25 18
44 33

9.5 7
20 15
26

10
21
36

54
11
20

58
90
130

100
150
225

3z 75
50

70

41
63
90

70
110
155

52
80
115

55
B5
125

300
550
875

215
375
625

160
280
430

175
310
500

100
175
175

170
300
450

125
225

360 700

270
375
530

725
900
1300

540
575
950

925
1150
1650

675
850
1200

1050
1450
2050

750 .
1075
1800

1300
1850
2600

2150
2850

3400
455(

700
930

1700
2250

1250
1650

1550
2100

2700
3600

2000
2650

Fasteners should be replaced with the same or
higher grade. If higher grade fasteners are used,
these should only be tightened to the strength of the
original.

Make sure fasteners threads are clean and that you
properly start thread engagement. This will prevent
them from failing when tightening.

Tighten plastic insert or crimped steel-type lock nuts
to approximately 50 percent of the dry torque shown
in the chart, applied to the nut, not to the bolt head.
Tighten toothed or serrated-type lock nuts to the full
torque value,

DX, J0AQ1  —16-20JUL94-1/1

T51656  —19-02APRIY

CTM100 (0SNOV99)

01-1

PoweRTecH 10.5 L & 12.5 L Diesel Engines

110099
. BN=25




General Information

METRIC BOLT AND CAP SCREW TORQUE VALUES

4.8

Class 4.8 Class 8.8 or 9.8 Class 10.9 Class 12.9

Lubricated® Drya Lubricateds Lubricatede Lubricateda Dry=

Nm | Ib-it N-m lh-ft | N-m & Ib-H N-m Nm | Ib-#t . N-m | Ib-ft N-m Ib-ft

M6 4.8 3.5 6 4.5 9 6.5 11 - 85 13 8.5 12 15 15 19 14.5
M3 12 8.5 15 11 22 16 28 20 32 24 40 30 37 28 47 35
M10 23 17 29 21 - 43 32 55 40 63 47 80 60 75 55 g5 70

M12 40 29 50 37 75 55 95 70 10 80 140 105 130 35 120
M14 63 47 80 60 120 88 150 110 176 130 225 165 205 150 190
M16 100 73 125 92 19C¢ 140 240 175 275 200 350 256 320 240 400 300

M18 135 160 176 125 260 195 330 250 375 275 475 350 440 325 560 410
M20 190 140 240 180 375 275 475 350 530 400 675 500 625 460 800 580
M22 260 180 330 250 510 375 650 475 725 540 925 675 850 625 1075 800

M2.4 330 250 425 310 660 475 825 600 925 675 1150 850 1075 800 - 1350 1000
M27 43¢ 360 625 450 950 700 1206 875 1350 1000 1700 1250 ; 1600 1150 ; 2000 1500
M30 675 490 850 625 1300 950 1650 1200 | 1850 1350 2300 1700 | 2160 1600 | 2700 2000

M33 800 675 1150 850 { 1750 130Q | 2200 1650 | 2500 1850 | 3150 2350 | 2900 2150 | 3700 2750
M36 1150 B850 1450 1075 | 2250 1650 | 2850 2100 | 3200 2350 | 4050 3000 | 3750 2750 | 475¢ 3500

DO NOT use these values if a different torque value - Make sure fasteners threads are clean and that you
or tightening procedure is given for a specific properly start thread engagement. This wili prevent
application. Torque values listed are for general use them from failing when tightening.

only. Check tightness of fasteners periodically.

Tighten plastic insert or crimped steel-type lock nuts
Shear bolts are designed to fail under predetermined to approximately 50 percent of the dry torque shown
loads. Always replace shear bolts with identical in the chart, applied 1o the nut, not to the boit head.
property class. Tighten toothed or serrated-type lock nuts to the full
torgue value.
Fasteners should be replaced with the same or
higher property class. If higher property class
fasteners are used, these should only be tightened to
the strength of the original.

1 “Lubricated” means coated with a lubricant such as engine oil, or
fasteners with phosphate and oif coalings. "Dry" means plain or zinc
plated without any lubrication.

T81657 -19-02APRA97

CX.TORQZ2  —18-20JULI4-1/1
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General Information

ENGINE MODEL DESIGNATION

John Deere Engine Model—6105HRWO1

John Deere engine model designation includes number of
cylinders, displacement in liters, aspiration, user code, and
application code. For example:

6105HRW01 Engine

.. Number of cylinders
Liter designation
.. Aspiration

.. User code "
Application Code Engine Serial Number Plate

AG8427 —UN-Z1MAYYS

Turbocharged and air-to-coolant aftercooled
.. Turbocharged and air-fo-air aftercoaled

Davenport (Heavy-Duty Industrial) Warks
. OEM
- Waterloo (Trac:lor) Works

. Cameco

Zwelbrucken (Foraga Harvesler] Works

Application Code
01,02, efc., e Gode for specific application

RG.RGA4710.23 —18-30JUNSS-1/1
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General Information

Wl ENGINE SERIAL NUMBER PLATE
M INFORMATION

IMPORTANT: The engine serial number plate can be
easily destroyed. Remove the plate or
record the information elsewhere,
before “hot tank” cleaning the block.

-UN-D90ECa7

1. Engine Serial Number (A)

Each engine has a 13-digit John Deere engine serial
number identifying the producing factory, engine model
designation, and a 6-digit sequential number. The
following is an example:

Engine Serial Number Plate

RG6105H000000

RG e Factory code producing engine
6105H ... Engine model designation
QOODD0 ..t Sequential number
Factory Code Producing Engine

RG L rs Watefloo Engine Works
Engine Model Designation

8105H ... See Engine Model Pesignation on previous page
Sequential Number

000008 e 6-digit sequential number

2. Engine Application Data (B)

The second line of information on the engine serial
number plate identifies the engine/Deere machine ar
QEM relationship. See ENGINE APPLICATION
CHART later in this group.

RG.RG34710,24 -19-30SEPB7-1A1
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General Information

ENGINE OPTION CODE LABEL

JOHN DEERE OPTION CODES
PowerTeECH 102 1200 1300 1200 1500 1600 1700 1900 2000 2100 2200 2300 2400 2600

2800 2000 3000 3100 3500 3700 3800 3900 400D 4300 4400 4600 4700 4800
6125HF001 4800 5000 5100 5200 5500 5600 6700 5300 6200 6400 6500 6600 690D 7400

wwese (A A

Customer No. AJ00QG00G000 Number RG6125H000000

RGA740 -UN-12JULS9

Cption Code Label

In addition to the serial humber plate, OEM engines When in need of parts or service, furnish your

have an engine option code iabel affixed to the rocker authorized servicing dealer or engine distributor with
arm cover. These codes indicate which of the engine these numbers.

aptions were installed on your engine at the factory.

DPSG.OUO1004,817  —19-30JUNSS-1/1
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General Information

il ENGINE APPLICATION CHART

6

JOHN DEERE AGRICULTURAL EQUIPMENT

APPLICATIONS |

Machine Model No. Engine Model

TRACTORS—4-WHEEL DRIVE

Q200 .. ceeeraeert st nsisereneneenns 5 1T0SHRWO

9300 .o SRR - § 421 | 215114 )

Q400 e erereeemreeneeseere e e oo B125HRWO2

TRACTORS—LTY TRACKS

3QOT e B125HRW03
6125HRWO04

FORAGE HARVESTERS — SELF-PROPELLED
BB5Q ... B126HZ001
B780 oo 6125HZ002

CANE HARVESTER (CAMECO)
CH2500 .ot 6125AT8E01

JOHN DEERE CONSTRUCTION EQUIPMENT
APPLICATION

Machine Model No. Engine Model
LOADER—4-WHEEL DRIVE

TAH e BT25ADWOR
744HMH v s B126ADWO1
LX200 Hitachi 6125ADW02
LX230-3 Hitachi ..., B12BADWYD

ORIGINAL EQUIPMENT MANUFACTURERS {OEM)

APPLICATIONS
Machine Mode! No. Engine Model
6105HFQO01
6125AF001
6125AFMQ1
8125HFO01
RG.RG34710,26  —19-13AUGHS-1/1
CTM100 (09NOV99) 01-6 PowerTecH 10.5 L & 12.5 L Diesel Engines |
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General Information

GENERAL OEM ENGINE SPECIFICATIONS

UNIT OF
ITEM MEASURE 6105AF

Number of Cylinders 6
Fuel Diesel

Stroke 138
{5.43)

127
{5.00)

Displacement 10.5
{640}

Compression Ratio 16:1

Physical Dimensions:

Width 74
(29.2)

Height 1224
: (48.2)

Length 1326
(52.2)

Basic Dry Weight 1211
(2665)

6105HF
6
Diesel

138
(5.43)

127
(5.00)

105
(640}

16:1
B0S
(31.8)

1239
(48.8)

1326
{52.2)

1200
(2640)

6125AF 6125HF

6

&

DPSG,0U01004,925 -19-01JULSG-1/1
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General Information
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Group 02
Fuels, Lubricants and Coolant

DIESEL FUEL

Consult your local fuel distributor for properties of the
diesel fuel available in your area.

In general, diesel fuels are hlended to satisfy the low
temperature requirements of the geographical area in
which they are marketed.

Diesel fuels specified to EN 530 or ASTM D975 are
recommended.

In all cases, the fuel shall meet the following
properies:

+ Cetane Number of 40 minimum. Cetane number
greater than 50 is preferred, especially for
temperatures below —20° C (—4° F) or elevations
above 1500 m (5000 ft).

s Cald Filter Plugging Point (CFPP) below the
expected low temperature OR Cloud Point at least
5° C (9° F) below the expected low temperature.

» Fuel Lubricity should pass a minimum of 3100
gram load level as measured by the BOCLE scuffing
test.

» Sulfur Content
« Suifur content should not exceed 0.5%. Sulfur

content less than 0.05% is preferred.

«» |f diesel fuel with sulfur content greater than 0.5%
sulfur content is used, reduce the service interval
for engine oil and filter by 50%.

» DO NOT use diesel fuel with sulfur content greater
than 1.0%.

Bio-diesel fuels with properties meeting DIN 51606 or
equivalent specification may be used.

DO NOT mix used angine oil or any other type of
lubricant with diesel fuel.

RG.02,DT7324 —19-10NOVI7-1A

LUBRICITY OF DIESEL FUELS

Diesel fuel must have adequate lubricity to ensure
proper operation and durability of fuel injection system
components.

Diesel fuels for highway use in the United States and
Canada now require sulfur content less than 0.05%.
Diesel fuel in the European Union will require sulfur
content less than 0.05% by 1 October 1996.

Experience shows that some low sulfur diesel fuels
may have inadequate lubricity and their use may
reduce performance in fuel injection systems due to
inadequate lubrication of injection pump components.
The lower concentration of aromatic compounds in
these fuels also adversely affects injection pump seals
and may result in leaks.

Use of fow lubricity diesel fuels may also cause
accelerated wear, injection nozzle erosion or corrosion,

engine speed instability, hard starting, low power, and
engine smoke.

Fuel lubricity should pass a minimum of 3100 gram
load level as measured by the BOCLE scuffing test.

ASTM D975 and EN 580 specifications do niot require
fuels to pass a fuel lubricity test.

If fuel of low or unknown lubricity is used, add John
Deere PREMIUM DIESEL FUEL CONDITIONER (or
equivalent) at the specified concentration. John Deere
PREMIUM DIESEL FUEL CONDITIONER is available
in winter and summer formulas. Consult your John
Deere engine distributor or servicing dealer for more
information.

RG,02,DT7325 -19-10NOVI7-1/1
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Fuels, Lubricants and Coolant

ENGINE BREAK-IN OIL

The engine is ready for normal operation. However, Change the cil and filter after the first 100 hours of
extra care during the first 100 hours of operation will operation of a new or rebuilt engine.

result in more satisfactory tong-term engine

performance and life. New engines are filled at the After engine overhaul, fill the engine with John Deere
factory with John Deere ENGINE BREAK-IN OIL. ENGINE BREAK-IN OIL.

During the break-in period, add John Deere ENGINE

BREAK-IN OIL as needed to maintain the specified oil If John Deere ENGINE BREAK-IN OIL is not available,
level. DO NOT exceed 100 hours of operation with use a diesel engine oil meeting one of the following
break-in oil. during the first 100 hours of operation:

IMPORTANT: DO NOT add makeup oil until the oil » AP| Service Classification CE
A : ~is BELOW the ADD mark on dipstick. .« ACEA Specrflcatlon E1
: John Deere Engine Bréak-In.Qil - - ' '
- (TY22041) should be used to make - After the break in penod use John Deere PLUS 50‘9 or
" . up any oil consumed duringthe. . . other diesel engine oil as recommended in this
break-in period. . . o . manual ‘

| The engine should be operated at hee\ry loads with - . IMPORTANT Do not use John Deere PLUS-50® oit
-minimal idling-during the break-in period. If the enginé - .. - -orengine oils meeting API CG4, API.

has significant operating time at idle, constant speeds, - - .~ -~ - - . CF4, ACEA E3, or ACEA E2

-and/or light load usage, or makeup oil is required in - - - performance levels during the first

the first 100 hour period, a longer break-in-periodmay . ~ - . . . 100 hours of operation of a new or

be required. In these situations, -an additional 100 hour " rebuilt engine. These oils will not

break-in period is recommended using a new change : allow the engine to break-in -

of John Deere Engine Break-In Gil and a new John " properly.

Deere ail filter. '

PLUS-50 is a registered trademark of Deere & Company. RG,02,DT7326 —18-22JULE9-1/
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Fuels, Lubricants and Coolant

DIESEL ENGINE OIL

Use oil viscosity based on the expected air temperature
range during the period between oil changes.

The following oil is preferred:
» John Deere PLUS-50®
The following oil is also recommended:

¢ John Deere TORQ-GARD SUPREME TORQ-GARD
SUPREME®

Other oils may be used if they meet one or more of the
following:

API Service Classification CG-4
API Service Classification CF-4
ACEA Specification E3
ACEA Specification E2

Multi-viscosity diesel engine oils are preferred.

If diesel fuel with sulfur content greater than 0.5% is used,
reduce the service interval by 50%.

Extended service intervals may apply when John Deere
preferred engine oils are used. Consult your John Deere
dealer for more information.

PLUS-50 is a registered trademark of Deere & Company.
TORQ-GARD SUPREME is a tradernark of Deere & Company
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When John Deere PLUS-80% oil and the specified
John Deere filter are used, the service interval for
engine oil and filtter changes may be increased by
50%.

PLUS-50 is a registered trademark of Deere & Company.

EXTENDED DIESEL ENGINE OIL SERVICE INTERVALS

If other than PLUS-50® oil and the specified John

Deere filter are used, change the engine cil and filter

at the normal service interval.

RBG.RG34710.1031  —19-230C797 11
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Fuels, Lubricants and Coolant

ALTERNATIVE AND SYNTHETIC LUBRICANTS

Conditions in certain geographical areas may require
lubricant recommendations different from those printed
in this manual.

Some John Deere brand coolants and lubricants may
not be available in your location.

Consult your John Deere dealer to obtain information
and recommendations.

Synthetic lubricants may be used if they meet the
performance requirements as shown in this manual.

The temperature limits and service intervals shown in
this manuai apply to both conventional and synthetic

oils.

Re-refined base stock products may be used if the
finished lubricant meets the performance requirements,

DXALTER -—18-18MARGS-1/1

MIXING OF LUBRICANTS

In general, avoid mixing different brands or types of oil.

Qil manufacturers blend additives in their oils to meet
certain specifications and performance requirements.

Mixing different oils can interfere with the proper
functioning of these additives and degrade lubricant
performance.

Consult your John Deere dealer to obtain specific
information and recommendations.

DX LUBMIX -18-18MARBE-1/1
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Fuels, Lubricants and Coolant

OILSCAN PLUS® AND COOLSCAN PLUS®

T104220 ~UN~-DIOCTEE

OILSCAN Plus® and COOLSCAN Plus™ are John Check with your John Deere dealer on a maintenance
Deere sampling fluid programs to help you monitor program for your specific application. Your dealer has
machine maintenance and system condition. The the sampling products and expertise to assist you in
objective of a fluid sampling program is to insure lowering your overall operating costs through fluid
machine availability when you need it and to reduce sampling.

repair costs by identifying potential problems before

they become critical.

Qil and coolant samples should be taken from sach
system prior to its recommended change interval.

QILSCAN Fius is a registered trademark of Deere & Company.
COOLSCAN Plus is a trademark of Deere & C(}mpany. HG.01,DT7040  —19~290CTO7-1/4
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Fuels, Lubricants and Coolant

GREASE

Use grease based on NLGI consistency numbers and the
expected air temperature range during the service interval.

The following greases are preferred:

« John Deere HIGH TEMPERATURE EF GREASE
¢ John Deere MOLY HIGH TEMPERATURE EP GREASE
» John Deere GREASE-GARD™

Other greases may be used if they meet NLGI
Performance Classification GC-LB.

JO HIGH TEMP EP
JD MOLY RIGH TEMP EP
NLGI Number 2

l-——— GREASE-GARD

LG Number 1

-

Iq—NLGI Number Q

~UN-14MARS6

TS1654

GREASE-GARD is a trademark of Deere & Company. DX.GREAT —19-1BMARGE-17?
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Fuels, Lubricants and Coolant

Contact your engine distributor or servicing dealer to
determine what the cooling system of this engine is
filled with and the winter freeze protection level.

Solutions of antifreeze and supplemental coclant
additives MUST be used year-round for freeze
protection, boil-over protection, and to provide a stable,
noncorrosive environment for seals, hoses, and metal
engine parts.

The following engine coolant is preferred for service:

+ John Deere PREDILUTED ANTIFREEZE/SUMMER
COOLANT
s John Deere COOL-GARD™, where available.

John Deere ANTIFREEZE/SUMMER COOLANT
CONCENTRATE in a 40 to 60 percent mixture of
concentrate with quality water is also recommended.

JOHN DEERE PREDILUTED ANTIFREEZE/SUMMER
COOLANT

This product contains all the necessary ingredients that
make up the proper coolant solution: chemically pure
water, ethylene glycol {low silicate antifreeze), and
supplemental coolant additives (SCAs). It is ready to
use; no mixing is required.

John Deere Pradiluted Antifreeze/Summer Coolant
permits extended service life to 3000 hours or 36
months of operation.

JOHN DEERE CQOL-GARD™

COQL-GARD is a tradernark of Deere & Company.

DIESEL ENGINE COOLANT RECOMMENDATIONS

In certain geographical areas, John Deere
COOL-GARD™ is marketed for use in the engine
cooling system. This product contains all the
necessary ingredients that make up the proper coolant
solution: chamically pure water, ethylene giycol (low
silicate antifreeze), and supplemental coolant additives
(SCAs). It is ready to add to cooling system as is; no
mixing or supplemental coolant additives required.
Contact your John Deere Parns Network for local
availability.

John Deere COOL-GARD™has a service life of 2000
hours or 24 months of operation.

JOHN DEERE ANTIFREEZE/SUMMER COOLANT
CONCENTRATE

This product contains ethylene glycol {low silicate
antifreeze) and supplemental coolant additives (SCAs).
It must be mixed with qualily water, as described later
in this section, before adding to the engine cooling
system. The proportion of water to be used depends
upon the lowest freeze protection temperature desired
according to the following table:

% CONCENTRATE FREEZE PROTECTION LIMIT
40 24° C {-12° F)
50 -37° G {-34° F)
60 -52° G (-62° F)

John Deere Antifreeze/Summer Coolant Concentrate
has a service life of 2000 hours or 24 months ot
operation.

AG.02 /w7721 ~-18-01DECI7-1/1
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Fuels, Lubricants and Coolant

ENGINE COOLANT SPECIFICATIONS

Engine coolants are a combination of three chemical
components: ethylene glycol {antifreeze), inhibiting
coolant additives, and quality water.

Coolant solutions of quality water, ethylene glycol
concentrate (antifreeze), and supplemental coclant
additives (SCAs) MUST be used year-round to protect
against freezing, boil-over, liner erosion or pitting, and
to provide a stable, noncorrosive environment for
seals, hoses, and metal engine parts.

Some products, including John Deere PREDILUTED
ANTIFREEZE/SUMMER COQLANT, are fully
formulated coolants that contain all three components
in their correct concentrations. Do not add an initial
charge of supplemental coolant additivas to these fully
formulated products.

Some coolant concentrates, including John Deere
ANTIFREEZE/SUMMER COOLANT CONCENTRATE,
contain both ethylene glycol antifreeze and inhibiting
coolant additives. Mix these products and quality
water, but do not add an initial charge of supplemental
coolants additives.

Coolants meeting ASTM D5345 (prediluted coclant) or

ASTM D4985 (cootant concentrate) require an initial
charge of supplemental coolant additives.

Water Quality:

Water quality is important to the performance of the
cooling system, Distilled, deionized, or demineralized
water is recommended for mixing with ethylene glycol
base engine coolant concentrate. All water used in the

cooling system should meet the following minimum
specifications for quality:

Water Quality Specifications
Item Paris Per Grains Per
MHlion U.S. Galion
Chlorides (maximum) 40 25
Sulfates (maximum) ..o, 100 58
Total Disselved Solids (maximum) .. 340 20
Total Hardness (maximum) ........... 170 10

Ethyfene Glycol Concentrate (Antifreeze):

IMPORTANT: Do not use cooling system sealing
additives or antifreeze that contains
sealing additives.

The use of John Deere coolant products, as outlined
on the previous page, is strongly recommended.

If John Deere coolant products are not used, other low
silicate ethylene glycol base coclants for heavy-duty
engines may be used when mixed with quality water
and supplemental coolant additives (SCAs), if they
meet one of the following specifications:

» ASTM D5345 (prediluted coolant)
o ASTM D4985 (coolant concentrate) in a 40% to 60%
mixture of concentrate with quality water.

Coolants meeting these specifications require addition
of supplemental coolant additives (SCAs), formulated
for heavy-duty diesel engines, for protection against
corrosion and cylinder liner erosion and pitting.

Continged on next page AG.02,0T7036  -15-2900T97-1/3
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Fuels, Lubricants and Coolant

IMPORTANT: Never use automotive-type coolants
{such as those meeting ASTM D3306 or
ASTM D4656). These coclants do not
contain the correct additives to protect
heavy-duty engines. They often contain
a high concentration of silicates and
may damage the engine or cooling
system.

Supplemental Cooclant Additives (SCAs):

IMPORTANT: DO NOT over-inhibit antifreeze
solutions, as this can cause
silicate-dropout. When this happens, a
gel-type deposit is created which
retards heat transfer and coolant fiow
causing engine to overheat.

John Deere Liquid Coolant Conditioner

NOTE: John Deere Prediluted Antifreeze/Summer
Coolant, and John Deere Antifreeze/Summer 3
Coolant Concentrate contain supplemental coofant .
additives (SCAs). However, as the coolant
solution loses its effectiveness, additives will need
to be added.

Operating without proper coolant additive will result in
increased corrosion, cylinder liner erosion and pitting, and
other damage to the engine and cooling system. A simple
mixture of ethylene glycol and water WILL NOT give
adequate protection.

The use of supplemental coolant additives reduces
corrosion, erosion, and pitting. These chemicals reduce
the number of vapor bubbles in the coolant and help form
a protective film on cylinder liner surfaces. This film acts
as a barrier against the harmful effects of collapsing vapor
bubbles.

Inhibit the antifreeze-coolant mix with a non-chromate
inhibitor. John Deere Liquid Coolant Conditioner is
recommended as a supplemental coolant additive in John
Deere engines,

Continuesd on riext page RG.02,0T7036  —19-280CTe7-2/3
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Fuels, Lubricants and Coolant

IMPORTANT: Check inhibitors between drain intervals
every 600 hours or 12 months of
.operation. Replenish inhibitors by the
addition of a supplemental coolant
additive as necessary.

DO NOT use soluble oil.

Additives eventually lose their effectiveness and must be
recharged with additional supplemental coolant additives
available in the form of liquid coolant conditioner. Test
engine coolant. See TESTING DIESEL ENGINE
COOQLANT, as described later in this group.

Replenish coolant with additives as required. See
REPLENISHING SUPPLEMENTAL COOLANT
ADDITIVES (SCAs) BETWEEN COOLANT CHANGES in

this group.

RG 02,DT7036 -19-290C787-3/3
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Fuels, Lubricants and Coolant

TESTING DIESEL ENGINE COOLANT

Maintaining adequate concentrations of glycol and
inhibiting additives in the coolant is critical to protect the
enging and cooling system against freezing, corrosion,
and cylinder liner erosion and pitting.

Test the coolant solution at 600 hours or 12 months of
operation and whenaver excessive coolant is lost through
leaks or overheating to ensure the necessary protection.

RG7287 -UN-22SEPS9

COOLANT TEST STRIPS

Coolant test strips are available from your engine
setvicing dealer. These test strips provide a simple,
effective method to check the freeze point and additive
levels of your engine coolant.

Compare the results to the supplemental coclant additive
(SCA) chart to determine the amount of inhibiting
additives in your coolant and whether more John Deere
Liguid Coolant Conditioner should be added.

RG7397 -UN-0SDECE7

COCLSCAN™

For a more thorough evaiuation of your coolant, perform a
CoolScan™ analysis. See your engine servicing dealer for
information about CoolScan™.

CoolScan is a trademark of Deere & Campany. RG.02JW7722  —15-01DECHT-1
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Fuels, Lubricants and Coolant

REPLENISHING SUPPLEMENTAL COOLANT ADDITIVES (SCA’S) BETWEEN COOLANT

CHANGES

RGB241

RG6261 -LIN-DADECIT

IMPORTANT: Do not add supplemental coolant
additives when the cooling system is
drained and refilled with John Deere
ANTIFREEZE/SUMMER COOLANT or
John Deere COOL-GARD™.

NOTE: If a system is Io be filled with coolant that does
not contain SCA’s, the coolant must be.
" precharged. Determine the total system
capacity and premix with 3 % John Deere
Coolant Conditioner.

Through time and use, the concentration of coolant
additives is gradually depleted during engine operation.
Periodic replenishment of inhibitors is required, even
when John Deere ANTIFREEZE/SUMMER COOLANT
is used. The cooling system must be recharged with
additional supplemental coolant additives available in
the form of liquid coolant conditioner.

COOL-GARD is a trademark of Deere & Company.
CoolScan is a trademark of Degre & Comparny.

RAGE262 -UN-0SDECS7
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Maintaining the correct coolant conditioner
concentration (SCAs) and freeze point is essential in
your cooling system to protect against rust, liner pitting
and corrosion, and freeze-ups due to incorrect coolant
dilution.

John Deere LIQUID COOLANT CONDITIONER is
recommended as a supplemental coolant additive
in John Deere engines.

Do Not mix one brand of SCA with a different
brand.

Test the coolant solution at 600 hours or 12 months of
operation using either John Deere coolant test strips or
a CoolScan™ analysis. If a CoolScan™ analysis is not
available, recharge system per instructions printed on
label of John Deere Liquid Coolant Conditioner.

Continued on next page RG,01.DT7035 -19-290CT797-1/2
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Fuels, Lubricants and Coolant

—

IMPORTANT: ALWAYS maintain coolant at correct The use of non-recommended supplemental coolant
level and concentration. DO NOT additives may result in additive drop-out and gelation
operate engine without coolant for of the coolant.

even a few minutes.
If other coolants are used, consult the coolant supplier

If frequent coclant makeup is and follow the manufacturer's recommendation for use
required, the glycol concentration of supplemental coolant additives.

should be checked with JT05460
Refractometer to assure that the See ENGINE COOLANT SPECIFICATIONS eatlier in

desired freeze point is maintained. this group for proper mixing of coolant ingredients
Follow manufacturer’s instructions before adding to the cooling system.
provided with refractometer.

Add the manufacturer's recommended concentration of

suppiemental coolant additive. DO NOT add more than
the recommended amount.

RG,01,.0T7035 —19-200CT97-2/2

OPERATING IN WARM TEMPERATURE CLIMATES

John Deere engines are designed 1o operate using Foaming, hot surface aluminum and
glycol base engine coolants. iron corrosion, scaling, and

cavitation will occur when water is
Always use a recommended glycol base engine used as the coolant, even when
coolant, even when operating in geographical areas coolant conditioners are added.
where freeze protection is not required.

Drain cocling system and refill with
IMPORTANT: Water may be used as coolant in recommended glycol base engine

emergency situations only. coolant as soon as possible,

BG.O1,0T7034  —18-290CTH7-1/
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Fuels, Lubricants and Coolant

FLUSH AND SERVICE COOLING SYSTEM

CAUTION: Explosive release of fluids from
pressurized cooling system can cause serious
burns. Shut off engine. Only remove filler cap
when cool encugh to touch with bare hands.
Slowly loosen cap to first stop to relieve
pressure before removing cap completely,

IMPORTANT: Air must be expelled from cooling
system when system is refilled. Follow
procedure given in your operator's
manual.

The ethylene glycol base (antifreeze} can become
depleted of SCAs allowing various acids to form that will
damage engine components. In addition, heavy metais,
such as lead, copper and zinc, accumulate in the ethytene
glycol base. The heavy metals come from corrosion that
occurs to some degree with in a cooling system. When a
coolant is saturated to the point where it can no longer
hold heavy metals and other dissolved solids, they settle
out and act as abrasives on engine parts.

NQOTE: Refer to your operator's manual for a specific
service interval.

Flush cooling system as described in your operator’s
manual. Clean cooling system with clean water and
TY15979 John Deere Heavy-Duty Cooling System
Cleaner or an equivalent cleaner such as FLEETGUARD®
RESTORE™or RESTORE PLUS™. Follow the instructions
provided with the cleaner. Refitt cooling system with the
appropriate coolant solution. See ENGINE COOLANT
SPECIFICATIONS, earlier in this group.

FLEETGUARD is a registered trademark of the Cummins Engine
Company.
RESTORE is a trademark of FLEETGUARD.

TS281 -UN-23AUGS8

RESTORE PLUS is a trademark of FLEETGUARD. Continued on next page AG.01,0T7033 -19-290CTO7-1/2
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Fuels, Lubricants and Coolant

IMPORTANT: NEVER overfill the system. A
pressurized system needs space for
heat expansion without overflowing at
the top of the radiator. Coolant level
shouid be at bottom of radiator filler
neck.

Air must be expelled from cooling
system when system is refilled. Loosen
plug in side of thermostat housing to
allow air to escape when filling system.
Retighten plug when all the air has
been expelled.

After adding new coclant sclution, run engine until it
reaches operating temperature. This mixes the coolant
solution uniformly and circulates it through the entire
system. After running engine, check coolant level and
entire cooling system for leaks,

Contact your engine servicing dealer, if there are further
questions.

RG.01,077033  -19-2900T47-2/2

DISPOSING OF COOLANT

Improperly disposing of engine coolant can threaten the
environment and ecology.

Use leakproof containers when draining fluids. Do not use
food or beverage containers that may mislead someone
into drinking from them.

Do nat pour wasta onto the ground, down a drain, ar into
any water source.

Inquire on the proper way to recycle or dispose of waste
fram your local environmental ar recycling center, or from
yOur engine servicing dealer.

TS1133 -UN-26NOVI0R
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Group 03
Engine Mounting

SPECIAL OR ESSENTIAL TOOLS

NOTE: Order tools according to information given in the
U.5. SERVICE-GARD™ Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICE-GARD is g trademark of Deere & Company.

REG,34710.42 —10-30SEPI7-1/4

Special Mounting Bolts JDGIBO

Metric hardware is required to mount the POWeRTECH®
10.5 L and 12.5 L engines to the DO5223ST Engine
Repair Stand. Set consists of 4 flange head cap screws
(221774) (M16 x 2.0 x 65 mm]).

POWERTECH is & registared trademark of Deere & Company.

AGB501  -UN-21MAYOB

o=

JDGE80

RG.34710.42 —19-30SEPI7T-2/4

Engine Repair Stand D05223S5T

Mount engine for miscellaneous repairs. Use with JDG980
Special Mounting Bolts.

A

—UN-05DECA7

RG4520

D052235T

Continued on next page RG,34710.42 —18-30SEP97-3/4
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Engine Mounting

Use to safely lift engine for mounting onto DG5223ST
Engine Repair Stand.

RG 3471042 —19-30SEP97-4/4

SERVICE EQUIPMENT AND TOOLS

NOTE: Order tools according to information given in the
U.8. SERVICE-GARLO™ Catalog or from the
European Microfiche Tool Catalog (MTC). Some
{oofs may be available from a local supplier.

SERVICE-GARD is a trademark of Deere & Company. RG,AG34710.43 —19-30SEPS7-1/2

Engine Lifting Bracket JDG1018

Use with JDG23 and overhead lifting device to remove
and install POweRTECH™ 10.5 L and 12.5 L engines in
tractor chassis. Bracket allows you to maintain level
centers of gravity.

~UN-21MAY93

RGA50

JDG1018

PoweRTECH is a registered trademark of Deere & Company. RG.RG34710,43 -19-30SEF97—2/2
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Engine Mounting

OTHER MATERIAL

Number Name Use

TY9473 (Canadian) Strength)
242 (LOCTITE®)

T43512 (U.S) Thread Lock and Sealer {(Medium Attach lift strap cap screws.

LOCTITE is a registered trademark of Loctite Corp_ RG,RG34710,44 ~18-30SEPS7-1/1

'_ENGINE REPAIR STAND

NOTE: Only the 2722 kg (6000 Ib) heavy-duty engine
repair stand (A) No. DO52235T manufactured by
Owatonna Tool Co., Qwatonna, Minnesota is
referenced in this manual. When any other repair
stand is used, consulft the manufacturer's
instructions for mounting the engine.

Hefer to machine technical manual for steps to remove
engine from machine before installing it on repair stand.

Engine Repair Stand

A—Engine Repair Stand

RG,AG34712.1043
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Engine Mounting

SAFETY PRECAUTIONS

The engine repair stand shouid be used only by
qualified service technicians familiar with this
equipment.

To maintain shear strength specifications, alloy stesl
Class 12.9 or SAE Grade 8 or higher cap screws must
be used to mount adapters and engine to repair stand.
Use LOCTITE® 242 Thread Lock and Sealer on cap
screws when installing lifting straps on engine. Tighten
cap screws to specifications given.

For full thread engagement, be certain that tapped
holes in adapters and engine blocks are clean and not
damaged. A thread length engagement equal to 1-1/2
screw diameters minimum is required to maintain
strength requirements.

To avoid structural or personal injury, do not exceed
the maximum capacity rating of 2722 kg (6000 ib).
Maximum capacity is determined with the center of the
engine located not more than 330 mm (13 in.) from the
mounting hub surface of the engine stand.

The center of balance of an engine must be located
within 51 mm (2 in.) of the engine stand rotating shaft.

LOCTITE is a registered trademark of Loclite Corp.

1

Engine center of balance is generally located a few
millimeters above the crankshaft.

To pravent possible personal injury due to engine
slippage, recheck to make sure engine is solidly
mounted before releasing support from engine lifting
device.

Never permit any part of the body to be positioned
under a load being lifted or suspended. Accidental
slippage may result in personal injury.

The lifting jack is to be used when it is necessary to lift
the engine for rotation. When working on the engine,
the jack should be at its lowest position to keep the
center of gravity and the possibility of tipping low.

To prevent possible personal injury-due to sudden
engine movement, lower the engine by operating jack
release valve sfowly. Do not unscrew refease valve
knocb more than two turns from its closed pasition.

AG,RG34710,45 —19-30SEPI7—1/1
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Engine Mounting

DISCONNECT TURBOCHARGER OIL INLET
LINE

1. Drain all engine oil and coolaﬁt, if not previously done.

IMPORTANT: When servicing turbocharged engines
on a rollover stand, disconnect
turbocharger oil inlet line {A) from oil
filter housing or turbocharger before
rolling engine over. Failure to do so
may cause a hydraulic lock upon
starting engine. Hydraulic lock may
cause possible engine failure.

RG10241 -UN-03JULS9

Turbocharger Oil Inlet Ling

A—Turbocharger Qil Inlet Line
Hydraulic lock occurs when trapped oil

in the oil filter housing drains through
the turbocharger, the exhaust and
intake manifolds, and then into the
cylinder head.

After starting the engine, the trapped oil
in the manifold and head is released
into the cylinder(s) filling them with oil
causing hydraulic lock and possible
engine failure.

2. Disconnect turbocharger oil inlet line at turbocharger or
oil filter base.

OP5G,0U01004,218  —19-30JUNIS-1/3
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Engine Mounting

INSTALL ENGINE ADAPTER ONTO REPAIR
STAND

Attach the No. 205466 Adapter Assembly (A) to engine
repair stand using four 5/8-11 x 2 in. SAE Grade 8 (or
higher grade) cap screws. Tighten cap screws to 135 Nem
(100 ib-ft).

DO52238T Repair Stand with 205466 Adapter

RGA183 -UN-08DECST

RG.RG3471046 ~16-30SEP97-1/1
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Engine Mounting

ENGINE LIFTING PROCEDURE

CAUTION: The only approved method for lifting
the 6105 and 6125 Engine is with the use of
JDG23 Lifting Sling {D), R128000 Rear Lift Strap
(E) and R128001 Front Lift Strap (F). The front
plate lift eye {B) can be used as a lifting point
instead of R128001 Front Lift Strap. Use
extreme caution when lifting and NEVER permit
any part of the hody to be positioned under an
engine being lifted or suspended.

Lift engine with longitudinal loading on lift sling
and lifting brackets only. Anguiar loading
greatly reduces lifting capacity of sling and
brackets.

IMPORTANT: Ensure that engine lifting straps are
secured with Class 12.9 (or higher
class) cap screws. Apply TY9370
LOCTITE® 242 Thread Lock and Sealer
to lift strap cap screws.

NQOTE: If lift eye in fronf plate (B) is used instead of
R128001 Front Lift Strap, remove alternator (A).

if front lift strap (F) is being used, remove exhaust
shield (C) and install fift strap using shield
mounting cap screw holes.

1. Install R128001 Front Lift Strap and R128000 Rear Lift
Strap (or attach sling to front plate lift eye) and tighten
cap screws to 90 Nem (66 Ib-ft).

NOTE: Lift spacing on sling is adjustable. Position each
lifting point so that engine hangs level when lifted.

2. Attach the JDG23 Engine Lifting Sling (D) to lift straps
and overhead hoist or floor crane of adequate lifting
capacity.

LOCTITE is a registered trademark of Loctite Carp.

' Can be ordered from paris catalog.

Engine Lift Points

Engine Lifting

A—Alternator

B—Front Plate Lift Eye
C—Exhaust Shietd
D—JDG23 Lift Sling
E—R128000 Rear Li#t Strap’
F—R128001 Front Lift Strap’

Continued on next page
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Engine Motnting

IMPORTANT: Lifting straps are designed to lift the
engine and small accessories such as
hydraulic pumps and air compressors
mounted to the engine auxiliary gear
drive, or belt-driven components, such
as air conditioning compressors and
alternators. If larger components, such
as PTQO’s, transmissions, generators or
air compressors, are attached to other
locations on the engine, the lift straps
provided with the engine are not
intended for this purpose. Technician is
responsible for providing adequate
lifting devices under these situations.
See machine technical manual for
additional information on removing
engine from machine.

3. Carefully lift engine to desired location.

RG,AG34710,47 —19-30JUNDg—2/2

MOUNT ENGINE ONTO REPAIR STAND

A CAUTION: NEVER remove the overhead lifting
equipment until the engine is securely mounted
onto the repair stand and all mounting
hardware is tightened to specified torque.
Always release the overhead lifting equipment
slowly.

1. Remove starting motor (A).

RGB1B4A -UN-QSDECO7

2. On engipes with p_rimary fuel ﬁite.r’l water separator (B) Component Remaoval for Repair Stand Mounting
on left side of engine, remove primary fuel filter/water
separator. A—Starter Motor
B—Primary Fuel Filter
On later engines with large single fuel filter mounted on
left side of engine, remove fuel filter assembly.

Continued on next page RG,RG34710,49 -19-18AUGIE-1/3
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Engine Mounting

IMPORTANT: DO NOT use shorter cap screws than
recommended since mounting threads
in block bore may be stripped when
tightening to specified torque. USE
ONLY JDG980 METRIC BOLT KIT for
mounting engine to repair stand.

3. Mount engine to front engine adapter using two' M16 x
2.0 x 85 mm (Class 12.9) cap screws (A). Tighten cap
screws to 400 Nem (300 Ib-ft).

' From JDG980 Metric Bolt Kit.
e

RG8185 -UN-O0SDECI7

Front Repair Stand Cap Screws

A—Cap Screws

RG,AG34710.48  —19-19AUGO9-2/3

4. Mount engine to rear engine adapter using two' M16 x
2.0 x 65 mm (Class 12.9) cap screws (B). Tighten cap
screws to 400 Ne=m (300 Ib-ft).

! From JDGY80 Metric Bolt Kit.
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Rear Repair Stand Cap Screws

B—Cap Screws

RG.RG34710,48 —18-19AUGOS-3/3
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Engine Mounting

] CLEAN ENGINE
10

1. Cap or plug all openings (air intake, exhaust, fual,
coolant, efc.).

2. Remove electrical components (starter, alternator,
etc.). Cover electrical components that are not
removed with plastic and tape securely to prevent
moisture damage.

3. Thoroughly steam clean engine.

RGA18R -UN-21MAY9B

IMPORTANT: Never steam clean or pour cold water ‘ 6125HRW Engine on Repair Stand
on an injection pump while it is still
warm. To do so may cause seizure of
pump parts.

2
AG,AG34710,49 -19-13AUG99-1/1
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N Group 04 | '
Engine Rebuild Guide, Break-In and Tune-Up

6105 AND 6125 ENGINE DISASSEMBLY SEQUENCE 04
1
The following sequence is suggested when complete 9. Remove water pump assembly. (See REMOVE
engine disassembly for overhaul is required. Refer to WATER PUMP in Group 25.) Remove water
the appropriate repair group when removing individual manifold/thermostat housing assembly. (See
compaonents. REMOVE AND INSTALL THERMOSTAT HOUSING
in Group 25.)

NOTE: Remove starting mator and primary fuel
filter/water separator before mounting engine 10. Remove all six piston spray jets.
onto repair stand.
11. Remove primary fuel filter along with mounting

1. Drain all coolant, fuel, and engine oil. Perform John base and hand primer pump assembly on dual rail
Deere CoolScan™ and OILSCAN® analysis. fusl systems. (See REPLACING PRIMARY FUEL
Dispose of remaining fluids properly. (See FILTER/WATER SEPARATOR in Group 35.)
DISPOSING OF COOLANT in Group 2.) Rermove final fuel filter along with mounting base

on dual rail fuel systems. (See REPLACE FINAL

2. Mount engine onto recommended safety approved (SECONDARY) FUEL FILTER ELEMENT in
repair stand. (See MOUNT ENGINE ONTO Group 35.)

REPAIR STAND in Group 3.)
Remove fuel filter assembly along with mounting
3. Remove fan, drive belts, and fan drive assembly. base on single rail fuel systems. (See REPLACE
FUEL FILTER ELEMENT in Group 36.)
4. Remove alternator and compressor if not previously

removed. 12. On 6105H and 6125H engines, remove air intake
manifold. (See REMOVE, INSPECT AND
5. Remove vibration damper and pulley assembly from INSTALL INTAKE MANIFQLD in Group 30.)
crankshafl. (See REMOVE CRANKSHAFT
VIBRATION DAMPER AND PULLEY in Group 15.) 13. On 6105A and 6125A engines, remove aftercooler
assembly. (See REMOVE AND INSTALL
6. Disconnect all air intake/exhaust piping and AFTERCOOLER ASSEMBLY in Group 30.)
turbocharger oil inlet/drain lines. Remove
turbocharger. (See REMOVE TURBOCHARGER in 14. Remove fuel supply pump on dual rail fuel
Group 30.) systems. {(See REMOVE AND INSTALL FUEL
SUPPLY PUMP in Group 35.) Remove fuel supply
7. Remove exhaust manifold and gaskets. (See pump on single rail fuel systems. (See REMOVE
REMOVE, INSPECT AND INSTALL EXHAUST AND INSTALL FUEL SUFPLY PUMP in Group
MANIFOLD in Group 30.) 38.) Remove fuel manifold assembly (if equipped)
from rear of cylinder head. {(See REMOVE AND
8. Remove ail filter, Remove il filter housing. (See INSTALL FUEL MANIFOLD in Group 35.) Remove
REMOVE OIL FILTER AND VALVE HOUSING in all remaining fuet lings, identify for reassembly in
Group 20.) Remove oil cocler assembly. (See correct location.
REMOVE, CLEAN AND INSPECT QIL COOLER in
Group 20.)

CoolScan is a frademark of Deere & Company.
ON.SCAN is a registered trademark of Desra & Company. Continued on next page RG.RAGIATIOSE —19-06IULIG-1/2
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Engine Rebuild Guide, Break-In and Tune-Up

15. Remove engine ¢il pan. (See REMOVE ENGINE
: OIL PAN in Group 20.) Remove oil pickup tube.
{See REMOVE AND INSTALL OIL PICKUP TUBE

in Group 20.)

16. Remove front gear train access cover and timing
gear cover. (See REMOVE TIMING GEAR
COVER in Group 15.)

17. Remove rocker arm cover. {See REMOVE AND
INSTALL ROCKER ARM COVER in Group 5.)
Disconnect electrical wires from unit injectors and
remove wiring harness through opening at rear of
cylinder head.

NOTE: lIdentify valve train components and electronic
unit injectors for reassembly in same location
as removed.

18. Remove rocker arm shaft clamps. Remove valve
bridges and push tubes.

19. Remove electronic unit injectors and wiring
harness on dual rail fuel systems. {See REMOVE
AND INSTALL ELECTRONIC UNIT INJECTORS
in Group 35.)

Remove electronic unit injectors and wiring
harness on single rail fuel systems. (See
REMOVE AND INSTALL ELECTRONIC UNIT
INJECTORS in Group 36.)

20. Remove front and rear rocker arm and shaft
assembly. (See REMOVE ROCKER ARM
ASSEMBLY in Group 5.)

21. Remove camshaft gear and idler gear assembly.
Remove camshaft position sensor and remove
camshaft. (See REMOVE AND INSTALL
CAMSHAFT in Group 16.)

22. Remove oil pump drive gear and remove cil pump
assembly. (See REMOVE ENGINE OIL PUMP in
Group 20.)

PLASTIGAGE Is a registered trademark of DANA Carp.

23. Remove cylinder head and gasket. (See REMOVE
CYLINDER HEAD in Group 5.)

24. Remove flywheel. (See REMOVE FLYWHEEL in
Group 15.) Remove flywheel housing. (Ses
REMOVE FLYWHEEL HOUSING in Group 15.)
Remove rear crankshaft seal and seal housing.
(See REMOVE REAR CRANKSHAFT OIL SEAL
AND HOUSING ASSEMBLY in Group 15.)

25. Remove engine front plate. (See REMOVE AND
INSTALL CYLINDER BLOCK FRONT PLATE in
Group 10.)

NQOTE: Perform wear checks on connecting rod and
main bearing surfaces with PLASTIGAGE®
during engine disassembly.

26. Remove piston and connecting rod assemblies
with bearings. {See REMOVE PISTONS AND
CONNECTING RODS in Group 10.)

27. Check crankshaft endplay. (See CHECK
CRANKSHAFT ENDPLAY in Group 15.) Remove
main bearing caps with bearings. (See REMOVE
CRANKSHAFT MAIN BEARINGS in Group 15.)
Remove crankshaft. (See REMOVE
CRANKSHAFT in Group 15.)

28. Remove cylinder block plugs and serial number
plate if block is to be put in a hot tank. (See
COMPLETE DISASSEMBLY OF CYLINDER
BLOCK in Group 10.)

29. Refer to appropriate group for inspaction and
repair of individual components.

AG.RG34710.50 -19-08JL1.9g-2/2
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Engine Rebuild Guide, Break-in and Tuhe-Up

SEALANT APPLICATION GUIDELINES

Listed below are sealants which have been tested and
are used by the John Deere factory to control leakage
and ensure hardware retention. ALWAYS use the
following recommended sealants when assembling
your John Deere Diesel Engine to ensure guality
performance.

LOCTITE® thread sealants are designed to perform to
sealing standards with machine oil residue present. If
excessive maching oil or paor cleanliness quality exist,
clean with solvent. Refer to John Deere Merchandise
and Parts Sales Manual for ordering information.

IMPORTANT: LOCTITE® gasket materials are NOT
designed to work with oil residue
present. Oil residues must be
cleaned from surfaces before
applying gasket material.

LOCTITE® 242 Thread Lock & Sealer (Medium
Strength) {blue):

TY9370 6 mL (0.2 oz) tube

+ Threaded plugs and fittings: fuel filter base, oil pan
drain plug, cylinder block (oil galley).

s Cap screws: oil filler inlet, water pump, timing gear
cover, camshaft gear access cover, oil pump.
Qil pressure sending unit.

s Turbocharger it inlet fitting.

¢ Fuel filter check valve or elbow on dual rail fuel
system.

+ Piston spray jets.

+ Timing gear cover and front plate gaskets.

LOCTITE® 271 Thread Lock & Sealer (High
Strength) (clear):

TY9371 6 mL (0.2 oz) tube

LOCTITE is a registered trademark of Loctite Corp.
TEFLON is a registered trademark of the Du Pont Company

« Qil filter adapter-to-base.

LOCTITE® 277 Thread Lock & Sealer (High
Strength) (red):

T43514 50 mL {1.7 oz) bottle
« Expansion plugs in cylinder head.

LOCTITE® 515 Flexible Sealant (General Purpase)
(purple):

TY6304 50 mL (1.7 0z) bottle

e Front plate.
= Timing gear cover and camshaft gear access cover.

LOCTITE® 592 Pipe Sealant with TEFLON® (white):
TY9374 6 mL {0.2 oz} tube

» Pipe plugs: cylinder block {water manifold),
thermostat housing, air intake manifold, and water
pump.

Temperature sending unit.

Qil pressure sending unit.

Oil cooler housing drain valve.
Coolant heater.

Oil pan drain valve/hose.

LOCTITE® 680 Maximum Strength Retaining
Compound {green):

TY15969 6 mL {0.2 oz) tube

+ Crankshaft flange and ID of front wear sleeve for
front and rear oil seal/wear sleeve installation.
« Steel cup plugs on cylinder head and block.

Continued on next page RG.RG34710.51 -19-06ALKG99-1/2
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Engine Rebuifd Guide, Break-in and Tune-Up

PT56¢ NEVER-SEEZ* Compound LOCTITE® 17430 High Flex Form-in-Place Gasket
PT569 227 g (8 oz) Brush T43514 50 mL (1.7 oz) bottle

PT506 453 g (16 0z) Spray » Oil pan-to-cylinder block (timing gear cover and rear
seal housing T-joints). .
» Cap Screws: exhaust manifold, aftercooler,
turbocharger cap screws/nut, intake manifold and LOCTITE® TY16285 Clean-and-Cure Primer

turbocharger oil return line.
« Clean mating gasket surfaces on timing gear cover

LOCTITE® 222 Small Screw Threadiocker and camshaft gear access cover,
(Removabie) {Purple)

TY24311 0.5 mL (0.02 oz} tube

« EUI solenoid terminal nuts.

NEVER-SEEZ is a registered trademark of the Emhart Chemical

Group.
LOCTITE is a registerad trademark of Loctite Corp. RG.RG3471051 -19-06AUGID-2/2
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Engine Rebuild Guide, Break-In and Tune-Up

6105 AND 6125 ENGINE ASSEMBLY SEQUENCE

The following assembly sequence is suggested when
engine has been completely disassembled. Be sure to
check runout, clearance, and afl critical physical part
specifications prior to assembling engine. Replace
parts as necessary and tighten retaining hardware to
specifications given. Refer to the appropriate repair
group when assembling engine.

IMPORTANT: ALWAYS replace vibration damper
whenever crankshaft is replaced or
after a major engine overhaul.

1. Install all plugs in cylinder block that were removed
to service cylinder block. (See COMPLETE
DISASSEMBLY OF CYLINDER BLOCK in Group
10.)

IMPORTANT: If new piston and liner kits are being

installed, install these as an
assembly after crankshaft has been
installed.

2. Instalt cylinder linars without O-rings and measure
liner stand-out. Install liners with packing. (See
INSTALL CYLINDER LINERS in Group 10.)

3. Install crankshaft. See INSTALL CRANKSHAFT in
Group 15.) Install main bearings. (See INSTALL

MAIN BEARING INSERTS IN BLOCK in Group 15.)

Rotate crankshaft by hand to ensure correct

assembly. Check crankshaft endplay. {See CHECK

CRANKSHAFT ENDPLAY in Group 15.)

4. Install pistons and connecting rods. Rotate
crankshaft by hand to ensure corract assembly.
(See INSTALL PISTONS AND CONNECTING
ROCDS in Group 10.)

5. Install crankshaft rear oil seal housing and check.
(See INSTALL CRANKSHAFT REAR OIL SEAL
HOUSING in Group 15.) Install rear oil seal and
wear sleeve assembly. (See INSTALL
CRANKSHAFT REAR OIL SEAL AND WEAR
SLEEVE in Group 15.)

6.

10.

1.

12.

14.

15.

Continued on next page

. Instali idler gear. Pin camshaft and crankshatt.

Install fiywheel. (See INSTALL FLYWHEEL in
Group 15.) Install flywheel housing. (See REMOVE
AND INSTALL FLYWHEEL HOUSING in Group
15.)

Install engine front plate. (See REMOVE AND
INSTALL CYLINDER BLOCK FRONT PLATE in
Group 10.)

Install engine oil pump and drive gear. (See
INSTALL ENGINE CIL PUMP in Group 20.)

Install cylinder head using a new gasket. (See
INSTALL CYLINDER HEAD in Group 05.)

Install camshaft and camshaft drive gear. (See
REMOVE AND iNSTALL CAMSHAFT in Group
16.)

Install front timing gear cover. (See INSTALL
TIMING GEAR COVER in Group 15))

Install il pickup tube. (See REMOVE AND
INSTALL QOIL PICKUP TUBE in Group 20.) Install
engine oil pan. (See INSTALL ENGINE OIL PAN
in Group 20.)

Adjust idler gear-to-camshaft gear and idler
gear-to-oil pump gear backlash. (Ses ADJUST
FRONT TIMING GEAR BACKLASH in Group 16.)

Install crankshatft vibration damper and pulley
assembly {with oi! seal). {See INSTALL
CRANKSHAFT VIBRATION DAMPER AND
FRONT OIL SEAL in Group 15.)

install electronic unit injectors and wiring harness
on dual rail fuel systems. (See REMOVE AND
INSTALL ELECTRONIC UNIT INJECTORS in
Group 35.)

RG,RG34710,52 —15-06JUL9S-1/2
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Engine Rebuild Guide, Break-In and Tune-Up

17.

18.

19.

20.

Install electronic unit injectors and wiring harness
on single rail fuel systems. {See REMOVE AND
INSTALL ELECTRONIC UNIT INJECTORS in
Group 36.)

. Install valve bridges and push tubes. Install front

and rear rocker arm shaft assemblies. (See
INSTALL ROCKER ARM ASSEMBLY in Group 5.)
Preload unit injectars and adjust valve clearance.
{See CHECK AND ADJUST VALVE ASSEMBLY
CLEARANCES AND INJECTOR PRELCAD in
Group 5.) Install timing gear cover. (See INSTALL
TIMING GEAR COVER in Group 15.)

Install fuel supply pump on dual rail fuel systems.
{See REMOVE AND INSTALL FUEL SUPPLY
PUMP in Group 35.} Install fuel supply pump on
single rail fuel systems. (See REMOVE AND
INSTALL FUEL SUPPLY PUMP in Group 36.)
Install fuel manifold assembly (if equipped) on rear
of cylinder head. (See REMOVE AND INSTALL
FUEL MANIFOLD in Group 35.) Install all
remaining fuel lines, identify for reassembly in
correct location.

On 6105H and 6125H engines, install air intake
manifold. {(See REMOVE, INSPECT AND
INSTALL INTAKE MANIFOLD in Group 30.)

On 8108A engines, install aftercooler assembly.
{See REMOVE AND INSTALL AFTERCQOLER
ASSEMBLY in Group 30.)

On dual rail fuel systems, install primary fuel filter
assembly. {See REPLACING PRIMARY FUEL
FILTER/WATER SEPARATOR in Group 35.)
Install final fuel filter assembly. [See REPLACE

21,

22.

23.

24.

25.

26.

27.

28.

FINAL (SECONDARY) FUEL FILTER ELEMENT
in Group 35.] Connect and tighten all fuel lines.

On single rail fuel systems, install fuel filter
assembly. {See REPLACE FUEL FILTER
ASSEMBLY in Group 36.) Connect and tighten all
fuel lines.

Install all six piston spray jets,

Install water pump assembly. (See INSTALL
WATER PUMP in Group 25.) Install water
manitold/thermostat housing assembly. (See
REMCVE AND INSTALL THERMOSTAT
HOUSING in Group 25.)

Install oil filter housing/oil cooler assembly. (See
INSTALL OIL COOLER AND QIL FILTER/VALVE
HOUSING ASSEMBLY in Group 20.) Install
engine oil filter.

Install exhaust manifold assembly. (See REMOVE,
INSPECT AND INSTALL EXHAUST MANIFOLD in
Group 30.) install turbocharger. {See INSTALL
TURBOCHARGER in Group 30.) Connect all
turbocharger oil lines and intake/exhaust piping.

Install alternator, compressor, fan drive, fan, and
drive belt. {(See machine TM.)

Mount engine into vehicle, Fill engine systems with
recommended fuel, lubricant, and coolant.

Perform engine break-in and normal standard
performance checks. (See PERFORM ENGINE
BREAK-IN in Group 4.)

RG,AGI4714.52 —18-06JUL99-2/2
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Engine Rebuild Guide, Break-in and Tune-Up

ENGINE BREAK-IN GUIDELINES 04

Engine break-in should be performed after overhaul or
when the following repairs have been made:

Main bearings, rod bearings, crankshaft, or any
combination of these parts have been replaced.

Pistons, rings, or liners have been replaced.

Rear crankshaft oil seal and wear sleeve have been
replaced. (Primary objective is to see if oil seal still leaks).

Cylinder head has been removed.
Injection pump has been removed or critical adjustments

have been made while it is on the engine. (Primary
objective is to check power).

RG,RG34710,1053 —38-03INOYVIS-1/1
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Engine Rebuild Guide, Break-in and Tune-Up

PERFORM ENGINE BREAK-IN

IMPORTANT: If engine has a PTO, break-in can be
performed at the PTO if it is done as
specified below. Te prevent possible
damage to the PTQO gear box, DO
NOT apply full load through the PTQ
for any longer than the specified 10
minutes below.

Use a dynamometer to perform the following
preliminary break-in procedure. If necessary,
preliminary engine break-in can be performed without
a dynamometer if under controlled operating
conditions.

IMPORTANT: DO NOT use John Deere PLUS-50 oil
or engine gils meeting APl CG4, API
CF4, ACEA E3 or ACEA EZ2,
performance levels during break-in
period of an engine that has had a
major overhaul. These oils will not
allow an overhauled engine to
properly wear during the break-in
petiod.

Do not add makeup oil until the oil
level is BELOW the add mark. John
Deere Break-In Qil should be used to
make up any oil consumed during
break-in period.

DO NOT fill above the crosshatch
pattern or FULL mark. Qil levels
anywhere within the crosshatch are
acceptable.

1. Filt engine crankcase to proper level with John
Deere ENGINE BREAK-IN OIL during break-in
operation. Use break-in oil regardless of ambient
temperature. This oit is specifically formulated to
enhance hreak-in of John Deere diesel engines.
Under normal conditions, do not exceed 100 hours
with break-in oil.

If John Deere Engine Break-In Qil is not available,
uge diesel engine oil meeting APl Service
Classification CE or ACEA Specification E1.

IMPORTANT: During preliminary break-in,
periodically check engine oil
pressure and coolant temperature.
Also check for signs of fuel, oil, or
coolant leaks. .

2. Start engine, run at loads and speeds shown in
following chart for time limits given.

PRELIMINARY ENGINE BREAK-IN AFTER MAJOR OVERHAUL

Time Load . Engine Speed

1 minute No load 850 rpm

2 minutes, No load Fast Idle

10 minutes 1/2—3/4 load 2000 rpm to rated
speed

10 Minutes Full load Rated speed

3. After preliminary break-in, run engine i—2 minutes
at 1500 rpm, with no load before shut-down.

4. Check and readjust valve clearance as necessary.
Cylinder head retorgque is not required.

NOTE: During the first 20 hours, avoid profonged
periods of engine idling or sustained maximurm
lfoad operation. If engine will idle longer than 5
minutes, stop engine.

5. Operate the engine at heavy loads with minimal
idling during the break-in period.

If the engine has significant operating time at idle,
constant speeds, and/or light load usage, an additional
100 hour break-in period is recommended using a new
change of John Deere ENGINE BREAK-IN OIL and
new John Deere qil filter.

Continued on next page RG,100,JW7645 —19-05NOVa9-1/2
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Engine Rebuild Guide, Break-In and Tune-Up

Check engine oil level more frequently during engine
break-in period. As a general rule, makeup oil should
not need to be added during 100-hour break-in period.
However, if makeup oil is required in the first 100-hour
break-in, an additional 100-hour break-in period is
required. Use a new change of John Deere ENGINE
BREAK-IN OIL and a new John Deere oil fiiter.

After 100 hours maximum, drain break-in oil and
change oil filter. Fill crankcase with John Deere
TORQ-GARD SUPREME® OR PLUS-50® or other
heavy-duty diesel engine oil within the same service

TORQ-GARD SUPREME is a registered trademark of Deere &
Company.
PLUS-50 is a registered fradernark of Deere & Company.

classification as recommended in this manual. See
DIESEL ENGINE QIL in Group 02, Fuels, Lubricants,
and Coolant,

NOTE: Some increase in oil consumption may be
expected when low viscosity oils are used.
Check ail levels more frequently.

If air temperature is below -10¢ C (14° F), use
an engine block heater.

RG,100,JW7845 —19-0ENQOVA9-2/2

CHECK CRANKCASE VENTILATION
SYSTEM

1. Inspect crankcase ventilation system for restrictions.

Lack of ventilation causes sludge to form in crankcase.

This can lead to clogging of oil passages, filters, and
screens, resulting in serious engine damage.

. Clean crankcase vent tube {A) with solvent and
compressed air if restricted. Install and tighten hose
clamps securely.

RG10239 -UN-03JULS9

Crankcase Vent Tube

A-—Crankcase Vent Tube

DPSG,OUC1004,819  ~18-30JUN99—1/1
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CHECK AIR INTAKE SYSTEM

1. Replace air cleaner primary filter element. Replace
secondary element if primary element has holes in it.
(See REPLACING AIR CILEANER FILTER ELEMENTS
in operator's manual.)

. Check condition of air intake hose(s). Replace hoses
that are cracked, split, or otherwise in poor condition.

=-UN-12JUL9S

. Check hose clamps for tightness. Replace clamps that
cannot be properly tightened. This will help prevent
dust from entering the air intake system which could
cause serious engine damage.

RGE717A

. If air cleaner has an automatic dust unloader valve (A),
inspect valve for dust buildup or restrictions.

. Check air intake restriction indicator gauge (B) (if
equipped) to determine if air cleaner needs to be
serviced.

Restriction indicator Gauge

A—Unloader Valve
B—~Restriction Indicator Gauge

DPSG,0U01004,920  —19-08JUL99-1/1

CHECK EXHAUST SYSTEM

1. Inspect exhaust system for leaks or restrictions. Check
manifold for cracks. Repair or replace as necessary.

. Check that turbocharger-to-exhaust elbow adapter
clamps are securely tightened and do not leak.

. Check exhaust stack for evidence of cil leakage past
valve stemn seals.

Oil in exhaust stack may be caused by excessive valve
stem-to-guide clearance or excessive light load engine
idling.

H,RG34710,1057 -18-230CT97-14
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CHECK AND SERVICE COOLING SYSTEM

1. Remove trash that has accumulated on or near
radiator.

. Visually inspect entire cooling system and all
components for leaks or damage. Repair or replace as
necessary.

—UN-T2JUL99

. Remove the foam filter from weep hole (A, shown
removed) located on the side of timing gear cover and
discard filter. Inspect the weep hole for any restrictions.

RGET18A

Weep Hole with Foam Filter

. Insert a heavy gauge wire deep into weep hole to

. A—Weep Hole
make sure hole is open. P

. Install new foam fiiter flush with bore opening.

Continued on next page DPS{5,0U01004,922  —18-01JULI2-1/2
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Engine Rebuild Guide, Break-in and Tune-Up

A CAUTION: Do not drain coolant until the coolant -
temperature is below operating temperature.
Always loosen coolant drain valve (A) slowly to
relieve any excess pressure.

6. Remove and check thermostat(s). (See REMOVE AND
TEST THERMOSTATS in Group 25.)

7. Drain and flush cooling system. (See FLUSH AND
SERVICE COOLING SYSTEM in Group 02.)

IMPORTANT: Air must be expelled from cooling
system when system is refilled. Loosen
temperature sending unit fitting at rear
of cylinder head, bleed plug at top front
of cylinder head, or plug in thermostat
housing to allow air to escape when
filling system. Retighten fitting or plug
when all the air has been expelled.

8. Fill cooling system with coolant. Follow
recommendations in Group 02. (See DIESEL ENGINE
COOLANT RECOMMENDATIONS in Group 2.)

9. Run engine until it reaches operating temperature.
Check entire cooling system for leaks.

10. After engine cools, check coolant level.

NOTE: Coolant level shouid be even with bottom of
radiator filler neck.

11. Check system for holding pressure. (See PRESSURE
TEST COOLING SYSTEM AND RADIATOR CAP in
Group 105 of CTM115.)

TS261 -UN-23AUGES

RGB246 -UN-0DGDECS7

Coolant Drain Valve

A—Coolant Drain Valve

OPSG.OU01004,922 —18-D1JULBZ-2/2
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CHECK ELECTRICAL SYSTEM

CAUTION: Battery gas can explode. Keep
sparks and fiames away from batteries. Use a
flashlight to check battery electrolyte level.

Never check battery charge by placing a metal
object across the posts. Use a voitmeter or
hydrometer.

Always remove grounded (-) battery clamp first )
and replace it last. Prevent Battery Explosions

. Clean batteries and cables with damp cloth. If
corrosion is present, remove it and wash terminals with
a solution of ammoenia or baking seda in water. Then
flush area with clean water.

. Coat battery terminals and connectors with petroleum
jelly mixed with baking soda to retard corrosion.

. Test batteries. If batteries are not near full charge, try
to find out why.

. On low-maintenance batteries, check level of
electrolyte in each cell of each battery. Level should be
to bottom of filler neck. If water is needed, use clean,
mineral-free water.

If water must be added to batteries more often than
every 250 hours, alternator may be overcharging.

NOTE: Water cannot be added to maintenance-free
batteries.

. If batteries appear to be either undercharged or
overcharged, check alternator and charging circuit.

. Check tension of drive belts. See operator's manual.
. Check operation of starter motor and gauges.
NOTE: For test and repair of alternators and siarter

motors, see CTM77, Alternaltors and Starting
Motors.

T8204 -UN-23AUGSB

RG,AG34710,1059 —19-230CT47-1A1
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PRELIMINARY ENGINE TESTING BEFORE
TUNE-UP

Before tuning-up an engine, determine if a tune-up will
restore operating efficiency. If in doubt, the following
preliminary tests will help determine if the engine can be
tuned-up. Choose from the following procedures only
those necessary to restore the unit.

1. After engine has stopped for several hours, loosen
crankcase drain plug and watch for any water to seep
out. A few drops could be due to condsnsation, but
any more than this would indicate problems which
require engine repairs rather than just a tune-up.

. With engine stopped, inspect engine coolant for oil fitm.
With engine running, inspect coolant for air bubbles.
Either condition would inclicate problems which reguire
engine repairg rather than just a tune-up.

. Perform a dynamometer test and record power output.
(See DYNAMOMETER TEST later in this group.)
Repeat dynamometer test after tune-up. Compare
power output before and after tune-up.

. Perform compression test. (See TEST ENGINE
COMPRESSION PRESSURE in Group 105 of
CTM115.)

-DPSG,OUO1004,921 —18-01JULS9-1/1
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GENERAL TUNE-UP RECOMMENDATIONS 04

As a general rule, an engine tune-up is not necessary if
ALL recommended operator's manual hourly service
procedures are performed on schedule. If your engine
performance is not within the rated application guidelines,
the following service procedures are recommended to
help restore engine to normal operating efficiency.

IMPORTANT: These engines are equipped with
etectronically-controiled governors
which have a diagnostic feature that will
display detailed codes to alert operator
of specific performance probiems. Refer
to CTM115 for Lucas ECU controls, and
refer to CTM188 for later John Deere
ECU controls.

Operation Detailed Reference
Check for and correct any diagnostic trouble codes. CTM115 or CTM188
Change engine oil and fill@rs. ... Operator's Manual

Lubricate PTO clutch internal levers and linkage, if equipped. .
Replace fuel filter. ...
Clean crankcase vent wbe. ..., This Group/Operator's Manual
Check air intake system. Replace air cleaner elements. ... ... This Group/Operator's Manual
Chsck @xhaUSt SYSTEIM. L. This Group

Check and service angine cooling SYSIITL ... This Group/Operator's Manual
Check and adjust fan and alternator beits. . Operator's Manual

Check electrical system. ..., This Group

Check crankshatft vibration damper. ... Group 15/Cperator's Manual
Inspect turbocharger and check turpocharger boost pressure. ................. Group 105 of CTM115

Operator's Manual
Group 35 or 36/Qparator's Manual

Check fuel injection system: Check engine/injection pump timing: ¢heck ......cvvviviiieeenes Group 35 or 36/Group 115 of CTM115
and adjust speed advance; clean injection nozzles, and adjust opening pressure.
Check engine oil pressure. Correct as necessary. - vt eeene s GTOUP 108 of CTM115

Check engine valve and EUI clearances. Adjust if necessary Group 05
Check engline speeds. Corect as NECESSATY. .....cvvvviiceceeerencicee. Authorized Servicing Dealer
Check engine performance on dynamometer. ... e This Group

OPSG,0UD1004,923 —189-01JUL 9911
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DYNAMOMETER TEST

NOTE: High elevations may affect engine 5. Read horsepower on dynamometer and record
performance. (See EFFECTS OF ALTITUDE reading.
AND TEMPERATURE ON ENGINE
PERFORMANCE, later in this group.) 6. Compare readings taken with power rating level for
your engine appiication. OEM power units are
1. Connect engins to dynamometer using shown below,

manufacturer’s instructions.

NOTE: Refer to appropriate machine technical manual

2. Operate engine at one-half load until cocolant and for average power ratings of vehicle
crankcase oil temperatures are up to normal. applications. Alfow + 5% for minimum and
maximum power. Altitude and temperalures
3. Run engine at fast idle. can also affect power levels. (See
DYNAMOMETER TEST SPECIFICATIONS on
4. Gradually increase load on engine until speed is next page.)

reduced to rated speed rpm.

RG,RG34710,1062  -19-230CT87-1/1
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DYNAMOMETER TEST SPECIFICATIONS
(OEM ENGINES)

INDUSTRIAL APPLICATIONS

POWER RATING@RATED
FUEL SYSTEM SPEED WITHOUT FAN  RATED SPEED SLOW IDLE FAST IDLE
ENGINEMODEL  OPTION CODES kW (hp) (rpm) (rpm) (rpmy}
6105AF 1601, 1602, 1603 224 (300) 2100 850 2200

6105HF 1610, 1620 242 (325) 2100 850 2200
1801, 1611 261 {350} . 2100 820 2225
1602 2B0 (375) 2100 850 2225

&125AF 1610, 1620 242 (325) 2100 850 2200
1601, 1611, 1621 261 (350) 2100 850 2225

1602, 1612 280 (375) 2100 850 2225

1603, 1613 298 {400) 2100 850 2225

6126HF 1601, 16811 317 (425) 2100 850 2200

1602, 1612 336 (450} 2100 850 2225

1603, 1613 354 (475) 2100 850 2225

1604, 1614 373 (500) 2100 850 2225

6125AFM M1 253 (340) 1800 650 1950
(Maring)

M4 335 (450) 2100 650 2225

GENERATOR SET (STANDBY) APPLICATIONS

POWER
RATING@RATED
FUEL SYSTEM SPEED WITHOUT FAN RATED SPEED SLOW IDLE FAST 1DLE

ENGINE MODEL OPTION CODES kW (hp} (rpm) (rpm) {rpm)
6125AF 1604, 1614 280 (375) 1800 900 1850
1607, 1617 233 (312) 1500 800 15650

1605, 1615 300 (402) 1800 900 1850

1608, 1618 250 (335) 1500 900 1550

1606, 1616 330 (442) 1800 900 1850

1609, 1619 275 (369) 1500 900 1550

1605, 1615 420 (563) 1800 900 1850
1608, 1616 360 (483) 1800 900 1850
1607, 1617 300 (402) 1500 900 1550
1608, 16148 350 (469) 1500 900 1550
6125HFM (Marine} 1603 300 (402) 1800 900 1850

OPSG,0U01004,924 —18-01JULI%-1A1
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EFFECTS OF ALTITUDE AND
TEMPERATURE ON ENGINE
PERFORMANCE

BRES

by
@

Altitude, fuel temperature, air temperature, and humidity
may affect engine performance. As a general rule,
atmospheric changes will usually cause a decrease in
engine power by the percentages shown in chant below.

3
&

g
N

- Mo
=

w©

&

ATMOSPHERIC CHANGE % POWER DECREASE

a

Engine Power Deration (%)

P —y
<3

Fuel Temperature Rise of 1°C (1.8°F) above 40° C (104°F) 0.29
Air Temperature Rise of 5.5°C (10°F) above 25°C (77°F) ............. .50
Naturally Aspirated Engines:; 8
Altitucle Rise of 300 m (1000 ft) above 180 m (B00 ft) .................. 3.00 6
Tutbocharged Engines: 4
Altitude Rise of 300 m (1000 ft) above 180 m (600 ft) ................. .50 z

2.

=1

Relative Hurmidity Rise of 10% above 0% ..o 0.07

7 8 & 10 1" 12 i3 14 15 16 17 18
13) (2.44) (274} (3.05) (3.35) (3.66) (3.96) (4.27) {4.57) 14,88} (5.18) (E.49)
Alttude X 1000 Feet (X 1000 Meters)

(

RAGO094 —UN-27MARIS

Turbocharged Engines

RG,AG34T10, 1064 —19-08JUN99—1/1
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Group 05
Cylinder Head and Valves

ESSENTIAL TOOLS

NOTE: Order tools according to information given in the
U.8. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a trademark of Deere & Company

DPSG,0UC1004,930 —19-20JUL99-1/16

Flywheel Turning Tool . .. ... . ........... JDG820

Used to rotate engine flywheel to check engine timing and
adjust valve stem-to-valve bridge clearance. Use with
JDGI71.

G70668 -UN-0SDECA7

o)
5]
-1
[=]
(%))
[+]
R

JDGEZ0

DPSG.OU01004.930  —~19-20U1 99-2/15

Cam/Crankshaft Timing Lock Pins . . ........ JDGY71

Set of 2. Used to lock camshaft and crankshaft at “Top
Dead Center’ during timing gear backlash adjustment.
Use on crankshaft only for valve clearance adjustments.
Set consists of two 313736 Lock Pins.

Continued on next page DPSG,0U01004,930 —19-20JUL98-3/16

RGBS -UN-20MAYSE

JDGI71

CTM100 (0ONOVI9) 05-1

PowerTecH 10.5 L & 12.5 L Diesel Engines
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- Cylinder Head and Valves

RG10382 -UN-05NOvag

02 FeelerGauge Set . . ... ... .. ......... JDG1333
Used to check intake and exhaust valve stem-to-bridge
clearance.
JDG1333
DPEG,0U01004,930 —19-20JUL994/16
RG8502 —UN-20MAYYS
Rocker Arm Assembly Lifting Fixture., . . . .. .. JDGG70A

Use to correctly position rocker arm assembly during
removal and installation. Set consists of a holding plate
and two 221808 Ball Locking Pins.

JDGG70A

DPSG,OUC1004,930 --18-20JULDS-5/16

RG6246 —UN-Q5DECYS7

Dial Indicator . . . (English, in.} D17526CI or {(Metric, mm)
D17527CI

Use with JDG451 to measure valve recess and cylinder
liner height-to-cylinder block top deck.

RGE246
D17526C11017527C1

DPSG.0U01004,930 —48-20JUL99-6/16

RGE506 —UN-20MAY9S

Valve Spring Compressor. . .. ... ......... JDG982 E:-;::;ég
Use to compress exhaust and intake valve springs for J béé %
removal and installation.
JDGZ82
Continued on next page DPSG,0UQ1004,93¢  ~19-20JUL9G-7/16
CTM100 (09NOVE9) 05-2 POwWERTECH 10.5 L & 12.5 L Diesel Engines
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Cylinder Head and Valves

RG5061 —UN-05DECY?

Spring Compression Tester D01168AA

Test valve spring compression.

RG5061
DOT168AA

DPSG.OUG1004,930 —19-20JUL99-8/16

AGS067 -UN-08APRSS

Valve Guide Driver JDG1167

Use with JDG164 to install valve guides. -

JOGT167

DPSG.OUG1004,930  —19-20JUL99-9/15

AG5065 —UN-050ECS7 N

Valve Seat Pilot Driver JDG164

Use with JDG1168 Adapter to install intake and exhaust
valve seat inserts in ¢cylinder head.

RGE0ES

DPSG OLUG1004.930  —19-20JULO310M1B

RGS071 -UN-05DECS7

Valve Seat Puller JDE41296

Remove valve seat inserts.

RG5071
JDE41208

Cantinusd on next page DPSG.OLO1004.930 —19-20JUL93-11/1E
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Cylinder Head and Valves

RG5066 -UN-23AUGSS

84 Valve Seat Insert Installing Adapter JDG1166

4 .
Use with JDG164 Pilot Driver to install intake and exhaust ' @
valve seat inseris. \_/

JDG1166

DPSG,OU01004,930 —19-20)ULSG-12/18

Unit Injector Steeve Instaltation Set JDGOBT | aiy

JDE131-2
Use to replace unit injector sleeve when cylinder head is DS

removed from engine. Unit injector sleeve tip bore must 2?}2?
be swagged to seal off coolant passages from cylinder — w
bore. Set consists of: JDE131-2 Driver Nut, JDG981-1

Guide Sleeve, JDG981-2 Swedge, JDG981-3 Guide JDG81-2

Sleeve Holding Bar, 220213 Hex Head Cap Screw -

(M8x1.25x40 mm), 220089 Hex Head Cap Screw
(M16x2x150 mmy), and MAY-25010 Punch. JDG981-2
Swedge is obsolete. Use JDG1184-2-1 Arbor and-8132
Adapter {with D01300AA Slide Hammer) from JDG1184
EUI Nozzle Sleeve Replacement Kit in it's place.

3 220089

JDG1184-2-1

-~ @.{r’_‘r\‘p

RGAS07 -UMN-15SEP2S

JDGS8T

Continued on next page DPSG.OUO1004,930  —19-20JULEI-13116
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EUI Nozzle Sleeve Heplacement Set JDG1184
Used to install injector sleeves in cylinder head with head
installed on engine or when removed. Set consists of
JDG1184-1-1 Tap, JDG1184-1-2 Screw Adapter,
JDG1184-1-3 Protector Sleeve, JDG1184-1-4 Spacer,
JDG1184-1-5 Tap Guide, JDG1184-2-1 Swedge,
JDG1184-2-2 Guide Sleeve Bracket, JDG1184-2-3
Bracket Clamp, JDG1184-2-4 Drive Nut, 222614 Flange
Screw, 222615 Flange Screw, 208631 Plastic Cap, 18286
Washer and 8132 Femals Metric Adapter. Set must be
used with JDGI81-1 Guide Sleeve which can be ordered
separately.

JDG1184-2-4
JDG1!84-2-3 A\
%-—’-f:
‘-’ DG 1184-2-2
N By
wj@m
)

222614 208631

@ @ JDG1184-1-1

mnenam-z

18286

222615

=

AG10265 —-UMN-29JULS9

JDGT184

DPSG,OUC1004,930  —19-20JULS9-14/16

JDG978

Used to restore threaded holes in cylinder block for
cylinder head cap screws.

RGB508 -UN-20MAY9B

JDGI78

DPSG,0UD1004,830  15-20JUL99-15/16

Height Gauge. . . JDG451 (English) or KJD10123 (Metric)

Used with D17526CI or D17527CI Dial Indicator to
measure valve recess and cylinder liner height-to-cylinder
block top deck.

RG7028 —UN—-O5DECI7

)

RG7029
JDG451

DPSG,0U01004,930 —19-20JULSS-16/16
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Cvlinder Head and Valves

il SERVICE EQUIPMENT AND TOOLS

NOTE: Order lools according to information given in the
U.S. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC). Some
fools may be available from a local supplier.

SERVICEGARD is a trademark of Deere & Company

DPSG,0U01004,931

-19-20JUL98-1/8

Valve Inspection Center

Check valves for out of round.

DPSG,CUO1004.,931

—19-20JUL9S-2/9

Plastic Brush

Clean valve guides.

OPSG.OUC1004,531

—15-20JUL89-3/3

Precision "Bevelled Edge” Straightedge D05012ST

Check cylinder head flatness.

DPSG.CUD1004,831

—18-20JUL99-4/9

End Brush D17024BR

Remove carbon on valve seats.

DPSG.QUOC1004.931

—19-2CJUL89-5/9

Heavy-Duty Seat Grinder Set JT05893

Grind valve seats.

DPESG OUC1004,934

—18-20JUL99-6/9

Eccentrimeter D11010KW

Measure valve seat runout.

Continued on next page

DPSG,0U01004,931

=19-20JLIL99-7/5
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Cylinder Head and Valves

Slider Hammer

_cylinder head installed in engine.

D01300AA

Use with JDG1184-1-2 Adapter to remove EUI sleeve with

DPSG.0U01004.931  —18-20.ULSS-8/9

Torque Angle Gauge

JT05993

Tighten flanged-head cylinder head cap screws.

DPSG,0U01004,931 _—19-20JULG9-0/4

OTHER MATERIAL

Number
AR44402 (U.S.)

TY24311 (U.S)
CXTY24311 (Canadian)
222 (LOCTITE®)

T43514 (U.S.)
TY9475 (Canadian)
277 (LOCTITE®)

Name

Valve Stem Lubricant

Thread Lock and Sealer (Low
Strength)

Plastic Gasket

LOCTITE is a registered trademark of Loctite Corp.

Use
Lubricate valve stems.
Apply to EUI solencid wire retaining

nut,

Apply to expansion plugs in cylinder
head and block.

DPSG.OUO1004,932 —19-20JULB%-1/1
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Cylinder Head and Valves

CYLINDER HEAD AND VALVES

SPECIFICATIONS

item

Rocker Arm Cover Hold Down Cap
Screws'

Rocker Arm Cover Hold Down Cap
Screws'

Crankcase Vent Baifle-to-Rocker
Armm Cover

Valve Stem-to-Bridge Clearance
(Engine Cold)

Intake Valve

Exhaust Valve
Electronic Unit Injector
Intake and Exhaust Valve Adjusting
Screw Lock Nuts

Electronic Unit Injector Adjusting
Screw Lock Nuts

Timing Pin Plug (Below Qil Cooler)

Rocker Arm Bushing

Rocker Arm Shaft

Rocker Arm Shaft-to-Bushing

Rocker Arm Shaft intake and
Exhaust Roller

'Tighten center cap screw first, then tighten sides.

Measurement

Torque

Terque

Torque

Clearance
Clearance

Preload

Torque

Torgue

Torgue

D

QD

Oil Clearance

oD

Continved on next page

Specification

30 Nem (22 Ib-ft)

30 Nem (22 Ib-ft)

Tighten Securely

0.58 +0.05 mm (0.023 +£0.002 in.)
1.08 +0.05 mm (0.043 £0.002 in.}

0.00 mm (in.) clearance plus 1/2 turn
in (180°)

50 Nem (37 |b-ft)

65 Nem (48 Ib-ft)

33 Nem (24 Ib-ft)

38.064 £0.013 mm (1.4986 +0.0005
in)

38.000 £0.013 mm (1.4961 £0.0005
in)

0.064 +0.026 mm (0.0025 +0.0010
in)

39.995—40.045 mm (1.5746—
1.5766 in)

OPSG,0UC1004,534  —10-21JULS9-1/4
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Cylinder Head and Valves

Item

Rocker Arm Shaft Unit Injector Roller

Intake and Exhaust Valves

Intake and Exhaust Valve Springs
(Al

Intake and Exhaust Valve Springs
(R116585)

Intake and Exhaust Valve Springs
{R1165885)

intake and Exhaust Valve Springs
(R133891)

Intake and Exhaust Valve Springs
{R133891)

Intake and Exhaust Valve Face®
Intake and Exhaust Valve Head
Intake and Exhaust Valve Face

Cylinder Head

Cylinder Head (Rocker Arm
Cover-to-Combustion Face)

Cylinder Head Combustion Face
Surface Finish (Surface Mill Only)
(AA)

Measurement

oD

Recess

Height at 0 N (0 Ib-force) Free
Length

Height at 352—396 N (79—89
Ib-force) (Valve Closed)

Height at 845—935 N (190-210
lb-force) (Valve Open)

Height at 527—593 N (118—133
b-force) (Valve Closed)

Height at 1187—1313 N (267295
Ib-force) {Valve Open)

Maximum Runout

ob

Angle

Maximum Acceptable Out-of-Flat for
Entire Length of Head

Maximum Acceptable Out-of-Flat for
Every 305 mm (12.0/in.)

New Part Thickness.

Minimum Acceptable Thickness

Surface Finish

2 Free length of springs may vary slightly between springs.

SMaximum runout measured at 44 ram (1.73 in.) diameter.

Continued an next page

Specification

37.995—38.045 mm (1.4950—
1.4978 in)

1.85—2.35 mm (0.073—0.093 in.}

67.9—72.1 mm (2.67—2.84 in.)

59.4 mm {2.34 in.)

455 mm (1.79 in.)

59.4 mm (2.34 in.}

46.4 mm (1.83 in.)

0.038 mm (0.0015 in.)

46.35—46.61 mm (1.825—1.835 in.)
29.25° + 0.25°

0.10 mm (0.004 in.)

0.025 mm (0.0008 in.)
124.975—125.025 mm (4.9203—
4.9222 in.)

124.840 mm (4.9150 in.}

1.5-2.8 micrometers (60-110
micro-in.)

BPSG.0U01004,934 —19-21JU99-2/4
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Cylinder Head and Valves

em

Cylinder Head

Valve Guide

Valve Stem

Valve Stem-to-Guide

Valve Guide Bore in Head
Valve Guide

Valve Seat Grinding

intake and Exhaust Valve Seat Bore

Standard Intake and Exhaust Valve
Seat

Fuel Temperature Sensor
Fuel Delivery and Return Lines

Cylinder Liner

Cylinder Liner

Cylinder Head

Step 1 - Initial Torque No. 17 Cap
Screw

Measurement

Maximum Wave Height
Maximum Wave Width

ID

oD

Clearance

iD

Installed Height
Contact Angle
Width

Maximum Runout

D

Bore Depth
Radius at Lower Bore

oD

Torque
Torque

Height Above Bicck (Standout)

Max. Height Difference at Nearest
Point of Two Adjacent Liners or
Within One Liner

Torque

Caontlhued on hext page

Specification

0.008 micrometers {(0.0002 micro-in.)
2.0 micrometers (79 micro-in.)

9.076 £0.013 mm (0.3573 +0.0005
in.)

8.999 +0.013 mm (0.3543 +0.0005
in.)

0.051—0.133 mm {0.0020—0.0041
in.)

14.94 £0.02 mm (0.5882 +£0.0008 in.)

14.5—15.5 mm (0.57—0.61 in.)

30°

1.50—2.00 mm {0.059—0.079 in.)
0.16 mm (0.008 in.)

49.424 £0.013 mm (1.9458 +0.0005
in.)

11.25 mm (0.443 in.)

0.64 £0.25 mm (0.025 £0.001 in.)

49.487—49.513 mm (1.9483—
1.9493 in.)

10 Nem (7.5 lb-ft)
24 Nern (18 Ib-ft)

0.030—0.117 mm (0.0012—0.0046
in.)

0.051 mm (0.0020 in.)

100 Nem (74 Ib-ft)

DPSG.OUO1004,934  —19-21JULD8-3/4
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Cylinder Head and Valves

Item

Step 2 - Initial Torque All Cap
Screws (Nos. 1—26)

Step 3 - Wait 5 Minutes and Verify

Torque (Nos. 1—26)

Step 4 - Initial Torque-Turn All Cap

Screws (Nos. 1—26)

Step 5 - Final Torgue-Turn All Cap

Screws (Nos. 1—26)

Rocker Arm Shait Hold-Down Clamp

Cap Screws (All Engines)

Rocker Arm Shaft Hold-Down Clamp

Cap Screws (Dual Rail Systems)

Rocker Arm Shaft Hold-Down Clamp
Cap Screws (Single Rail Systems)

Unit Injector Wiring Harness
Bracket-to-Rear of Head

Unit Injector Wiring Harness
Solenoid Wire Retaining Nut®

Unit Injector Harness Clips-to-Rocker

Arm Shaft Clamps

Measurement

Torque

Torque

Torque-Tum

Additional Torgue-Turn

Initial Torque

Final TORQUE-TURN

Final TORQUE-TURN

Torque

Torque

Torque

*Total TORQUE-TURN for steps 4 and 5 is 180F.

SApply LOCTITE 222 (TY24311) Small Screw Threadlocker.

Specification

163 Nem (120 Ib-ft)

163 Nem (120 Ib-ft)

90°

90°

30 Nem (22 Ib-ft)

80° + 5°

90° + 10° - 0°

25 Nem (18 |b-ft)

2.0 Nem (1.5 Ib-ft)

35 Nem (26 Ib-ft)

DPSG,0UQ1004,934 —19-21JULBS-4/4
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Cylinder Head and Valves

REMOVE AND INSTALL ROCKER ARM
COVER

REMOVE ROCKER ARM COVER
1. Remove air intake cross-over tube (shown removed).
NOTE: Turbocharger is removed for photographic

purposes only. it is not necessary o remove
turbocharger for rocker arm cover removal.

2. Remove center hold-down cap screw with isolator.

3. Remove two outside cap screws with isolators (A), and
thread cap screws into rocker arm cover as shown.

NOTE: Rocker arm cover gasket is reusable if no visible
damage is detected. Do not store cover resting on
gasket surface.

4. Lift rocker arm cover off engine.
INSTALL ROCKER ARM COVER

IMPORTANT: Always check routing of unit injector
wiring (B) before installing rocker arm
cover. Wiring should be positioned so
that rocker arms never contact wire.

1. Inspect rocker arm cover gasket to ensure that gasket
is properly seated in groove and that contact face is
clean.

2. Position rocker arm cover onto two locating dowels in
cylinder head.

3. Install center hold down cap screw with isolator.
Tighten to specifications.

Rocker Arm Cover Hold Down Cap Screws'—Specification

TOIQUE .ot e 30 Nem (22 [b-ft}

'Tighten center cap screw first, then tighten sides.

Isclators

R e | R "
Unit Infector Wiring

A—Ilsolators
B—Unit Injector Wiring

Continued on next page
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Cylinder Head and Valves

4. Install two outside hold down cap screws with isolators.
Tighten to specifications.

Rocker Arm Cover Hold Down Cap Screws'—Specification

TOMQUE cacecemetartersarecomesesmseveeeee e e neenesorenrsnessrencenneeeeeees G0 NOME (22 [0-H)

5. Install air intake cross-over tube and tighten
connections securely.

'Tighten center cap screw first, then tighten sides.

AG,RG34710,60 —1803N0VE9-2/2

(CLEAN AND INSPECT CRANKCASE
VENTILATION ASSEMBLY

1. Remove ventilation outlet tube from rocker arm cover
{shown removed]).

2. Remove two cap screws securing ventilator assembly
(B) to cover and remove.

3. Clean ventilator assembly in solvent and dry with
compressed air.

4. Install ventilatar assembly in reverse order of removal,
replace O-rings (A) as necessary.

5. Tighten ventilator assembly-to-rocker arm cover cap
screws securely.

Crankcase Vent Baffle-to-Rocker Arm Cover—Specification

TOMQUE ...t ceemeee e e s e eenneeene TIGIEN S€CUrEIY

6. Install ventilator outlet tube anto elbow attached to
rocker arm caver.

AG10242 —UN-20JUL99

Crankcase Ventilation Assembly

A—0-Rings
B—Ventilator Assembly

RG.RG34710,61  ~158-15JUL 98111
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Cylinder Head and Valves

'3 REPLACE ROCKER ARM COVER GASKET A
14

1. Remove rocker arm cover. (See REMOVE AND
INSTALL ROCKER ARM COVER eartier in this

Group.)

2. Remove existing gasket from cover and discard. Clean
gasket groove as needed.

3. Position new gasket at two front corners of cover with
double lips (A) of gasket facing up.

IMPORTANT: DO NOT stretch gasket while seating in
groove of cover.

4. Seat gasket on front side of cover and proceed around <€
entirg cover gasket groove using a deep-well socket.

5. Re-seat gasket again (especially in corners) after entire
gasket is installed in groove.

RGA784 -UN-10DECI7

Replacing Rocker Arm Cover Gasket

A—Gasket Double Lips

RG,AG3471082 —19-30SEPS7-1/1
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Cylinder Head and Valves

'CHECK AND ADJUST VALVE ASSEMBLY
CLEARANCES AND INJECTOR PRELOAD

Rocker arm assembly adjustments consist of intake and
exhaust valve clearance {lash) and electronic unit injecto
prefoad adjustment. -

A CAUTION: To prevent accidental starting of
engine while performing rocker arm adjustment,
ALWAYS disconnect NEGATIVE (-} battery
terminal.

IMPORTANT: All rocker arm assembly adjustments
MUST BE performed with engine COLD.

. Remove rocker arm cover. {See REMOVE AND
INSTALL ROCKER ARM COVER earlier in this group.)

. Remove plug from cylinder block and install JDG820
Fiywheei Turning Tool (A).

. Remove threaded plug from timing hole below oil
cooler and filter housing assembly.

IMPORTANT: Timing pin MUST BE installed in siot of
camshaft first, then install second
timing pin in crankshaft slot by
carefully rocking flywheel back and
forth,

4. Rotate engine flywheel in running direction
(Counter-clockwise as viewed from rear) until JDG271
Timing Pin (B) engages slot in camshaft. This ensures
that engine is locked at TDC of No. 1 cylinder's ) Fi .
compression stoke. Intake and exhaust rocker arms on SRR AL e
No. 1 cylinder should be loose. JDGS71 Timing Pin in Camshat

RGBZ28B -UN-0SDEGE?

A—JDG820 Flywheel Turning Tool
B—JDG971 Timing Pin

Continued on next page RG,RG34710,63 —18-16JULSO-1/6
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Cylinder Head and Valves

5. Slightly move engine flywheel back and forth with
turning tool until a second JDG971 Timing Pin {C) can
be instalied in slot in crankshaft. This ensures that
camshaft and crankshaft are in sync (properly timed).

If timing pin does not enter crankshaft timing slot,
crankshaft is not properly timed with camshatft,
crankshaft MUST BE timed to camshaft (See CHECK
AND ADJUST CAMSHAFT-TO-CRANKSHAFT TIMING
in Group 16.)

~UN-D5DECS7

RGB227B

JDGI71 Timing Pin in Crankshaft

C—JDGY971 Timing Pin

Continuad on next page RG.RG34710,83 —19-16JULYY-2/6
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Cylinder Head and Valves

Rocker Amn Assembly identification

6. Check and adjust (as needed) valve stem-to-bridge
clearance (lash) on intake valve Nos. 1, 2, and 4, and
exhaust valve Nos. 1, 3, and 5 (shaded locations).
Adjust preload on electronic unit injector Nos. 3, 5, and
6 (shaded locations).

Valve clearance is adjusted using JDG1333 Feeler
Gauge Set or equivalent 1/4 inch (6.0 mm) wide
automotive ignition point-type feeler gauge installed at
the joint between the valve bridge and valve stem tip
(B) that is near the exhaust (right) side of engine. -
Loosen lock nuts, set clearance with adjusting screw

adjusting screw stationary.
Intake Valve—Specification
Clearante ........ccccoccivieivinnvceeecceeeeen.,. 0,88 20,05 mm {0.023 £0.002 in.}
Exhaust Valve—Specification

ClRaranCo ... e 1.08 £0,05 mm {0.043 +0.002 in.)

7. Tighten intake and exhaust valve adjusting screw iock
nuts to specifications.

Intake and Exhaust Valve Adjhsting Serew Lock Nuts—Specification

TOFQUE .ot st mmme e e b 50 Nem (37 tb-ft}

and tighten lock nut to specified torque while holding Adjusting Valve Lash/Clearance

B—Valve Stem Tip

Continued on next page RG.RG34710,63 -18-16JULDS-3/6
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Cylinder Head and Valves

¥4 8. The electronic unit injector preload is adjusted by

18 turning the adjusting screw in until there is zero
clearance between screw and the unit injector. Then
turn the adjusting screw in an additional one half turn
{180°). Hold adjusting screw stationary while tightening
lock nut to specified torque. Tighten EUI adjusting
screw lock nuts to specifications.

Electronic Unit Injector—Specification

Preload .......ooceeievevicvecmeeeceeecncceeeews. 0,00 mm {in.) clearance plus 1/2
tum in {180°)

Electronic Unit Injector Adjusting Screw Lock Nuts—Specification

TOMGUE «vvervevssesrtrreasemsensseeesses s s seneesesssscesssssssssnsesnneeenss 65 Nom (48 Ib-E)
Continued on next page RG.AG34710,63  —19-16JULIS-4/6
CTM100 (09NOV99) 05-18 POWERTECH 10.5 L & 12.5 L Diesel Engines
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Cylinder Head and Valves

RGB774 —UN-19MAYS8

Rocker Arm Assembly Identification

9. Reference mark flywheel (A) as shown with engine
locked at No.1 TDC compression stroke.

IMPORTANT: DO NOT insert timing pin full depth into
cylinder block when rotating engine
flywheel until reference mark is within a
few degrees of a full crankshaft
revolution to eliminate possibility of
crankshaft counterweight bending
timing pin.

10. Remove both timing pins and rotate engine flywheel
one full revolution {360°) until timing pin (B} enters Locking Engine at No.&6 TDC
slot in _In_:[r)agkshaft again. Engu:e will now be locked at A—Flywheel Reference Mark
No. 6 compression stroke. B—Timing Pin

. Check and adjust as needed valve clearance (lash)
on intake valve Nos. 3, 5, and 6 and exhaust valve
Nos. 2, 4, and 6 (shaded locations}, Adjust preload
on injector Nos. 1, 2, and 4 (shaded lacations;).

. Tighten intake and exhaust valve adjusting screw lock
nuts to specifications.

Intake and Exhaust Valve Adjusting Screw Lock Nuts—Specification
TOTQUE ... eceee s cte st mme e sisteenssnaerrneee e nnnnenns D0 o) {37 1D-1),
Tighten EUI adjusting screw lock nuts to specifications.

Electronic Unit injector Adjusting Screw Lock Nuts—Specification

65 Nem (48 Ib-f)

Continued on next page AG.RG34710.63 -19-16JULII-5/6
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Cylinder Head and Valves

IMPORTANT: Thoroughly inspect ALL intake and
exhaust valve bridges (A) for proper
seating on valve stems (B) from both
sides of engine. Also, be sure that push
tubes (C) are properly seated in top of
valve bridge.

Use a flashlight and carefully check
each bridge (for proper seating on valve
stems) from both sides of the engine,
by lifting up on each bridge to verify
proper seating. VALVE BRIDGES THAT
ARE NOT PROPERLY SEATED ON
VALVE STEMS WILL RESULT IN
MAJOR ENGINE VALVE TRAIN
FAILURE.

-UN-04DECS8

RGA743

13. Check that all intake rocker arm adjusting screws (0})
have approximately the same number of threads Inspect Valves
visible above lock nut. Normally flush to maximum of
2 threads.

If the number of threads above lock nut at any
location is visually different, verify bridge seating and
readjust valve clearance to assure everything is within
specification at this location.

. Install plug in timing pin hole below ail cooler and
tighten to specifications.

~UN-04DEC38

Timing Pin Plug (Below 0il Cooler)—Specification

RGOB26A

TOMGUE ceoeier et s ene s 0 N (24 DY) Adjusting Screws

A—Valve Bridges
B—Valve Stems
C—Push Tubes
D—Adjusting Screws

RG.RE34710.69 —19-16JULDI—6/6
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Cylinder Head and Valves

REMOVE ROCKER ARM ASSEMBLY

CAUTION: After aperating engine, allow exhaust
system to caol before servicing engine.

. Remove rocker arm cover.

. Lock camshaft and crankshafi at TDC of No.1
cylinder's compression stroke.

. Remove electronic unit injector wiring harness from
rocker arm shaft clamps.

IMPORTANT: ALWAYS loosen all intake, exhaust and
EUI rocker arm adjusting screws before
removal or installation of rocker arm
assembly to relieve pressure. This
allows for a more uniform rocker arm
cap screw clampload and reduces the
possibility of damage to valve train
components.

Remave push tubes and valve bridges

immediately after relieving rocker arm

pressure. Push tubes can fall into oil o S i O
drain opening of cylinder head causing Removing Rocker Arm Assembly with JDG970A

oil pan removal to retrieve tubes.
A—Rocker Arm Shaft Oil Tubes (Dual Rail Fuel

. System Only)
. Loosen EUL, intake, and exhaust valve rocker arm B—Rocker Arm Holder

adjusting screw lock nut and relieve pressure at all C—Push Tubes
locations. D—Valve Bridges

. Remove push tubes (C) and valve bridges (D) from all
valve stems.

. Remove two rocker arm shaft oil tubes (A) {(dual rail
system only). Remove rocker arm shaft hold-down
clamps.

. Install shaft clamp cap screw in end hole of each
rocker arm shaft so that rocker arms do not slide off
shaft when lifted.

. Depress actuator (ball) pins and install JDG270A
Rocker Arm Holder (B) inte rocker arm shaft cap screw
holes as shown. Replace pins to seat ball locks.

Continued on next page RG.RG34710.64 —~19-18JULIG-1/2
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Cyfinder Head and Valves

9. Remove both front and rear rocker arm and shaft
assemblies using JDG970A Rocker Arm Holder.

RG.AG34710,64 ~18-16JULgG-2/2

CTM100 (0SNOV99) PowerTecH 10.5 L & 12.5 L Diesel Engines

110985
PN=08




Cylinder Head and Valves
L

REMOVE CYLINDER HEAD

On some applications, it may be necessary to remove
engine from machine to service cylinder head. Refer to
your Machine Technical Manual for engine remaval
procedure.

CAUTION: After operating engine, allow exhaust
system to cool before servicing engine.

DO NOT drain coolant until the coolant is below
operating temperature. Only remove radiator
filler cap when cool enough to touch with bare
hands. Slowly loosen cap to first stop to relieve A—Turbocharger

pressure before removing completely. B—Exhaust Manifold
. C—Thermosiat Housing/Water Manifold

RGB187A —UN-DSDECST

Removing Turbo and Exhaust Manifold

. Drain all ¢il and coolant.

. Remove intake manifold (6105H and 6125H engines).
{See REMOVE, INSPECT AND INSTALL INTAKE
MANIFOLD in Group 30.)

. Remove turbocharger (A). (See REMOVE
TURBOCHARGER in Group 30.)

. Remove exhaust manifold {B). (See REMOVE,
INSPECT AND INSTALL EXHAUST MANIFOLD in
Group 30.)

. On 6105A and 6125A engines, remove aftercooler
assembly. (See REMOVE AND INSTALL
AFTERCOOLER ASSEMBLY in Group 30.}

. Remove thermostat housing/water manifold (C). (See
REMOVE AND INSTALL THERMOSTAT HOUSING in
Group 25.)

. Remove rocker arm assembly. (See REMOVE
ROCKER ARM ASSEMBLY, earlier in this group}.

. Remove electronic unit injectors and wiring harness on
dual rail fuel systems. (See REMOVE AND INSTALL
ELECTRONIC UNIT INJECTORS in Group 35.)

Continued on next page RO,RG3471066 —19-13AUGE-1/4
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Cylinder Head and Valves

Remove electronic unit injectors and wiring harness on
single rail fuel systems. (See’ REMOVE AND INSTALL
ELECTRONIC UNIT INJECTORS in Group 36.)

. Remove fan drive hub and camshaft gear access
cover.

d on next page RG,RG34710,656 —16-13AUGSS-2/4
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Cylinder Head and. Valves

10. Remove six cap screws securing camshaft gear
retaining washer (A) and remove camshaft gear (B).

" NOTE: Later engines with single rail fuel systems do not
have a fuel manifold. Return fuel line is connected
to port of single rail in back of cyfinder head. Inlet
line and port are on left side of head up by No.1
cyfinder.

11. Remove fuel manifold block (C) on engines with dual
rail systems, or disconnect fuel inlet and return lines
on single rail systems. (See REMOVE AND INSTALL
FUEL MANIFOLD in Group 35.} Remove fuel supply
pump (D) on dual rail fuel systems. {See REMOVE
AND INSTALL FUEL SUPPLY PUMP in Group 35.)
Remove fuel supply pump (D) on single rail fuel
systems. (See REMOVE AND INSTALL FUEL
SUPPLY PUMP in Group 36.)

RGBZ51A -UN-0SDECST

NOTE: Cylinder head can be removed without removing
camshaft.

IMPORTANT: If cylinder head is removed with
camshaft installed, secure camshaft in
bushings with DFRG4' Camshaft
Locking Tool (E) so that camshaft
journals and bushings are not damaged
by camshaft sliding out of bushings.
(See DFRG4-CAMSHAFT LOCKING
TOOL in Group 99 for details on this
dealer fabricated tool.)

Camshaft position sensor MUST BE
removed from air Intake side of cylinder
head when removing or installing
camshaft to prevent camshaft binding
onh sensor.

RGE544B  —UN-10DECO7

12. Remove camshaft front-thrust ring. Remove camshatft
pasition sensor and remove camshaft if desired {See DFRG4 Camshaft Locking Tool
REMOVE CAMSHAFT in Group 18).
A—Gear Retaining Washer
B—Camshaft Gear
C—Fuel Manifeld
D—Fuel Supply Pump
E-—DFRG4 Camshaft Locking Tool

! See Dealer Fabricated Tools, Group 99.

Continued on next page AG,RG34710,65 —-18-13ALGH9-3/4
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Cvlinder Head and Valves

NOTE: If removing head with camshatt instafied,
camshaft will have o be rotated fo remove two of
the cyfinder head cap screws.

13. Remove 26 cylinder head cap screws with washers
and discard.

IMPORTANT: DO NOT use screwdrivers or prybars
between cylinder block and head to
loosen gasket seal. Screwdrivers and
prybars can damage head and block
gasket surfaces.

RGB285 -UN-21MAYSS

Removing Cylinder Head

14, Carefully lift cylinder head from block using an
overhead hoist or floor crane. Place head on a clean,
flat surface.

. Remove cylinder head gasket. inspect gasket for any
manufacturing imperfections. Inspect head, gasket,
and check for possible oil, coolant, or combustion
chamber leakage.

NOTE: DO NQOT rotate engine crankshaft with cylinder
head removed uniess all cylinder liners are
secured with cap screws and large, flat washers.
{See REMOVE PISTONS AND CONNECTING
RODS in Group 10.)

RG.AG34710.65 —18-13AUGIS—1/4
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Cylinder Head and Valves

RGB4z8 -UN-GDECAT

Cylinder Head Gasket Construction

A—Cylinder Head C—Dowel Pins F—Solid Steel Core H—Stainless Steel Flange
B—Gylinder Head Cap D—Cylinder Liners G—Fire Ring Combustion I—Graphite Gasket Body
Screws E—Cylinder Block Seal J—Perforated Steel Core

The head gasket joint consists of: » Cylinder block (E)

» Cylinder liners (D)
¢ Cylinder head gasket body (1) » Cylinder head cap screws (B)
» Cylinder head (A)

Continued on next page RG RG34710,67 -19-30SEPS7-1/2

CTM100 (0SNOV99) 05-28 PowerTeCcH 10.5 L & 12.5 L Diesel Engines

110089

PN=104




Cylinder Head and Valves

The head gasket must form an air-tight seal betwean The cap screws must be proper length, made of

cylinder liners and cylinder head that can withstand the proper material, and be tightened to proper torque in

temperatures and pressures of the combustion order to provide an adequate clamp load between

process. The gasket must also form a liquid-tight seal other joint components.

between the cylinder head and cylinder block to retain

coolant and oil in their respective passages. The Each of the above components contributes to the

gasket is constructed of a solid steel core (F) covered integrity of the head gasket joint. If any of these

by perforated steel core (J} and graphite body (I). The components do not conform to specification, gasket

surface of gasket is treated to improve liquid sealing joint may fail resulting in combustion leaks, coolant

and anti-stick characteristics. A fire ring combustion leaks, or oil leaks.

seal (G) is located at each cylinder bore and is held in

place by a U-shaped stainless steel flange (H). Operating conditions such as coolant, ©il, and
combustion temperatures, and combustion pressuras

The cylinder head and block must be flat to provide an can reduce the ability of the head gasket joint to

even clamping pressure over the entire surface of function properly. Failure of head gasket and mating

gasket, and must have the proper surface finish to parts may occur when coolant and oil temperatures

keep gasket material form moving in the joint. Dowel become excessive, or when abnormally high

pins (C) are used to properly locate head gasket on combustion temperatures and pressure persist.

block.

The cylinder liners must protrude evenly from top of
cylinder block the specified amount to provide
adequate clamping force on fire ring of each cylinder.

RG,RG34710,67 —19-305EPI7-2/2
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Cylinder Head and Valves

DIAGNOSING HEAD GASKET JOINT
FAILURES

Head gasket failures generally fall into three categories:

« Combustion seal leakage.
* Coolant seal leakage.
¢ Oil seal leakage.

Combustion seal leakage failures occur when combustion
gases escape between cylinder head and head gasket
combustion flange, or between combustion flange and
cylinder liner. Leaking combustion gases may vent to an
adjacent cylinder, to a coolant or ¢il passage, or
externally.

Coolant or oil seal failures occur when oii or coolant
escapes between cylinder head and gasket body, or
between cylinder block and gasket body. The oil or
coolant may leak to an adjacent coolant or oil passage, or
externally.

Follow these diagnostic procedures when a head gasket
joint failure oceours, or is suspected:

1. Before starting or disassembling engine, conduct a
visual inspection of machine, and note any of the
following:

» Qil or coolant in head gasket seam, or on adjacent
surfaces, especially right rear corner of gasket joint.
Displacement of gasket from normal position.
Discoloration or soot from combustion gas leakage.
Leaking radiator, overfiow tank, or hoses.

Leaking coclant from water pump weep hole.
Damaged or incorrect radiator, fan, or shroud.
Obstructed air flow or coolant flow.

Worn or slipping helts.

Damaged or incarrect pressure cap.

Presence of ail in coofant.

Low coolant levels or improper coolant.

Unusually high or low oil levels.

Qil degradation, dilution, or contamination.
Correctly specified electronic unit injectors.
Indications of fuel delivery or gear train not properly
timed.

L

®

Cylinder Head Gasket Sealing Area
A—Combustion Sealing Areas

B—Coolant Sealing Areas
C—Cylinder Head Cap Screws

Continued un hext page

AGB430 —UN-22MAYOR

RG.RG34710,68 —19-30SEP97-1/2

CTM100 (0INOVI9) 05-30

PowenTecH 10.5 L & 12.5 L Diesel Engines

110999

FN=106




Cylinder Head and Valves

* Unburned fuel or coolant in exhaust system.
. Obtain coolant and oil samples for further analysis.

. Start and warm up engine if it can be safely operated.
Examine all potential leakage areas again as outlined
previously. Using appropriate test and measurement
equipment, check for the following:

» White smoke, excessive raw fuel, or moisture in
exhaust system.
Rough, irregular exhaust sound, or misfiring.
Air bubbles, gas entrainment in radiator or overflow
tank.
Loss of coolant from overflow.
Excessive cooling system pressure.
Coolant overheating.
Low coolant flow.
Loss of cab heating (air lock).

. Shut engine down. Recheck crankcase, radiator, and
overflow tank for any significant differences in fluid
levels, viscosity, or appearance.

. Compare your observations from above steps with the
following diagnostic charts. If diagnostic evaluations
and observations provide conclusive evidence of
combustion gas, coolant, or oil leakage from head
gasket joint, the cylinder head must be removed for
inspection and repair of gasket joint components.

AG,RG34710.68 —19-30SEPGT—2/2
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Cylinder Head and Valves

RGa429 -UN-19MAYS9B

Cylinder Head Gasket Inspection

A—Combustion Seals B—Gasket Body
(Flanges) C—Front of Engine

The foilowing inspection procedures are recommended + Flange suraces rough/abraided/channelled.
whenever a head gasket joint failure occurs, or when
joint disassembly takes place. Examine gasket body (B) for the following:

1. Review historical data reiating to machine « Combustion gas erosion paths or soot deposits

operation, maintenance and repair, along with
diagnostic observations, Note all areas requiring
further inspection and analysis.

. Remove rocker arm cover and check for presence
of coolant in the oil.

. Record head cap screw torques prior to removal.

Upon removal, check cap screw length differences.

. Remove cylinder head using appropriate lifting
devices to prevent handiing damage fo head
gasket. (See REMOVE CYLINDER HEAD in
Group 05.)

. Observe surfaces of removed head gasket.

Examine combustion seals (A) for the following:

» Flange severed/expanded/cracked/deformed.
Adjacent body area bumed/eroded.

» Fire ring severed/displaced/missing.
« Flange sealing pattern eccentric/contains voids.

» Discoloration of flange and adjacent body areas.

ariginating at combustion seals.

= Extreme discoloration/hardening/embrittlement in
localized areas.

» Qil or coolant paths from port areas.

+ Localized areas of low compression.

. Before cleaning components, inspect head, block,
and liners for evidence of combustion gas and fiuid
leakage. Inspect cylinders and valve poris for
unusual deposits.

. Clean cyiinder block. (See INSPECT AND CLEAN
CYLINDER BLOCK in Group 10.) Clean cylinder
head. (See CLEAN AND INSPECT CYLINDER
HEAD in Group 05.) Clean liners. (See CLEAN
CYLINDER LINERS in Group 10.}

. Proceed with the following dimensicnal ¢checks and
visual inspections:

e Cylinder Head (Group 05)
* Check surface flatness/finish.
» [nspect for surface damage.
+ Check cylinder head thickness, if resurfacing.

Continued on next page RG,RG34710,70 —19-305EP97-1/2
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Cylinder Head and Valves

» Cylinder Block and Liners {assembled and s Check liner flange flatness/finish.
clamped) {Group 10) » Check liner flange thickness (if liner is
s Check liner standout at four places on each removed).
liner. » Inspect flange for damage.
» Check liner standout difference between
cylinders. s Cylinder Head Cap Screws (Group 05)
» Inspect condition of threads.
Cylinder Block {Group 10) » Check length.
» Check surface flatness/finish.
Inspect for surface damage. . When inspections and measurements have been
Check liner counterbore depth (if liner is completed, determine most probable causes of joint
removed). { faiture. Make all necessary repairs to joint
Check top deck to crankshaft centerline components, cooling system, and fuel injection
dimension. system.
Inspect cap screw bosses, must be
clean/intact. 10. Reassemble the engine according to procedures
. and specifications in the repair groups of this
» Cylinder Liner (Group 10) manual.

RAG.RG34710,70  -19-30SEPG7—/2
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Cylinder Head and Valves

DISASSEMBLE AND INSPECT ROCKER
ARMS AND SHAFT ASSEMBLY

1. Remove rocker arms from shaft and identify for
installation in same position as removed.

2. Inspect rocker arm shaft for scoring and excess wear
at rocker arm contact peints. Rell on a flat surface and
check for bends or distortion.

RG83%5 -UN-21MAY28

. Check rocker arm adjusting screws and lock nuts for

thread damage.
Measure Rocker Arm Shaft

. Check valve bridges and push tubes for contact wear.

. Ctean all parts with clean solvent. Dry with compressed
air.

. Measure rocker arm shaft OD and rocker arm bushing
ID Campare measurements with specifications below.

. Inspect rocker arm roller for uneven wear. Measure
roifer OD and compare with specifications below.

—UN-21MAY98

RGa382

Rocker Arm Bushing—Specification

38.064 £0.013 mm (1.4986 Measure Rocker Arm Bushing
10.0005 in)

Rocker Arm Shaft—Specification

38.000 0.013 mm (1.4961
+0.0005 in)

Rocker Arm Shaft-to-Bushing—Specification

Qil Clearance 0.064 +0.026 mm (0.0025
+0.0010 in)

—-UN-21MAYS8

Rocker Arm Shaft Intake and Exhaust Roller—Specification

RGB3s0

oD ... PPN 39.995—40.045 mm

(1.5746—1.5766 in) Measure Rocker Arm Roller

Rocker Arm Shaft Unit Injector Roller—Specification

37 .995-—38.045 mm
(1.4959—1.48978 in)

Replace parts as necessary.

RG RG3471071 —19-305FP37-1/1
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Cylinder Head and Valves

Make preliminary inspection of cylinder head and valve
assembly during disassembly.

Lock for the following conditions:
STICKING VALVES:

Carbon deposits on valve stem.
Worn valve guides.

Scored valve stems.

Warped valve stems.

Misaligned or broken valve springs.
Worn or distorted valve seats.
Insufficient lubrication.

WARPED, WORN, OR DISTORTED VALVE GUIDES:

Lack of lubrication.

Cylinder head distortion.

Excessive heat.

Unevenly tightened cylinder head cap screws.

DISTORTED CYLINDER HEAD AND GASKET
LEAKAGE:

Loss of cylinder head cap screw torque.
Broken cylinder head cap screw.

Overheating from low coolant level operation.
Insufficient liner standout.

Coolant leakage into cylinder causing hydraulic
failure of gasket.

Leaking aftercooler.

Cracked cylinder head.

Cracked cylinder liner.

Damaged or incorrect gasket.

Overpowering or overfueling.

Damaged cylinder head or block surfaces.
Improper surface finish on cylinder head.
Improperly tightened cylinder head cap screws.
Faulty gasket installation (misaligned).

WORN OR BROKEN VALVE SEATS:

PRELIMINARY CYLINDER HEAD AND VALVE CHECKS

Misaligned valves.

» Distorted cylinder head.

Carbon deposits on seats due to incomplete
combustion.

Valve spring tension too weak.

Excessive heat.

Improper valve clearance.

improper vailve timing.

Incorrect valve or seat installed.

BURNED, PITTED, WORN, OR BROKEN VALVES:

Worn or distorted valve seats.
Loose valve seats.

Worn valve guides.

Insufficient cooling.

Cocked or broken valve springs.
Improper engine operation.
Improper valve train timing.

Faulty valve rotators.

Warped or distorted valve stems.
“Stretched” valves due to excessive spring tension.
Warped cylinder head.

Carbon build-up on valve seats.
Rocker arm failure.

Incorrect vaive or seat installed.
Incorrect piston-to-valve clearance.

IMPROPER VALVE CLEARANCE:

+ |nefficient use of fuel.

s Engine starts harder.

» Maximum engine power will not be achieved.
Shorter service life of valve train.

+ Greater chance for engine to overheat.

EXCESSIVE VALVE RECESSION:
» Worn valve seats.

» Bent valves.
» Debris passed through valve train.

RG RG34710.72 —19-30SEP97-111
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Cylinder Head and Valves

il ASSEMBLE ROCKER ARMS AND SHAFT
i ASSEMBLY

1. Make sure that rocker arm shaft end plugs are firmly
seated in each shaft end bore.

2. Assemble parts on rocker arm shaft in reverse
seguence as removed.

3. Install cap screws {B) and (C) in holes at each end of
rocker arm shaft to keep rocker arms from sliding off
shaft during installation.

4. Install JDG970A Rocker Arm Holder (A} onto rocker
arm and shaft assembily.

RG8460 —UN-21MAYO8

Rocker Arm and Shaft Assembly

RG8304 -UN-0BDECST7

Lifting Rocker Arm Assemnbily

A—Rocker Arm Holder
B—Cap Screw
C—Cap Screw

RG.RG3I4710,78  —15-13AUGH-11
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Cylinder Head and Valves

CHECK VALVE HEIGHT IN RELATION TO
HEAD SURFACE (VALVE RECESS)

1. Theroughly clean all gasket material from cylinder head
combustion face.

. Measure and record valve recess using JDG451
Height Gauge (A) along with D17526CI (Engiish, in.) or
D17527CI Dial Indicator {Metric) (B). Measurements
must be made a maximum of 3.0 mm (0.12 in.) in from
edge of valve head.

Intake and Exhaust Valves—Specification Measure Valve Recess

Recess 1.85—2.35 mm (0.073—0.093 in.) A—Helght Gauge
B—Dial Indicator

Install new valves, inserts, or grind existing valves and
inserts (as necessary) to obtain specified valve recess.

RAG,AG34710,74 -19-03NOVIZ-i/
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Cylinder Head and Valves

REMOVE VALVE ASSEMBLY

NOTE: A small magnet may be used to aid removal of
valve retainer focks (D).

1. Place cylinder head on a clean flat surface with
combustion face down.

2. Using JDG982 Valve Spring Compressor (A),
compress valve spring far encugh to remove retainer
locks as shown.

3. Release spring tension, remove valve rotator (C) and Removing Valve Springs
valva spring (B). -

4. Remove valve stem seals (E) from valve guide tower.

5. Lay cylinder head on air intake side using a 1016 mm
(40 in.) long 51 mm (2.0 in.) by 102 mm (4.0 in.} block
of wood.

6. Remove valves and identify for assembly in same

location.
Removing Valve Stem Seals
A—IDG982 Valve Spring Compressor
B—Valve Springs
C—Valve Rotators
D—Valve Retainer Locks
E—Valve Stern Seals
RG,RGM710,75 ~19-308EPS?—1/1
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Cvilinder Head and Valves

INSPECT AND MEASURE VALVE SPRINGS

IMPORTANT: Replacement valve springs (R133891)
. have higher working loads than older

springs (R116585). Newer valve springs
{R133891), have two green paint stripes
for identification. Valve springs must be
replaced in sets of two with new
rotators. DO NOT intermix springs
across valve bridges.

-UN-04DECS7

RG2732

. In valv rin r alignment, wear .
spect valve springs for alignment, wear, and damage Valve Spring

. Using DO1188AA Spring Compression Tester, check
valve spring tension. Compressed height must be
within specification given below.

Intake and Exhaust Valve Springs (AllY)—Specification

Height at 0 N (0 Ib-force) Free 67.8—72.1 mm (2.67—2.84 in.}
Length

Intake and Exhaust Valve Springs (R116585)—Specification

Height at 352—396 N (79—B89 ..........c.ccvevvrvvnnrennn,. 59,4 mm (2.34 in.)
Ib-force) (Valve Closed)

RG7427 ~UN-21MAYSB

Intake and Exhaust Valve Springs (R116585)—Specification Measuring Vaive Spring Compression

Height at 845—335 N (190-210...cccovvvvviirireccnnen. 455 mm {1.79 in.}
Ib-force) (Valve Open)

Intake and Exhaust Valve Springs {R133891)—Specification

Height at 527—593 N (118—133 . 59.4 mm (2.34 in.)
Ib-force) (Valve Closed)

intake and Exhaust Valve Springs (R133891)—Specification

Height at 1187—1313 N (267— ..., 46.4 mm (1.83 in.)
295 Ib-force) (Vaive Cpen)

! Free length of springs may vary slightly between springs.

RGAGA4710.76  —19-13AUGIE-IN
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Cylinder Head and Valves

INSPECT VALVE ROTATORS

Valve rotators cannot be repaired. Replace valve rotators
when valves are replaced or reground.

Ensure that valve rotators turn freely in both directions.
Replace if defective.

RGB323 -UN-21MAY98

Inspecting Valve Rotator

RG,AG34710,77 —19-30SEP97-1/1
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Cylinder Head and Valves

CLEAN, INSPECT, AND MEASURE VALVES

1. Hold each valve firmly against a soft brass or copper
wire wheel on a bench grinder.

IMPORTANT: Any carbon left on the stem will affect
alignment in valve refacer. DO NOT use
a wire wheel on plated pottion of valve
stem. Polish the valve stem with steel
wool or crocus cloth to remove any
scratch marks left by the wire brush.

-UN-21MAYOB

RG8322

. Make sure all carbon is removed from valve head, Measuring Valve Stem
face, and unplated portion of stem.

. Inspect valve face, stem, tip, and retainer lock groove.
. Measure valve stem OD Record measurements and

compare with valve guide 1D (See MEASURE VALVE
GUIDE ID, later in this group.)

Intake and Exhaust Valve Stems—Specification

_UN-0SDECE?

ceorereeensee. 8,999 £0.013 mm {0.3543
+0.0005 in)

RG4234

5. Using a valve inspection center, determine if valves are Measuring Vaive Face Runout
out of round, bent, or warped.

Intake and Exhaust Valve Face'—Specification
Maximum RUnout ........cccceeeeervennnsesersessmsnsieninn.. 0.038 mm (0.0015 in.)
6. Measure valve head OD

Intake and Exhausi Valve Head—Speciflcation

reerreemeeee. 46.35—46.61 mm (1‘.825—1.835
in.}

'Maximum runout measured at 44 mm (1.73 in.} diameter.

RG,AGI4710.78  —18-13ALIGES-11
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Cvlinder Head and Valves

GRIND VALVES

Reface serviceable valves to specified angle (A). Face
angle on intake and exhaust valves is as follows:

Intake and Exhaust Valve Face—Specification

ANGIE e . 290250 4 0.25°

IMPORTANT: DO NOT nick valve head-to-stem radius
when grinding valves. A nick could
cause the valve to break. Break all
sharp edges after grinding.

S

Valve Face Angle

A—Valve Face Angle

RG4755 -UN-31QCT97
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Cylinder Head and Valves

CLEAN AND INSPECT CYLINDER HEAD

IMPORTANT: DO NOT USE scouring pads or wire
brush to clean gasket sealing surface
{combustion face). Doing so may affect
sealing ability of gasket joint.

DO NOT “hot tank” clean cylinder head
unless all plugs and valve guides are
removed for replacement. Hot tank
solution will destroy lubricating
properties of valve guides.
Fuel Rail
1. Inspect combustion face for evidence of physical
damage, oil ar coolant leakage, or gasket failure prior
to cleaning the cylinder head. Repair or replace
cylinder head if there is evidence of physical damage;
such as cracking, abrasion, distortion, or valve seat
“torching.” Ingpect all cylinder head passages for
restrictions.

A—Supply Ralls (Dual Rail System Shown)

. Inspect around injector sleeve for evidence of fuel or
coolant ieakage.

. Scrape gasket material, oil, carbon, and rust from
head. Use a powered brass or copper (soft) wire brush
to clean sealing surfaces. DO NOT use a steel wire
brush.

4. Clean valve guides using a plasfic brush.

IMPORTANT: During engine repair or overhaul,
cleanliness of fuel supply rail (s) (A) is
extremely important due to fuel flow
through passages. Think of the fuel
rails as internal passages of an
injection pump, therefore, same
cleanliness must be maintained.

5. Remove fuel rail expansion plug in front of cylinder
head and thoroughly clean fuel rail passage using a
rifle-type cleaner. All debris must be removed from fuel
rail.

6. Dry with compressed air and blow out all passages.

Continued on next page RG,RG3471080 —19-13AUGO9-1/2
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Cylinder Head and Vaives

) 7. Final dry-fuel rail passages with clean lint-free cloth
44 and rifle cleaner.

8. Coat new expansion plug with LOCTITE® 277 Plastic
Gasket and install in front face of head.

LOCTITE is a registered trademark of Loctite Corp. - RG,RG34710,60 -19-13AUGI9-2/2

CHECK CYLINDER HEAD FLATNESS

Check cylinder head flatness using D0O50125T Precision
Straightedge and feeler gauge. Check lengthwise,
crosswise, and diagonally in several places.

Cylinder Head—Specification

Maximum Acceptable Qut-of-Flat..............ccccevvcceivee. 010 mm {0.004 in.)
for Entira Length of Head

Maximum Acceptable Out-of-Flat 0.025 mm (G.0008 in.)
for Every 305 mm (12.0 in.}

RAGE309 —UN-21MAYIR

if out-of-flat exceeds specifications, the cylinder head Measuring Cylinder Head Fiatness
must be resurfaced or replaced. (See MEASURE
CYLINDER HEAD THICKNESS tater in this group.)

RG.RG34710.81 —19-30SEP97-1/1
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Cylinder Head and Valves

MEASURE CYLINDER HEAD THICKNESS

Measure cylinder head thickness from rocker
cavity-to-combustion face.

If cylinder head thickness is less than wear limit, DO NOT
attempt o resurface. Install a new cylinder head.

If cylinder head thickness is greater than wear limit, a
MAXIMUM of 0.15 mm (0.006 in.) can be ground from
new part dimension for a minimum overall thickness. (See
RESURFACE CYLINDER HEAD COMBUSTION FACE,
later in this group.)

AGE324 ~UN-21MAY8

Cylinder Head (Rocker Arm Cover-to-Combustion Face)—
Specification

New Part Thickness ... iceceeeeieen . 124.976—125.025 mm
(4.9203—4.9222 in)
Minimum Acceptable Thickness 124.840 mm (4.9150 in.)

RAGA325 -UN-21MAYSS

Measuring Cylinder Head Thickness

RGAGI4710.82 —19-30SEPY7-1/1
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Cylinder Head and Valves

RESURFACE CYLINDER HEAD
i COMBUSTION FACE

IMPORTANT: DO NOT grind cylinder head
combustion face or block top deck.
Surface mill only.

After surface milling, check flatness
{see CHECK CYLINDER HEAD
COMBUSTION FACE FLATNESS in this
group). Check surface finish on
combustion face of head.

Measure valve height (recess) after
grinding. (See CHECK VALVE HEIGHT
earlier in this group.) Valve seat or
valve face may be ground to bring
within specifications.

NOTE: If necessary {o resurface cylinder head, a
MAXIMUM of 0.15 mm (0.006 in.) can be milled
from minimum new part dimension. Remove
ONLY what is necessary 1o restore flainess.

Cylinder Head (Rocker Arm Cavity-to-Combustion Face}—
Specification

Minimum CQverall Thickness 124.840 mm (4.9150 in.)

Cylinder Head Combustion Face Surface Finish {Surface Mill Only)
{AA)—Specification

Surface FiNiSh..........cooeeveeni e 1.5-2.8 micrometers (60-110
micro-in.}

Cylinder Head—Specification
Maximum Wave Height ¢.008 micrometers (0.0602

MiCFO-ir.}
Maximum Wave Width ................ooccoceceeeen. 2.0 micrometers (79 micro-in.)

AG,RG34710,83 —18-30SEP97-1/1
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Cylinder Head and Valves

MEASURE VALVE GUIDE ID

1. Measure valve guides ID using a telescopic gauge.

2. Record measurements and compare readings with
valve stem QD to determine stem-to-guide clearance.

Valve Guide—Specification

—UN-21MAYS8

9.076 30.013 mm (0.3573
+0.0005 in.)

GB308

Valve Stem—S8pecification

Measuring Valve Guide 1D

eereeeenneer, 8,909 +0.013 mm (0.3543
+0.0005 in.)

Valve Stem-to-Guide—Specification

Clearante ..o 0.081—0.103 MM
{0.0020—0.0041 in.)

Replacement valve guides are available if valve guide ID
is not within specification for specified guide-to-stem
clearance (See REPLACE VALVE GUIDES, later in this

group).

RG.RG34710.94 —19-305EPY7—1/1
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Cylinder Head and Valves

REPLACE VALVE GUIDES
REMOVE VALVE GUIDES
1. Position cylinder head with combustion face facing up.

2. Drive valve guides from combustion face side of
cylinder head using JDG164 Driver (A) and a press.

3. Inspect valve guide bore for cracking or excessive
metal transfer. Thoroughly clean valve guide bore.

4. Measure valve guide bore in cylinder head. Replace Removing Valve Guide with JDG164
. . : , i
cylm;igr hgad if valve guide bore is not with A—JDG164 Driver
specification.

Valve Guide Bore In Head—Specification

I et 14.94 £0.02 mm {0.5882 +0.0008
in.}

RG,RG34710,85 -19-305EPO7-1/2

INSTALL VALVE GUIDES

1. Assemble JDG1167 Valve Guide Installation Adapter
{A) and JDG164 Driver {(B) onto replacement valve
guide {C).

2. Position cylinder head resting on combustion face.
3. Position valve guide over bore in cylinder head and

press guide in head until adapter bottoms on machined
surface. '

4. Measure valve guide installed height. Instailed height fnstafling Valve Guide

should be as follows: A—Valve Guide Installation Adapter

. - B—JDG164 Driver
Valve Guide—Specification C—Replacement Valve Guide

Installed Height...........oooooonieimeneieee 14.5—15.5 mm (0.57—0.61 in.}
5. Insert a valve stem through valve guide to check for

adequate clearance. Valve stem should move freely in
valve guide.

RGAGA471085 —19-308EP97-2/2
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Cyfinder Head and Valves

CLEAN AND INSPECT VALVE SEATS

. Use an electric hand drill with copper or brass (soft)
wire brush to remove all carbon on valve seats.

. Inspect seats for excessive wear, cracks, or damage.

. Check entire combustion face for rust, scoring, pitting,
or cracks.

RG,AG34710.86 —19-30SEPE7-1/1
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Cylinder Head and Valves

v GRIND VALVE SEATS

IMPORTANT: Valve seat grinding should only be
done by experienced personnel familiar
with equipment and capable of
maintaining required specifications.
ALWAYS keep valve guides and work
area clean when grinding valve seats to
maintain valve guide bore-to-seat
runout.

Grinding valve seats increases seat

width ahd valve recess in cylinder head. Valve Seat Grinding Pifot
DO NOT grind excessively. Only a few

seconds are required to recondition the

average valve seat. Dress grinding

stone as necessary to maintain

specified seat angle.

Support the weight of grinder to avoid
excessive pressure on the stone.

Blend or radius all sharp edges

0.50 mm (0.02 in.) maximum corner
break to eliminate burrs after grinding
valve seats. Vaive Seat Arbor and Grinding Stone

. Install appropriate pilot (A) in valve guide bore.

. Install appropriate grinding stone (B) on arbor (C) and
position onto valve seat and pilot.

. Using drill from JT05893 Heavy Duty Seat Grinder Set,
grind valve seats to the following specifications:

Valve Seat Grinding—Specification

1.50—2.00 mm (0.059—0.079 in.)
Maximum BUnout .............cocvervsniee .. 0.16 mim (0.006 in.)
Grinding Valve Seat

A—PFilot
B—Grinding Stone
CG—Arbor

d on next page RG,RG34710,87 ~18-30SEP97-1/2

CTM100 (09NOV93) PowerTecH 10.5 L & 12.5 L Diesel Engines

110098
PN=126




Cylinder Head and Valves

4. Use a vernier caliper or scale to measure seat width. If
valve seat is 100 wide, reduce the width with a
narrowing stone.

NOTE: A narrowing stone will change the top angle of the
seat and reduce the outer diameter of the valve
seating area. Varying the width changes the fine
contact between valve face and seal. If seat width
is oo narrow, valve may burn or erode.

~UN-03NOVS7

5. If valve doas not seat properly, use an eccentrimeter
{A) to check valve seat runout. Use a new or refaced
valve and blueing to check contact between valve seat
and face. If necessary, lap the valve onioe its seat using
a lapping tool and lapping compound. Replace valves A—D11010KW Eccentrimeter
and inserts as necessary.

.,

Measuring Valve Seat Runout

. Install new or refaced valve and check valve recess in
cylinder head after grinding. (See CHECK VALVE
RECESS IN CYLINDER HEAD earlier in this group.)

RG.AG34710.87 -18-30SEPG7-2/2

REMOVE VALVE SEAT INSERTS

IMPORTANT: Be careful not to damage cylinder head
when removing valve seats.

Use JDE41296 Valve Seat Puller (A). Adjusting screw (B)
may need to be retightened during removal of inserts.

After removal of inserts, thoroughly clean area around
valve seat bore and inspect for damage or cracks.
Measure bore ID {See MEASURE VALVE SEAT BORES
IN CYLINDER HEAD in this group.)

RGA314 —UN-08DECIY

Removing Valve Seat Insert

A—Valve Seat Puller
B—Adjusting Screw

RG,AG34710,88 -19-30SEPG7-1/1
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Cylinder Head and Valves

MEASURE VALVE SEAT BORE IN CYLINDER
HEAD

1. Measure valve seat bores in cylinder head and
compare with specifications given below.

Intake and Exhaust Valve Seat Bore—Specification

48.424 +0.013 mm (1.9458

+0.0005 in.)

Bore Depth ..o srsninnr e 11,26 mm (1443 i)
Radius at Lower Bore ....................... 0.64 +0.25 mm (0,025 +0.001 in.)

Measuring Valve Seat Bore

Standard Intake and Exbaust Valve Seat—Specification

. 49.487—49.513 mm
{1.9483—1.9493 in.)

2. if valve seat bores are not within specification, oversize
seat inserts are available. Have a qualified machine
shop bore the valve seat to specification for instaltation
of oversize valve seat inserts. (See INSTALL VALVE
SEAT INSERTS, later in this group.)

RAG,RG34710,88 —19-13AUGEZ-1/1
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Cylinder Head and Valves

INSTALL VALVE SEAT INSERTS

. Use JDG164 Pilot Driver (A) and JDG1166 Valve Seat
Insert Installing Adapter (B) to install valve seat inserts
in cylinder head.

. Install valves and measure valve recess. (See
MEASURE VALVE RECESS IN CYLINDER HEAD,
earlier in this group.)

. Grind valve seats as required to maintain correct valve
recess and valve face-to-seat seal. {(See GRIND rnistosn s
VALVE SEATS earlier in this group.) Vaive Seat Insert Driver

AGH319 —UN-0BDECO?

IMPORTANT: A common practice is to chill valve seat
inserts in a freezer hefore installing.
This chilling process allows for less
interference when pressing in valve
seats. Once inserts heat up to room
temperature, original press-fit is
restored.

L S, i -

instafling Valve Seat Insert

A—Pilot Driver
B—Adapter

AG,RG34710.90 —19-03NGVE9-1/1

INSTALL VALVES

1. Lubricate valve stems and guides with AR44402 Valve
Stem Lubricant or clean engine oil.

NOTE: Valve must move freely in guide and seat properly
with inserts to form an effective seal.

2. Insert valves in head (if valves are reused, instalt in
same location from which removed).

3. Slide valve stem seals (A) over valve stems and onto 7
intake and exhaust valve guide tower until firmly Installing Valve Stem Seals

seated.
A—Valve Stem Seals

Continued on next page RG,AG34716.91 —19-13ALGHS-1/2
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Cylinder Head and Valves

05 IMPORTANT: Replacement valve springs (R133831)
have higher working loads than older
springs (R116585). Newer valve springs
{R133891), have two green paint stripes
for identification. Vaive springs must be
replaced in sets of two with new
rotators. DO NOT intermix springs
across valve bridges.

4. With cylinder resting on combustion face, install valve
springs (A) and rotators (B) with retainer locks (C).

RGB326 —UN-08DECS7

5. Compress valve springs using JDG982 Valve Spring Instailing Valve Rotators
Compressor and install retainer locks on valve stems. S

6. Strike end of each valve several times with a soft,
{non-metallic) hammer to ensure retainer locks are
properly seated.

7. Recheck valve recess. (See MEASURE VALVE
HEIGHT IN CYLINDER HEAD, earlier in this group.}

AG8327 -UN-06DECI7

AGA328 -UN-21MAY98

Seating Valve Retainer Locks

A—Valve Springs
B—Rotators
C---Retalner Locks

AG RG34710,91 —19-13AUGIe-2/2
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Cylinder Head and Valves

REPLACE UNIT INJECTOR SLEEVE IN
CYLINDER HEAD USING JDG981

REMOVE UNIT INJECTOR SLEEVE

NOTE: Cylinder head must be removed to replace EUI
sleeve using JOGZ81. To replace EUI sleeve with
head installed refer to REPLACE UNIT
INJECTOR SLEEVE IN CYLINDER HEAD USING
JDG 1184 later in this group.

IMPORTANT: Whenever EUl is replaced, sleeve in
cylinder head must be replaced also.

JDG981-2 Swedge is obsolete. Disgard
this tool and replace with JDG1184-2-1
Swedge Rod and 8132 Adapter.

. Remove cylinder head from engine. (See REMOVE
CYLINDER HEAD, earlier in this group.)

. Remove valves from cylinder head. (See REMOVE
VALVE ASSEMBLY, earlier in this group.)

. Using a 51 mm by 102 mm (2.0 in. by 4.0 in.) block of
wood (B) at least 314.4 mm (36.0 in.) long, lay cylinder
head on it's side with air intake manifold mounting
surface resting on block of wood.

. Drive injector sleeve from combustion face side of
cylinder head using MAY-25010 Pilot Driver (A) from
JDGY981 Unit Injector Sleeve Installation Set and
hammer.

. Remove square packing from injector sleeve bore.
Thoroughly clean sleeve bore and inspect sleeve tip
seating area for damage.

Removing Injector Sleeve

A—Pilot Driver
B—Wood Block

Continued on next page
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Cyvlinder Head and Valves

INSTALL UNIT INJECTOR SLEEVE

1. Grease square packing (A) and sleeve bore in head
with JDT405 High Temperature Grease and install in
packing seat area of injector sleeve bore. Take care
that packing is not twisted during installation.

RGB152 -UN-05DECS?

Installing Injector Sleeve Packing

A—Square Packing

RG RGE34710,92 -18-13AUGS9-2/6

2. Install replacement injector sleeve (A} and push with
minimal pressure until tightly seated in sleeve bore.

oy

Installing Injector Sleeve

A—Replacement Sleeve

Continued on next page RGRG34710.02 -18-13AUGE8-3/6
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Cylinder Head and Valves

install inside injector sleeve.

3. Grease polished tip of JDGI981-1 Guide Sleeve (A) and

5
S

Installing Injector Slesve Guide

A—Guide Sleeve

Continued on next pags RG.AG34710,92 -19-13AUGO9-4/6
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Cylinder Head and Valves

NOTE: Carefully inspect threads on 8 mm cap screw ptior
to use to avoid damaging injector hold-down
clamp threads in cylinder head. Replace cap
screw as needed.

4. Install JDG981-3 Guide Sleeve Support Bar (A} as
shown. Install 220213 (8 mm) cap screw (B) finger
tight.

RG8155 -UN-05DECY7

5. Install 220089 (16 mm) cap screw (C) from combustion
face side of head using a phosphate washer from
cylinder head mounting cap screw finger tight.

Installing Guide Support Bar
6. Install JDE131-2 Guide Sleeve Nut (D) finger tight.

7. Tighten cap screws and nut in following order to
specitication given:

» 16 mm Cap Screw (C} to 115 Nem (85 |b-ft)
» 8 mm Cap Screw (B) to 47 Nsm (35 Ib-ft)
+ Guide Sleeve Nut (D) to 150 Nem (110 Ib-ft)

RG8157 -UN-05DECS7

Guide Support Bar Cap Screw

Guide Sleeve Arbor Nut

A—JDG981-3 Guide Sleeve Support Bar
B—220213 (8 mm) Cap Screw
C—220089 (16 mm) Cap Screw
D—JDE131-2 Guide Sleeve Nut

Continuad on next page RG,AGI4714,92 —18-13AUGEI-5/8
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Cvlinder Head and Valves

8. Clean and inspect JDG1184-2-1 Swedge Arbor (A) for
raised or foreign material.

IMPORTANT: DO NOT use JDG981-2 Swedge, this
tool is obsolete. Use only JDG1184-2-1
Swedge and 8132 Adapter.

9. Assemble small end of No. 8132 Female Adapter (B}
onto swedge arbor (A).

10. Assemble large end of adapter onto DO1300AA 2..2
kg (5 Ib) Slide Hammer (C).

Using Expansion Arbor

11. Position tip of swedge into guide sleeve and drive GEEEETTTE
swedge through sleeve tip. Withdraw swedge with
slide hammer.

. Hemove injector sleeve replacement tool set from
cylinder head and inspect for proper installation of
injector sleeve. '

13. Repeat procedure on remaining injector sleeves,

Instafled injector Sleeve

A—Swedge Arbor
B—Adapter
C—Slide Hammer

RG,RG34710,892 -19-13ALUGHS-6/6
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Cylinder Head and Valves

o REPLACE UNIT INJECTOR SLEEVE IN
i CYLINDER HEAD USING JDG1184

REMOVE INJECTOR SLEEVE

NOTE: EUI sleeve can be removed from the cylinder
~ head with head removed or installed on engine
using JDG1184.

IMPORTANT: Whenever EUl is replaced, sleeve in
cylinder head must be replaced also.

TS281 -UN-23AUGS8

A CAUTION: Do not drain coolant until the coclant
temperature is below operating temperature.
Always ioosen coolant drain valve (A) slowly to
relieve any excess pressure.

1. Attach a long hose to drain valve (A}. Drain coolant
into a clean container to a level below cylinder head.

Drain Coolant

A—Coolant Drain Valve

Continued on next page DPSG.0U01004.929 —19-16JUL89-1/15
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Cvlinder Head and Valves

2. On dual rail fuel systems, disconnect secondary
{final) filter outlet line (A) and place in a clean
container to collect fuel.

Loosen fuel temperature sensor (B} in fuel manifold
block and drain all fuel from fuel rail into a clean
container.

. On single rail fuel systems, loosen fuel rail inlet line
(C). Disconnect outlet line {D} and drain fuel into a
clean container.

4. Tighten temperature sensor to specifications.

Fuet Qutiet Line (Dual Rail System)

Fuel Temperature Sensor—Specification

TOMQUE oottt et cnmenesneee e sesmnneeeeeees 10 N#M (7.5 1D-ft)

5. Reconnect fuel lines and tighten to specifications.

Fuel Lines—Specification

24 Nsm (18 Ib-ft)

Fuel Temperaiure Sensor (Dual Rail System)

RG10291 —UN-24A

fg;’f.m'vm

Fuel Lines (Single Rail Systerm)

A—Fuel Outlet Line

B—+Fuel Temperature Sensor
C—Fuel Rail Inlet Line
D—Fuel Rail Qutlet Line

Continued on next page DPSG,0U01004,928 —18-168JUL99-2/15
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Cylinder Head and Valves

. Plug oil drain cavities in cylinder head with clean,
lint-free shop towels to prevent debris and hardware
from falling into drain cavity.

. Remove racker arm cover. (See REMOVE AND
INSTALL ROCKER ARM COVER in this group.)

. Remove front rocker arm assembly for replacement of
injector sleeves 1 and 2.

¢« Remove both front and rear rocker arm assemblies
for replacement of injector sleeve 3.

+ Remove rear rocker arm assembly for replacement

of injector sleeves 4, 5, and 6. -

jecto ! A—Cap Plug

{See REMOVE ROCKER ARM ASSEMBLY in this
group.)

NOTE: If all six injector sleeves are to be replaced,
replace sleeves for cylinders 1 and 6, 2 and 5, 3
and, 4 at the same lime so crankshaft has to be
rotated only three times.

9. Remove electronic unit injector from injector sleeve
that is to be replaced on dual rail fuel systems. (See
REMOVE AND INSTALL ELECTRONIC UNIT
INJECTORS in Group 35.}) Remove electronic unit
injector from injector sleeve that is to be replaced on
single rail fuel systems. {See REMOVE AND INSTALL
ELECTRONIC UNIT INJECTORS in Group 36.)

IMPORTANT: Injector sleeve tip MUST BE plugged to
keep debris out of power cylinder while
tapping (threading) sleeve for removal.

10. Install small red cap plug (A) into injector sleeve tip.
Be sure plug is firmly seated in tip of sleeve.

Continued on next page DPSG,QU01004,929 —19-16JULSE-3/15
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IMPORTANT: DO NOT attempt to tap threads in
injector sleeve (for removal) unless
JDG1184-1-3 Protector Sleeve (A) is
anchored against injector sleeve with
EUIl hold-down clamp. This will
eliminate injector sleeve turning in
swaged bore of cylinder head,

11. Thoroughly ¢lean and dry JDG1184-1-3 Protector
Sleeve as needed. Install protector sleeve into EUI
bore until it is seated with injector sleeve.

AGA181A ~UN-21JUL9S

Protactor Sieave

A—Protector Sleeve

DPSG.0UD1004,920 —18-16JULS9-4/15

12. Install EUI hold-down clamp and cap screw (A) over
protector sieeve. Tighten cap screws 10 40 Nem (30
Ib-ft).

=]
(=]
=
2
=2
%
=z

RGY1624

Hold-Down Cap Screw

A—Hold-Down Cap Screw

Continuad on next page OPSG,.0UO1004,929  —18-16JUL99-5/15
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Cylinder Head and Valves

13. Apply a generous amount of all-purpose grease to
JDG1184-1-1 Tap (A).

14. Position JDG1184-1-5 Tap Guide (B} over shaft of tap
to center tap in protector sleeve.

15. Tap at least five full threads in ID of injector sleeve
using a 5/8 in., 12-paint socket and extension with a
ratchet or T-handle.

~UnN-21JUL9a

16. Once resistance increases on tap, reverse direction
and remove tap. :
JDG1184-1-1 Tap
IMPORTANT: DO NOT remove protector sleeve from A—Tap
nozzle sleeve after tapping screw B—Tap Guide
threads. Sleeve MUST BE removed as
an assembly with JDG1184-1-2 Screw
Adapter and JDG1184-1-4 Spacer to
cantain shavings and protect fuel rail in
head.

17. Remove cap screw and EUI hold-down clamp from
protector sleeve. Do not remove sleeve at this time.

Continugd on.next page DPSG,0UD1004,92¢ —19-16JULG9-6/15
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Cylinder Head and Valves

. Thread JDG1184-1-2 Screw Adapter (A) with
JDG1184-1-4 Spacer (B) into threaded injector sleeve
finger tight. This will keep shavings out of fue! rail.

. Thread DO1300AA 2.2 kg (5 Ib) Slide Hammer into
screw adapter. ’

. Pull injector sleeve from cyiinder. Remove pulier
attachments from injector sleeve,

-UN-25JULSY

. Remove injector sleeve packing from groove in
cylinder head using C-ring pick.

RGI164A

. Thoroughly clean and dry protector sieeve for future
use. Clean remaining componenis as necessary.

RGB165 -UN-21JUL9S

Remove Slesve

A—Screw Adapter
B—Spacer

DPSG . OUO1004,828 —19-16JUL99-7/15

CHECK PISTON POSITION IN LINER

. After injector sleeve is removed, look into sleeve bore
of cylinder head to be sure that piston is at or near
bottom of it's stroke.

. If piston is not near bottom, rotate engine flywheel
using JDG820 Flywheel Rotation Tool (A).

RG8226  —UN-GSDECO?

Hotate Engine Flywheel

A—Flywheel Rotation Tool

Continued on next page OPSG,0U01004,929 —19-184UL59-8/15
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INSTALL INJECTOR SLEEVE

. Install JDG1184-1-3 Protector Sleeve (A) into injector
sleeve bore (without injector sleeve).

. Install EUI hold-down clamp (B) and cap screw over
protector sleeve. Tighten cap screw to 40 Nem {30
ib-ft).

. Thoroughly clean injector sleeve bore with a small
brush.

. Remove protector sleeve.

AGY9162B -UN-2tJU

Install Protector Sleeve

A—Protector Sleeve
B—Hold-Down Clamp

DPSG,0U01004,929 —19-16JULG9-9/15

5. Lubricate new square packing with clean engine cil or
grease and install into packing bore in cylinder head.

6. Install injector sleeve (A) into cylinder bore,

=23
3
2
=
:
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w
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1

Install Sleeve

A—Injector Sleeve

DPSG,0U01004,0929  -19-16JULBI-10/15

Continued on next page
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Cylinder Head and Valves

7. Lubricate O-rings with clean engine oil and position
JDGE81-1 Guide Sleeve (A) into injector sleeve and
seat sleeve using a plastic or rubber hammer. Be
careful not to cut O-rings.

NOTE: When infector sieeve is fufly seated, top of
JDGIB1-1 Guide Sleeve should be slightly lower
than top of valve rotators.

Seat Sleeve

A—Guide Sleeve

DPSG.CUO1004,929  —19-16JULSZ-11/15

B. Pasition JDG1184-2-2 Guide Sleeve Holding Bracket
{A) over guide sleave and tighten cap screw (B) finger
tight.

=]
=]
=

.
=
=
2
-

1

RGH168A

F

Guide Sleeve Holding Bracket

A~-Guide Sleeve Holding Bracket
B—Cap Screw

Continued on next page PPEG.0UO1004,929 —19-16JULIS12/15
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Cylinder Head and Valves .

d ©. Thread JDG1184-2-4 Drive Nut (A) into holding bracket
but do not tighten.

Drive Nut

A—Drive Nut

L DPSG OUD1004,528  —10-18JULBI-13/t5

10. Instalt JDG1184-2-3 Bracket Clamp (D) onto rocker
arm rail as shown, and tighten cap screw (B) finger
tight.

11. Tighten cap screws and nut to the following
specifications.

» Guide screw holding bracket cap screw (A) to 40
Nem (30 Ib-ft.).

« Bracket clamp cap screw (B) to 68 Nem (50 Ib-ft)

s Driver nut {C) to 115 Nem (85 Ib-ft)

Tighten Hardware

A—Guide Steeve Holding Bracket Cap Screw *
B—Bracket Clamp Cap Screw

C—Driver Nut

D—Bracket Clamp

Continued on next page DPSG,0UC1004,929 —19-164UL88-14/35
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Cylinder Head and Valves

. Assemble small end of No. 8132 Female Adapter (A)
onto JDG1184-2-1 Swedge Arbor (B).

. Assemble large end of adapter onto DO1300AA 2.2
kg (5 Ib} Slide Hammer (C).

. Position tip of swedge into guide sleeve and drive
swedge through sleeve tip. Withdraw swedge with
slide hammer.

. Remove all tooling. After all required sleeves are
replaced, refill cooling system and pressure test for L T
leakage. Remove Swedge

RG171A -UN-21JULS9

Install etectronic unit injectors and wiring harness on A-—Adapter
. J g B—Swedge Arbor

dLIEl| ra” erI Systems. (See REMOVE AND INSTALL C-Sllde Hammer
ELECTRONIC UNIT INJECTORS in Group 35.)

Install electronic unit injectors and wiring harness on
single rail fuel systems. (See REMOVE AND
INSTALL ELECTRONIC UNIT INJECTORS in Group
36.)

. Install rocker arm assembly. (See INSTALL ROCKER
ARM ASSEMBLY in this group.)

OPSG.OUO1004,929 —19-18JULBG-15M15

CTM100 (09NOVIg} PowenrTecH 105 | & 12.5 L Diesel Engines

110999
PN=145




Cylinder Head and Valves

CLEAN AND INSPECT TOP DECK OF
CYLINDER BLOCK

Remove gasket material, rust, carbon, and other
foreign material from top deck using a powered brass
or copper (soft) wire brush. DO NOT use a steel wire
brush.

—UN-05DECS7

. Clean threaded holes in cylinder block using JDGS78
Special Tap (A) or an equivalent M16 x 2.0 x 140 mm
{(5.50 in.) long tap.

. Use compressed air to remove debris and fluids from Cleariing Head Boit Threads
cap screw holes. Replace block if thread damage is
detected.

Inspect and measure top deck for flatness. Service as
required. {See MEASURE CYLINDER BLOCK TOP
DECK FLATNESS, in Group 10.}

. Clean all oily residue and dirt frorn top deck before
instatling head gasket.

Measuring Block Top Deck Flatness

A—Special Tap

RGAG34710,43 —19-30SEP97-11
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MEASURE CYLINDER LINER STANDOUT
(HEIGHT ABOVE BLOCK) i

1. Secure liners using cap screws and flat washers. Flat
washers should be at least 3.18 mm (1/8 in.) thick.
Tighten cap screws to 68 Nem (50 |b-ft}.

. Using JDG451 or KJD10123 Height Gauge (B) and
D17526CI1 or D17527Cl Dial Indicator (C), measure
liner height (A) at approximately 1, 5, 7, and 11 o'clock
positions as viewed from flywheel end of engine.
Record all measurements by cylinder number.

RGE439 -UN-O3NQVIF

Liner Standout
Cylinder Liner—Specification

Height Above Block (Standout}...............cceeceeceeee. 0.030—0.117 mm
(0.0012—0.0046 in.)

Cylinder Liner—Specification

Max. Height Diffarence at Nearest 0.051 mm (0.0020 in.)
Point of Two Adjacent Liners or
Within One Liner

IMPORTANT: ONE LINER SHIM ONLY may be
installed under any given liner flange.
3. Remove liner, add shims or replace any finer that does Measuring Liner Standout
not fall within allowable standout specification. A—Liner Height
B—Height Gauge
Two sizes of shims are available: C—Dial Indicator

BB1276 s 0.05 mm (0.002 in.}
RB7277 i 0.10 mm (0.004 in.}

RG RG34710,94 —19-30SEP97-1/1
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Cylinder Head and Valves

INSTALL CYLINDER HEAD

IMPORTANT: Be sure cylinder head and block gasket
surfaces are clean, dry, and free of any
oily residue. ALWAYS thoroughly
inspect new cylinder head gasket for
possible manufacturing imperfections.
Return any gasket that does not pass
inspection.

1. Place a new head gasket on top of cylinder block. Do
not use sealant on gasket. Tab (A) on gasket goes to
left rear corner of cylinder block {as viewed from installing Cylinder Head Gasket

flywheel end).

RGB188  -UN-QSDECST

IMPORTANT: If cylinder head is lowered onto cylinder
block and you discover that the head is
not positioned correctly on locating
dowels, remove cylinder head and
install a new gasket. DO NOT try to
reposition cylinder head on the same
gasket again since the fire ring will
possibly be damaged.

-UN-21MAY98

2. Lower cylinder head in correct pesition on block using
litting straps and a hoist. Make sure that head is
positicned correctly over dowels and that it is all the
way down on gasket.

Instafling Cylinder Head

Continued on next page RG,RG34710,96 ~18-13AUGES-1/2
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RGB347 -UN-19MAYG3

Cylindar Head Cap Screw Torque Sequence

IMPORTANT: Whenever cylinder head is removed 4. Initially tighten cap screw No. 17 to 100 Nem
for service, all cap screws MUST BE (74 Ib-ft). This prevents head from tipping during
replaced when head is installed. tightening sequence.
These cap screws can only be used
one time. . Use torque-turn method to tighten all cylinder head
cap screws to specifications. (See TORQUE-TURN
NOTE: All 26 cylinder head cap screws are the same CYLINDER HEAD CAP SCREWS next in this
length. Group.)

3. Dip new cap screws and washers in clean SAE 30
engine oil. Allow excess to drain off threads.

RG,AG34710.85 —19-13AUGEG-2/2
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TORQUE-TURN CYLINDER HEAD CAP 0)
SCREWS

Arrow (A) points toward front of engine.

IMPORTANT: DO NOT use multi-viscosity oils to

lubricate cap screws.

. Lubricate cap screws with clean SAE 30 engine oil and
install in their proper locations as outlined previously.

. If nat done, Initially tighten cap screw No. 17 to 100
Nem {74 |b-ft) to prevant head from tipping during
tightening sequence.

Following figure on previous page, sequentially start at
cap screw No. 1 and proceed through cap screw No.
26 and tighten all cap screws to 163 Nem (120 Ib-ft).

. Wait § minutes and verify torque above,

. Using an oil proot pen, pencil, or marker, draw a line
parallel to the crankshaft across the entire top of each
cap screw head. This line will be used as a reference
mark.

IMPORTANT: If a cap screw is accidentally tightened
more than 90° in first sequence, DO
NOT loosen cap screw but make
adjustments in the next tightening
sequence.

5. Sequentially (start at cap screw No. 1 and proceed
through cap screw No. 26) turn each cap screw 90°.
Line on top of cap sc¢rew will be perpendicular to
crankshaft.

Torque-Tum Cyfinder Head Cap Screws

A—Front of Engine

Continued on next page AG,RG34710,96 —15-13AUGI9-1/2

AG8346 —UN-DADECYT

CTM100 (09NOV99) PoweRTECH 10.5 L & 12.5 L Diesel Engines

110999

PN=150




Cylinder Head and Valves

IMPORTANT: Cap screws MUST NOT be tightened
more than a total of 180°—190°.

6. Finally, sequentially (start at cap screw No. 1 and
proceed through cap screw No. 26) turn each cap
screw an additienal 90°, SO THAT LINE ON TOP OF
CAP SCREW IS AS CLOSE AS POSSIBLE TO BEING
PARALLEL TO THE CRANKSHAFT. It is not
necessary to obtain the final turn in one swing of the
wrench. TOTAL AMOUNT OF TURN FROM STEPS 5,
and 8, is 180°—190°.

TORQUE-TURN procedure summarized as follows:

Step 1 - Initial Torque Mo. 17 Cap Screw—Specification
100 Nsm (74 1b-ft}
Step 2 - Initial Torque All Cap Screws (Nos. 1—26)—Specification
TOMQUE ..o e 163 Nem (120 1b-ft)

Step 3 - Wait 5 Minutes and Verify Torque (Nos. 1—26)—
Specification

TOMQUE e eeceecie et eerenre e e 163 Nem (120 (-1

Step 4 - Initial Torque-Turn All Cap Screws (Nos. 1—26)—
Specification

BIe Lo 1V 1= o Ny o OSSP

Step 5 - Final Torque-Turn All Cap Screws! {Nos. 1—26)—
Specification

Additional TOrQUE-TUML.......occeeeeereir et eeeae e

! Total TORQUE-TUAN for steps 4 and 5 is 18(°.

AG RG34710,96 —19-13AUG99-2/2
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Cvlinder Head and Valves

& INSTALL ROCKER ARM ASSEMBLY

75

1. Install JDGS71 Timing Pin (A) into crankshaft timing
slot to Lock No. 1 cylinder at TDC.

Timing Pin in Crankshaft

A—Timing Pin

AG RG34710,97  —19-19JUL9S-1/8

2. With rocker arms properly spaced on shaft and cap
screws (B) and (C) on each end, install JDG970A
Rocker Arm Holder (A) onto rocker arm and shaft
assembly,

. Firmly depress buttons on two lifting arms, install lifting
plate with two locator pins and lifting arms positioned in
holes of rocker arm shaft. Release buttons so that ball
actuating pins lock onto shaft and can be safely lifted.

IMPORTANT: ALWAYS loosen all intake, exhaust and
EUI rocker arm adjusting screws before
removal or installation of rocker arm Lifting Rocker Arm Assembly
assembly to relieve Qressure. This A—Rocker Arm Holder
allows for a more uniform rocker arm B—Cap Screw
cap screw clampload and reduces the C—Cap Screw
possibility of damage to valve train
components.

RGB304 —-UN-OSDECE?

4. Install frant and rear rocker arm and shaft assembly
onto locating rell pins of cylinder head.

Continued on next page RG,AG34710,97  —18-18JULES-2/8
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Cylinder Head and Valves

NOTE: On early engines with dual rail fuel system, install
hold-down clamps (A) with off tube (B) at second
clamp location from front and rear of engine.

. Install rocker arm hold-down clamps. Install cap screws
finger tight.

. Install twelve valve bridges (D) with slots (E}) facing
exhaust manifold side of engine. Be sure each bridge
is properly seated onto two respective intake and
exhaust valves within a given cylinder.

-UN-D6DEC7

. Install twelve push tubes (C) on top of bridges.

. Make sure intake, exhaust, and injector rocker arm
adjusting screws are loose to eliminate binding shaft as
clamps are tightened,

. Initially tighten rocker arm hold-down cap screws in the
end of each shaft to pull shaft down onto locking roll
pins. Next, going from front-to-rear of engine, tighten
hold-down clamp cap screws 0 the following
specification:

Rocker Arm Shaft Hold-Down Clamp Cap Screws (All Engines)—
Specification

Valve Bridges and Push Tubeg

Initial TOrQUE ...vooreiiicreece .. 30 NOM (22 1b-11)
‘ A—Hold-Down Clamps

Make an additional pass from tront-to-rear and verify B aystomy Y Engines with Dual Ral Fuel

torque specification above. C—Push Tubes
D—Valve Bridges
IMPORTANT: TORQUE-TURN procedures for rocker E—Slots
arm shaft clamp cap screws differ
between engines with dual rail and
single rail fuel systems. Use proper
procedure for engine application.

10. TORQUE-TURN rocker arm shaft clamp cap screws
using proper procedure for type of fuel system as
detailed on following pages.

Continued on next page AG,RG34710,97 -18-19JULS9-/8
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Cylinder Head and Valves

TORQUE-TURN ROCKER ARM HOLD-DOWN CLAMP
CAP SCREWS ON ENGINES WITH DUAL RAIL FUEL
SYSTEMS .

1. After applying initial torque of 30 Nem (22 Ib-ft), start at
front cap screw and proceed to the rear and
TORQUE-TURN each cap screw 60° + 5° as follows:

—UN-30JULSY

+ Position a six point socket onto’ rocker arm shaft
clamp cap screw.

* With clockwise tension on socket (viewed from rear
of engine), mark a line (A) on socket and ancther
aligning mark on shaft clamp (B} [or spacers {C) at
@ach end location)].

RGY200A

~UN-3GJULS9

RGY202A

5

Torgue-Tum Clamp Cap Screws

A—Line on Socket
B—Line on Shaft Clamp
C—LIne on Spacer

Continued on next page RG,AG34710,87 -19-18JULOS-4/8
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Cylinder Head and Valves

+ Remove socket from cap screw and rotate socket 7
counterclockwise {viewed from rear of engine) one
flat and reinstall on cap screw. Marks should now be
60° apart.

» Tighten cap screws (clockwise) until marks on socket
{A} and shaft clamp [or spacers (C) at each end
location] are aligned.

NOTE: If cap screw is tightened beyond aligning mark,
foosen cap screw and repeat procedure starting
with initial torque of 30 Nem (22 1b-fi).

2. Repeat procedure on remaining cap screws and
TORQUE TURN cap screws to the following
specifications.

Rocker Arm Shaft Held-Down Clamp Cap Screws {Dual Rail Fuel
System)—Specification

Final TORQUE-TURN

IMPORTANT: Position electronic unit injector wiring
harness so that wires DO NOT touch
rocker arms.

3. Install unit injector wiring harmess. Apply LOCTITE®
222 (TY24311) Small Screw Thread Lock and Sealer
to harness cap screws. Tighten cap screws to

Unit Injector Wiring Harness Bracket-to-Rear of Head—Specification

TOUE ceee e ereeemeseeeeeeseeeeeeeeeeeee oo reeseeseeeeeeeeeeeeerr. 25 Nom (18 Ib-H)

Unit injector Wiring Harness Solenold Wire Retaining Nut'—
Specification

TOTQUE ..o nvistcereraecsrer et ssessne e sennneeees 2.0 N#M (1.5 [b-ft)

Unit Injector Harness Clips-to-Rocker Arm Shaft Clamps—
Specification

TOMQUE ... e eees 3D NOITE (26 |D-FH)

LOCTITE is a registered trademark of Loctite Corp.

"Apply LOCTITE 222 (TY24311) Small Screw Threadliocker.

g g A—Line on Sacket
specifications below. B—Line on Shaft Clamp

C—Line on Spacer

Continued on next page RG,AG34710,87 -19-19JUL93-5/8

-UN-30JULS3

RGI201A

Torque-Turn Clamp Cap Screws

CTM100 (09NOVI9) 05-79

PoweRTECcH 10.5 L & 12.5 L Diesel Engines
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Cylinder Head and Valves

4 4. Adjust valve-to-bridge clearance and injector preload.
86 {See CHECK AND ADJUST VALVE ASSEMBLY
CLEARANCES AND INJECTOR PRELQAD, earlier in
this group.)

IMPORTANT Before installing rocker arm cover, be
sure that EUl wires are positioned so
that rocker arm will not contact wires
when engine is running.

5. Install rocker arm cover. (See REMOVE AND INSTALL
ROCKER ARM COVER earlier in this group.)

RG,RG34710,97 —19-18JULIS-6/8

Continued on next page
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Cylinder Head and Valves

TORQUE-TURN ROCKER ARM HOLD-DOWN CLAMP
CAP SCREWS ON ENGINES WITH SINGLE RAIL FUEL
SYSTEMS

1. After applying initial torque of 30 N=m (22 [b-ft), start at
front cap screw and proceed to the rear and
TORQUE-TURN each cap screw 90° + 10° - 0° as
follows:

Using an oil proof pen, pencil, or marker, draw a line
{A) parallel to the crankshaft across the entire top of
each cap screw head. This line will be used as a
reference mark.

Install ratchet/socket on cap screw with ratchet
handle parallel {B) to crankshaift.

Tighten each cap screw 90° so ratchet handle is
perpendicular (C} to crankshaft. Remove
ratchet/socket from cap screw and verify line on top
of cap screw is perpendicular to crankshaft.

AG10281  ~UN-20AUGYS

NOTE: If cap screw is tightened beyond afigning mark,
loosen cap screw and repeat procedure starting
with initial torque of 30 Nem (22 1b-11).

+ Repeat procedurs on remaining cap screws and
TORQUE TURN cap screws to the following
specifications.

Rocker Arm Shatt Hold-Down Clamp Cap Screws {Single Rail
Fuel System}—Specification

Final TORQUE-TURN 90° + 10° - @°

IMPORTANT: Position electronic unit injector wiring
harness so that wires DO NOT touch
rocker arms.

2. Install unit injector wiring harness. Tighten cap screws
to specifications below.

Unit Injector Wiring Harness Bracket-to-Rear of Head—Specification

TOIQUE .. e seeee e 25 N1 {18 |b-fE)

S ol

Ratchet Perpendicular to Crankshaft

A—~Roacker Cap Screw
B—Ratchet Parallel to Crankshaft
C—Ratchet Perpendicular to Crankshaft

Continued on next page BG,RG34710,97 -19-19JUL99-7/8
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Cylinder Head and Valves

Unit Injector Wiring Harness Solenoid Wire Retaining Nut'—

Specification
TOMGUE ... 2.0 Nem (1.5 |b-ft}
Unit Injector Harness Clips-to-Rocker Arm Shaft Clamps—
Specification
TOIQUE ..ottt 35 N+m (26 Ib-ft)

3. Adjust valve-to-bridge clearance and injector preload.
(See CHECK AND ADJUST VALVE ASSEMBLY
CLEARANCES AND INJECTCQR PRELQAD, earlier in
this group.)

IMPORTANT: Before installing rocker arm cover, be
sure that EUI wires are positioned so
that rocker arm will not contact wires
when engine is running.

4. Install rocker arm cover. (See REMOVE AND INSTALL
ROCKER ARM COVER earlier in this group.)

'Apply LOCTITE 222 (TY24311) Small Screw Threadlocker.

RG.RG34710,97 —18-19JULIB-E/B
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Cylinder Head and Valves

COMPLETE FINAL ASSEMBLY FOR
CYLINDER HEAD INSTALLATION

1. Install camshaft gear access cover. (See INSTALL
TIMING GEAR COVER in Group 15.)

. Install thermostat housing/water manifold assembly.
(See REMOVE AND INSTALL THERMOSTAT
HOUSING in Group 25.)

. Install intake manifold. (See REMOVE, INSPECT AND
INSTALL INTAKE MANIFOLD in Group 30.} Install
exhaust manifold. (See REMOVE, INSPECT AND
INSTALL EXHAUST MANIFOLD in Group 30.) Install
turbocharger. (See INSTALL TURBOCHARGER in
Group 30.)

. Install fuel supply pump on dual rail fuel systems. (See
REMOVE AND INSTALL FUEL SUPPLY PUMP in
Group 35.) Install fuel supply pump on single raif fuel
systems. (See REMOVE AND INSTALL FUEL
SUPPLY PUMP in Group 36.)

. Install fuel manifold assembly (if equipped) from rear of
cylinder head. (See REMOVE AND INSTALL FUEL
MANIFOLD in Group 35.)

. Install and securely tighten all fuel lines and fuel filter.
(Group 35 or 36)

. Fill engine with proper fuel and coolant. {Group 02)

. Perform engine break-in. (See PERFORM ENGINE
BREAK-IN in group 4.)

RG,RGIATI0EE —19-13AUGEE-111
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Group 10
Cylinder Block, Liners, Pistons, and Rods

ESSENTIAL TOOLS

NOTE: Order tools according to information given in the
U.5. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a trademark of Deere & Company DPSG.OUOT004,971  —19-02AUGHS—1/16

RG7029 -UN-0SDECY7

Piston and Liner Height Gauge . .. . ... _ ... JDG451!

Measure piston and liner heights.

/

RG7029
JDG451

‘A dial indicator (s not supplied with JOG451. Use D17526C! (English,
in.) or D17527C1 (Metric, mm} Dial Indicator with JDG451.

DPSG.0UO1004,871  —19-02AUGH9-2/16

RG6248 -UN-0SDECE?

Dial Indicator . . . (English, in.) D17526CI or (Metric, mm)
D17527C!

Use with JDG451 to measure valve recess and cylinder
liner height-to-cylinder block top deck.

R36246
Di17526C1 D17527Ct

DPSG,0UQ1004,971  -19-02AUG99-3116

RGS5019 —UN-05DEGS7

Cylinder Liner Puller .. ... .. D01062AA, DO1073AA, or
KCD10001
Use to remove and install cylinder liners. : qﬁ
RG5019
DO1073AA
Continued oh text page DPSG.OQUCT004.971  —10-02AUG95~1/16
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Cvlinder Block, Liners, Pistons, and Rods

Cylinder Liner Service Set. . . ............ JDG1145 @ @

Use to remove and install cylinder liners. Use with
DO1300AA 5 Ib. Slide Hammer. Also used with lapping
compound to lap liner flange to block counterbore.

RG19280 -UN-13AUS9S

JDG1145

OPSG,0UD1004,971  -10-02AUGBS-5/16

AGS5074  -UN-D7NOVST

Flexible CylinderHone . . . . . ... ... .. ... £17006BR

Hone cylinder liners.

RGAH074
D17006BR

DPSG,0U01004,971  —19-02AUGHS6/16

Piston Ring Expander . . .. ... . .......... JDGY67

Use to control the expansion of the piston rings during
removal and installation of the pistons. This tool prevents
over-expansion and damage to the rings.

g
=
g
5
]
JDGOE7
Continued on next page DPSG.OUO1004,971  ~19-02aU0G98-7/16
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Cylinder Block, Liners, Fistons, and Rods

RG8516 —UN-20MAYS8

Piston Ring Groove Wear Gauge JDG1019

Use as a go/no-go gauge to measure wear an the two top

/
compression piston ring grooves on RE52836 aluminum
pistons used in earlier 6105 engines with 4-mm piston

rings.
JDG10719

DPSG.OUO1004 871  --19-D2AUGIZBM1E

RG8517 —UN-20MAYS8

Piston Ring Groove Wear Gauge JDG1022

Use as a go/no-go gauge to measure wear on the two top
compression piston ring grooves on RE66125 steel crown
pistons used in earlier 6125 engines with 4-mm piston
rings.
JDG1022

DPSG,0U01004,971  ~19-02AUG99-816

RGB516 —-UN-20MAYI8

Piston Ring Groove Wear Gauge JDG1335
Use as a-go/no-go gauge to measure wear on the two top <

compressian piston ring grooves on later 6105 and 6125
engines with RE504343 (6105) and RE503969 (6125)

pistons with 3-mm compression rings.
JDG1335

Continuad on next page DPSG,OU01004,971 —19-02AUGI3-10/16
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Cylinder Block, Liners, Pistons, and Rods

Remove and install connecting rod bushings. Set consists -2 E -5
of JDE98-1 Cup, JDE98-2 Driver, JDE98-3 Pilot, JDE98-4 0 O ——

Driver, JDES98-5 Driver, JDES8-6 Pilot, JDE98-7 Driver, 4
JDE98-8 Cup, JDE98-9 Filot, JDES8-10 Remover A ;
Bushing, STD36104 Forcing Screw. (e !
o( B (o0
B -10 a

JDEGEBA

Connecting Rod Bus‘hing Set JDESY8A

GS07E  ~UN-07NOVE7

RG5078 &

DPSG,OU01004.971 —18-02ALKE09-11/16

Qil Galley Plug Tool. . . JDG782

Use to remove and install cylinder block oil galley pfug.

vl
=]
=
5
E
=]
1
]
-
w
]
]
[T

JDG782

DPSG,0U01004,971  —19-G2AUGY98-12/16

0-Ring Groove Cleaning Brush D17015BR

Clean cylinder liner O-ring groove in block.

RGSO75  —UN-O7NOVI7

D170158R

Continued on next page DPSG.QUO1004,871  —1802AUGE9-13/16
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Cylinder Block, Liners, Pistons, and Rods

AGS100 -UN-05DECY7

JDGO78

Used to restore threaded holes in cylinder block for
cylinder head cap screws.

JDG978

DPSG,OU01004.971  19-02AUGIS-14/16

Piston Ring Compressor JDG1017

Use to compress piston rings during installation of the
piston,

RGA515 -UN-20MAYIB

JDG1017

DPSG,QUO1004,871  —18-02AUGE9-15/16

Torque Angle Gauge JT05983

Used to TORQUE-TURN cylinder head and connecting
rod cap screws.

G5638 -UN-05DECS?

i)
G
o
[=2]
@
&
A

JT05393

DPSG OUO1004.971  —19-02AUGES-1616
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Cylinder Block, Liners, Pistons, and Rods

ld SERVICE EQUIPMENT AND TOOLS
5

NOTE: Order tools according to information given in the
U.8. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC). Some
fools may be available from a focal supplier.

SERVICEGARLD is a trademark of Deere & Company DPSG.QUCN004.872 —19-02AUGEG-1/43

Cylinder Liner Bore Hidgé Reamer JTO7277

Remaove carbon from liner bore prior to piston removal.

DPSG.0UO1004.972 —19-D2AUGI9-2/3

Precision “Bevelled Edge” Straightedge DO50125T

Check cylinder head flatness.

DPSG,QUG1004,572 —19-02AUGES-3/3

CTM100 (0SNOVIg) PowerTecH 105 L & 12.5 L Diesel Engines
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Cvylinder Biock, Liners, Pistons, and Rods

OTHER MATERIAL

Number Name Use

TY6304 (U.S) Flexible Sealant Front plate gasket.
TY9484 {Canadian)
515 (LOCTITE®)

— (U.S.} PLASTIGAGE® Determine connecting rod
bearing-to-journal oil clearance.

AR54749 (U.S) Soap Lubricant Coat O-rings on cylinder liners.

TY16285 (U.S) Clean-and-Cure Primer Clean mating gasket surfaces on
timing gear cover and camshaft gear
access cover.

T43512 (U.S.) Thread Lock and Sealer (Medium Apply to timing gear cover gasket
TY9473 (Canadian) Strength) and camshaft gear access cover
242 (LOCTITE®) gasket,

LOCTITE is a registered trademark of Loctite Corp.
PLASTIGAGE is a registered tradernark of DANA Corp. DPSG.OUDIN04.0973 —10-02ALGHO-3/1
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Cylinder Block, Liners, Pistons, and Rods

CYLINDER BLOCK, LINERS, PISTONS AND
RODS SPECIFICATIONS ‘

ttem Measurement Specification
Front Plate-te-Cylinder Block Cap Torgue 50 Nem (37 Ib-ft)
Screws
Crankshaft Timing Pin Plug Torque 33 Nem (24 [b-ft)
Cylinder Liner Cap Screws (For Torque 68 Nem (50 Ib-ft)
Checking Liner Standout)
Cylinder Liner Height (Standout) Height Above Block ‘ 0.030—0.117 mm (0.0012—0.0046
in.)
Maximum Permissible Height 0.05 mm (0.002 in.)

Difference at nearest Point of Two
Adjacent Liners or Within One Liner

Cylinder Liner Shims Available Thickness 0.05 mm (0.002 in.)

Thickness 0.10 mm {0.004 in.)
Cylinder Liner Wall Thickness 9.39—8.43 mm (0.370—0.371 in.)
Cylinder Liner Packing Step Dimension 2.14—2.30 mm (0.084—0.090 in.)

Cylinder Liners

Flange Area 0D 151.665—151.615 mm (5.9671—
5.9691 in.)
Upper OD for Seating Liner oD 145.795—145.845 mm (56.7400—
57419 in.)
Water Jacket Area oD - 144.73—144.99 mm (5.698—5.708
in.)
Lower OD for Seating with oD 140.397—140.447 mm (5.5274—
O-Rings 5.5294 in.)
No. 1 Piston Compression Ring (4 End Gap 0.43—0.69 mm (0.017—0.027 in.)
mm Rings)
No. 2 Piston Compression Ring (4 End Gap 1.01—1.27 mm (0.040—0.050 in.)
mm Rings)
. Continued oh hext page DPSG.OUC1004,574 —19-03AUGES-1/4
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Cylinder Block, Liners, Pistons, and Rods

Item

MNo. 1 Piston Compression Ring (3
mm Rings)

No. 2 Piston Compression Ring (3
mm Rings)

Qil Control Ring-to-Groove (RE52836
and REB6125 Pistons)

QCil Control Ring-to-Groove
(RE504343 and RE503969 Pistons)

Piston Skirt (6105)

Piston Skirt (6125)

Cylinder Liner

Piston-to-Liner Clearance {New Part
6105)

Piston-to-Liner Clearance (New Part
6125)

Cylinder Liner Flange

Tongue-and-Groove Connecting Rod
Cap Screw

Tongue-and-Groove Connecting Rod
Cap Screw

Measurement

End Gap

End Gap

Clearance
Maximum Clearance
Clearance
Maximum Clearance

0D 29.97 mm (1.180 in.) From
Bottom of Piston

OD 35.¢0 mm (1.380 in.} From
Bottormn of Skirt

ID
Max. Out of Round
Max. Wear or Taper (Ring Travel

Area)

Clearance

Max. Acceptable Wear

Clearance
Max. Acceptable Wear

Thickness

Initial Torque

Final Torque

Continued on next page

Specification

0.48—0.74 mm (0.019—0.029 in.)
1.35—1.65 mm (0.053—0.065 in.)

0.064—0.114 mm (0.0025—0.0045
in.)
0.165 mm (0.0065 in.}

0.041—0.091 mm (0.0016—0.0036
in.)
0.132 mm (0.0052 in.}

126.872—126.898 mm (4.9950—
4.9960 in.)

126.910—126.930 mm (4.9965—
49972 in.)

126.990—127.010 mm (4.9996—
5.0004in)

0.020 mm (D.0008 in.)

0.030 mm (0.0012 in.)

0.092—0.138 mm (0.0036—0.0054
I(?.ﬁ)sz mm (0.0060 in.)
0.060—0.100 mm (0.0024—0.0039
Ic?.'1)52 mm (0.0060 in.)

9.525—8.575 mm (0.3750—0.3770
in.)

27 Nem (20 Ib-ft)

75 Nem (55 Ib-ft} plus 80-100° turn
clockwise

DPSG.QUC1004.974 —19-03AUGHS-2/4
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Cylinder Block, Liners, Pistons, and Rods

Item

Precision Joinf™ Connecting Rod
Cap Screw

Crankshaft Red Journal
Connecting Rod Bearing for
Crankshaft Journal {Assembled)

Connecting Rod Bearing-to-Journal
{New Part)

Connecting Rod Bore (For
Crankshaft Journal Bearing)

Connecting Rod Centerline of Piston
Pin Bore-to-Crankshaft Bore (New
Part)

Piston Pin Bore Specifications

Piston Pin

Rod Pin Bore Without Bushing

Installed Rod Pin Bushing (Before
Boring)

installed Rod Pin Bushing (After
Boring)

Piston Pin Bushing Bore

Fiston Pin-to-Bushing

Press Fit of Bushing in Red Pin
Bore

Precision Joint is a trademark of Deere & Company

Measurement

Torgque

oD

D

Oil Clearance

Max. Qil Clearance

D

Dimension

iD

Out-of-Round
il Clearance
Max. Acceptable Wear

Press Fit

Contlnued on next page

- Specification

140 Nem (103 Ib-f) plus 90—100°
turn clockwise

88.844—88.874 mm (3.4980—
3.4990 in.)

88.93—88.98 mm (3.501—3.502 in.)
0.06—0.13 mm (0.002—0.005 in.)
0.15 mm (0.006 in.)

93.76—93.72 mm (3.6815—3.6925
in.)

263.95—264.05 mm (10.392—
10.396 in.)

50.772—50.787 mm (1.9989—
1.9995 in.)

55.529—55.555 mm (2.1862—
2.1872in.)

50.729—50.781 mm (1.9972—
1.9992 in.)

50.805—50.830 mm (2.0002—
2.0012 in.)

0.038 mm (0.0015 in.)
0.017—0.059 mm (0.0007—0.0023
in.)

0.076 mm (0.0030 in.)

0.100—0.163 mm (0.0039—0.0064
in.)

DPSG.OUQ1004,974 —19-03AUGEI-3/4
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Cylinder Block, Liners, Fistons, and Rods

Item

Cylinder Liner Flange Counterbore

Main and Thrust Baarings

Cylinder Block Top Deck Surface
Finish

Main Bearing Bore Centerline-to-Top
Deck
Cylinder Block Bore for Seating Liner

Liner Flange Counterbore

by

Upper Block Bore for Seating Liner

Lower Block Bore for Seating Liner

Piston
Piston Spray Jet Cap Screws
Qii Gallery Plug

Main Qil Gallery (Front) Expansion
Plug

Measurement

Depth in Block

Assembled |D without Bearings
Main Bearing Surface Width

Thrust Bearing Surface Width (No. 5
Main)

Overall Thrust Bearing Cap Width
Surface Finish (surface mill bnly)
Max. Wave Height

Max. Wave Depth

Minimum Distance

D

Protrusion Above Block Deck
Targue
Torque

Installed Depth

Specification

9.461—9.512 mm (0.3725—0.3745
in.}

133.097—133.123 mm (5.2400—
5.24101in.)

37.77—38.03 mm {1.487—1.497 in.)
37.51—38.29 mm (1.476—1.507 in.)

43.25—43.75 mm (1.703—1.722 in.)
3.2 micrometers (125 micro-in.)
0.008 micrometers (0.0002 micro-in.)

2.0 micrometers (79 micro-in.)

429.92—430.07 mm (16.926—
16.932 in.)

153.57—153.77 mm (6.046—6.054
in.)

145.845—145.895 mm (5.7419—
5.7439 in.)

140.465—140.515 mm (5.5301—
5.5321 in.)

0.229—0.787 mm (0.009—0.031 in.)
15 Nem (11 Ib-ft)
20 Nem (15 Ib-ft)

Flush—1.5 mm {0.059 in.) Below
Surface

DPSG,OUQ1004,974  —19-03AUGI9-4/4
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Cwlinder Block, Liners, Pistons, and Rods

g FRONT PLATE-TO-CYLINDER BLOCK
i TORQUE SEQUENCE

RGB814 -UN-20MAY98

Front Plate Torque Sequence

RG.RG34710,105  —19-30SEPS7-1/1
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Cylinder Block, Liners, Pistons, and Rods

REMOVE AND INSTALL CYLINDER BLOCK FRONT PLATE

RGR787 -UN-100ECAT

Front Plate and Timing Gear Cover Exploded View

A—Timing Gear Cover D—O0il Pump Gear G—Front Plate Gasket I—Without Auxiliary Drive
B—Camshaft Gear E—Screws (5 Used) H—Auxiliary Brive Gear Gear
C—Idler Gear F—Front Plate

REMOVE FRONT PLATE 4. Remove engine oil pump assembly (D). (See
REMOVE OIL PUMP in Group 20.)

1. Lock engine at No.1 TDC compression stroke by
installing JDG971 Timing Pins in camshaft and . Remove auxiliary drive gear (H) if equipped. {See
crankshaft. (See CHECK AND ADJUST REMOVE AND INSTALL AUXILIARY DRIVE IDLER
CAMSHAFT-TO-CRANKSHAFT TIMING in Group GEAR AND BEARING in CTM&7, OEM Engine
16.) Accessories, Group 54.)

. Remove timing gear cover (A). (See REMOVE IMPORTANT: Tap head of countersunk cap screws
TIMING GEAR COVER in Group 15.) sharply with a brass punch and use
an Allen-Head adapter that does not
. Remove camshaft gear (B) and idler gear assembly have corners rounded off.
(C). (See CHECK AND ADJUST
CAMSHAFT-TO-CRANKSHAFT TIMING in Group 6. Remove five countersunk screws {E) and remove
16.) front plate (F) from dowels.

Continued on next page RG,RG3471C,106  —18-13AUGIB-1/44
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Cylinder Block, Liners, Pistons, and Rods

il 7. Remove gasket (G) and discard. Thoroughly clean
[ gasket surfaces on cylinder block and front plate.

RG,AG34710,106  —19-13AUGG9-2/

INSTALL FRONT PLATE

IMPORTANT: All gasket contact surfaces MUST BE
clean, dry, and free of oil.

. Apply TY&304 LOCTITE® 515 Flexible Sealant to four
upper threaded locations (A) on front face of cylinder
block.

. Install new gasket onto dowels in cylinder block.

. Apply TY6304 LOCTITE® 515 Flexible Sealant to
gasket locations (B).

RGH026B —LUN-13AUG99

Applying Sealant to Cyfinder Block

RGY0ZOB  -UN-13AUGAS

Applying Sealant to Gasket

A—Upper Threaded Locations
B—Gasket Locations

LOCTITE is a registered trademark of Loctite Corp. Continued on next page RG,RG34710,106  —19-13AUGI0-3/4
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Cylinder Block, Liners, Pistons, and Rods

4. Install front plate onto front face of block. 12

5. Install five countersunk screws and tighten to
specifications, following sequence in illustration.

Front Plate-to-Cylinder Block Cap Screws—Specification

TOIAUE .. et senee e D0 N (37 10-f1)

8. Install engine oil pump assembly. (See INSTALL
ENGINE OIL PUMP in Group 20.)

7. Install idler gear and camshatt gear. Adjust gear
backlash. (See CHECK AND ADJUST
CAMSHAFT-TO-CRANKSHAFT TIMING in Group 16.)

8. Install auxiliary drive gear (if equipped). (See REMOVE
AND INSTALL AUXILIARY DRIVE IDLER GEAR AND
BEARING in CTM67, OEM Engine Accessories, Group
54.)

9. Install timing gear cover. (See INSTALL TIMING GEAR
COVER in Group 15.)

RGB814 —UN-20MAYSB

10. Install engine oil pan. {See INSTALL ENGINE OIL
PAN in Group 20.) Front Plate Torque Sequence

11. Install crankshaft vibration damper and pulley. (See
INSTALL VIBRATION DAMPER AND FRONT OIL
SEAL in Group 15.)

12. Remove .JDG971 Timing Pins and install rocker arm
cover. (See REMOVE AND INSTALL ROCKER ARM
COVER in Group 5.)

13. Install crankshaft timing pin plug and tighten to
specifications.

Crankshaft Timing Pin Plug—Specification

TOIQUB ... sse e 33 WM {24 D)

RG,RG3471¢, 106 -18-13AUGHD-4/4
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Cylinder Black, Liners, Pistons, and Rods

SCUFFED OR SCORED PISTONS:

Qverheating.

Overfueling.

Insufficient lubrication.

Insufficient cooling.

Improper piston-to-liner clearance.
Coolant leakage into crankcase.
Misaligned or bent connecting rod.
Improperly installed piston.

Low oil level.

Improper operation.

Incorrect connecting rod bearing clearance.
Carbon build-up in ring groove.
Improper engine break-in,

Worn piston.

Contaminated oil.

Distorted cylinder liner.

Plugged piston cooling orifice.
tngestion of dust through air intake.

Insufficient lubrication.

« Insufficient cooling.

* Improper ring installation.

* Improper timing.

¢ Abrasives in combustion chamber.

CLOGGED OIL CONTROL RING:

¢ Improper oil.

+ Excessive blow-by.

» Contaminated oil.

* [mproper periodic service.
* Low operating temperature.

STUCK RINGS:

» Improper oil classification.

WORN OR BROKEN COMPRESSION RINGS:

.....

PRELIMINARY LINER, PISTON, AND ROD CHECKS

Improper periodic service.

Poor operating conditions.
Coclant leakage into crankcase.
¢ Excessive cylinder liner taper.

MOTTLED, GRAYISH OR PITTED COMPRESSION
RINGS:

+ Internal coolant leaks.

DULL SATIN FINISH AND FINE VERTICAL
SCRATCHES ON RINGS:

« Dirt and abrasives in air intake system.
PISTON PIN AND SNAP RING FAILURE:

s Misaligned connecting rod.
« Excessive crankshaft end play.
¢ Incorrect snap rings.

BROKEN CONNECTING ROD:

Inadequate piston-to-liner clearance.
Worn connecting rod bearing.
Distorted cylinder line.

Piston pin failure.

_CYLINDER LINER WEAR AND DISTORTION:

Incorrectly installed compression rings.
Insufficient lubrication.

Uneven cooling around liner.
Inadeguate piston-to-liner clearance.
Liner bore damage.

*« » = o @

WARPED CYLINDER BLOCK:

» Insufficient cooling.

RG,RG34710.1112  -19-06MAY99-1/1
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Cylinder Block, Liners, Pistons, and Rods

FCONNECTING RODS—GENERAL

INFORMATION

Earlier engines have the traditional tongue-and-groove
between the connecting rod and cap (A}. Later engines
have the Precision Joint™ rod and cap (B).

To create the Precision Joint™, the connecting red is
notched with a laser beam. Then a precision mandrel in
the rod bore is powered to separate the cap from the rod
at the joints {C}.

AG10300 -UN-27AUGO9

. & ting Rod
Both types of rods provide a strong joint. Removal and onnecting Fods

installation is similar, with differences noted, including
different torque specifications for cap screws.

IMPORTANT: Replace rods with the same type. Do
Not mix tongue-and-groove with
Precision Joint™ rods in the same
engine. See parts catalog for
recommendations.

&
G
w
g
z
5

I
w
©
[~
o]
-

Precision Joinf™ Rod (Later Engines)

A—Tongue-and-Groove Rod (Early Engines)
B-—Precision Joint™ Rod (Later Engines)
C—Precision Joint™ Details

Precision Joint is a trademark of Deere & Cormpany DPSG.OUO1004,871  —19-30JULEG-1/
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Cviinder Block, Liners, Pistons, and Rods

REMOVE PISTONS AND CONNECTING
RODS

The engine does not always have to be removed from the
machine to service the pistons and connecting rods. If
engine is to be removed, s&e your Machine Technical
Manual.

A CAUTION: DO NOT drain engine coolant until it
cools below operating temperature. Then siowly
loosen block drain valve to relieve any
pressure.

1. Drain all coolant and engine oil.

2. Remove all piston spray jets.

NOTE: If engine is to be completely disassembled, follow
ENGINE DISASSEMBLY SEQUENCE in Group
04. .

3. Remove cylinder head. (See REMOVE CYLINDER
HEAD in Group 05.)

4. Remove oil pan. {See REMOVE OIL PAN in Group
20.) Remove oil pick-up tube. (See REMOVE AND
INSTALL OIL PICKUP TUBE in Group 20.)

Fisfon and Rod Exploded View

Removing Fiston Spray Jels

A—Piston with Rings

B--Piston Pin

C—Snap Ring (2 used)
D—Connecting Rod with Bushing
E—Rod Bearings

F—Connecting Rod Cap
G—Special Cap Screws
H—Piston Spray Jet

Continued on nexi page RG,AG34710,107  -19-13AUGES-1/4
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Cylinder Block, Liners, Pistons, and Rods

IMPORTANT: Do not rotate crankshaft with cylinder
head removed unless liners are bolted
down. Bolt liners down before removing

piston. :

Cap screws and washers must be
tightened tc 68 Nem (50 Ib-ft) to achieve
an accurate reading when checking
liner standout {height above block), as
detailed later in this group.

RGBa02 -UN-GEDECY7

5. Use seven M16 x 2.0 x 55 mm (2.17 in.) long cap : -
screws (A} and 5/8 in. [D x 1-3/4 in. OD x 3.18 mm . Bolting Liners Down
{1/8 in.) thick washers (B) to bolt down cylinder liners

: . - A—Long Cap Screws
{C) in the seven locations as shown. Tighten cap B—Thick Washers
screws to 68 Nem (50 Ib-ft). C—Bolt Down Cyilnder Liners

Cylinder Liner Cap Screws {For Checking Liner Standout)—
Specification

Torque 68 N=m (50 Ib-ft}

6. Before removing pistons, visually inspect condition of
cylinder liners with pistons at bottom dead center
“BDC". Liners will require replacement if;

+ The crosshatch honing pattern is not visible
immediately below the top ring turn around area.

» Liners are pitted or contain deep vertical scratches
that can be detected by the fingernail.

No further inspection is required if any one of the
above conditions are found.

Continued on next page RG.AG34710,107  —19-13AUGES-2/4
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Cylinder Block, Liners, Pistons, and Rods

[ NOTE: Always follow manufacturer's directions provided
20 with ridge reamer.

7. Remove carbon ridge from liner bore with a scraper or
JT07277 Ridge Reamer (A). Use compressed air to
remove loose carbon from cylinders.

-UN-08DECYOT

RGB364

Using Liner Ridge Reamer

A—-JTOTZ?? Ridge Reamer

Continued on next page RG,RG34710,107 —168-13AUGOS-3/4
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Cylinder Block, Liners, Pistons, and Rods

10

8. Mark rods, pistons, and caps to ensure correct :

assembly in same location.
IMPORTANT: Keep bearing inserts with their
respective caps for rod and main
bearings.

8. Remove ali rod caps (A) with bearings.

-UN-09DECST

NOTE: tJse PLASTIGAGE® to determine
bearing-to-journal oil clearance as directed by the
manufacturer PLASTIGAGE® will determine
bearing-to-journal ofl clearance, but will not
indicate the condition of either surface.

RGBIYSA

10. Measure rod bearing-to-journal oil clearance with
PLASTIGAGE® before removing pistan and rod
assembly. Record measurements. {See INSPECT
AND MEASURE CONNECTING ROD BEARINGS,
later in this group.)

IMPORTANT: Hold on to piston to prevent piston
from dropping. Piston wiil drop once
piston rings have cleared cylinder liner

C bore,

AGIGHR  —UN-21MAYSS

. Measuring Rod Bushing Oil Clearance
If liners are to be reused, be extremely casunng g

careful not to let connecting rod hit A—Rod Caps
liner bore when removing piston and
rod assembly.

11. Gently tap piston through top of cylinder block from
the bottom.

12. Remove remaining pistons and rods from engine.

PLASTIGAGE is a registered trademark of DANA Corp. AG.RG3470,107 -19-13AUGHG-4/4
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Cylinder Block, Liners, Pistons, and Rods

MEASURE CYLINDER LINER STANDOUT
(HEIGHT ABOVE BLOCK)

IMPORTANT: Remove all gasket material, rust, carbon
and other foreign material from top
deck of cylinder block. Use compressed
air to remove all loose foreign material
from cylinders and top deck.

NOTE: Liners having obvious defects must be replaced
as a maiched piston and liner set.

1. Bolt liners down in seven locations using cap screws
and washers. (See REMOVE PISTONS AND
CONNECTING RODS, earlier in this group.) Tighten
cap screws to 68 Nem (50 lb-ft).

Cylinder Liner Cap Screws (For Checking Liner Standout)—
Specification

TOIGUE oot eciee e sie e eabs st et aee s 68 Nem (50 Ib-ft)

2. Using JOG451 Gauge (B) along with D17526CI
(English scale) aor D17527CI (Metric scale) Dial
Indicator or KUD13123 Gauge (C), measure liner height
(A) for all cylinders.

3. Measure each liner in four places at approximately 1,
5, 7. and 11 o’clock positions as viewed from rear. of
engine {flywheel end}. Record all measurements by
cylinder number.

NOTE: Variations il measurement readings may occur -
within one ¢ylinder and /or between adjacent

cylinders.

4. If liner standout is below specification, measure liner
flange thickness. (See MEASURE LINER FLANGE
THICKNESS later in this group.) Measure liner
counterbore depth in cyinder block. (See INSPECT
AND CLEAN CYLINDER BLOCK, {ater in this group.)

P

RGE43¢  -UN-03N0Ve7

Lingr Standout

Measuring Liner Standout

A—Liner Height
B—JDG451 Gauge
C—KJD10123 Gauge

Contitwed con next page ) RGRG3I4710.108  —19-13AUGES-1/2
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Cyvlinder Block, Liners, Pistons, and Flods

Cylinder Liner Height {(Standout)—Specification

Height Abova BIGEK ......coovvverriiiiiree e civrresennen. 0.030—0.117 mm
(0.0012—05.0046 in.)

Maximum Permissible Haight 0.05 mm (0.002 in.)

Difference at nearest Point of

Two Adjacent Liners or Within

One Liner

Cylinder Liner Shims Available—Specification

THICKNBSES. ... oo ee e s e == 005 MM (0,002 in.)
Thickness 0.10 mm (0.004 in.)

IMPORTANT: ONE LINER SHIM ONLY may be
installed under any given liner flange.

5. Add shims or replace any liner that does not meet
standout specification at any location.

RG.RG34710,108  -19-13AUGAS-2/2
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Cylinder Block, Liners, Pistons, and Rods

REMOVE CYLINDER LINERS USING
D01062AA OR D01073AA CYLINDER LINER
PULLER

1. Remove cap screws and washers securing liners to /

cylinder block.

1000

2. Number cylinder liners and mark fronts to ensure
correct assembly.

jhannaeL

NOTE: Each cylinder liner must be reinstalled in same ' ( O
cylinder bore from which removed. Always keep
malched pistons and finers togethar.

3. Use DO1062AA or DO1073AA Cylinder Liner Puller (B)
with a 2.27 Kg (5.0 Ib) slide hammer to remove :
cylinder liner (A).

IMPORTANT: When using D01062AA (or DO1073AA)
Cylinder Liner Puller (B) to remove
. liners (A), be sure jaw {C) of pulfer is

nnnananoanng

correctly positioned before attempting E
to remove liner. §
2
DO NOT over-tighten liner puller to 2
remove liners, Doing so could easily 2
break liners. 5
Removing Cvlinder Liners

A—Liners

B—Cylinder Liner Puller

C—Sure Jaw

Continued on next page RG,AG34710,108 —19-13AUGE9-1/2
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Cyiinder Block, Liners, Pistons, and Rods

4. Remove the cylinder liner square packing (A} from liner

(E).

5. Remove red O-ring (B} and black O-ring (C} from
cylinder block (D).

A—Square Packing (Neoprene)
B—Red 0O-Ring (Silicone)
C—Black O-Ring (Viton)
D—Cylinder Biock
E—Cylinder Liner

F—Coolant Passage

43

GE668 -UN-DSDECST

F]
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223
®
®
=]
R

Cvlinder Liner Packing

RG,RG34710,109  —18-13AUGHES-2/2
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Cylinder Block, Liners, Pistons, and Rods

REMOVE CYLINDER LINERS USING JDG1145
CYLINDER LINER SERVICE SET

NOTE: JDG1145 Liner Fuiler {A) shown with liner
removed 1o illustrate proper assembly of tool.

. Remove cap screws and washers securing liners to
cylinder block.

. Number cylinder liners and mark fronts to ensure
correct assernbly.

NOTE: Each cylinder liner must be reinstalled in same
cylinder bore from which removed. Always keep
matched pistons and finers together. ;
JDG 1145 instaliation

3. Use JDG1145 Cylinder Liner Service Set (A) with a
2.27 Kg (5.0 Ib} slide hammer (B) to remove cylinder
liner.

IMPORTANT: When using JDG1145 as shown (A) to
remove liners, make sure puller is
properly assembled before attempting
to remove liners. Step in bottom plate
of puller assembly should fit in ID of
liner.

DO NOT over-tighten liner puller to . % :
remove finers. Doing so could easily Aemove Cylinder Liner

break liners.
A—JDG1145

. o B—Slide Hammer
4. Install liner puller (C) in liner. C—Liner Puller

5. Attach a 2.27 Kg (5.0 Ib) slide hammer (B) tc liner
puller as shown and remove liner.

d on next page DPSG,OUC1004,1026 —19-09SEP99-1/2
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Cylinder Block, Liners, Fisfons, and Rods

6. Remove the cylinder liner square packing (A) from liner

(E).

7. Remove red O-ring (B) and black O-ring (C) from
cylinder block (D).

6668 —UN-DSDECA7

Cylinder Liner Packing

A—S3quare Packing (Neoprene)
B—Red O-Ring (Silicone)
C—Black O-Ring {Viton)
D—Cytinder Block

E—Cylinder Liner

F—Cnoolant Passage

DPSG,OU01004,1026 -19-D9SEFIR-—2/2
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Cylinder Block, Liners, Pistons, and Rods

id VISUALLY INSPECT CYLINDER LINERS

28
IMPORTANT: If pitting has occurred, check condition
of coolant.

=

1. Inspect exterior length of liner for pitting (A). Check
packing step for erosion (B). If pitting or erosion is
observed, measure the depth of pits and erosion with a
fine wire or needle.

Replace piston and finer if:

» Pitting depth is one-half liner thickness (C) or more.

Cylinder Liner Wall—Specification

L L LL LS AL

Thickn@ss..........cccoccoeviiviivrisne e 9.39—9.43 mm (0.370—0.371 in.)

» Erosion depth is one-half packing step (D) or more.

&

Cylinder Liner Packing Step—Specification Y
(8]
w
DIMENSION.....ovomeeceeeeiesisr e erss e 2.14—2.30 mm (0.084—0.090 in.) g
5
[}
NOTE: Liners are reusable if the depth of pits or erosion %
is less than one-haff the amount specified. When S ‘ €
installing these liners, rotate 90° from original Liner Visual Inspection
pos:t{on. The hners_ should be deglazed and ring A—Liner Pitting
seis installed on pistons. B—Erasion
C—Pitting Depth Is One-Half Liner Thickness
D—Erosion Depth Is One-Haif Packing Step
Continued on next page AG,RG34710,110  ~19-03AUGHS-1/2
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Cylinder Block, Liners, Pistons, and Rods

2. Visually examine liner ID Replace piston and liner if:

s The crosshatch honing pattemn is not visible
immediately below the top ring turn-around area.

¢ Liners are pitted or contain deep vertical scratches
that can be detected by the fingernail.

. Garefully examine liner for signs of fatigue, such as
fine cracks in the flange area (A) and cracks in the ring
travel area (B).

NOTE: Inspect block for cracks or erosion in the O-ring
packing areas. (See INSPECT AND CLEAN
CYLINDER BLOCK, later in this group.)

4. Measure liner OD and compare to following
specifications.

Flange Area—Specification

.. 151.565—151.615 mm
(5.9671—5.9691 in.)

Upper OD for Seating Liner—Specification

.. 145.795—145.845 mm
(5.7400—5.7419 in )

Water Jacket Area—Specification

.. 144.75—144.99 mm
(5.698—5.708 in.)

Lower QD for Seating with O-Rings—Specification

.. 140.397—140.,447 mm
(5.5274~5.5294 in.}

RGt188 -LUN-04DECS7

(Exaggerated defects)

2
]
hry
-
o
@

Liner 1D Inspection

A—Cracks In The Flange Area
B—Cracks In The Ring Travel Area

AG.AG34710,110 -18-03ALGE9-2/2
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Cvlinder Block, Liners, Pistons, and Rods

30

1. Secure cylinder liner in a holding fixture. See
DFRG3—CYLINDER LINER HOLDING FIXTURE, in
Group 99 for assembly of holding fixture.

2. Use D17006BR Flexible Cylinder Hone to deglaze .
cylinder liner.

NOTE: Use honing oil atong with flex hone when
deglazing finers.

™ DEGLAZE CYLINDER LINERS s

3. Use D170068R Hone according to instructions
supplied with tool to obtain a 45° cross-hatch pattern.

Thoroughly clean liners after deglazing. (See CLEAN
CYLINDER LINERS, next in this group.)

g
.
8
H
H
-
! B
=]
LA
8
i
2
juu]
[]
' -
w
by
e
- ' .
Degiazing Liners
RG.RG34710,111  —19-30SEPG7-1/2
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Liner Cross-haich
AG.RGI4TI0,111  —19-30SEPG7-2/2
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Cylinder Block, Liners, Pistons, and Rods

CLEAN CYLINDER LINERS

1. tUse a stiff bristle brush to remaove all debris, rust, and
scale from OD of liners, under liner flange, and in
O-ring packing areas. Make certain there are no nicks
or burrs in areas where packings will seat.

IMPORTANT: Do not use gascline, kerosene, or
commercial solvent to clean liners.
Sofvents will not remove all the
abrasives from liner walls.

- Thoroughly clean liner ID with a 50 percent solution of
hot water and liquid detergent.

. Rinse thoroughly and wipe dry with a clean rag.

. Swab out liner as many times as necessary with clean
SAE 10W oil.

. Clean liner until a white rag shows no discoloration.

AG,RG34710,112 —19-30SEPS7-1/1
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Cylinder Block, Liners, Pistons, and Rods

CYLINDER LINER MANUFACTURING DATE
CODE EXPLANATION

A manufacturing four-digit date code will appear on each
liner. For example, 8J96 15 means the liner has a
non-hardened bore and was manufactured on the 15th
day of October 1996.

reveerereeeneeeeene Lin@r Material Type

Month Liner was Manufactured

crvevemnnne.. Year Liner was Manufactured

15 e Day of Month Liner was Manufactured

Liner Material Specificatlon:
S e OR-REIENE Liner Bore

Month Liner was Manufactured
January

.. February Liner Date Code

.. April

.. September
Qctober

.. November
December
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Cylinder Block, Liners, Pistons, and Rods

DISASSEMBLE PISTON/ROD ASSEMBLY
AND CLEAN PISTON

NOTE: Earfier engines with RE52836 (10.5 L) and
REB6125 (12.5 L) pistons have 4 mm
compression rings. Later engines with RE504343
(10.5 L} and RE503968 (12.5 L) pistons have 3
mm compression rings. Piston part numbers are
marked on top of pistons for identification.

1. If necessary, check piston ring end gap prior to
remaoving rings.

RAGB400 -UN-22MAYDE

Removing Pistor Pin Snap Ring
No. 1 Piston Compression Ring (4 mm Rings)}—Specification

End Gap 0.43—0.69 mm (0.017—0.027 in.}
No. 2 Piston Compression Ring (4 mm Rings)—Specification
End Gap 1.01—1.27 mm (0.040—0.050 in.)
No. 1 Piston Compression Ring (3 mm Rings)}—Specification
End Gap ...cccocevcvere e 048—0.74 mm (£.019—0.029 in.)
No. 2 Piston Compression Ring {3 mm Rings)—Specification

1.35—1.65 mm (0.053—0.065 in.)

2. Remove piston snap rings. Remove piston pin and
connecting rod from piston.

NOTE: Discard snap rings, DO NOT reuse.

Continued on next page RG,AG34710,114  —19-03AUGES-1/2
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Cylinder Block, Liners, Pistons, and Rods

I 3. Remove piston rings (B) using the JDG967 Piston Ring
34 Expander (A). Discard rings.

CAUTION: Always follow manufacturer's
instructions, and safety steps exactly.

4. Clean piston ring grooves using a piston ring groove
cleaning tool.

IMPORTANT: When washing pistons, always use a
stiff bristle brush—NOT A WIRE
BRUSH—to loosen carbon residue,

AGA367 -UN-09DEC97

Removing Piston Rings

DQ NOT bead blast ring groove areas. A--JDGI67 Piston Ring Expander
B—Piston Ring

5. Clean pistons by any of the following methods:

» Immersion-Solvent “D-Part”.
¢ Hydra-Jet Rinse Gun.
» Hot water with liguid detergent soap.

If cleaning with hot water and liquid detergent, soak
pistons in a 50 percent solution of liquid household
detergant and hot water for 30 to 60 minutes. Use a
stiff bristle brush—NOT A WIRE BRUSH—to loosen
carbon residue. Dry with compressed air.

RAG,RG34710,114 —18-03AUG99-2/2
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Cylinder Biock, Liners, Pistons, and Rods

CHECK PISTON COMPRESSION RING
GROOVE WEAR—6105 ENGINES

Axane &
NOTE: Earlier engines with RE52836 pistons have 4-mm ’
compression rings. Later engines with RE504343
pistons have 3-mm compression rings. Piston part
numbers are marked on top of pistons for

identification.

Use the JDG 1012 Ring Groove Wear Gauge on RE52836
pistons {early engines) to check wear of top two

compression ring grooves. Use the JDG1335 Ring Groove :
Wear Gauge on RE504343 pistons (later engines) to Checking 6105 Piston Ring Groove (JDG1018 Shown on RE52836

. . Piston
check wear of fop two compression ring grooves. 4

B373 -LUN-21MAYS8

RG

Check each groove at several locations. 8

Gauge shoulders should not contact ring land (D) of
piston. If nng grooves are worn, replace piston and finer
as a set. If ring grooves are good, proceed with piston
inspection.

B

AGR24201 -UN-19NOV97

JDG1019 Ring Groove Wear Gauge Shown

A—Piston with Worn Ring Groove
B—Keystone Ring Grogve
C—JDG1019 Ring Groove Wear Gauge
D—Ring Land

E—Gauge Shoulder

F—Piston with Good Ring Groove

RG,RG34710,115  ~18-150CT88-1/1
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Cylinder Block, Liners, Pistons, and Rods

i CHECK PISTON COMPRESSION RING
s GROOVE WEAR—6125 ENGINES

TOP
G2
O JDG1022

NOTE: Earlier engines with and RE66125 pistons have 4
mm compression rings. Later engines with
RES503969 pistons have 3 mm compression rings.
Piston part numbers are marked on top of pistons
for identification.

The illustrations to the right shows use of

JDG 1022 Wear Gauge on earlier RE66125
pistons. Use of JDG1335 on later RES03969
pistons is similar except the two compression ring
grooves are the same on these pistons and only
one side of the gauge is used to check both.

~UN—1)DECO7

RAGB522

Check grooves at several locations around the
circumference of piston crown. The word “TOP” on gage
should always face top of piston.

Earlier RE66125 Pistbns with 4-mm Rings:

Use the JDG1022 Ring Groove Wear Gauge (A), end
marked "G1”, to check wear of top comprassion ring
groove.

Use end marked “G2" of JDG1022 Ring Groove Wear
Gauge to check wear of middle compression ring groove.

If gauge shoulder contacts ring land of piston, ring groove
is worn. Replace piston and liner as a set.

RGB523 -UN-10DEC97?

Using JOG1022 - Second Groove

If ring grooves are good (B), proceed with piston

inspection. A—JDG1022 Ring Groove Wear Gauge
B—Piston with Good Ring Groove
Later RE503969 Pistons with 3-mm Rings: C—Acceptable Clearance

D—Piston with Worn Ring Groove

) E—Gauge Shoulder Contacting Piston Ring Land
Use JDG1335 Ring Groove Wear Gauge to check wear of

top two compression rings.

If gauge shoulder contacts ring land of piston, ring groove
is worn. Replace piston and liner as a set.

If ring grooves are good (B), proceed with piston
inspection.

AG,RG34710,116 —19-150CT99-1/1
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Cylinder Block, Liners, Pistons, and Rods

CHECK PISTON OIL CONTROL RING
GROOVE WEAR—6105 AND 6125 ENGINES

NOTE: Earlier engines with RE52836 (10.5 L) and
REB6125 (12.5 L} pistons have 4.8 mm oil control
rings. Later engines with RE504343 {10.5 L) and
RE503969 (12.5 L) pistons have 4.0 mm oil
conirol rings. Piston part numbers are marked on
top of pistons for identification.

1. Check il control ring-to-groove clearance by installing
a new ring in groove.

2. Measure clearance with a feeler gauge at several
points. Compare measurements with specifications
given below.

Qil Control Ring-to-Groove (RE52836 and REE6125 Pistons)—
Specification

ClearanCe .........ocooeceeeeeee ettt nee e 0.064—0.114 mm
(0.0025—0.0045 in.}
Maximum Clearance.........occceeeveevineerieveseeeeennn.. 165 mm (0.0065 in.}

0il Control Ring-to-Groove (RE504343 and RE503969 Pistons)—
Specification

Clearance 0.041—0.091 mm
(0.0016—0.0036 in.j
Maximum Clearance 0.132 mm {0.0052 in.}

NOTE: Replace piston and liner (as a set) if cil control
ring clearance exceeds specifications given.

~UN-05DECS7

RAGE234

e et o SR

Measuring Ot Contral Ring Groove Wear

RG.RG34710,117_ —15-178EFP38-1/1
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Cvlinder Block, Liners, Pistons, and Rods

INSPECT PISTON PIN AND PIN BORE IN
PISTON

NOTE: Piston pin must be in good condition and not worn
beyond specification given below.

1. Dip piston pin in clean engine oil.

NOTE: On 6125 engines, assemble piston crown angd
skirt,

RG5231  -UN-p50ECa7

2. Install pin (A) through piston. nstaling Fiston Pin

Pin should pass through piston using only light thumb
pressure,

. Check taper in piston pin bore by inserting pin from
both sides. If pin enters freely, but hinds in the center,
the bore couid be tapered (B).

. Insert pin in piston to check for bore alignment. Pin
should not “click” or need to be forced into bore on
opposite side (C).

RG4984  —UN-05DECS7

. Measure piston pin and piston bore and compare o
specifications. If either are not within specification,
replace pin, piston, and liner. A—Pin
8—Taperead Bare
Piston Pin—Specification C—Opposite Side of Bore

Piston Pin Bore Inspection

50.772—50.787 mm
(1.9989—1.9995 in.}

Piston Pin Bore in Piston (6105)—Specification

ceeeeeressiiiennn. 50.795—50.805 mm
{1.9998—2.0002 in.)

Piston Skirt Bushing (6125)—Specification

evrreeeeen. 80.798—50.808 mm
{1.9999—2.0003 in.)

Pistan Crown Bushing {6125)—Specification

. 50.810—50.825 mm
{2.0004—2.0010 in.}

RG.AG34710.118  —19-13AUGIg-11
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Cylindef; Block, Liners, Pistons, and Rods

DETERMINE PISTON-TO-LINER
CLEARANCE

1. Measure 6105 skirt OD (B) at right angles to piston pin
bore, 29.97 mm {1.180 in.) from the bottom of the
piston {A).

2. Measure 6125 engine skirt OD at right angles to piston
pin bore, 35.0 mm (1.38 in.) from bottom of skirt. —T— 4

3. Record measurement and compare measurement
obtained from matching liner.

AG7403 —UN-DANOVS7

Measuring Piston Skirt
Pis i y—Specificati
ton Skirt (6105 pectiication A--Bottom of Piston Dimension

OD 29.97 mm (1.180 in.) FrOM...ooooooorroo.or.. 126.872—126.898 mm B—6105 Skirt OD

Bottom of Piston (4.9950—4 9960 in.)

Piston Skirt {6125)—Specification

OD 35.0 mm (1.380 in.) From......cceevieiniesrveeeee. 126.910—126.930 mm
Bottom of Skirt (4.9965—4.9972 in.}

Continued on dext page BG.AG34716, 119 ~15-13AUGSS-1/2
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Cylinder Block, Liners, Pistons, and Rods

IMPORTANT: ALWAYS measure liners at room
temperature.

4. Measure liner bore parallel to piston pin at top end of
ring travel (A).

5. Measure bore in same position at bottom end of ring
travel (B).

6. Measure bore at right angle to piston pin at top end of
ring travel (C).

RG10049 -UN-25MAYDS

Measuring Liner 10

7. Measure bore in same position at bottom end of ring
travel (D).

8. Compare measurements A, B, C, and D to determine if
liner is tapered or out-of-round.

9. Compare liner ID with matched piston QD

Cylinder Liner—Specification

IO v 126.990—127.010 mm

{4.9996—5.0004 in.)
Max. Out of Round ..o 0.020 mm (0.0008 in.)
Max. Waar or Taper (Ring Travel ... 6.030 mm (0.0012 in.)
Area)

Piston-to-Liner Clearance (New Part 6105)—Specification

ClBAIANGE ......veeeev v irias bt e mr e 0.092—0.138 mm
(0.0036—0.0054 in.)
Max. Acceptable Wear........cceerrnccccccicrcncreceeee. 02182 mm (0.0060 in.)

Piston-to-Liner Clearance {New Part 6125)—Specification

ClBATANCE ...vvviivi e e 0.060—0.100 mm
(0.0024—0.0039 in.)
Max. Acceptable Wear........ooivieicccenecreiecnnenee. 0,152 mm {0.0060 in.)

Replace piston and liners (as a set) if they exceed wear
specifications given.

RG.RG34710.119  —19-13AUGI-2
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Cylinder Block, Liners, Pistons, and Hods

MEASURE LINER FLANGE THICKNESS

Measure cylinder liner flange thickness at several
locations and compare with specificafion given below.

If liner flange is not within specification, use liner shims or
replace piston and liner as a set.

Cylinder Liner Flange—Specification

THICKNESS ..ottt ertr e irstr s emmeem e 3 525—8.576 mm
(0.3750—0.3770 in.)

Measuring Liner Flange Thickness

N-2TMAYOS

RG,RG34718,120  -19-305SEPG7—1/1
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Cylinder Block, Liners, Pistons, and Rods

INSPECT AND MEASURE CONNECTING ROD
BEARINGS

Inspect rod bearings for damage of wear.

IMPORTANT: Never use new connecting rod cap
screws when checking rod bearing ID
Use new cap screws only for final
assembly of connecting rods.

Rod bearing-to-journal oil clearance can be checked with

PLASTIGAGES®, if rod is connected to crankshaft. If rod is
out of engine, measure 1D of connecting rod bearings and
compare with OD of crankshaft journal.

RG10246  —UN-30JULOY

NOTE: Use PLASTIGAGE® as directed by the
manufacturer. The use of PLASTIGAGE® will Assembled Rod with Bearing
delermine bearing journal clearance, but will not

indicate the condition of either surface. A—Rod Cap

B—Rod
) . C—Bearings
1. With crankshaft removed, measure connecting rod

journal OD at several points.

2. Install connecting rod cap (A) on rod (B) with bearings
{C) in correct position,

3. On tongue-and-groove connecting rods: Initially
tighten blind-hole cap screw, then, tighten open-hole
cap screw to the following specifications.

Tongue-and-Groove Connecting Rod Cap Screw—Specification

Initial Torque 27 Nem (20 Ib-ft)

Next, tighten rod cap screws to the following
specifications.

Tangue-and-Groove Connecting Rod Cap Screw—Specification

Final Torque 75 Nem (55 Ib-ft) plus 90—100°
fum clockwise

{See TORQUE-TURN CONNECTING ROD CAP
SCREWS, described later in this group.)

| PLASTIGAGE is a registeted trademark of DANA Comp. Conlinued on next page RG.AGHMTI0IZ -18-13AUGER-1/3
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Cylinder Black, Liners, Pistons, and Rods

4, On Precision Joint™ connecting rods: Initially
tighten rod cap screw closest to piston end, then
tighten other cap screw to the following specifications.

Precision Joint™ Connecting Rod Cap Screw—Specification

TOMGUE ... oeceeeeveisereseeraeeeeen s 140 Nem (103 |b-ft) plus 90-100°
turn clockwise

(See TORQUE-TURN CONNECTING ROD CAP
SCREWS, described later in this group.)

Frecision Joint is a trademark of Deere & Company RG,RGHTI0121  —19-13AUGHS-2/3

. Using an inside micrometer (A), measure assembled
ID of bearing.

. Subtract QD of each crankshaft journal from 1D of each
respective rod beating to obtain oil clearance.

. Compare measurements with the specifications given.

Crankshaft Rod Journal—Specification

e BB.BA4—BBBT4 MM |
(3.4980—3.4990 in.) e o

Measuring Assembled Rod Bearing 1D

AG3B24 -UN-04DECI7

Connecting Rod Bearing for Crankshaft Journal
(Assembled}—Specification A-—Inside Micrometer

88.93—88.98 mm (3.501—3.502
in.)

Connecting Rod Bearing-to-Journal (New Part}—Specification

Qil Clearance............ 0.06—0.13 mm (0.002—0.005 in.)
Max. Oil Clearante. ........ccooiivreecercrcnesecceeseeeennnne.. 0215 mm (0.008 in.)

8. Inspect connecting rod bearings for wear or damage. i
bearings are worn or not within specification, replace
both connecting rod bearing and rod pin bearing.

RG.AG34710.121  —19-13AUGSS8-3/3
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Cylinder Block, Liners, Pistons, and Rods

i1 INSPECT CONNECTING ROD AND CAP

44

1. Inspect rod and cap for wear or damage, such as chips
or nicks in the joint areas (A).

IMPORTANT: Do not nick the joint surfaces of rod
and cap. This is very critical gn
Precision Joint™ rods to assure proper
seating. Never scrape joint surfaces (C)
with a wire brush or other tool; the
interlocking mating surfaces must be
preserved.

RG3749 —-UN-04DEC97

Tongue-and-Groove Rod and Cap

2. Inspect in and around cap screw holes (B) in cap. [f
any defects are found, replace rod and cap.

IMPDRTANT: If replacing a connecting rod, use the
same type of joint design. Do Not
intermix Precision Joint™ rods and
tongue-and-groove rods on the same
engine. See parts catalog for
recommendations.

RG10301 —UN-27ALGDG

Precision Joinf¥ Rod and Cap

A—Tongue-And-Groove Joints
B—Cap Screw Hole
C—Precision Joint™ Mating Surfaces

Frecision Joint is a trademark of Deere & Company Continued on next page RGAGI4TI0I22  —19-02AUGES1/4
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Cvlinder Block, Liners, Pistons, and Rods

3. Carefully clamp rod in a soft-jawed vise (cap end
upward).

iIMPORTANT: Never use new connecting rod cap
screws when checking rod bearing 1D
Use new cap screws only for final
assembly of connecting rods.

4, Install cap WITHOUT bearing inserts,
5. On tongue-and-groove connecting rods: Initially

tighten blind-hecle cap screw, then, tighten open-hole
cap screw to the following specifications.

RG4952 -UN-0aDECST

Assembled Rod Without Bearings

Tongue-and-Groove Connecting Rod Cap Screw—Specification

INEE] TOIQUE e e eieeneees. 27 N (20 1D-TE)

Next, tighten rod cap screws o the following
specifications.

Tongue-and-Groove Connecting Rod Cap Screw—Specification

Final Torque 75 Nem (55 Ib-ft} pius 90-100°
turn clockwise

(See TORQUE-TURN CONNECTING ROD CAP
SCREWS, described later in this group.)

6. On Precision Joint™ connecting rods: Initially
tighten rod cap screw closest to piston end, then
tighten other cap screw to the following specifications.

Precision Joint™ Connecting Rod Cap Screw—Specification

140 Nsm (103 Ib-ft} plus 90—100°
turn clockwise

{See TORQUE-TURN CONNECTING ROD CAP
SCREWS, described later in this group.)

Precision Joint is a trademark of Deere & Company Continuad on next page AG.AGHMTI0,122 —19-02AUGIS-2/a

CTM100 (09NOVE9) PoweRTECH 10.5 L & 12.5 L Diesel Engines

110298
PN=205




Cylinder Block, Liners, Pistons, and Rods

I8 7. Using an inside micrometer, measure rod bore at
46 center of bore and record measurements as follows:

« (A) At right angle to rod/cap joint.
s (B} At 45 degrees left of measurement (A).
s (C) At 45 degrees right of measurement {A).

8. Compare the measurements.

Connecting Rod Bote {For Crankshaft Journal
Bearing)—Specification

93.76—93.79 mm
(3.6915—3.6925 in.)

If difference between the greatest and least measurement
is more than 0.038 mm (0.0015 in.), the rod and cap are
out of round. Replace both connecting rod and cap.

" RG1549 -UN-20NOQVI7

Measuring Assembied Rod Bore

RG,AG34710122  —18-D2AUGS9-3/4

9. Measure rod's piston pin bore-to-crankshaft bore
center-to-center dimension (A) and compare with
specification given. If measurement is not within
specification, replace rod.

Connecting Rod Centerline of Piston Pin Bore-to-Crankshaft Bore
(New Part)—Specification

Dimension . 263.95—264.05 mm
(10.382—10.396 in.)

RGB420 -UN-Q2DECS7

Measuring Rod Cenfer-to-Center Bores

A—Rod’s Piston Pin Bore-To-Crankshaft Bore
Center-To-Center Dimension

RG,AGA4710.122 —18-D2ALGES4/M4
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Cylinder Block, Liners, Pistons, and Rods

INSPECT PISTON PINS AND ROD
BUSHINGS

. Insert piston pin (B) through piston pin bushing and
carefully clamp in a soft-jawed vise. :

. Rotate connecting rod {A) back and forth several times
to make sure connecting rod moves freely on piston

pin.

AG3172 -ON-040ECE7

. Remave piston pin from connecting rod. T Ty Y N
Installing Piston Pin in Rod Bushing

A—Connecling Rod
B—Piston Pin

Continued on next page RG,AGIA710,123  —19-13AUG9%-1/2
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Cylinder Block, Liners, Pistons, and Rods

4. Insert pin from either side of rod bushing. i pin is free
on one end, but tight on the other, the bore could be
tapered (A). If pin enters freely from both sides, but is
tight in the center, bore is bell-mouthed (B).

5. Inspect piston pin bushing lubrication hole in rod for
damage, excessive wear or contaminants.

6. Measure pin bushing 1D for specified clearance.

Piston Pin—Specification

.. 60.772—50.787 mm
{1.9989—1.9995 in.}

Rod Pin Bore Without Bushing—Specification

55.520--55.555 mm
{2.1862—2.1872 in.}

Installed Rod Pin Bushing (Before Boring)}—Specification

.. 50.729—-50.781 mm
{1.9972—1.9992 in.)

Installed Rod Pin Bushing (After Boring}—Specification

50.805—50.830 mm
(2.0002—2.0012 in.}

Piston Pin Bushing Bore—Specification

Qut-of-Rolnd.........cooiveeeecineeeee i 0.038 mm (0.0015 in.)

Piston Pin-to-Bushing—Specification

Oil Clearante.........o.ccceee e vrrnrsscne e 3.017—0.059 mm
{0.0007—0.0023 in.)
Max. Acceptable Wear 0.076 mm (0.0030 in.)

Press Fit of Bushing in Rod Pin Bore—Specification

Press Fit oo seesisereeeeenee. 0.100—0.163 mm
(0.0039—0.0084 in.}

7. If necessary, remove and replace piston pin bushihg.
(See REMOVE PISTON PIN BUSHING, CLEAN, AND
INSPECT BUSHING BORE in this group.)

CEY Y S LA

\
\

A rFR IR T

|Tl"

inspecting Rod Fiston Pin Bushing Bore

A—Tapered Bore
B—Bell-Mouthed Bore

RG4924 —UN-20N0V97
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Cylinder Block, Liners, Pistons, and Rods

’;EMOVE PISTON PIN BUSHING, CLEAN,
AND INSPECT BUSHING BORE

10
49

IMPORTANT: Do not use pneumatic tools to remove
or install piston pin bushing.

Use care to properly align the JDE98-10
Driver (B) with bushing so that the
connecting rod is not damaged.

~UN-20NOVY7

1. Remove the used bushing with JDE98-8 Cup {A), :
JDE998-10 Driver, and STD36104 Forcing Screw (C) b e e _ _ _
from the JDESBA Connecting Rod Bushing Service Removing Fod Piston Fin Bushing
Set. A—JDE98-8 Cup

B—JDE®8-10 Driver

2. Clean rod bushing bore using a medium grit emery C—STD36104 Forcing Screw
cloth, as burrs will distort bushing. Install bushing on
side opposite rod burr.

AGA723

3. If necessary, file a slight chamfer around bushing bore
to remove any sharp edges. Chamfer will also aid in
bushing installation.

4. Measure rod bushing bore in three or more places
approximately 45° apart.

Connecling Rod Pin Bushing Bore (Without
Bushing)—Specification

[0 T OO U RO USRS UURRTIN 55.529—55.655 mm
(2.1862—2.1872 in.)

Connecting Rod Pin Bushing-—Specification

Press Fit in Rod PiN BOTE ......ovvevvseeeereeeeevsseseeenne. 0.100~=0.163 mm
{0.0039—0.0064 in.)

IMPORTANT: If piston pin bushing bore diameter is
not within specification or bushing has
spun in rod, discard rod and replace
with a new one.

RG,RG3471¢, 124 —18-505EP37-1/1
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Cylinder Block, Liners, Pistons, and Rods

] INSTALL PISTON PIN BUSHING

50
1. Lubricate connecting rod bore with clean engine oil.

IMPORTANT: Do not use power tools to install
bushing.

2. Assemble JDE98-10 Driver (B) with JDES8-9 Pilot (C).
Install new bushing (E) onto driver. Lubricate OD of
bushing. fnstall and lubricate STD36104 Forcing Screw
threads (D).

3. Assemble JDES8-6 Pilot (F) onto driver.

4. Engage forcing screw heads with threads in JDE98-8
Cup (A) and install new bushing.

IMPORTANT: Boring the connecting rod bushing
should be done ONLY by experienced
perscnnel on equipment capable of
maintaining bushing finish
specification,

5. Precision bora new bushing to specification to obtain
pin-to-bushing clearance. Remove all debris from
boring operation.

RGB421 -UN-D9DECY7

Piston Pin Bushing (After Boring)—Specification Installing Rod Piston Pin Bushing

D e e D0.808—50.830 mm A—JDES8-8 Cup'
(2.0002—2.0012 in.} B—JDE98-10 Driver'
C—JDE98-9 Pilot’
D—STD36104 Forcing Screw’
E—Bushing

i 1
Piston Pin—Specification FﬂDEgs'G Pilot

OD oottt snsnssssiaseseeeenenee. 50, 772—50,787 MM
(1.9989—1.9995 in.)

Piston Pin-to-Bushing—Specification

ClBATANEE ...cveveestiieeee e cvsree s smrernses semeeennnnn. 0.017—0.059 MM
{0.0007—0.0023 in.}

! Frorm JDESBA Connecting Rod Bushing Service Set.

RG.AG3471¢,125  -19-305EP97-1/1
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Cylinder Block, Liners, Pistons, and Rods

COMPLETE DISASSEMBLY OF CYLINDER
BLOCK (IF REQUIRED)

If complete inspection and “Hot Tank” cleaning of cylinder
block is required, refer to the appropriate group for
removal of all external and internal mounted components
listed below:

1. Remove crankshait and pulley if not previously
removed. (See REMOVE CRANKSHAFT in Group 15.)

. Remove water pump and all remaining cooling system
components. (See REMOVE WATER PUMP in Group
25.)

. Remove timing gear cover. (See REMOVE TIMING
GEAR COVER in Group 15.). Remove front plate. (See
REMOVE AND INSTALL CYLINDER BLOCK FRONT
PLATE earlier in this group.)

. Remove engine oit pump and all remaining lubrication
system components. (See REMOVE ENGINE OIL
PUMP in Group 20.)

. Remove all components (water galiey plugs, oil galley
plugs, bushings, and engine serial number plate)
before inspecting and cleaning cylinder block. Use
JDG782 Qil Galley Plug Tool to remove and install
galley plugs.

AG,RG34710,126 —19-02AUGI3-1/1
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Cylinder Block, Liners, Pistons, and Rods

i INSPECT AND CLEAN CYLINDER BLOCK

NOTE: All components, water gallery pitgs, and oil
gallery plugs must be removed from the cylinder
block for inspection and cleaning. Refer to the
proper group for removal of all external and
internal mounted components.

1. Use D17015BR O-ring Bore Cleaning Brush or an
equivalent brush to thoroughly clean all debris from
cylinder liner O-ring bores.

. Remove cylinder head locating dowels, if not Cleaning Head Boit Threads in Block
previously removed. Ciean out all threaded holes for
cylinder head mounting cap screws in top deck of
cylinder block. Use JDGY78 Tap or an equivalent M16
x 2.0 tap approximately 152.4 mm (6.0 in.) long. Use
compressead air to remove any debris or fluid which
may be present in the cap screw hole.

IMPORTANT: If cylinder block is cleaned in a hot
tank, be sure to remove any aluminum
parts. Aluminum parts can be damaged
or destroyed by hot tank solutions.
Remove all serial number plates.

3. Clean block thoroughly using‘ cleaning solvent,
pressure steam, or a hot tank.

Continued on next page RG,AG34710,127 —19-09SEP99-1/2
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Cylinder Block, Liners, Pistons, and Rods

NOTE: JDG1145 Cylinder Liner Service Set (D) can be
used with fapping compound as shown to lap liner
flange to block counterbore.

4. Inspect liner support flange (C) for burrs. If burrs are
present, use respective liner with lapping compound to
remove burrs.

. Measure liner flange counterbore depth (A) in block (B)
and flange thickness on liner. Compare with
specification given below.

Cylinder Liner Flange Counterbore—Specification

Depth in BIocK ... 24861—9.512 mm
(0.3725—0.3745 in.)

Cylinder Liner Flange—Specification

Thickness 9.525—9.575 mm
{0.3750—0.3770 in.}

Carefully inspect block for cracks or any other physical
damage. If a cracked block is suspected, pressure-test the
block. A procedure for pressure testing is outlined in FOS
{Fundamentals of Service) Manual-ENGINES. Replace
block if there is evidence of a crack or physical damage.

AG7142 -UN-DSDECA7?

Liner Counterbore Depth

0340 —UN-0GSEPSS

il

Lap Liner Flange

A—Liner Flange Counterbore Depth
B—Block

C—Liner Support Flange
D—JDG1145 Liner Service Set

AG.RG34710,127 —19-09SEPG9-2/2
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K Cylinder Block, Liners, Pistons, and Rods

MEASURE CYLINDER BLOCK

Refer ta the appropriate groups for a more detailed
description of the features being measured. Compare
measurements with specifications given below.

1. Assemble and measure main and thrust bearing bores.
Compare measurements with specifications given

below:
Main and Thrust Bearings—Specification
Assemblad D without Bearings.......ccccce.coee.ve.n.. 133.087—133.123 mm
M fat
(5.2400—5.2410 in.) easuring Block Top Deck Flatness

Main Bearing Surface Width ................ 37.77—38.03 mm (1.487—1.497
in.)
Thrust Bearing Surface Width............... 37.51—38.29 mm {1.476—1.507
(No. 5 Main) in.)
Overall Thrust Bearing Cap Width ........ 43.25—43.75 mm (1.703—1.722
. in.}

It any main or thrust bearing cap assembled ID is not
within specification, blank (generic) bearing caps are
available and must be lined bored to specification by a
qualified machine shop. (See MEASURE ASSEMBLED ID
OF MAIN BEARING CAPS in Group 15.)

2. Measure cylinder block top deck flatness using
D050125T Precision Straightedge and feeler gauge.
Resurface as required.

Cylinder Block Top Deck Surface Finish—Specification

Surface Finish (surface mill only) ... 3.2 micrometers (125 micro-in.)
Max. Wave Height... .. 0.008 micromaters (0.0002

micro-in.)
Max. Wave Depth...........cccccooooveenee.. 2.0 micrometers (79 micro-in)

Main Bearing Bore Centerline-to-Top Deck—Specification

Mirimum Distance ..., 429.92—430.07 mm
(16.926—16.932 in.)

Continued on next page REAG34710,128  —18-03AUGES-1/2
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Cylinder Block, Liners, Pistons, and Rads

IMPORTANT: The centerline of the main bearing
bore-to-top deck of cylinder block
MUST be 429.92-430.07 mm (16.926—
16.932 in.). If not, replace cylinder
block.

3. Measure cylinder liner bores in block and compare to
the following specifications.

Liner Flange Counterbore—Specitication

.. 15357—153.77 mm
(6.046—6.054 in.)

tUpper Block Bore for Seating LIner—Specification

.. 145.845—145.895 mm
(5.7419—5.7438 in.} ~

Lower Block Bore for Seating Liner—Specification

.. 140.465—140.515 mm
(5.5301—5.5321 in.)

RAG,RG34710,128  —19-03AUGES-2/2
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Cylinder Block, Liners, Pistons, and Rods

RECHECK CYLINDER LINER STANDQUT
(HEIGHT ABOVE BLOCK)

NOTE: If a new liner assembly is being installed in a new
or used cylinder block, liner standout must be
checked.

Be sure liner bore in cylinder block (B} and top deck of
cylinder block are ctean.

1. Install liners without O-rings and square packing.
Secure with cap screws and washers, as outlined .
. ! Liner C bore Depth
earlier in this group. (See REMOVE PISTONS in this frer Gounterore Lep

group.)

NOTE: instalf liner with the ideniifying mark toward the
front of the engine. Rotate 9(° if pits or erosion
exceed limifs outfined during liner inspection,

2. Measure liner standout. (See MEASURE CYLINDER
LINER STANDOUT in this group.)

Cylinder Liner Standout—Specification

Height Above Block 0.030—0.117 mm
{0.0012—0.0046 in.}

Measuring Liner Standout
If liner standout is above specificatio.n,. recheck liner A—Liner Flange Counterbore Depth
support flange (C) for possible rernaining burrs or B—Block
incorrect counterbore depth (A} in block. If burrs are C—Liner Support Flange
present, use respective liner and lapping compound to
remove burr. Completely clean cylinder liner bore after

lapping.

IMPORTANT: ONE LINER SHIM ONLY may be
installed under any given liner flange,

If liner standout is below specifications, remove liner and
install shim as needed to bring liner standout to within
specification.

Cylinder Liner Shims Available—Specification

TRHCKIBES. oo e vveererseeeseeeseseseseesssseeserssneseeseseneeenns 005 M (0,002 in.)
THICKIBSS ... cerersvvrr et cmeernesnenensistersesmicsesneneeeeee. 010 MM {0,004 in.)

RGAG710,120 —16-305EP97-11

RG7142 —UN-DSDECET
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Cylinder Block, Liners, Pistons, and Rods

INSTALL CYLINDER LINER O-RINGS AND
PACKINGS

IMPORTANT: DO NOT use oil on cylinder liner
packing or O-tings. Oil can cause the
red packing to swell, which squeezes
liner and could possibly cause a scored
piston,

1. Pour AR54749 Soap Lubricant into a suitable
container.

. Dip new packings and O-rings in socap before
installation. Do not leave packings or O-rings in soa

to soak i’ ; ° P -

. —

. Install the black viton O-ring (A) in the lower O-ring >

RG3826  -UN-04DECH?

groove of the cylinder block (C). ' @

RG3826

. Install the red silicone O-ring (B) in the upper O-ring Liner ©-Rings and Packing
groove of the cylinder block.

A—Black Viton O-Ring
B—Red Silicone O-Ring
C—Cylinder Block

RG,AG34710,130 -18-305EPS7-1/2

. Tumn cylinder liner (B) upside-down and install the
neoprene square packing (A) over ouiside of liner.

. Slide packing down firmly against second shoulder on

the liner.

NOTE: Make sure the packing is not twisted.

7. Coat the liner packings, sealing area of the cylinder
liner, and cylinder block O-rings with liquid soap.

AG3827 —UN-04DECI7

3
)]
G
=]
]
piur

Install Square Packing on Liner

A—Neoprene Square Packing
B—Cylinder Liner

RG,AG34710.130 —19-30SEP97-/2
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Cylinder Block, Liners, Pistons, and Rods

INSTALL CYLINDER LINERS

IMPORTANT: Install cylinder liner inte same cylinder
block bore as removed. DO NOT scuff
the packing across the upper bore.

When liner ODs are pitted or eroded
and are under one-half the liner
thickness, rotate liners 90° from their
removed position. Rotate the pitted
section of the liner either toward the
front or rear of the engine.

instaliing Liner
If liners are not pitted or eroded,
rotation will not be necessary. Instali
liners with the identifying mark
{stamped on flange), toward the front of
the engine.

1. Carefully place the cylinder liner, with packing installed,
into the cylinder block bore.

NOTE: A resistance will be felt when cylinder liner is
aligned in pifot bore.

2. Using only the pressure of both palms, the cylinder
liner should drop to a peoint nearly flush at the upper
flange of the cylinder liner and cylinder block.

d on next page RG,AG34710.131 —-15-308EP97-1/2
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Cylinder Block, Liners, Pistons, and Rods

NQTE: Cylinder liner will protrude over top of cylinder
block more than normal due to uncompressed
packings and O-rings.

3. Finish seating cylinder liners using a clean hardwood
block and hammer as shown in top figure or by using
JDG1145 Liner Service Set (B) and a 2.27 Kg (5 |b)
slide hammer (A} shown in lower figure.

Using either method, apply only enough force as
necessary to seat liners.

IMPORTANT: If you suspect that a packing may have
sheared or disptaced during liner
installation, remove liner and packing
assembly. If no damage is found, check
packing and O-rings for proper position.
Resoap packings and reinstall liner
assembly.

. Hold liners in place with large flat washers and cap
screws. Turn cap screws snug, but do not tighten.

. Clean cylinder liner bores with waterless hand cleaner
after instaltation. Wipe dry with clean towels.

AG10342 -UN-10SEPSE

JDGT145 Liner Service Set

. Apply clean engine oil to liner bores immediately to
prevent corrosion.

RG,AG34710.131 —-19-30SEPI7-2/2
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Cvyiinder Block, Liners, Pistons, and Rods

] ASSEMBLE PISTONS AND CONNECTING

IMPORTANT: Pistons must be installed on same
connecting rods from which they were
removed and NEW piston pin snap
rings must be used.

If a new piston and liner assembly is to
be installed, DO NOT remove piston
from liner. Push piston out of liner
bottom only far enough to install pisten

pin.

RGR40T —UN-0ODECOT

6125 Piston Crown and Skirt

1. On 6125 engines, assemble piston crown {A) and skirt
(B) so that connecting rod pin bushings are aligned.

2. Lubricate piston pin and bushings with clean engine oil.

NOTE: Pistons are symmelrical, new pistons can be
installed either way. If pistons are being reused,
afign front reference mark made during
disassembly with front of connecting rod.

—-UN-22MAY04

RG8400A

3. Install piston pin through piston and connecting rod
(C)' Assembling Piston and Rod

4. Install NEW piston pin snap rings in grooves. Make 'A—Piston Steel Crown (6125 Engine)
certain snap rings have completely expanded in B—Piston Skirt (6125 Engine)
grooves of piston. Sharp edge of snap ring MUST face C—Connecting Rod

. . D—Compression Rings (2 used)
toward outside of piston. E—Oil Control Ring

Continued on next paga RG,AG34710,132  —19-03AUGHI-1/2
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Cylinder Block, Liners, Pistons, and Rods

NOTE: Keystone compression ring with one “Pip” mark
goes in top piston ring groove and keystone ring
with two "Pip” marks goes in second ring groove
of piston. “Pip” mark(s) must face top of piston.

IMPORTANT: Earlier engines with RE52836 (10.5 L)
and RE66125 (12.5 L) pistons have 4
mm compression rings and 4.8 mm oil
control rings. Later engines with
RES504343 (10.5 L} and RE503969 (12.5
L) pistons have 3 mm compression
rings and 4.0 mm oil control rings.
Piston part numbers are marked on fop
of pistons for identification. Insure
correct size rings are installed on
appropriate pistons. DO NOT intermix
rings.

5. Use the JDGB67 Ring Expander to install compression
rings (D} and oil control ring with expander ring (E).

10
61

RG,RG34710,132 —18-03AUGI8-2/2

INSTALL PISTONS AND CONNECTING
RODS

IMPORTANT: Replace rods with the same type. Do
Not mix tongue-and-groove with
Precision Joint™ rods in the same
engine. See parts catalog for
recommendations.

Earlier engines have the traditional tongue-and-groove
between the connecting rod and cap (A). Later engines
have the Precision Joint™ rod and cap (B).

Both types of rods provide a strong joint. Installation is

similar, with differences noted, including different torque
specifications for cap screws.

Precision Joint js a trademark of Deere & Company

-UN-27AUGE9

RG10300

Conneciing Rods

A—Tongue-and-Groove Rod (Early Engines)
B—Precision Joint™ Rod (Later Engines)

RG,AG34710,133 —19-02AUGIE-1/6

Continued on next page
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Cyiinder Block, Liners, Pistons, and Rods

;g 1. Stagger ring gaps on pistons as shown.

RAGR31127 -UN-110ECS7

RGR31127
Staggering Piston Ring Gaps

A—Piston Head

B—Top Compression Ring Gap
C—O0il Control Ring Gap
D—Expander Ring Gap

E—Bottom Compression Ring Gap
F—Front of Engine

RG,RG3I471¢,133  19-02AUGI9-2/6

2. Coat pistons, liners, and inside of JDG1017 Piston
Ring Compressor (G) with clean engine ail.

3. Lay piston rod assembly on piston’s top and compress
rings with compressor. Squeeze handles together and
install pin to full depth to secure.

8

4. Lubricate rod bearing half and install onto rod with 2
notches on bearing seated with notch in rod. g

g

£

Compressing Piston Rings
G—JDG1017 Ring Compressor
Continued on next page RG.RG34710,133  —18-02AUGE9-3/8
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Cylinder Block, Liners, Pistons, and Rods

5. Carefully place ring compressor with piston and rod
over liner.

IMPORTANT: Be sure crankshaft journals and liner
walls are not damaged when installing
piston and red liner.

NOTE: Be sure the word “FRONT” on connecting rod
faces toward the front of the engine.

-UN-21MAYS8

6. With piston centered in ring compressor and rings
staggered correctly, push piston into liner.

RGA366

instaliing Piston and Rod Assembly

RG,AG34710,133 _—19-02AUGHI-/6

7. Apply clean engine oil to bearing inserts (B} and
crankshaft rod journals (A}.

IMPORTANT: On Precision Joint™ rods, make sure
cap is properly aligned on rod with
interlocking surfaces sealing tightly and
edges aligned. Do Not reverse cap on
rod. Match pads on side of rod and cap.

When installing caps, make sure
stamped numbers on rod and cap are
positioned on the same side.

o~
o
C
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NEVER use connecting rod cap screws
more than once for final engine
assembly. Once rod cap screws have
been tightened to final TORQUE-TURN
specifications, they cannot be reused
for final assembly.

8. Install connecting rod caps.

RGA3VE —UN-21MAYIR

Tightening Rod Caps

A—Crankshaft Rod Journals
B—Bearing Inserts

Precision Joint is a trademark of Deere & Company Continusd on next page RGRG34710,133  —19-02AUGH-5/6
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Cylinder Block, Liners, Pistons, and Rods

9. Dip new cap screws and washers in clean engine oil.
Make sure top of cap screws have oil on them also.

IMPORTANT: DO NOT use pneumatic wrenches to
install connecting rod cap screws,
Doing so may damaged threads. Use
speed-handle wrench instead.

10. On tongue-and-groove connecting rods: Initially,
tighten blind-hole cap screw (A) to specifications.
Next, tighten the other cap screw. Feel rod-to-cap
joint to check for proper alignment.

RG43T5  -LUN-0SDECST

RG4375
Tightening Rod Cap Screws

Tongue-and-Groove Connecting Rod Cap Screw—Specification A—Biind-Hole Cap Screw
Initial Torque et 20 N9 (20 (D)
Secondly, tighten all cap screws to the following

specifications, then TORQUE-TURN all cap screws
90-100°.

Tongue-and-Groove Connecting Rod Cap Screw—Specification

Final Terque 75 Nem (55 Ib-ft} plus 90—100°
turn clockwise

(See TORQUE-TURN CONNECTING ROD CAP
SCREWS, described next in this group.)

11. On Precision Joinf™ connecting rods: nitially,
tighten cap screw closest to piston end to
specifications. Next, tighten the other cap screw. Feel
rod-to-cap joint to check for proper alignment.

Precision Joint™ Connecting Red Cap Screw—Specification

TOPQUE ..o eeeeene. 140 Nom (103 |b-ft) plus 90—100°
turn clockwise

{See TORQUE-TURN CONNECTING ROD CAP
SCREWS, described next in this group.)

Precision Joint is a trademark of Deere & Company RG,AGI4710,133  —19-02AUGE9-6/8
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Cviinder Block, Liners, Pistons, and Rods

TORQUE-TURN CONNECTING ROD CAP
SCREWS

USING ENGINE AXIS METHOD TO TORQUE-TURN
CONNECTING ROD CAP SCREWS

1. After tightening cap screws to torque values, mark
connecting rod cap and socket.

2. Position handle of wrench parallel 1o centerline of
engine crankshaft axis (A).

3. Tighten 1/4 turn (90-100°) clockwise until handle of
wrench is perpendicular to centerline of engine
crankshaft axis (B) as shown.

g
:
i
7
TORQUE-TURN Rod Cap Screws
A—Wrench Parallel To Centerline Of Engine
Crankshaft Axis
B8—Wrench Is Perpendiculfar To Centerline Of
Engine Crankshaft Axis
RG.AGI4710,134 _~19-03AUGHS-1/2
USING JT05993 TORQUE ANGLE GAUGE TO
TORQUE-TURN CONNECTING ROD CAP SCREWS
After tightening cap screws to torque values, follow
directions provided with gauge and TORQUE-TURN each
cap scraw 90°—100°. 5
?
=
__r|
g
RGS698 ¢
JT05993 Torque Angle Gauge
RG.RG34710.134  —19-03AUGID-2/2
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Cylinder Block, Liners, Pistons, and Rods

i CHECK ENGINE ROTATION FOR EXCESSIVE
4 TIGHTNESS

1. Rotate crankshaft several revolutions to be sure engine
rotates without excessive tightness.

2. Check liners for deep scratches caused by an
impraperly installed or broken piston ring.

.3. Check side clearance of rods; must have slight
side-to-side mavement.

AG.RG34710,135 —19-308SEP97-1/1

MEASURE PISTON PROTRUSION

1. Press down on top of piston to remove oil 5. Piston protrusion must be within the following
clearances. specification to prevent piston-to-exhaust valve
contact.

2. Use JDG451 Gauge along with D17526CI (English
scale) or D17527CI (Metric scale) Dial Indicator or Piston—Specification
KJD10123 Gauge to measure piston protrusion.

Place gauge on top of cylinder block so dial Protrusion Above BIOCK DECK .....................cerrereree 5162020%:%7033?1 r:r:-r;
indicator can be set to “zero” {0.000) with top of )
block. 6. Repeat procedure on remaining pistons and record
: . . . measurements.
3. Position gauge across top of piston. While pressing
gauge downward, rotate crankshaft until piston is at If protrusion does not meet specification, check
"TDC.” dimensions of piston, connecting rod, cylinder block,

, , crankshaft, and bearings to determine the cause.
4, Measure and record piston height at several

positions around top OD of piston.

RG,AG34710,136 —19-30SEP97-1/1
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Cylinder Block, Liners, Pistons, and Rods

REMOVE AND INSTALL PISTON SPRAY
JETS

1. Hemove piston spray jets.

2. Coat O-ring {B) with JDG405 High Temperature
Grease.

-LiN-~08DECS7

. Install piston spray jets (A) at each of the six locations
on right side of block.

RGH299A

. Tighten cap screws to specifications.

Instafling Piston Spray Jets

Pisto —Speciticati
n Spray Jet Cap Screws—Specification A—Piston Spray Jets

15 Nem (11 1b-H) B—O-Ring

AG,RG34710.137 —19-13AUGIS-1/1
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COMPLETE FINAL ASSEMBLY

NOTE: Refer to the proper group for instaliation of
components.

1. Coat threads of oil gallery plugs with LOCTITE® 242
Thread Lock and Sealant. Install plugs and tighten
to specifications.

Qil Gallery Plug—Specification
20 Nam (15 Ib-ft)
Main Qil Gallery (Front} Expansion Plug—Specification

Installed Depth Flush—1.5 mm (0.058 in.)
Below Surface

2. Install oil pickup tube. (See REMOVE AND
INSTALL OIL PICKUP TUBE in Group 20.} Install
oil pan. (See INSTALL ENGINE Qil. PAN in Group
20.)

. Install the cylinder head using new head gasket.
(See INSTALL CYLINDER HEAD in Group 05.}

. Install camshaft and vaive train. (See REMOVE
AND INSTALL CAMSHAFT in Group 186.) Install
timing gear cover. (See INSTALL TIMING GEAR
COVER in Group 15.) Install unit injectors on
engines with single rail fuel systems. (See
REMOVE AND INSTALL ELECTRONIC UNIT
INJECTORS in Group 38.) Install unit injectors on
engines with dual rail fuel systems. (See REMOVE
AND INSTALL ELECTRONIC UNIT INJECTORS in
Group 35.) Adjust clearances, preloads, and gear
backlash. (Groups 05, 15 and 16.)

LOCTITE is a registered trademark of Loctite Corp.

. Install remaining fuel injsction system components.

. Install the water pump and water piping. (See

. Install lubrication system components. (Group 20.}

. Install crankshaft pulley. {See INSTALL

. Install the exhaust manifold. (See REMOVE,

10.

11,

12,

. Fill engine with clean oil. (See DIESEL ENGINE

. Perform engine break-in. (See PERFORM

{Group 35 or 36.)

INSTALL WATER PUMP in Group 25.)

CRANKSHAFT VIBRATION DAMPER AND FRONT
OIL SEAL in Group 15.)

INSPECT AND INSTALL EXHAUST MANIFOLD in
Group 30.) Install intake assembly. (See REMOVE,
INSPECT AND INSTALL INTAKE MANIFOLD in
Group 30.)

Install starter motor. (See REMOVE AND
INSTALL STARTER MOTOR in Group 40.)

Install alternator. {See REMOVE AND INSTALL
ALTERNATOR in Group 40.)

Install fan and fan belts. (See Machine Technical

Manual.)

OIL in Group 2.) Service engine with coolant. (See
DIESEL ENGINE COOLANT
RECOMMENDATIONS in Group 02.)

ENGINE BREAK-IN in Group 04.}

RG,RG34710,138  —19-03AUGSe-11
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Group 15
Crankshaft, Main Bearings, and Flywheel

ESSENTIAL TOOLS

o

-

NOTE: Order tools according to information given in the
U.S. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a trademark of Deere & Company DPSG,0UC1004,941 —19-27JULAS-1/9

RG6246 —UN-GSDEC97

Dial Indicator . . . (English, in.) D17526CI| or (Metric, mm)
D17527Cl or FKM10103'

Use with JDG451 to measure valve recess and cylinder
liner height-to-cylinder block top deck.

RG6246
D17826CH f D17527C1

'Part of KJD10123 Piston/Liner Height Gauge
DPSG.0UQ1004941  ~19-27JULOS-2/8

Flywheel Turming Toal . . . .. ........... .. JDG820

Use to rotate engine flywheel to check damper radial
runout and piston protrusian.

G7058 -UN-05DECS7

RG7056 §
JOGE20
Continued on next page DPSG.OUO1004,941  —19-27JULES-3/3
CTM100 (09NOV99) 15-1 PowenrTecH 10.5 L & 12.5 L Diesel Engines
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Crankshaft, Main Bearings, and Flywheel

RGE509 —LIN-13AUGR9

Damper Puller/Installer. . .. .............. JDGI73 JDGA731

JDG973-2
Use to safely remove and install engine damper with 18212 | oo
engine in vehicle chassis. The damger weighs —/ <t @Gﬁ%ﬁ ﬁ?ﬁmz
approximately 18 kg (40 Ib) and is mounted with an @ @'f'-"@?;-"
interference press fit. Set consists of JDG973-1 Forcing 21“21 24824 15528
Screw, JDG973-2 Cross Block, 19528 014 UNS Hex Nut, JDGS73

211121 Hex Head Cap Screw (2) M12x1.75x50mm,
24824 Thrust Washer, 18212 Hex Head Cap Screws (2),
221862 Cap Screws {4) M12x1.75x75mm.

DPSG,0UO1004,941  —19-27JUL 96—a/9

Rear Crank Seal Sleeve Remover . . . .. . . .. JDG1020 “D‘“m )

Use to remove the rear seal assembly and seal housing.

Tool helps protect the flange on rear of crankshaft. Set

consists of 24833 Forcing Screw, JDG1020-1 Collet Half

(2), JDG1020-2 Puller Plate, JDG1020-3 Clamp. JDa1020-2

24333

JDG1020

JDG1020-3

RGB513 —UN-13ALGY9S

DPEG,0U01004,941 19-27JULSS-59

Main Bearing Cap Puller/Installer . . . ... ... .. JDGY96

Use to remove and install the main bearing caps. Due to
wider bearing surtace, these caps are installed with an

increased interference fit.
JDGOGE
i 1 on next page DPSG,0U01004,941 —19-27JULSS—6/5
CTM100 (09NOV9) 15-2 PoweRTECH 10.5 L & 12.5 | Diesel Engines

110999

PN=230




Crankshaft, Main Bearings, and Flywheel

RGBA10  —UN-20MAYSE

Timing Gear Cover/Rear Seal Housing Oil-Pan Rail
Aligner JDGE77

Use to align the timing gear cover to the engine block oil
pan mounting surface and align the rear seal housing to
the same surface. When installing the timing gear seal
housing, use JDGI975 Timing Gear Cover/Rear Crankshaft
Housing Centering Tool to center the seal housing bores
with the crankshatft flange.

JDG377

DPSG,0UO1004,841 —18-27.JULE9-7/9

Front Timing Gear Cover/Rear Crankshaft Seal Housing
Centering Tool JDGI75

Use to center the front/rear seal housing bore with the
rear crankshaft flange during installation of the housing.
This tool is also used to center the front timing gear cover
seal housing bore with the front crankshaft flange during
installation of the timing cover. Use with IDG977.

RG8511 -UN-20MAY38

JDGI7E

DPSG.OUO1004,541  -18-27JUL99-8/9

Front/Rear Crankshaft Seal Installer JDGS74 12206
JDGI74-2 JDGO74-1
JDGOY74-3

Use to install the front crankshaft seal on damper prior to

damper installation and to install rear oil seal in rear seal

housing when housing is on engine. Set consists of

JDGO74-1 Seal Installer, .JDG974-2 Seal Installer Forcing

Screw, JDGO74-3 Guide Plate, 12306 5/8-11 UNC Hex

Nut, 217196 Hex Head Cap Screws (2) M12x1.25x30mm, JDGS74
215322 Thrust Washer.

RGB512  —LUN-13AUGSS

DPSG,0U01004,941  —19-27JUL9S-0/8

CTM100 {09NOV39) PoweRTEcH 10.5 L & 12.5 L Diesel Engines
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Crankshaft, Main Bearings, and Flywheel

d SERVICE EQUIPMENT AND TOOLS

4

NOTE: Order tools according to infotmation given in the
U.S. SERVICEGARD™ (Calalog or from the
European Microfiche Tool Catalog (MTC). Some
tools may be available from a focal supplier.

SERVICEGARD s a trademark of Deere & Company OPSG.OUCINN4042 15 27JUL89—1/4

Slide Hammer : DO1300AA

Use with JDG996 Puller to remove crankshaft main
bearing caps.

DPSGOUG1004.942  -18-270UL9S-2/4

17-1/2 and 30-Ton Puller Set DO1047AA

Remove crankshaft gear from crankshaft.

DPSG,0U01004,942  —18-27JUL99-3/4

Crankshaft Front Rotation Adapter JDGI76

Used to rotate crankshaft when flywheel is removed from
engine.

DPSG,0U01004,942 —19-27JUL99-4/4

CTM100 (09NOV99) PowerTecH 10.5 L & 12.5 L Diesel Engines
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Crankshaft, Main Bearings, and Flywheel

OTHER MATERIAL.

Number Name Use

TY16285 (U.S.) Clean-and-Cure Primer Clean mating gasket surfaces on
timing gear cover and camshaft gear
access cover.

T43512 (U.8.) Thread Lock and Sealer {Medium Apply to timing gear cover gasket
TY9473 (Canadian) Strength) and camshaft gear access cover
242 (LOCTITES) gasket.

—{U.s) PLASTIGAGE® Check main bearing-to-crankshaft
journal oil clearance during engine
disassembly.

TY6304 (U.S)) Flexible Sealant Apply to timing gear cover gasket

TY9484 (Canadian) and camshaft gear access cover

515 (LOCTITE?®) gasket on timing gear cover side of
gaskets.

TY15969 (U.S.) Retaining Compound (Maximum Coat OD of crankshaft flange for

TY9479 (Canadian) Strength) instaliation of rear oil seal/wear

680 (LOCTITE®) sleeve. Coat ID of front wear sleeve
prior to installation.

—(U.8) Brake Kleen or Ignition Cleaner Remove sealant from crankshaft
flange.

LOCTTE is a registered trademark of Loctite Corp.
PLASTIGAGE is a registered frademark of DANA Corp. DPSG.OLC1004.943 —10-27JULAS—1/1

CTM100 (09NOVS9) PowenRTecn 105 L & 12,5 L Diesel Engines

110928
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Crankshaft, Main Bearings, and Flywhee!

CRANKSHAFT, MAIN BEARINGS AND

FLYWHEEL SPECIFICATIONS

ltem
Vibration Damper

Crankshaft

SAE 1 Flywheel Housing

SAE 2 Flywheel Housing

SAE 0 Flywheel Housing

Flywheel Face Flathess

Flywheel Housing-to-Cylinder Block
Cap Screws (SAE 1 With Rear PTQ)

Flywheel Housing-to-Cylinder Block
Cap Screws (SAE 0, 1 and 2 Without
Rear PTO)

Flywheel-to-Crankshaft

Crankshaft Main Bearings

Crankshaft Main Bearing

Crankshaft Main Bearing Journal

Measurement

Max. Radial Runout

End Play

Maximum Face Deviation
Maximum Bore Eccentricity

Maximum Face Deviation
Maximum Bore Eccentricity

Maximum Face Deviation
Maximum Bore Eccentricity

Maximum Variation
Maximum Variation per 25 mm (1.0

in.) of Travel

Torgue

Torque

Torque

Main Bearing-to-Journal Clearance
Maximum Acceptable Oil Clearance
ID With Bearing

iD Without Bearing

oD

Continued on nhext page

Specification
0.76 mm (0.030 in.)

0.038—0.380 mm {0.0015—0.0150
in.)

0.30 mm (0.012 in.)
0.30 mm (3.012 in.)

0.28 mm (0.011 in.)
0.28 mm (0.011 in.)

0.41 mm (0.016 in.)
0.41 mm (0.016 in.)

0.23 mm (0.009 in.)
0.013 mm (0.0005 in.)

325 Nemn (240 lb-ft)

365 Nem (270 Ib-ft)

170 Nem (125 Ib-ft)

0.046—0.122 mm (0.0018—0.0048
in.)
0.152 mm (0.0060 in.)

125.071—125.127 mm {4.9241—
4.9263 in.)
133.097—133.123 mm (5.2400—
52411 in.)

124.983—125.017 mm (4.9206—
4.9219 in.)

DPSG,0U01004,944  19-27JULIG1/3

CTM100 (09NOV99)

15-6

PoweRTecH 10.5 L & 125 L Diesel Engines

110299

PN=234




Crankshaft, Main Bearings, and Flywheel

Item

Crankshaft Main Journal

Main Bearing Cap Bore
Specifications

Crankshaft Main Bearing Cap
Crankshaft Main Bearings Available
Oversize Thrust Washers Available

Thrust Bearing New Pan
Specifications

Crankshaft Main Bearing Cap
Screws

Crankshaft Main Bearing Cap
Screws

Rear Qil Seal Housing Cap Screws

Rear Oil Seal-to-Housing CGap
Screws

Measurement

Out-of-Round
Max. Taper per 25.4 mm (1.0 in.} of
Journal Length

ID Without Bearings

Max. Bore Diameter Variation
Max. Bore Diameter Taper
Max. Straightness (Any
Bore-to-Adjacent Bore)

Max. Straightness (5 Center
Bores-to-Adjacent Bore)
Centerline of Bore-to-Top Deck
Surface Width

Undersize

Thickness

Thrust Washer Clearance Base
Circle

Thrust Surface Width

Relief Angle

Bearing Cap Overall Width
Thrust Surface Maximum Runout

Initial Torque

Final Torque

Torgque

Torgque

Contlnued on next page

Specification

0.025 mm (0.0010 in.)
0.0025 mm (0.0001 in.)

133.097—133.123 mm (5.2400—
52411 in.}

0.013 mm {0.0005 in.)

0.005 mm (0.0002 in.)

0.038 mm (0.0015 in.)

0.076 mm (0.0030 in.)

429.92—430.07 mm (16.8926—
16.932 in.)

39.75—40.25 mm (1.565—1.585 in.)
0.25, 0.50 mm (0.010, 0.020 in.)
0.18 mm (0.007 in.)

162.24—163.76 mm (6.387—6.447
in.)

42.05—42.12 mm (1.856—1.858 in.}
45°

43.46 mm (1.711in.)

0.025 mm (0.0010 in.}

68 Nem (50 Ib-ft)

295 Nem (218 Ib-f)

25 Nom (18 Ib-ft)

15 Nem (11 Ib-ft)

DPSG,0UO1004.944 —18-27JULIES-2/3

CTM100 (09NOV99) PoweRTECH 10.5 L & 12.5 L Diesel Engines
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Crankshaft, Main Bearings, and Flywhee!

ltem
Timing Gear Cover Cap Screws!
Timing Gear Cover Cap Screws

Camshaft Gear Access Cover Cap
Screws?

Camshaft Gear Access Cover Cap
Screws?

Adjustable Fan Drive Assembly
Mounting Cap Screws

Damper Hub Cap Screws
Front Oil Seal Cap Screws

Pulley-to-Damper Cap Screws

Measurement
Initial Torque
Final Torque

Initial Torque

Final Torque

Torgue

Torque
Torque

Torque

Specification
45 Nem (33 Ib-ft)
63 Nem (46 Ib-ft)

50 Nem (37 lb-ft)
68 Nem (50 Ib-ft)
90 Nem (66 Ib-ft)

125 Nemn (92 Ib-ft)
15 Nem (11 Ib-ft)

125 Nem (92 Ib-ft)

' Tighten two longest cap screws located next fo crankshaft center fine
to 45 Nem (33 Ib-ft). Then, go fo boltom cap screws (allernating from
side-ta-side} and tighten remaining cap screws ¢ 45 Nem (33 1b-ft),
Repeat torque sequence to 63 Nem (46 1b-1t).

ZStart at bottom and alternate from side-to-side. Repeat torque sequence
to 68 Nem (50 fb-ft).

DPSG.OU0I004.944  —19-27JULIS-3/3

POWERTECH 10.5 L & 12.5 L Diesel Engines
110993

PN=238
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Crankshaft, Main Bearings, and Flywheel

TIMING GEAR COVER TORQUE SEQUENCE

~UN-20MAYS8

AGag2

Timing Gear Cover Torque Sequence

RG,AG34710,149 —15-30SEP7T—/1

CAMSHAFT GEAR ACCESS COVER TORQUE
SEQUENCE

)

o\ 00RO 0 0 o

- 2K- -

(

—UN-20MAYS8

RGB811

Camshaft Gear Access Cover Torque Sequence

RG AG34710.145  —19-30SEPI7—1/1

CTM100 (09NOV39) PowERTECH 10.5 L & 12.5 L Diesel Engines

110999
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Crankshaff, Main Bearings, and Flywhes!

FRONT SEAL TORQUE SEQUENCE
; —o

©

O
@)

@
—~UN-20MAYS

o) Q
@

Front Seal Torque Sequence

AGAas09

RG,AG34710,146 —15-30SEP97-1/1

REAR SEAL HOUSING TORQUE SEQUENCE

®

—UN-20MAYIB

RGBE16

Rear Seal Housing Torque Sequence

RG,AG34710.147 —19-30SEPG7-1/1

CTM100 (09NOV99) 15-10 PoweRTECH 10.5 L & 12.5 L Diesel Engines

110998
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Crankshaft, Main Bearings, and Flywheel

REAR SEAL TORQUE SEQUENCE 15

—UN-20MAYSB

RGBB1G

Rear Seal Torque Sequence

RG.RG3710, 148 —19-305EP97-1/1

FLYWHEEL TORQUE SEQUENCE

RG10248 -UN-3GJULS9

Filywhee! Torque Sequence

DPSG,0UCM 004,839 —19-26.UL99-11

CTM100 (09NOVI8) 15-11 PowerTecH 10.5 L & 12.5 L Diesel Engines

110898
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Crankshaft, Main Bearings, and Flywheel

i CRANKSHAFT VIBRATION DAMPER
i TORQUE SEQUENCE

RG10247 -UN-30JULGS

Vibration Damper Torque Sequence

DPSG OUC1004,940 —18-26JULS9-1/1

CTM100 (09NOVS9) 15-12 PoweRrTecH 10.5 L & 12.5 L Diesel Engines

110899
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Crankshaft, Main Bearings, and Flywheel

INSPECT CRANKSHAFT VIBRATION
DAMPER

Refer to your machine operator's manual for
recommended vibration damper inspection frequency.

1. Remove V-belt, (shown removed).

IMPORTANT: The vibration damper assembly is not
repairable and should be replaced every
5 years or 4500 hours, whichever
occurs first.

RG8536 —UN-20MAY9S

ALWAYS replace vibration damper
whenever crankshatft is replaced or at
engine major overhaul.

. Carefully inspect vibration damper for torn or split
rubber protruding from front and back of assembly.

. Grasp vibration damper with both hands and attempt to
turn it in both directions. If rotation is felt, damper is
defective and should be replaced.

RGE537 —UN-10DECS?

. Check vibration damper radial runout by positioning & . .
dial indicater so probe (A) contacts damper OD Measn.ng Damper Radial Runout

. With engine at operating temperature, rotate crankshaft A—Probe
using JDGB20 Flywheel Rotation Tool.

. Note dial indicator reading. Replace vibration damper if
radial runout exceeds specifications.

Vibration Damper—Specification

Max. Radial BURoUL.......ccoceveeeeeeee e 076 mm (0,030 in0)

RG.AG34710,148 —19-305EP97-1/1

CTM100 (0C9NOVI9) PowerTrEcH 10.5 L & 12.5 L Diesel Engines

110899
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Crankshaft, Main Bearings, and Flywheel

] CHECK CRANKSHAFT END PLAY

14
1. Position dial indicator on end of crankshaft as shown.

2. Push crankshaft as far to rear of engine as possible.
3. Zero the dial indicator.

IMPORTANT: Do not apply too much pressure with
bar, as this could damage thrust
bearings.

4. Using a bar, gently pry the crankshaft as far forward as Checking Crankshaft End Play
possible and record endplay.

Crankshaft—5Specification

ENL PIAY 1rervrvererrcernsrrmamm s eeereescesssssnnessenessssrssnennenens. 0.038—0.380 mm
(0.0015—0.015¢ in.)

NOTE: If endplay is not within specifications, new thrust
bearings will usually restore proper end play.

RAG,AG34710,150 -19-30SEPS§/-11

CTM100 (09NOVS9) PowrrTecH 10.5 L & 12.5 L Diesel Engines

110993
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Crankshatft, Main Bearings, and Flywhee!

REMOVE CRANKSHAFT VIBRATION
DAMPER AND PULLEY

A CAUTION: Damper and pulley are very heavy.
Plan proper handling procedures to avoid
injury. ALWAYS use an assistant when
removing and Installing pulley.

-UN-Q8DECS?

IMPORTANT: DO NOT immerse damper assembly in
petroleum products (such as gasoline,
oil, solvent, etc.). Doing so can damage
the rubber portion of the assembly.
Never apply thrust on outer ring of
damper. The damper Is sensitive to
impact damage from being dropped or
struck with a hammer.

AG8175A

NQOTE: Remove front bolt-on pulley from vibration damper
assembly for access lo front nose of crankshaft, if
equipped.

1. Remove six cap screws and large washer {(A) from
front nose of crankshaft.

AGa176 -UN-0SDECY?

. Install JDGE73-1 Removerfinstaller Hub (B} anto nose
of crankshaft with two hex socket head cap screws Installing JDG373-1 Hub

EL%wded in kit. Tighten cap screws until they bottom on A—Large Washer

B—JDGY973-1 Remover/installer Hub

. Lubricate threads of remover/installer with
multi-purpose grease.

Continued on next page AG,RG34710,151 - 19-305EPS/-1/2




Crankshaft, Main Bearings, and Flywhee!

. Thread large hex nut (A) onto hub and install thrust
washer (B). Grease both sides of thrust washer.

. Install JDG973-2 Cross Block (C) and secure with two
hex head cap screws provided in kit. Thread cap
screws into vibration damper deep enough to allow
clearance for wrench on large nut.

. Remove damper from crankshaft flange.
Remover/installer hub will support damper after it is
removed from crankshaft flange.

RGR168 -LN-D5DECST

. Remove hub from front nose of crankshaft.

RGR169 -UN-Q5DECOT

Removing Vibration Damper
A—Large Hex Nut

B—Thrust Washer
C—JDGA73-2 Cross Block

RG RG34710,151 —19-305EP97-2/2

REMOVE CRANKSHAFT FRONT OIL SEAL

1. Remove vibration damper and pulley. (See REMOVE
CRANKSHAFT VIBRATION DAMPER AND FPULLEY,
earlier in this group.)

. Remove eight cap screws and remove front seal from
timing gear cover.

For front crankshaft oil seal replacement, oil seal must

be installed onto vibration damper prior to damper

installation. {See INSTALL CRANKSHAFT VIBRATION

DAMPER AND FRONT OIL SEAL, later in this group.) Removing Crankshaft Front Oif Seal

AGA119 —UN-21MAYIR

AG RGE34710,152 -19-30SEP&87-1/1

CTM100 (09NOVS9) PoweRTECH 10.5 L & 125 L Diesel Engines

110929
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REMOVE TIMING GEAR COVER

. If not previously done, remove vibration damper and
pulley (A). (See REMOVE CRANKSHAFT VIBRATION
DAMPER AND PULLEY, earlier in this group.)

. Drain engine oil if not previously done and remove
engine cil pan (B). (See REMOVE ENGINE OIL PAN
in Group 20.)

3. Disconnect crankshaft position sensor.

NOTE: On engines with fixed fan drive assembly, the fan Removing Timing Gear Cover
drive housing is cast into the camshaft gear A—Vibration Damper
4CCess cover. B—Oil Pan

C—Fan Drive Assembly
4. Remove fan drive (C). {See REPLACE BEARINGS N D—Camshaft Gear Access Cover
FAN DRIVE ASSEMBLY in Group 25.) E—Timing Gear Cover

. Remove camshaft gear access cover (D) from timing
gear cover. Mark location of cap screws 1o aid in
reassembly.

. Remove remaining cap screws and remove timing gear
cover. Mark location of cap screws to aid in
reassembly.

NOTE. On engines with fixed fan drive, the lower right
cap screw (unaer pullfey} will have to be
reinstalled in camshalt gear access cover bore
prior to installing pulfey. Once pulfey is installed, it
interferes with the installation of this cap screw.

RG,RG34710,153

RGB178 -UN-QSDECO7

—18-27JUL98-1/1

CTM100 {(09NOVIg) PoweRT=cH 10.5 L & 12.5 L Diesel Engines

110999
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Crankshatt, Main Bearings, and Flywheef

"CHECK FLYWHEEL HOUSING FACE
RUNOUT

1. Mount dial indicator on flywheel. Set pointer to contact
PTO mounting surface on flywheet housing at right
angles. Pointer should not contact holes in flywheel
housing.

IMPORTANT: Maintain constant end pressure on
crankshaft to hold shaft against thrust
bearing when measuring flywheel
housing face runout.

RG10271 -UN-02ALG99

Face Deviation

2. Rotate flywheel by turning crankshaft. Read total dial
indicator movement.

SAE 1 Flywheel Housing—Specification

Maximum Face Deviation (A)..........c..cccocecvmvmvrcerneeee. 0.30 mm (0.012 in)
Maximum Bore Eccentricity (B)...ococoovivviiiviiceeeeenen, 0.30 mm {0.012 in.)

SAE 2 Flywheel Housing—Specificatlon

Maximum Face Daviation {(A)..........ccccciiiiinen. 0.28 mm (0.011 in.}
Maximum Bore Eccentricity {B) 0.28 mm (0.011 in.}

RG10272 —UN-02AUGI9

SAE 0 Flywheel Housing—Specification

Bore Eccentricity

Maximum Face Deviation (A)...........cccirmecrmmvnnninn: .41 mm {0.016 in.)

Maximum Bore Eccentricity (B)............c.ccecccceeeeecee. 41 mm {0.016 in.) A—Measure Face Deviation
B—Measure Bore Eccentricity

RG,RG34710,154  —19-26JULBS-1/1

CTM100 (0INOVIg) 15-18 PoweRTECH 10.5 L & 12.5 L Diesel Engines

110982
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CHECK FLYWHEEL FACE FLATNESS

1. Mount dial indicator base on flywheel housing. Position
pointer to contact driving ring mounting surface. Do not
allow pointer to contact driving ring mounting holes.

IMPORTANT: Maintain constant end pressure on
crankshaft to hold shaft against thrust
bearing when measuring flywheel face
runout.

R22213 -UN-14DECAS

2. Rotate flywheel by tuming crankshaft. Read total dial
indicator movement. Resurface flywheel face or Measuring Flywheel Face Flatness
replace as required.

Flywheel Face Flatness—Specification

Maximum Variation 0.23 rm {0.009 in.)
Maximum Variation par 25 MM..........coccceeeeveceeeee. 0.013 mm (0.0005 in.})
(1.0 in.) of Travel

RG,RG34710,155 ~19-30SEPS7-1/1

1101939

CTM100 (09NOV99) Powsérsca 10.5 L & 12.5 L Diesel Engines
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Crankshaft, Main Bearings, and Flywhee!

H REMOVE FLYWHEEL

20

A CAUTION: Flywheel is heavy. Use proper lifting
procedures to avoid personal injury,

NOTE: SAE 1 flywheel housing must be removed before
flywheel can be removed from engine. {See
REMOVE AND INSTALL FLYWHEEL HOUSING
fater in this group.)

RGB1348 —UN—-05DECO7

1. Remove two flywheel attaching cap screws (A), and
install two guide pins in their place. Removing Flywheel

2. Remove remaining cap screws, and carefully pull A—Cap Screws
flywheel from crankshaft. B—Threaded Guide Pins

NOTE: Threaded guide pins (B) may also be used o
ease handling of flywheel.

Once flywheel is removed, JDG376 Crankshaft
Front Rotation Adapter can be used to rotate
crankshaft if necessary.

RG RG34710,156 -19-27JUL89-1/1

INSPECT AND REPAIR FLYWHEEL

1. Inspect the clutch contact face for scoring, overheating
or cracks.

2. Resurface clutch contact face as necessary to restore
flatness for proper clutch contact.

3. Replace a defective flywheel.

4. Examine ring gear for worn or broken teeth. If ring gear
is damaged, replace gear.

RG.RG34710,157 -18-305EPS7—1/1

CTM100 (0INOV99) 15-20 POWERTECH 10.5 L & 12.5 L Diesel Engines

110999
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" Crankshaft, Main Bearings, and Flywheel

REPLACE FLYWHEEL RING GEAR

A CAUTION: Qil fumes or oil can ignite above
193°C (380°F). Do not allow a flame or heating
element to be in direct contact with the oil. Heat
the oil in a well ventilated area. Plan a safe
handling procedure to avoid burns.

1. Place the flywheel on a solid flat surface.

2. Drive ring gear off with a brass drift and hammer.

TO0596 -UMN-140QCTaR

IMPORTANT: If flame heat is used, be sure gear is
heated uniformly around circumference.
DO NOT OVERHEAT. SEE CAUTION.
Overheating may also destroy original
heat treatment of gear,

. Heat new ring gear to 232°C (450°F} maximum, using
gither heated oil or oven heat.

"_UN-140CTa8

. Turn gear so side with chamfer (A) is toward gngine
with flywheel installed.

RG3638

. Install ring gear flush within 0.25 mm (0.010 in.) " Flywheel Aing Goar

against shoulder of fiywheel.
A—Chamfer

AG,RG34710,158 —19-30SEPS7-1/1

CTM100 (09NOVI9) ; PoweATeEcH 10.5 L & 12.5 L Diesel Engines
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Crankshaft, Main Bearings, and Flywhee!

i REMOVE AND INSTALL FLYWHEEL HOUSING

22
REMOVE FLYWHEEL HOUSING 2. Install flywheel housing on cylinder block,

NOTE: ALWAYS use new cap screws when instalfing

: Ft ing i .
CAUTION: Flywheel housing is heavy. Plan a flywheel housing.

proper lifting procedure to avoid personal

injury- 3. Dip threads of cap screw in engine oil betore
installing. Install and tighten cap screws to

NOTE: Flywheef must be removed before removing specifications

SAEG and SAEZ2 flywheel housings.

. Flywheel Housing-to-Cylinder Block Cap Screws (SAE 1 With
. Remove attaching cap screws. Rear PTQ)}—Specification

. Remove flywheel housing. TOMQUE. ..o sreme e e eeeeen e eeeenecenes 325 N (240 Tb-ft)

‘Flywheel Housing-to-Cylinder Block Cap Screws (SAE 0, 1 and

. Inspect dowel pins for damage. Replace pins as
Insp P 9 P P 2 Without Rear PTO)}—Specification

neaded.
' 365 Nem (270 Ib-ft)

INSTALL FLYWHEEL HOUSING
4. If removed, install starting motor and tighten cap

CAUTION: Flywheel housing is heavy. Plan screws to specifications.

roper lifting procedures to avoid personal :
:::“c:’gy gp P Starting Motor Cap Screws—Specification
TOMQUE ..ot eereee et esirmmneeeeerenns 123 Nemn (32 [b-ft)

1. Scrape off all old gasket material. Install a new
gasket without sealant between block and flywheel

housing, if equipped.

RG,RG34710.158  —19-27JUL98-11
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Crankshaft, Main Bearings, and Flywhes!

INSTALL FLYWHEEL

A CAUTION: Flywheel is heavy. Plan proper
handling procedures to avoid injuries.

NOTE: SAE 0 and SAE 2 flywheel housings must be
installed before instafling flywheel. (See REMOVE
AND INSTALL FLYWHEEL HOUSING earlier in
this group.)

NOTE: ALWAYS use new cap screws when installing
flywheel.

. Install two pilot studs in crankshaft to aid in assembly.
Position flywheel over pilot studs.

. Install flywheel attaching cap screws. Remove pilot
studs and install remaining two cap screws.

. Tighten flywheal attaching cap screws in the sequence
shown to the following specifications.

Flywheel-to-Crankshaft—Specification

TJorque 170 Nem (125 Lb-fi}

4, After flywheel and housing are installed, perform

flywheel-to-housing runout checks. (See CHECK
FLYWHEEL HOUSING FACE RUNOUT earlier in this

group-)

—UN-21MAY98

RGB134

RG10248 -UN-30JULSS

Flywheel Tightening Sequence

RG.RG34710,160 —18-27JUL88-1/1
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Crankshaft, Main Bearings, and Flywheel

i REMOVE REAR CRANKSHAFT OIL SEAL
@l AND HOUSING ASSEMBLY '

To remove rear crankshaft oil seal, the seal housing
MUST BE removed also.

1. Remove engine oil pan, if not previously removed.
{See REMOVE OIL PAN, in Group 20.) Remove
flywheel, if not previously removed. (See REMOVE
FLYWHEEL earlier in this group.)

RGA291  —UUN-08DECS?

. Remove eight cap screws (A) securing rear seal to

housing. Removing Rear Oif Seal and Housing

A—Cap Screws

RG.RG34710,167 —18-13AUGES-1/4

. Separate seal from housing using a small flat
screwdriver and heel-type prybar as shown.

Separating Rear Seal From Housing

d on next page AG,RG34710,161 —18-13AUGI9-2/4
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Crankshaft, Main Bearings, and Flywheel

4. Remove all cap screws securing rear seal housing 1o
cylinder block except top cap screw and two bottom
cap screws (A) as shown,

NOTE: Position split in collet halves at 12:00 o’clock
position (C).

5. Install JDG1020 Rear Seat and Housing Remover (B)
using knife-edge jaws with larger ID. Install puller jaws
between seal carrier and seal housing.

6. Secure assembly by tightening band clamp securely.

NOTE: Always lubricate forming screw with multi-purpose
grease prior 10 using.

7. Tighten forcing screw until rear seal and remover is
free from seal housing. Wear sleeve portion of seal
assembly should remain on crankshaft flange.

8. Remove three remaining cap screws securing seal
housing to block and remove housing with gasket.

Removing Rear Seal Carrier

A—Cap Screw
'‘B—JDG1020 Rear Seaf and Housing Remover
C—12:00 o’clock Position

Continued on hext page

RGB344 -UN-DSDECST
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Crankshaft, Main Bean‘ngs, and Flywheel

9, If necessary, push wear sleeve portion of seal
assembly (A) away from block to allow collet halves to
te installed behind wear sleeve.

10. Install JDG1020 Remover (B) behind wear slesve
using smaller ID knife-edge jaws. Tighten band clamp
securely. . ‘

. Lubricate threads and tighten forcing screw until wear
-sleeve is removed from crankshatft flange.

. Inspect crankshaft flange for burrs and nicks.

Prying Rear Wear Sleave
. Clean all il and sealant from crankshaft flange using

Brake Kleen or ignition cleaner. Polish burrs with fine

emery cloth. '

A—Seal Assembly
B—JDG1020 Remover

RG RG34710,161 —19-13AUGS-4/4
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Crankshaft, Main Bearings, and Flywheel

REMOVE CRANKSHAFT MAIN BEARINGS

- NOTE: A drop in oil pressure, engine knock, or excessive
crankshaft end play are indications of main
bearing and main thrust bearing washer failures.

IMPORTANT: Before removing main bearing caps,
check for proper torque on all main
bearings. Also, check each bearing cap
to make sure they are numbered for
reassembly on the same numbered
main bearing web. Keep matched
bearing inserts with their respective
main bearing caps for comparison with
corresponding crankshaft journal to
check surface wear.

AGA127 -UN-20NCVS7

NOTE: When removing main bearings and caps for
crankshaft removal, leave No. 1 and 7 main
bearing caps installed urtil all connecting rod caps
have been removed.

. Remove engine cil pan and pick-up tube. {See
REMOVE ENGINE OIL PAN in Group 20.)

. Remove front timing gear cover. (See REMOVE
TIMING GEAR COVER in this group.)

instafling JOGI36 Pulier

A—JDGS96 Puller
. Remove rear oil seal and housing. (See REMOVE B—Tip
REAR CRANKSHAFT OIL SEAL AND HOUSING C—Cap Screws
ASSEMBLY in this group.) '

. Remove main bearing cap screws.

. Install JDGA96 Puller (A) so that tip (B) of blind hole
puller legs are befow bearing cap half.

. Tighten hex of actuator pin securely while holding
collet portion of puller leg with second wrench.

. Tighten both cap screws (C) on cross block finger tight.

Continued on next page AG,ARG34710.162  —19-13AUGI-1/2
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Crankshafl, Main Beatings, and Flywhee!

. Attach DO1300AA Slide Hammer (A) to cross black,
tighten nut securely.

. Remove main bearing cap by sliding up on hammer
weight.

10. Use PLASTIGAGE® to measure journal-to-bearing oil
clearance on each main bearing as they are removed.
{See CHECK MAIN BEARING-TO-JOURNAL OIL
CLEARANCE, later in this group.)

-UN-20NOVe7

RG8126A

Bearing Cap Puller and Slide Hammer

Main Bearing Cap Assembly Removed

A—DO01300AA Slide Hammer

PLASTIGAGE is a registered trademark of DANA Corp. RG.RG3471D.162 19 13AUGDE-2/2
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Crankshaft, Main Bearings, and Flywheel

CHECK MAIN BEARING-TO-JOURNAL OIL
CLEARANCE

NOTE: The use of PLASTIGAGE® will determine wear
{crankshaft-to-bearing oil clearance) but will not
determine condition of either bearing or journal
surface.

. Place a strip of PLASTIGAGE® in the center of the
main bearing cap about three-fourths of the width of
the bearing.

AGB128 -UN—21MAYD8

. Use clean SAE 30 engine oil on PLASTIGAGE® 1o Checking Oit Clearance
prevent sticking.

. Install cap and tighten cap screws to 295 Nsm
{218 [b-ft).

. Remove cap and compare width of PLASTIGAGE®
with specifications below to determine clearance.

Crankshaft Main Bearings—Specification

Main Bearing-to-Journal 0.046—0.122 mm
Clearance (0.0018—0.0048 in.}
Maximum Acceptable Qil...........comvveccriiccceeeee, 0,152 mm (0.0060 in.}
Clearance

PLASTIGAGE is a ragistered trademark of DANA Corp. AG.RGI710,163  —19-30SEPS7-1M
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Crankshaft, Main Bearings; and Flywhee!

REMOVE CRANKSHAFT

1. Remove timing gear cover. (See REMOVE TIMING
GEAR COVER, earlier in this group.)

. Remove flywheel. (See REMOVE FLYWHEEL earlier
in this group.)

. Remove flywheel housing. (See REMOVE AND
INSTALL FLYWHEEL HOUSING eatlier in this group.)

. Remove rear gil seal housing. (See REMOVE REAR

CRANKSHAFT CIL SEAL AND HOUSING ASSEMBLY | Removing Rod Caps

earlier in this group.) A—Bearings
. Remove all six piston spray jets to avoid damage. {See

REMOVE AND INSTALL PISTON SPRAY JETS in

Group 10.)

. Remove main bearing 2 through 6. (See REMOVE
CRANKSHAFT MAIN BEARINGS, earlier in this

group.)

. Rotate crankshaft using the JDG820 Flywhee! Rotation
Toel until connecting rod caps can be removed easily.
You will be able to remove two rod caps at each
position.

. Remove all connecting rod caps with bearings (A),
then remove No. 1 and 7 main bearing caps and
bearings. {(See REMOVE PISTONS AND
CONNECTING RODS in Group 10.)

Continued on next page
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Crankshaft, Main Bearings, and Flywhee!

CAUTION: Crankshaft is very heavy. Plan a
proper handling procedure to avoid injury.

9. Attach a lifting strap to crankshaft. Protect machined

journals from damage with clean shop towels.

10. Using proper lifting equipment, carefully raise
crankshaft out of cylinder block.

11. Clean crankshaft, especially oil passages, using
solvent and compressed air.

. Put crankshaft on clean V-blocks for inspection.

—UN-21MAYS8

AGB20G

Removing Crankshaft from Block

RG,RG34710.164  —19-13AUGHI-2/2

INSPECT CRANKSHAFT

NOTE: If crankshaft damper damage was discovered
during teardown, it is recommended that the
crankshaft be magna-fluxed. This will varify
whether or not it has microscopic cracks or
fissures. (See INSPECT VIBRATION
DAMPER, earfier in this group.)

1. Thoroughly clean crankshaft. Clear restrictions from
all oil passages.

. Inspect crankshaft for signs of load stress, cracks,
or scratches on journals. Also check each journal
far evidence of excessive averheating or
discoloration. If either condition exists, replace
crankshaft since heat treatment has probably been
destroyed.

. Inspect (front) crankshaft gear and timing wheel for
cracks, chipped teeth, or excess wear. Inspect
keyway and index pin for damage and proper
indexing on flange. Replace gear(s} as required.

. Inspect the keyway for evidence of cracks or wear.

. Carefully inspect the rear flange of the crankshaft in

. Check each journal for evidence of excessive

IMPORTANT: The vibration damper MUST BE

Continued on next page

{See REPLACE CRANKSHAFT DRIVE GEAR later
in this group.)

Replace crankshaft as necessary.

the area of the cil seal's wear sleeve contact
surface for evidence of a rough or grooved
condition. Any imperfections in this area will result
in oil leakage. Slight ridges may be cleaned up with
emery cloth and crocus cloth.

overheating or discoloration. If either condition
exists, replace crankshaft since heat treatment has
probably been destroyed.

replaced whenever the crankshaft is
replaced.

RG,RG34710,165 —18-13ALKGO9-1/2
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Crankshafl, Main Bearings, and Flywheel ’

I IMPORTANT: Small cracks may not be visible to the
32 eye. Use procedure such as the
Fluorescent Magnetic Particle method.
This method magnetizes the crank,
employing magnetic particles which are
fluorescent and glow under “black
light”. The crankshaft must be
de-magnetized after the test.

7. Caretully check the crankshaft for cracks in the area of
rod journal il holes (A) and at journal fillets (B).
Replace crankshaft if any cracks are found.

|_J

Crankshaft Stress Cracks

RG5093 -UN-050EC97

RG5093

A—Rod Journal Oll Holes
B-—dJoumnal Fillets

RG,AG34710,165 —19-13AUGS9-2/2
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Crankshaft, Main Bearings, and Flywheel

MEASURE ASSEMBLED ID OF BEARINGS AND OD OF CRANKSHAFT JOURNALS

1. With crankshaft out of cylinder block, install main
bearing inserts and caps (be sure inserls are
installed correctly).

. Tighten main bearing cap screws to 295 Nem
{218 Ib-ft).

. Measure |D of all bearings with an inside
micrometer and compare measurements with
respective crankshaft main journals.

Crankshaft Main Bearing—Specification

125.071—125.127 mm
{4.9241—4.9263 in.)
133.097—133.123 mm
(5.2400—5.2411 in.)

ID With BEarNg ..........ccouveemmnnrsinieccceininn

ID Without BEAMNNG ........ccovvvirererccir v acranconne

NOTE: inspect and measure assembled ID of
connecting rod bearings. Compare
measurements with connecting rod journal OD
on crankshaft. (See INSPECT AND MEASURE
CONNECTING ROD BEARINGS in Group 10.)

4. Measure QD of all respective crankshaft journals at
several points around journal.

Crankshaft Main Bearing Journal—Specification

124.983—125.017 mm
{(4.9206—4.9219 in.)

NOTE: (f engine has previously had a major overhaul
and undersized bearing inserts were used,
above listed ID and OD dimensions may not
be the same as those recorded. However, oif
clearance should be within specifications. Oil
clearance is 0.046—0.122 mm
(0.0018—0.0048 in.). The maximum
serviceable clearance is 0.152 mm (0.0060
in.).

Compare crankshaft journal OD measurements to
determine if journal is out-of-round or tapered.

Crankshaft Main Journal—Specification

Max. Out-of-Round ... G026 mm {0.0010 in))
Max. Taper per 25.4 mm {1.0.....cccccceeeeeeenee. 9.0025 mm {0.0001 in.)
in.) of Joumal Length

AG.RG34710,166  —19-13AUGSS-/1

CTM100 (09NOV99)

PoOWERTECH 10.5 L & 12.5 L Diesel Engines -

10989
PN=261




Crankshaft, Main Bearings, and Flywheel

3 MEASURE ASSEMBLED ID OF MAIN BEARING CAPS (WITHOUT BEARINGS)

34

1. With crankshaft removed from cylinder block, install IMPORTANT: Main bearing caps line boring should
main bearing caps without bearing inserts. be done ONLY by experienced
personnel on equipment capable of
2. Tighten main bearing cap screws to 295 Nem maintaining bore specifications.
{218 ib-ft).

4. Measure main bearing cap surface width and
3. Measure |D of all bearing caps with an inside compare to following specifications.
micrometer. Compare to specifications given.
Crankshaft Main Bearing Cap—Specification
If any main bearing cap assembled IiD is not within ‘ '
Speciﬁcation, blank (generic) bearing caps are Surface Width ...t ;3.19.57655—_410;52855?3
available and must be line bored to specification. R ’ '
Replace individual bearing caps as needed.

Main Bearing Cap Bore S_pe;ifications——Specification

ID Without Beanings...........cccccoeceiceee e, 133.097—133.123 mm

{5.2400—5.2411 in)
Max. Bore Diameter Variation ........................ 0.013 mm (0.0005 in.}
Max. Bore Diameter Taper.................... 0.005 mm (0.0002 in.)
Max. Straightness (Any ...........coveervveeenenn.n.. 0.038 mm {0.0015 in.)
Bore-to-Adjacent Bore)
Max. Straightness (5 Center........................... 0.076 mm {0.0030 in.)
Bores-to-Adjacent Bore)
Centeriine of Bore-to-Top DecK..........ccccvvevnene. 429.92—430.07 mm

(16.926—16.932 in.)

RG.AG34710,167 _-19-30SEPE7-1/
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Crankshafl, Main Bearings, and Flywheel

CRANKSHAFT GRINDING GUIDELINES

IMPORTANT: Crankshaft grinding should be done
ONLY by experienced personnel on
equipment capable of maintaining
crankshaft size and finish
specifications.

If undersize bearings are used,
check bearing clearance after
beating caps have been tightened to
specified torque. if undersize
bearings are too tight and clearance
is not within specifications, the
journal and bearing will be wiped

IMPORTANT: Care must be taken to avoid

4. Cool the crankshaft while grinding by using coclant

IMPORTANT: Grind crankshaft with journals

localized heating which often
produces grinding cracks.

generously. DO NOT crowd the grinding whesl into
the work.

turning clockwise, as viewed from
the front end of crankshaft. Lap or
polish journals in opposite direction
of grinding.

clean of all cil. This would result in
premature wear of parts. 5. Polish or tap the ground surfaces to the specified
finish to prevent excessive wear of the journals.
In addition to the standard size main and connecting
rod bearings, the following undersize bearings are NOTE: Production crankshafts are induction hardened
available. and shotpeened at the faclory. Field
sholpeening is not recommended due to the

Crankshaft Main Bearings Available—Specification equipment required and part geometry.

vevreeees 0.25, 0.50 mm (0.010, 0.020
in.)

UNGBISIZ v oo . If the thrust surfaces of the crankshaft are worn or

grooved excessively, regrind and polish. Maintain
the specified radius between each thrust surface
and the bearing journal. An oversize thrust washer
set containing one standard washer and two

0.18 mm (0.007 in.) oversize washers is available.
(See THRUST BEARING NEW PART
SPECIFICATIONS, later in this group.)

If journals are tapered, out-of-round, scored or
damaged, grind the crankshaft and install the proper
undersize bearings.If the crankshatft is to be reground,
use the following recommended procedure:

1. Compare the crankshaft journal measurements
taken during inspection and determine the size

which the journals are to be reground. NOTE: When thrust surfaces are reground and

oversize washers used, crankshalt end play
specification must be maintained to within
0.038-0.380 mm (0.0015-0.0150 in.). (See
CHECK CRANKSHAFT END PLAY, earlier in
this group.)

. If one or more main or connecting rod journals
require grinding, then grind all of the main journals
or all of the connecting rod journals to the same
required size.

7. Stone the edge of all oil holes in the journal
surfaces smooth to provide a radius of
approximately 1.50 mm (0.060 in.).

. All journal fillets radii must be free of any sharp
grind marks or scratches. The fillet must blend
smoocthly into the journal and crank cheek. Check
the radius with a fillet gage.

Continued on noxt page BG,AG34710,168 —19—13AUG99-1/2
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Crankshaft, Main Bearings, and Flywheel

8. When finished grinding, inspect the crankshatft for
cracks with the Fluorescent Magnetic Particle
Method, or similar method.

9. De-magnetize the crankshaft.

10. Thoroughly clean the crankshaft and cil passages
with solvent. Dry with comp

ressed air.

RG,RG34710,168  -19-13AUGHS-2/2

CRANKSHAFT GRINDING SPECIFICATIONS

Engine Strake (6105) ..o e ee s
Engine Stroke (6125) ...oovveviviiiiiiiinnnns

Main and Red Journal Surface Finish

Thrust Joumal and Fillet Radii Surface Finish ..

Rod Journal Fillet Radius ...
Main and Thrust Journal Fillet Radius

Thrust Journal Width

Bearing Size Crankshaft Main Journal O.D.
Standard 124 983—125.017 mm
{4.9206—4.9219 in.)

0.25 mm (8.010 in.} e 124733124767 MM e

{4.9107—4.9121 in.}

0.50 mm (0.02 in.) 124.473—124.507 MM oo eseee s

(4.9005—4.9019 in)

138 mm (5.43 in.)

165 mm (6.50 in.)

Lap 0.25 Um {9.8 AA)

Lap 0.4 Um (16 AA)

4.49—4.85 mm (0.177—0.191 in.)
3.94—4.44 mm (0.155—0.175 in.}
48.97—40.07 mm (1.928—1.932 in.)

Crankshaft Rod Journal 0.D.

§6.844—88.874 mm
(3.4980—3.4990 in.)
88.504—88.624 mm
(3.4080—3.4990 in.)
88.334—88.364 mm
(3.4777—3.4789 in.)

AG,RG34710,170 -19-13AUG99-11
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Crankshaft, Main Bearings, and Flywhee!

REPLACE CRANKSHAFT DRIVE GEAR 15

37

RG8411 -UN-19MAYIE

Crankshait, Timing Wheel, Gear

A—Crankshaft C—Woodruff Key E—Crankshaft Drive Gear
B—Roll Pin B—Timing Wheel
IMPORTANT: Crankshaft (A) must be removed IMPORTANT: Crankshaft gear must be installed on
before replacing drive gear (E). crankshaft before crankshaft is
installed in engine, otherwise
NOTE: Remove crankshaft gear for replacement only; damage to thrust bearings could
it is not necessary to remove gear for occeur.

crankshaft removal.
6. Heat crankshaft gear to 182°C (360°F) maximum,
1. Protect crankshaft machined wear sleeve surface using either heated oil or oven heat.
with masking tape.
7. Instali new roll pin in crankshaft and position timing
2. Remove crankshaft gear using DO1074AA 17-1/2 wheel over roll pin for proper indexing.
Ton Puller Set.
8. Install Woodruff key in crankshaift keyway.
3. Discard gear after removal.
8. Place gear on crankshatft flange. Be sure key on
4. Remove Woodruff key (C) and crankshaft timing crankshatt is properly aligned with keyway in gear.
wheel (D}, and roll pin (B) from crankshaft keyway.
IMPORTANT: When installing gear, do not gouge
5. Remove masking tape. or nick crankshaft flange.

10. Firmly seat gear and timing wheel against

CAUTION: Qil fumes or oil can ignite above crankshaft flange using a driver.

193°C (380°F). Do not allow a heating
element to be in direct contact with the oil.
Heat the cil in a well-ventilated area. Plan a
safe handling procedure to avoid burns.

No clearance allowed between gear, timing wheel,
and crankshaft after gear cools.

RG,AGH710,171 _—19-30SEPI7-1/1
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Crankshaft, Main Bearings, and Flywhee!

INSPECT THRUST BEARINGS

Check thrust surfaces of the thrust bearing and the thrust
bearing journal on crankshaft and replace as necessary.

Thrust bearings are available in each of the previously
mentioned insert undersizes. An oversize thrust washer
set containing one regular size washer and two 0.18 mm
(0.007 in.) oversize washers is also available.

Oversize Thrust Washers Available—Specification

ThiCKN@SS....eoeeevee e, 318 MM {0,007 in)

NOTE: Thrust bearing must be installed with slots facing
crankshaft flange. Two halves (A) and {C) go on
cap side, not block.

RGR2Z4545 —UN-11DECYS7

RGR24545

Thrust Bearing Assembly

A—Lower Rear Thrust Washer
B—Upper Rear Thrust Washer
C—Lower Front Thrust Washer
D—Main Bearing Block Thrust Bearing
E—Main Bearing Cap Thrust Bearing

F—Large Tang
G—=S5mall Tang
RG.RG3471¢,173  —19-13AUG39-1/1 '
1
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THRUST BEARING NEW PART
SPECIFICATIONS

IMPORTANT: Install thrust bearing in ¢ylinder block
and tighten to specification before
regrinding or polishing thrust surfaces
to ensure that all surfaces on bearing
and on block web are correctly aligned.

Thrust Bearing New Part Specifications—Specification

Thrust Washer Clearance Base 162.24—163.76 rmm
Circle {A) {6.387—6.447 in.)
Thrust Surface Width (Bj ...................... 42.05—42.12 mm (1.656—1.658

in.)
Ralief ANGIE (C}.rviuiiiee e eneen. 45
Bearing Cap Qverall Width (D 43.46 mm (1.711 in.}
Thrust Surface Maximum Runout 0.025 mm (0.0010 in.)

—UN-20NCVS7

RGS5269

Thrust Bearing Clearance

A—Thrust Washer Clearance Base Circle
B—Thrust Surface Width

C—Relief Angle

D—Bearing Cap QOverall Width

AG.RG34710,174 -18-13AUGSS-1M1
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Crankshaft, Main Bearings, and Flywhee!

INSTALL MAIN BEARING INSERTS IN
BLOCK

IMPORTANT: If new main or thrust bearing inserts or
thrust washers are installed, they must
be installed as a matched set.

During assembly, apply a liberal coating of clean engine
il to:

« All main bearing webs in block

» Both sides of main bearing inserts, thrust bearing
inserts, and thrust washers

» Entire OD of crankshaft main bearing journals

-UN-18NOVa7

AGR24545M

1. Install six main bearing inserts in block except No. 5 Thrust Bearing Assembly
thrust bearing insert. Be sure locating tabs on inserts AL Rear Thrust Wash
gy . H —LOWEr Rear US| asner
are properily positioned with slot in block web. B—Upper Rear Thrust Washer
C—Lower Front Thrust Washer
IMPORTANT: Thrust washers (A) and (C) go on both D—Main Bearing Block Thrust Bearing
sides of block web only, with the slots E—Maln Bearing Cap Thrust Bearing
facing the crankshaft. F—Large Tang
G—Small Tang
2. Install No. 5 main thrust bearing insert (D} in block. j
Install upper thrust washer on bearing insert at rear of X
block web. Be sure tangs on washer are properly
positioned on thrust bearing insert.
3. Check to make sure that oil holes in main bearing web
are propetly aligned with oil holes in bearing inserts.
RG,AGIA714,175  —14-308EPI7-11
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Crankshaft, Main Bearings, and Flywhee!

INSTALL CRANKSHAFT

—05DECO?

—UN

installing Main Bearing Assembly

A—JDG996 Main Bearing
Cap Puller/Installer

B—DUO01300AA Slide
Hammer

CAUTION: Crankshatft is heavy. Plan a
proper lifting procedure to avoid injuries.

NOTE: If crankshatt is being replaced, vibration
damper should be replaced also.

. Carefully position crankshaft onto main bearing
inserts using a host and lift sling.

. Dip all main bearing ¢ap screws in clean engine oil.
Apply a liberal amount of oil to bearing inserts in
caps.

NOTE: Make sure main bearing caps are instalied on
the bearing bosses from which they were
removed. The numbers stamped on the caps
shoutd be on the same side as the numbers
on the block. Arrow on cap must point towards
front of the engine. If bearing caps have been
rebored, make sure bearing cap have numbers
stamped on them.

3. Install each bearing cap and bearings with the
recesses and tabs aligned in matching order using
JDGY996 Main Bearing Cap Puller/Installer (A) and

Continuad on next page

—UN-20NOVI7

RG&1258

ot

Seating Main Bearing Cap

DO1300AA Slide Hammer (B). Make sure bearing
tabs also match up before tightening cap screws.

NOTE: Main bearing caps may also be installed by
evenly tightening both main bearing cap
screws.

IMPORTANT: Do not use pneumatic wrench to
install main bearing cap screws, as
damage may occur to threads.

. Before tightening cap screws on main bearing caps,
align upper and lower thrust flanges on main thrust
bearings. Using a soft-face hammaer, tap crankshaft
to the rear and then to the front to line up thrust
bearing flanges.

. Tighten No. 1, 2, 3, 4, 6, and 7 main bearing cap
screws to the following specification.

Crankshaft Main Bearing Cap Screws—Specification

Nitial TOMQUE .......ooeeeeceee e ceeeneeeererc e svmrineenes. B8 Nem (50 [b-ft)

Hand-tighten No. 5 main thrust bearing cap screws.

RG.AG34710,176  —19-13AUGH9-1/3

CTM100 (0SNOV99)
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Crankshafi, Main Bearings, and Flywheel

NOTE: DO NOT PRY crankshaft on Nol, 5 main thrust Crankshaft Main Bearing Cap Screws—Specification
bearing. Final Torque 295 N=m (218 1b-ft)
. Gently pry crankshaft rearward and then forward to

align thrust washers on No. 5 main thrust bearing. 9. Turn crankshaft by hand. If it does not turn easily,

disassemble parts and determine the cause.
. Tighten No. 5 main thrust bearing cap screws to 68
Nem (50 Ib-ft).

. Tighten all main bearing cap screws {including No.
5) to the following specification.

i on next page RG.AGI4710,176 —19-13AUGI9-2/3
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Crankshaft, Main Bearings, and Flywhee!

10. Install connecting rod caps with bearing using new
cap screws. (See INSTALL PISTONS AND
CONNECTING RODS in Group 10 for procedure to
install and tighten connecting rod cap screws.)

IMPORTANT: Do not use pneumatic wrenches to
tighten connecting rod cap screws.
Threads can be damaged.

. |nstall rear oil seal housing. (See INSTALL
CRANKSHAFT REAR CQIL SEAL AND HOUSING
later in this group.)
Instating Rod Caps
. Install rear oil seal and wear sleeve. (See INSTALL
CRANKSHAFT REAR OIL SEAL AND WEAR
SLEEVE ASSEMBLY later in this group.)

. Install flywheel. (See INSTALL FLYWHEEL earlier in
this group.)

. Install flywheel housing. {See REMOVE AND
INSTALL FLYWHEEL HOUSING earlier in this

group.)

. Install six piston spray jets. (See REMOVE AND
INSTALL PISTON SPRAY JETS in Group 10.)

. Check crankshaft end play. (See CHECK
CRANKSHAFT END PLAY earlier in this group.)

. Install timing gear cover. (See INSTALL TIMING
GEAR COVER later in this group.)

RG RG34710,176  —18-13AUGE8-3/3
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Crankshaft, Main Bearings, and Flywheel

INSTALL CRANKSHAFT REAR OIL SEAL
HOUSING ‘

NOTE: Clean alf gasket material and sealant from oif pan
gasket raif prior fo installing rear seal housing for
proper housing alignment.

Ensure that OD of crankshaft flange and ID of rear seal
housing is free of nicks and burrs. Restore damaged
surfaces with emery cloth and clean surfaces thoroughly.

-UN-05DECOT

RGB162

1. Install JDGO77 Pan Rail Aligner (A) onto rear pan rail
{as shown) using two cap screws provided. Tighten
cap screws securely.

Rear Seal Housing Installed on Aligner

. Install rear seal housing (B} using a new gasket,
bottom edge of gasket should extend through opening
in alignment plate. Tighten housing cap screws finger
tight.

. Install larger end of JDG975 Timing Gear Cover/Rear
Seal Housing Aligner (C) on to crankshatt rear flange
with tapered locators (D) at 3 o'clock and 9 ¢o'clock
position.

RG8163 -UN-05DECO7

. Center housing and tighten cap screws to Centering Rear Seal Housing with JOGS75

specifications using torque sequence shown in lower
illustration.

Rear Qil Seal Housing Cap Screws—Specification

TOMQUE et 25 Nem {18 Ib-ft)

5. Remove alignment tools from engine and trim rear seal
housing gasket flush with bottom of seal housing and
oil pan gasket surface.

@

o O

Rear Seal Housing Torgue Sequence

RG3816 —UN-20MAYSA

®

A—JDG977 Front/Rear Pan Rail Aligner

B—Rear Seal Housing

C—JDGY75 Timing Gear Cover/Rear Seal Housing
Aligner

D—Tapered Locators

RG,RG34710,177  -19-13ALGIe-1/1
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Crankshaft, Main Bearings, and Flywheel

INSTALL CRANKSHAFT REAR OIiL SEAL
AND WEAR SLEEVE ASSEMBLY

1. Thoroughly clean ID of rear seal housing and QD of
crankshaft flange. Dry with a clean shop towel.

. Center JDG974-2 Forcing Screw (A) rear face of
crankshaft and tighten cap screws securely.

. Apply a light coat of LOCTITE® 680 (TY15969)
Retaining Compound around OD of rear crankshaft
flange.

RG8184 -UN-0SOECI7

JDGI74-2 Forcing Screw Insfalled

. Position rear seal assembly (B) and JDG974-1 Seal
Installer (C) onto rear crankshaft flange and forcing
sCrew.

NOTE: Align mounting holes in seal casing with holes in
rear seal housing as seal assembly is instalfed.

5. Lubricate forcing screw threads and both sides of
friction washer. Install washer and nut, tighten nut until
ingtaller bottoms.

RG8165 -UN-05DEC97

. Remove seal installation tool set and clean any sealant
from tool.

. Center seal casing and tighten cap screws to
specifications following sequence in lower illustration.

Rear Qil Seal-to-Housing Cap Screws—Specification

TOMQUE (. ueeveevere e eemsm e eeesssssss e s sesnanenees 15 Nom {11 1b-f1)

RGEBID -UN-20MAYSE

Hear Seal Torque Sequence

A—JDGI74-2 Forcing Screw
B—Rear Seal Assembly
C—JDGY74-1 Seal Installer

LOCTITE is a registered trademark of Loctite Corp. AG,RG34710,178  —19-13AUGS8-1A
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Crankshaft, Main Bearings, and Flywheel

INSTALL TIMING GEAR COVER

1. Clean timing gear cover gasket mating surfaces.

2. Clean all gasket material and sealant from oil pan
gasket rail.

3. Install JDGY77 Pan Rail Aligner {A) orto front pan rail
{as shown) using cap screws provided. Tighten cap
screws securely.

NOTE: Guide pins may be used to ensure correct gasket
(B) and timing gear cover (C) alignment with
mourtting holes.

' RGB?88  ~UN-10DECS7

IMPORTANT: Clean front plate and timing gear cover
surfaces tith TY16285 Clean and Cure
Primer prior to assembly. Follow
instructions on label.

4. Soak both sides of new timing gear cover gasket with
LOCTITE® 242 Thread Lock and Sealant and fet dry
for 15 minutes or until dry to the touch.

5. Apply a 3 mm {1/8 in.) wide bead of LOCTITE® 515
Flexible Sealant to timing gear cover side of gasket.

6. Carefully install gasket on timing gear cover. 53"\1
=]
7. Install timing gear cover and wipe off excess sealant. %
8. Install cap screws (D), (E) and (F) at respective B
locations shown. Tighten cap screws finger tight only o _ g
so that cover can be correctly centered. Timing Gear Cover Cap Screw Locations
A—JDGI77 Pan Rail Aligner
B-—Gasket .
C—Timing Gear Cover
D—M10 x 55 mm (2.17 in.) - 6 Used
E—M10 x 65 mm (2.56 in.) - 2 Used
F—M10 x 110 mm (4.33 in.) - 2 Used
LOCTITE Is a registered trademark of Loctite Corp. Continued on next page AG,AG34710,179_19-27JUL9S-1/4
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Crankshafl, Main Bearings, and Flywheae!

9, Install, smaller end of JDG875 Timing Gear
Cover/Rear Seal Housing Aligner (A} onto front
crankshaft flange with tapered locators (B) at 3 o'clock
and 9 o'clock position.

10. Center cover with crankshaft flange and initially
tighten cap screws 10 specifications, following
sequence in lower illustration,

Timing Gear Cover Cap Screws'—Specification

RGE790 -UN-11DECE7

INIIAl TOIQUE. ..ot sicrrrrersie s ceeeemeneens 45 Nom {33 [b-ft)

11. Finish tightening timing gear cover cap screws {using
same seguence) to the following specification.

Timing Gear Cover Cap Screws—Specification

FInal TOMQUE om0 3 N {46 1B-ft)

12. Remove alignment tools from engine.

@
a
>
<
=
=]
iy
-4
o
T
o
-
@2
@
&
T

Timing Gear Cover Torgue Segquence

A—Seal Housing Aligner
B-—Tapered Locators

! Tighten two longest cap scrows located next to crankshaft center fine
fo 48 Mem (33 Ib-ft). Then, go to bottom cap screws (aiternating from
side-to-side} and fighten remaining cap screws to 45 Nem (33 1b-ft).
Repeat torque sequence fo 63 Nem (46 Ib-f1).

Continued on next page RG.RGI4710,178 —19-27JUL99-2/4
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Crankshaft, Main Bearings, and Flywhes!

NOTE: If fixed fan drive assembly (cast inlo camshafi
gear access cover) was removed, it must be
reinstalled before installing access cover. In this
case, be sure cap screw (3) is inslalled in cover
before pressing on fan hub/pulley. (See
REPLACE BEARING IN FAN DRIVE ASSEMBLY
in Group 25.)

IMPORTANT: Clean timing gear cover and camshaft
gear access cover gasket surfaces with
TY16285 Clean and Cure Primer prior to
assembly. Follow directions on label.

13. Soak both sides of new camshaft gear access cover
gasket (A) with LOCTITE® 242 Thread Lock and
Sealant and let dry for 15 minutes or until dry to the
touch.

14. Apply a 3 mm (1/8 in.) wide bead of LOCTITE® 515
Flexible Sealant to timing gear cover side of gasket.

RG10268 —UN-D5NOVOY

15. Carefully install gasket on timing gear cover mounting
surface.

16. Install camshaft gear access cover and wipe off
excess sealant.

17. Install cap screws (B), (D—G), {I), and nut (H) in
respective locations.

18. Initially tighten cap screws (and stud nut) to
specification, following sequence in lower drawing.

)

Q0 © O
o~ _Cono O O ©Q

N

(

RGBA11 —UN-20MAYSS

A—Gasket Camshaft Gear Cover Torque Sequence

B8—M10 x 110 mm

C-—A/C Compressor Bracket

D—M10 x 130 mm (w/Compressor Bracket)
M10 x 110 mm {w/o Compressor Bracket)
E—M10 x 3¢ mm (005482— )

M10 x 100 mm { — 005481)

F—M10 x 100 mm (005482— )

M120 x 30 mm { —005481)

G—M10 x 100 mm

H—Flange Nut

—M10 x 100 mm (005482— )

M10 x 30 mm { —005481)

J—Camshaft Gear Access Cover

LOCTITE is a registered trademark of Loctite Corp. Conlinued on naxt page AG,RG3471D,170  —19 27JULB9-3/4
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Crankshaft, Main Bearings, and Flywhee!

Camshaft Gear Access Cover Cap Screws'—Specification

Initial Torque 50 Nem (37 Ib-ft)

NOTE: On fixed fan drives, forque cover cap screw (3)
under pulley using a crowsfoot on the torque
wrench (alfowing for a greater arc).

19. Finish tightening camshaft gear access cover cap
screws {using same sequence) to the following
specification.

Camshaft Gear Access Cover Cap Screws'—Specification

Final TOrque .........ccoecemmmsmmereinininieie e, 68 Nem (50 1b-ft)

20. Install engine oil pan. (See INSTALL ENGINE OIL
PAN in Group 20.)

21. Install crankshaft vibration damper. (See INSTALL
CRANKSHAFT VIBRATION DAMPER AND FRONT
QIL SEAL next in this group.)

. Install adjustable fan drive assembly and tighten cap
screws fo specifications.

Adjustable Fan Drive Assembly Mounting Cap Screws—
Specification

TOMGUE covveeeeereveeeereearecsssessmesseseseesreresemessereseeseeseee e B0 Nt {66 Ib-ft)

NOTE: Whenever the timing gear cover has been
removed and reinstalled, the crankshaft position
sensor must be checked to insure proper distance
from crankshaft timing wheel. This applies even if
the sensor was not removed from timing gear
cover.

23. Install crankshaft position sensor, if removed, or
check sensor-to-crankshaft timing wheel dimensian.
(See REMOVE AND INSTALL CRANKSHAFT
POSITION SENSOR in Group 45.)

Start at bottorn and aiternate from side-to-side. Repeat torque sequence
to 68 Nemn (50 Ib-ff).

RG.AG34710,178 —19-27JULYS-4/4
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Crankshalft, Main Bearings, and Flywheel

INSTALL CRANKSHAFT VIBRATION
DAMPER AND FRONT OIL SEAL

Front crankshaft oil seal (A} must be installed onto
vibration damper before installing damper onto engine.

INSTALL FRONT SEAL ONTO VIBRATION DAMPER

1. Apply LOCTITE® 680 (TY15969) Retaining Compound
around OD of crankshaft flange. Position front oil seal
assembly on flange with rubber seal ring facing up as
shown.

NOTE: Lubricate threads of forcing screw with
mufti-purpose grease.

2. Lay vibration damper on table (front face down) with
JDG974-2 Seal Instailer Forcing Screw (B) extending
through damper ID.

3. Hold forcing screw against front face of damper and

position JDG974-3 Guide Plate (C) in ID of damper as
shown.

LOCTITE is a registered trademark of Loctite Corp.

AGB422 -UN-DIDECST

JDGY74-2 Forcing Screw Installed on Damper

AGA423 -UN-09DECST

Front Seal Positioned on Damper

A—Front Crankshaft Oil Seal
8—JDGA74-2 Seal Installer Forcing Screw
C—JDGI74-3 Guide Plate

Continuved on next page RG,AG34710,180 —19-13AUGSS-1/4
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Crankshaft, Main Bearings, and Flywheel

. Install JDG974-1 Seal Installer (A) with friction washer
and nut.

. Tighten nut until installer bottoms on rear face of
damper.

Remove tools and clean any sealant from tools.

RGB8424 -UN-09DECS7

RGB535 —UN-20MAYYE

Front Seal instalfed on Damper

A—JDG974-1 Seal Installer

Continued on next page RG,RG34710,180  —19-13AUGOD-2/4
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Crankshaft, Main Bearings, and Flywheg!

INSTALL VIBRATION DAMPER ON ENGINE

1. Install JDG973-1 Damper Remover/Installer Hub (A)
onta front face of crankshaft using two cap screws
provided with kjt. Tighten cap screws securely.

. Lubricate forcing screw threads with all purpose
grease.

. Position vibration damper and seal {B) on forcing
screw hub as shown.

R(38425 —UN-GIDECST

. Install JDG973-2 Cross Block (C) onto forcing screw. Installing JDGI73-1 Hub
Secure cross block with two ,cap screws finger tight. oo

NOTE Lubrrcare forcmg screw and both s.'des of fnctron
‘washer with multi-purpose’ grease pnor to each
.use.

5. Install frlctlon washer and nut agalnst cross block

NOTE Cut outs in sea! casrng should be at 3 oclock and
: - 9 o'clock position for timing-gear cover cap screw

- clearance. Aligrnr holes in casing with cap screw
holes as damper and seal are instafled.

. RGB426 —UN-09DECH?

. . ’ Installing Vibration Damper
.6. Tighten nut until damper bottoms on crankshaft flange. _ g Zamp
Remove JDGO73 tool set from engine. A-JDG973-1 Damper Remover/installer Hub
B—Vibration Damper And Seal '
C—JDG973-2 Cross Block

Continued on next page AG,RG34710,180 —19-13AUGSY-3/4
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Crankshaft, Main Bearings, and Flywhee!

7. Install large washer onto front nose of crankshaft to
secure damper to crank. Tighten cap screws in
sequence shown to specifications.

Damper Hub Cap Screws—Specification

TOMUE .ecee et mreeremie st s seeensseee e neneneeee 120 Nem {82 |b-f1)

8. If required, install pulley on damper and tighten cap
screws to specifications.

Pulley-to-Damper Cap Screws—Specification

TOIQUE et ceamasess s e eveee e 120 Nom (92 1b-ft)

9. Install front seal-to-timing gear cover cap screws and
tighten to 15 Nem (11 Ib-ft) following sequence in lower
illustration.

Front Oil Seal Cap Screws—Specification

TOIQUE ...c.iesirreecsiiii e emeee e eneeeee. 10 MM (11 [b-H)

RGBITS -UN-21MaY98

Instafling Darmper Retainer Cap Screws

RG10247 —UN-30JULS9

%

o
o
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@

Front Seal Torque Sequence

RGB30A

RGRG3710,180 —18-13AUGEG-4/4
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Crankshaff, Main Bearings, and Flywheel

] COMPLETE FINAL ASSEMBLY

54

1. Install idler pulley assembly. {(See REPLACE BELT
TENSIONER ASSEMBLY, in Group 25.)

2. Install oil pan and clean engine cil. (See INSTALL
ENGINE OIL PAN, in Group 20.)

3. Filt cooling system with proper coolant (See DIESEL
ENGINE COOLANT RECOMMENDATIONS in Group
2.)

4. Perform engine break-in. (See ENGINE BREAK-IN
GUIDELINES in Group 4.}

AG.RG34710.182 —19-13AUGIS-1/1
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Group 16
Camshaft and Timing Gear Train

ESSENTIAL TOOLS

NOTE: Order tools according to information given in the
U.8. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a trademark of Deere & Company DPSG,0UQ1004.962 —19-209.0L95-1/6

Flywhee! Turning Tool JDG820

Use to rotate engine flywheel to check
camshaft-to-crankshatft timing, adjust gear train backlash,
and valve stem-to-valve bridge clearance.

G7056 ~UN-05DECS7

A
7]
3
o
o
A

JDG820

DPEG,0UD1004,962 —19-28JLL99-2/8

Cam/Crankshaft Timing Lock Pins JDGI71

Set of 2. Use to lock camshaft and crankshaft at “Top
Dead Center” during timing gear backlash adjustment.
Use on crankshaft only for valve clearance adjustments.
Set consists of Holding Plate and 221808 Ball Locking
Pins.

RGB&1&¢  -LUN-20MAY9S

JDGS7T

Continued on next page DPSG,OUD1004,862 —19-29JUL99-3/8
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Camshaft and Timing Gear Train

Gear Train Backlash Template JD(G993

Use to locate correct gear teeth on idler gear for accurate
backlash adjustment. This measurement is critical for unit
injector timing.

-

RGB520 -UN-20MAYeS

JDG993

CPSG,CU01004,862 —19-20JUL59-4/8

Camshaft Holding Tool JDGIE9A

Use with overhead hoist to control position of camshaft
during removal and installation. Use with JDG972
Camshaft Pilot.

AG10275 -UN-D4AUGES

JOGIEGA

DPSG,0U01004,962  —19-29JUL99-5/8

Camshaft Pilot JDGO972

Use with JDG969 Camshalt Holding Tool to remove and
install the camshatft.

RGB504 —IN-20MAYS8

JDGI72

Continued en next page
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Camshaft and Timing Gear Train

Camshaft Bushing Service Set. . ...... ... .. JDGI68

JDGQBB-S

| Use to remove and install to specification the camshalft
bushings. Pilots are designed to protect bushings during
installation. Set consists of JDG968-1 Bushing Remover,
JDGE68-2 Bushing Installer, JDG968-3 Guide, JDGS68-4
Alignment Sleeve, JDG968-5 Pin Alignment Checking,
221914 Hex Nut, 16209 Thrust Washers, 313793 Forcing
Screw Assembly.

JDGQGB 1

f i;) - ,I‘.ﬁﬁ’;._.{
P

RGBA05 -UN-13AUGSS

JDGIG8

DPSG,0U01{004,962 —19-2aJUL99-7/8

Front Auxiliary Drive Alignment Tool . ... .. .. JDG1144

Usg to center front SAE “A” auxiliary drive adapter with
gear spline.

g
:
3
3
:
2
JDG1144
OPSG.QUC1004,062 —19-29JUL59—8/8
SERVICE EQUIPMENT AND TOOLS
NOTE: Order tools according to information given in the
U.S. SERVICEGARD™ Catalog or from the
European Microfiche Toof Catalog (MTC). Some
fools may be available from a local suppher.
SERVICEGARD is a trademark of Deere & Company Continued an next Ege DPSG.OUC1004,1022 —19-DBSERS-—1/2
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Camshaft and Timing Gear Train

‘i Snap-On Dowel Pin PullerSet. . ... ... .. ..., CG503

Remove fuel supply pump drive pin from end of camshaft.

DPSG.0UC1004,1022 -19-08SEP9S-2/2

OTHER MATERIAL

Number Name Use

T43512 (U.S.) Thread Lock and Sealer (Medium Apply to idler gear carrier cap
TY9473 (Canadian) Strength) screws, fuel supply pump drive
242 (LOCTITE®) coupler set screws and camshaft

gear retainer cap screws.

TY6333 or TYE347 (U.S.) High Temperature Grease Coat cam roller followers, camshaft
lobes, journals, and bushings during
installation. Coat idter gear and
bushing during installation.

LOCTITE is a registered frademark of Loctite Corp. DPSG.OUO1004,964 —18-28JUL9G-1/1
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Camshaft and Timing Gear Train

SPECIFICATIONS

Item

Camshaft Gear-to-Upper |dler Gear
Qil Pump Gear-to-Upper Idler Gear
Camshaft Position Sensor
Camshaft Gear Retainer
Plate-to-Camshaft

Upper Idler Gear Bearing
Cup-to-Block

Upper Idler Gear Thrust Plate Cap
Screws

Camshaft and Supply Pump Drive
Coupler Set Screw

Fuel Supply Pump-to-Cylinder Head
Camshaft Thrust Ring-to-Head

Camshaft Journal

Camshaft Bushing

Camshaft Journal-to-Bushing

Camsharft Bushing

Camshaft Lobe:

Intake Lobe

CAMSHAFT AND TIMING GEAR TRAIN

Measurement
Backlash
Backlash
Torque

Initial Torque
Second Torgue

Final Torque

Terque

Torgque

Torque

Torque
Torque

oD

ID

Qil Clearance

Bore in Head

Continusd on next page

Specification

0.13 mm {0.005 in.)
0.25 mm {0.010 in.)
14 Nem (10 Ib-ft)
100 Nem (74 Ib-ft)
150 Nem (110 Ib-ft)
150 Nerm (110 Ib-ft)

85 Nemn (63 Ib-ft)

35 Nemn (26 Ib-fi}

4 Nem (3 |b-t)

50 Nem (37 Ib-ft)
35 Nem (26 Ib-ft)

101.987—102.013 mm (4.0152—
40162 in.)

102.091—102.167 mm (4.0193—
4.0223 in.)

0.078—0.180 mm (0.0031—0.0071
in.)

105.987—106.013 mm (4.1727—
4.1737 in.)

45,100—45.620 mm (1,776—1.796
in.)

DPSG.CU01004,966 -19-29JULBS-1/2
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Camshaft and Timing Gear Train

Hem
Intake Lobe Base Circle
Intake Lobe

Exhaust Lobe

Exhaust l.obe Base Circle
Exhaust L.obe

EUIl Lobe

EUI Lobe Base Circle
EUl Lobe

SAE “A” Front Auxiliary Drive
Adapter Housing Nuts

SAE “A” Front Auxiliary Drive Idler
Gear Suppert Bushing

SAE “B” Rear Auxiliary Drive Adapter

SAE “A” Front Auxiliary Drive
Adapter Housing Nuts

Fuel Supply Pump Drive Pin

Measurement
Height
Lift

Height

Height
Lift

Height

Height
Lift

Torque

Torque

Torque

Torque

Installed Depth

Specification
36.37—36.63 mm (1.432—1.442 in.)
8.73—8.99 mm (0.343—0.353 in.)

40.300—40.820 mm (1.587—1.607
in.)

32.37—32.63 mm (1.274—1.285 in.)

7.93—8.19 mm (0.312—0.322 in.)

46.530—47.050 mm (1.832—1.852
in.)

32.37—32.63 mm {1.274—1.285 in.)
14.16—14.42 mm {0.557—0.567 in.)

50 Nem (37 lb-ft)

220 Nem (162 Ib-ft)

110 Nem (81 Ib-ft)

50 Nem (37 Ib-it)

Bottomed in Camshaft Bore

DPSG,0U01004,965 —-18-28JUL99-2/2
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Camshaft and Timing Gear Train

CAMSHAFT GEAR RETAINER TORQUE
SEQUENCE

—UnN-20MAY38

RGBB13

Camshalt Gear Retainer Torgue Sequence

AG,RG34710,187_ -19-30SEPS7-1/1

CAMSHAFT GEAR ACCESS COVER TORQUE
SEQUENCE

o W

00 O 00

(+]

o(o 000 O O

—UN-20MAYS8

RGB811

Camshaft Gear Access Cover Targue Sequence

RG.RG34710,188 —15-305EP97-111 |
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Camshaft and Timing Gear Train

CHECK AND ADJUST
CAMSHAFT-TO-CRANKSHAFT TIMING

CHECK CAMSHAFT-TO-CRANKSHAFT TIMING

1. Remove rocker arm cover. See (REMQVE AND
INSTALL ROCKER ARM COVER in Group 5.)

2. Ramove plug from cylinder block and instaft JDG820
Fiywheel Turning Tool {(A).

RAG8z226 -UN-0SDECI7

IMPORTANT: JDGS971 Timing Pin MUST BE installed
into camshaft timing siot (B} first before
attempting to instalt second timing pin
into crankshaft timing slot (C).

3. Rotate engine flywheel in running direction until
JDG971 Timing Pin (B) engages timing slot in
camshaft. This ensures that engine is locked at TDC of
No. 1 cylinder's compressian stoke. Intake and exhaust
rocker arms on No. 1 cylinder should be Ioose.

. Remove threaded plug from crankshaft timing hole
below cil cooler and filter housing assembly.

. Slightly move engine flywheel back and forth with
turning tool until a second JDG971 Timing Pin (C) can
be installed in slot in crankshaft. This ensures that
camshaft and crankshaft are in sync {properly timed).

If timing pin does not enter crankshaft timing slot,
crankshaft MUST BE timed to camshaft as detailed on
following page.

RGE228B ~UN_0SDECET

JDG971 Timing Fin in Camshaft

JODGY71 Timing Pin in Crankshaft

A—Flywheel Turning Tool
B—Timing Pin
C—Timing Pin

Continued on next page RG,AG34710,189  —19-13AUG99-1/2
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Camshaft and Timing Gear Train

ADJUST CAMSHAFT-TO-CRANKSHAFT TIMING

1. Leave JDG971 Timing Pin in camshaft timing slot and
remove camshaft gear access cover (shown remaoved)
from timing gear cover. (See REMOVE TIMING GEAR
COVER in Group 15.)

. Loosen camshaft gear retainer cap screws (A).

. Rotate crankshaft with JDG820 Flywheel Turning Tool
(B) and install second JDGY71 Timing Pin (C) in
crankshaft timing siot.

. Adjust gear train backlash and complete final
assembly. (See ADJUST FRONT TIMING GEAR
BACKLASH, next in this group.)

. Tighten camshaft gear retainer plate to following
torque:

Camshaft Gear Retainer Plate-to-Camshaft—Specification

Initial Torque 100 Nem (74 |b-it)
Second TOMQUE ....coceeeiriieiereeceee e srseectenennenee. 3030 Nom (110 1b-1)
Final Torgque 150 Nem (110 1b-ft)

RAGA251C —UN-DBDECH7?

—UN-O5DECS7

JDG71 Timing Pin in Crankshaft

A—Camshaft Gear Retainer Cap Screws
B—JDGB20 Flywheel Turning Too!
C—JIDGI971 Timing Pin

AG.RG34710,189 -19-13ALGES-2/2
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Camshaft and Timing Gear Train

] ADJUST FRONT TIMING GEAR BACKLASH
10

1. Remove camshaft gear access cover from timing gear
cover. (See REMOVE TIMING GEAR COVER in

Group 15.)

2. Remove rocker arm cover from cylinder head. (See
REMOVE AND INSTALL ROCKER ARM COVER in

Group 5.)

IMPORTANT: Rocker arm assembly should be
completety installed before adjusting
timing gear backlash.

3. Lock camshait at No. 1 “TDC” compression stroke by
rotating engine with JDG820 Flywheel Turning Tool (B)
until JDG971 Timing Pin (A) fully engages timing siot in
camshaft.

This will be the first slot clockwise from double slot and
the double slot will be at the 11 o'clock position as
viewed from rear of engine.

4. Remove plug and install a second JDG971 Timing Pin
(C) in crankshaft timing hole on right-hand side of
cylinder block. Rotate engine flywheel back and forth
with turning tool until timing pin enters timing slot in
crankshaft counterweight.

At this location the keyway in crankshaft drive gear will
be at the 12 o'clock position, visible when vibration
damper is removed. This is “TDC” of No. 1 cylinder's
compression stroke. Also with timing pin installed in
camshaft and crankshaft slots, this ensures that
cam-to-crank timing is within specification.

JODGI71 Timing Pin in Camshaft

JDGI71 Timing Pin in Crankshaft

A--JDGI71 Timing Pin
B—JDG820 Fiywheel Turning Tool
C—JDG971 Timing Pin

Continued on next page RG,AG34710,190 —18-13AUG89-1/5
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Camshaft and Timing Gear Train

5. Loosen all six camshaft gear retainer cap screws.

6. Loosen three upper idler gear bearing carrier cap
screws (B), so that carrier can be moved by hand. Do
not loosen more than required for sase of assembly.

. Remove two lower cap screws (C) from upper idler
gear thrust plate and install JDG893 Timing Gear
Backlash Template (A) as shown. Tighten cap screws
to 35 Nsm (26 Ib-ft).

RG8237 ~UN-Q5DECS7

R :
Instafing JOGZ83 Backlash Template
A—JDG993 Timing Gear Backlash Template

B—Upper Idler Gear Bearing Carrier Cap Screws
C—Lower Cap Screws

RG,AG3I4710.190 —19-13AUGEHS-2/5

AGA791 ~UN-11DECE7

Backlash Adjusting Shim Placement

A—0.13 mm {0.005 in.) B—0.25 mm (0.010 in.) C—Idler Gear E—Camshaft Gear
Shim Shim B—Qil Pump Gear

8. Shim placement shown above.

Continued on next page AG,RG34710,180 _—19-13AUGI9-3/5
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Camshaft and Timing Gear Train

k3 9. Install shims (A B) in (non-loaded) side of gear teeth
12 closest to tab on backlash template as shown. Also,
shim must be installed between gear teeth that are
meshing deepest in the root.

e 0.13 mm (0.005 in.} shim (A} for idler
gear-to-camshaft gear backlash.

¢ 0.25 mm (0.010 in.) shim (B} for idler gear-to-cil
pump gear backlash.

Camshaft Gear-to-Upper [dler Gear—Specification

RGEB20 -UN-11DECET

Backlash 0.13 mm {0.005 in.) t ‘Backf:as!'; ;o"hr'm L::;cé ions

Oil Pump Gear-to-Upper Idler Gear—Specification

Backlash .25 mm {0.010 in.)

IMPORTANT: Both shims MUST BE tight between
gear teeth before and after tightening
idler carrier cap screws.

10 Welght of gear should seat idler gear and carrier
assembly between shims so that both shims are tight
and cannot be removed froem gear teeth.

. Apply LOCTITE® 242 Thread Lock and Sealer to
three idler gear carrier cap screws and tighten to
specifications. .

Upper ldier Gear Bearing Cup-to-Block—Specification

AGER13 —UN-20MAYO8

85 Nem (63 Ib-fi) Camshaft Gear Retainer Torque Sequence

A—Shim

Both shims MUST BE tight between gear teeth. E—Shim

Retorque idler gear carrier cap screws to specifications
above.

12. Apply LOCTITE® 242 Thread Lock and Sealer to
camshalft retainer cap screws and tighten to the
following specification in sequence shown.

LOCTITE is a registered trademark of Loclite Corp. Continued on next page RG.RGTI0AID —19-13AUGEI—4/5
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Camshaft and Timing Gear Train

Camshaft Gear Retainer Plate-to-Camshaft—Specification

I INItal TOrQUE .o, 100 Neimy {74 15-1)

Next, tighten cap screws to the following specification in
sequence shown on previous page.

Camshaft Gear Retainer Plate-to-Camshafti—Specification

Second TOMUB ... eenmnene s 150 Nem {110 Ib-fi)

13. Finally, retorque camshaft retaining ring cap screws to
specifications, using sequence shown on previous

page.
Camshaft Gear Retainer Plate-to-Camshaft—Specification

Final Betorgue ..., 150 Nem {110 Ib-ft)

14. Remove backlash template and rotate engine flywheel
to remove shims. Tighten idler gear thrust plate cap
screws to specifications.

Upper Idler Gear Thrust Plate Cap Screws—Specification

TOMQUE oottt reee et e eneeen e 0 NS (26 |-t}

AG.RG34710,190 —19-13ALGIS-5/5

REMOVE AND INSTALL CAMSHAFT

REMOVE ENGINE CAMSHAFT

Engine camshaft can be removed with cylinder head
installed or removed from engine.

1. Remove rocker arm assemhly. (See REMOVE
HOCKER ARM ASSEMBLY in Group 05.)

NOTE: See DFRG4—CAMSHAFT LOCKING TOOL in
Group 99 for instructions on how to fabricate tool.

2. Secure camshaft in bushings with DFRG4 Gamshatft
Locking Tool (A). Tighten cap screw and secure
locking tool to head.

RGA544A

[FRG4 Camshaft Locking Too!

A—Camshaft Locking Tool

16
13

Continued on next page RG RG34710,181 —19-13AUGIS-1/14
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Camshaft and Timing Gear Train

:‘i 3. Remove camshaft position sensor from cylinder head.

Remaving Camshaft Pasition Sensor

RG.AG34710,191

-UN-21MAYO8

RG3283

—19-13AUGAHS-2M14

4. Remove camshaft gear access cover. {(See REMOVE
TIMING GEAR COVER in Group 15.)

5. HRemove six cap screws securing camshaft gear
retainer washer (A) and remove camshaft gear (B).

NOTE: Gently bump camshaft forward to remove thrust
ting (C).

6. Remove camshaft thrust ring (C).

Removing Camshaft Gear

Removing Camshaft Thrust Ring

A—Camshaft Gear Retainer Washer
B—Camshaft Gear
C—Camshaft Thrust Ring

Continued on next page RG,RG34710,191

RG8251A —-UN-DEDECS?

~UnN-G6DECST

AGEZ868

—16-13AUGS9-3/14
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Camshaft and Timing Gear Train

7. Install JDGY69A Camshaft Holder (A) onto front face of
camshaft using two camshaft gear retainer cap screws.
Tighten cap screws securely.

RG10243 -UN-30JUL9Y

Instafting JDG969A Carnshaft Holder

A—Camshaft Holder

RG RG34710,191  —19-13AUG99-4/14

. Remove fuel supply pump and mounting bracket (A)
from rear of cylinder head.

. Remove supply pump drive coupler (B) from drive pin
in rear of camshatft.

~
o
(o]
]
[=]
!
=
=
[
o
o
o
@
(=]
4}
o

Removing Supply Pump Drive Coupler

A—Fuei Supply Pump And Mounting Bracket
B—Supply Pump Drive Coupler

Continued on next page RG,RG34710,191  —19-13AUGEE-5/14
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Camshaft and Timing Gear Train

Rd 10. install JDG972 Gamshaft Pilot (A) onto rear face of
16 camshaft. Tighten two set screws securely. Lubricate
pilot with clean engine oil or multipurpose grease.

-UN-08DECO7

RGS280A

Instafling JOGB72 Carmnshart Pilot

A—Camshaft Pilot

AG,RG34710,191  —19-13AUGDPS—5/14

11. Support camshaft holder with a hoist. Ensure that
engine repair stand is level to ease removal of
camshaft.

12. Slowly remove camshaft from cylinder head, traverse
hoist (if possible) as camshaft is removed to avoid

binding in bushing bores. %
[
Camshaft with Pilot and Holder
Continued on next page AG,RG34710,191  —19-13AUGDG-7/14
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Camshaft and Timing Gear Train

INSTALL ENGINE CAMSHAFT

1. If removed, install fuel supply pump drive pin in end of
camshaft. (See REPLACE FUEL SUPPLY PUMP
DRIVE PIN later in this group.)

NOTE: Engine repair stand must be level during camshaft
instalfation. Traverse hoist during installation so
that camshaft bearings do nof bind in bushing.

2. Attach JDG9638A Camshaft Holder {A) to front face of
camshaft {B). Attach JDG972 Camshaft Pilot (C) to
rear face of camshaft. Securely tighten all mounting
hardware.

AG10245 -UN-30JULOS

Camshaft with Pilot and Hoider

A—JDG969A Camshaft Holder
B—Front Face Qf Camshaft
3. Coat camshaft lobes and bearings with JDT405 High C—Camshaft Pllat

Temperature Grease.

4. Generously lubricate camshaft bushings with clean
engine oil.

5. Support camshaft with overhead hoist and carefully
guide camshaft into bushing bores. Traverse hoist (if
possible) as camshaft is installed and keep engine
repair stand level 1o ease instaliation.

RG.RG34710,191  -19-13AUGSS-8/14

8. Push camshaft toward rear of engine untiil pilot set
screws can be removed from rear face. Remove pilot
from rear face of camshafi.

AGA28Y% —UN-21MAYS3

ES g s . P
Remaving JDG372 Pilot from Camshaft

|_ Continued on nest page AG.RG34710,191  —19-13AUGS5-9/14
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Camshaft and Timing Gear Train

Bl 7. Install fuel supply pump drive coupler (A) onto

[l camshaft drive pin so that coupler is flush to 0.5 mm
{0.020 in.) above pin. Apply LOCTITE® 242 Thread
Lock and Sealer to set screws.

Install set screws with the centerline of one screw
perpendicular to flat on drive pin. Tighten set screws 1o
specifications.

Camshaft and Supply Pump Drive Coupler Set Screw—Specification

TOTQUE weevieeeeeie e eeems s mem e anssnnnsnsssmemneenennns 20 NIV (3 [D-FE)

Instafiing Supply Pump Drive Couplar

8. Install fuel supply pump on dual rail fuel systems. (See
REMOVE AND INSTALL FUEL SUPPLY PUMP in A—Fuel Supply Pump Drive Coupler

Group 35.) Install fuel supply pump on single rail fuel
systems. (See REMOVE AND INSTALL FUEL
SUPPLY PUMP in Group 36.)

Fuel Supply Pump-to-Cylinder Head—Specitfication

TOTGUE creroeee e eeeoeeeeeeeeeeeesssmeesreeeeeeesseeserereereeeener. 50 N#M (37 Ib-R)

LOCTITE is a registered trademark of Loctite Corp. AGAGIATINIST  ~19-13AUGID-10/14

8. Remove JDGY69A Camshaft Holder (A} from front face

of camshaft.
!
3
C?
>
3
&
Removing JDGIE9A Camshaft Holder
A—JDG969A Camshaft Holder
Continued on naxt page RG,AG3TIG 181 -18-13AUGEE-11/i¢
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Camshaft and Timing Gear Train

10. install a new thrust ring gasket. Lubricate Q-ring with
clean engine ofl and install camshaft thrust ring (A)
and tighten cap screws to specifications.

Camshaft Thrust Ring-to-Head—Specification

Torque 35 Nem (26 Ib-ft)

-UN-06DECY7

RGB286A

instafiing Camshaft Thrust Ring

A—Camshaft Thrust Ring

RG.AG34710.191  —15-13AUGHE-1214

. Rotate camshaft in bushings and install JDG971
Timing Pin (A) in camshaft timing slot.

. Remove camshaft locking tool and install rocker arm
assembly. (See INSTALL ROCKER ARM ASSEMBLY
in Group 05.)

. Install camshaft position sensor and tighten o
specifications.

Camshaft Position Sensor—Specification

14 Nem (10 1b-ft)

AGE2EBA -UN-DSDECST

=

JDGEFT Timing Pin in Camshaft

A—JDGI71 Timing Pin

Continued on next page AG,RG34710,191 —19—13AUGA9-13/14
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Camshaflt and Timing Gear Train

i 14. Install camshaft gear (A) and retainer washer (B)

20

Install retainer cap screws finger tight. Adjust timing
gear backlash. See ADJUST FRONT TIMING GEAR
BAGKLASH, earlier in this group, to set backiash and
for torque procedure on camshaft retainer cap
SCrews.

RG8251B -UN-06DECY7

Instafling Camshaft Gear

A—Camshaft Gear
B—Retainer Washer

RG.RGX710,191 -19-13AUGS9-14/14

REPLACE FUEL SUPPLY PUMP DRIVE PIN

. Remove camshaft. (See REMOVE AND. INSTALL
CAMSHAFT earlier in this group.)

. Remove fuel supply pump drive pin {B) using Snap-On
CG503 Dowel Pin Puller Set (A) or equivalent tool,

. Press new drive pin into end of camshaft until it
bottoms out. Pin should protrude 15.45—17.45 mm
(0.608—0.687 in.) from end of camshatt.

. Install camshaft. (See REMOVE AND INSTALL
CAMSHAFT earlier in this group.)

RG10344 -UN-085E

Fuel Supply Pump Drive Pin

A—Dowel Pin Puller
B—Fuel Supply Pump Drive Pin

DPSG.0UC1004,1021  ~19-08SEPBE-1/1
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Camshaft and Timing Gear Train

VISUALLY INSPECT CAMSHAFT AND
ROLLER FOLLOWERS

1. Clean camshaft in solvent. Dry with compressed air.

IMPORTANT: Very light score marks may be found on
eccentric lobes, but are acceptable if
valve lift is within specification. Pitting
and galling dictates replacement.

2. Inspect all camshaft eccentric lobes and bushing
journals (D} for wear or damage.

R{383858 -UMN-D9DECS7

Inspecting Carnshaft Lobes

3. Inspect all corresponding racker arm roller followers for
uneven wear or damage.

Replace individual roller followers as necessary.

RGazed -LUN-21MAYIB

Inspecting Roller Followers

A—Intake Lobe
B—Exhaust Labe
C—Unit Injector Lobe
D~Bushing Journal

RG,RG34710.182 -19-30SEPG7—1/1
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Camshaft and Timing Gear Train

INSPECT AND MEASURE CAMSHAFT
BUSHING ID AND JOURNAL OD

1. Measure each camshaft bushing journai OD and
compare with specifications below.

Replace camshaft if journal OD is not within
specification.

2. Measure camshaft bushing ID and compare with
specifications below.

RGBIN -UN-21MAYSR3

Replace camshaft bushings if not within specification Measuring Camshaft Jousnal OD

and if surface wear or scratching is detected.

Camshaft Journal—Specification

OD o e 101.987—102.013 mm
{4.0152—4.0162 in.)

Camshaft Bushing—Specification

o TS 102.091—102.167 mm
(4.0193—4.0223 in.)

Camshaft Journal-to-Bushing—Specification

RGBAI31 -~UN-21MAYDE

Ol ClRBIaNCE.......evvecvvsrineeeceeeeccsssssrsrrensssssnrsneeeneneenn. O0.07B—0.180 mm Measuﬂ'ng Camshaft Bus}p,ing D
(0.0031—0.0071 in.)

Camshaft Bushing—Specification

Bore in Head ........covvvereee e nsstmmeee e csrae e e 105.987—106.013 mm
(4.1727—4.1737 in.}

HG.RG34710,193 —18-13AUGOg-1/1
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Camshaft and Timing Gear Train

MEASURE CAMSHAFT LOBE LIFT HEIGHT

18
23
Measure each camshaft lobe at it's highest peint and at
it's narrowest point. Subtract narrowest height from
highest to find cam lobe lift.

If camshaft lobe lift is not within specification on any one
lobe, replace camshaft.

~UN-2TMAYDSE

Intake Lobe~~Specification

RGB3ES

HEIGHE .o 45.100—45.620 mm
{1.776—1.796 in.)

Measuring Camshaft Lobe Base Circle

Intake Lobe Base Circle—Specification

HEIGNE ... 36.37—36.63 mm (1.432—1.442
in.)

Intake Lobe—Specification

Lift e e 8,73—8.88 mm (0.343—0.353 in.) :?
>
<
=

Exhaust Lobe—Specification &
=z

Height . e 40.300—40.820 mm 7

{1.587—1.807 in} 5
Exhaust Lobe Base Clrcle—Specification Measuring Camshaft Lobe Lift
Height ..o e ——ee e 32.37—32.63 mm (1.274—1.285
in.)

Exhaust Lobe—Specification
Lift oo £-83—8.19 mim (0.312—0.322 in.)

EUI Lobe—Specification

O OO 46.530—47.050 mm
(1.832—1.852 in.)

EUl Lobe Base Circle—Specification

Height e 32.37—32.63 mm (1.274—1.285
in.)

EUl Lobe—Specification

Lift it aasa 14.16—14.42 mm (0.557—0.567
in.)
RG.AG34710.194 -19-29JUL99-111
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Camshaft and Timing Gear Train

INSPECT CAMSHAFT POSITION SENSOR
LOBE

Visually inspect camshaft position sensor lobe slots (A) for
damage or chips that may emit a false reading.

Replace camshaft as necessary.

RGA3854 _UN-O!

inspecting Camshaft Sensor and Timing Slots

A—Labe Slots

AG RG34710,185 -15-305EP97-1/1
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Camshaft and Timing Gear Train

REPLACE CAMSHAFT BUSHINGS

Camshaft bushings MUST BE replaced with cylinder head
removed from engine,

IMPORTANT: Use only hand tools for camshaft
bushing removal and installation. DO
NOT use pneumatic equipment for
bushing replacement.

REMOVE CAMSHAFT BUSHINGS

1. Remove camshatt. (See REMOVE AND INSTALL Removing Camshaft Bushings

CAMSHAFT, earlier in this group.) A—Bushing Remover

. . B—Threaded Rod
. Remove spring pins from camshaft towers 3 and 5 C—JDG958-3 Guide

(bushing locations 2 and 3).

. No. 1 Bushing:

Install JDG968-1 Bushing Remaver (A) in front side of
No. 1 camshaft tower.

. Lubricate threaded rod (B) and inset through remover
with double nut and washer towards front of engine.

. Install JDGA68-3 Guide (C} in rear side of Nao. 2 tower
with threaded rod through driver. Secure assembly with
nut and washer.

. Remove bushing from bore using a 1/2-in. drive ratchet
wrench with deep-well socket on double nut and a
combination wrench to hold single nut. Protect cylinder
head with a shop towel on wrench handle.

Remove remaining bushings using the' same procedure
as above and by positioning tool set as follows:

. No. 2 Bushing:

install JDG968-1 Remover in rear of No. 3 tower and
JDG968-3 Guide in front of No. 2 tower.

. Install threaded rod with double nut toward front of
engine, Use a 152.4 mm (6.0 in.) extension with
raichet to reach double nut.

AGS8333 -UN-03DEGCO7

Continued on next page RG,RG34710,196 -18-13AUGES-1/7
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Camshaft and Timing Gear Train

:g 9. No. 3 Bushing:

Install JDG368-1 Remover in front of tower No. 5 and
JDGI68-3 Guide in rear of tower No. 6.

10. Install threaded rod with double nut toward rear of
engine.

11. Use a 152.4 mm (6.0 in.} extension with ratchet to
reach double nut.

12. No. 4 Bushing:

Install JDG968-1 Remover in rear of No. 7 tower and
JDG968-3 Guide in front of No. 6 tower.

. Install threaded rod with double nut toward rear of
engine. No extension needed.

. Thoroughly clean bushing bores in cylinder head and

inspect for damage. Clean lubricating oil holes as
needed.

AG,RG34710,186 -19-13AUGRS-2/7

INSTALL CAMSHAFT BUSHINGS

IMPORTANT: ALWAYS install bushings from front
side of cylinder head bushing bore and
drive toward rear.

1. No. 1 Bushing:

Apply a light coat of JDT405 High Temperature Grease
to 1D of bushing bore in cylinder head.

4 -UN-Q9DECS7

. Align notch (A) in new camshaft bushing with notch in e o S
JDGY968-4 Alignment Sleeve (B). Position JDG968-2 Fositioning Repiacement Bushing on Installer
-lnsta!(lelz (C? ogto r?‘nd of Zleql‘-)ve with index slot engaged A—Notch Alignment
in notches in bushing and sleave. B—Alignment Sleeve

C—Installer

Continued on next page RAG.RG34710,196  —19-13AUGHE-3/7
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Camshaft and Timing Gear Train

. Position installer and sleeve with bushing on the front
side of No. 1 tower with alignment groove (A) in guide
sleeve positioned approximately as shown.

. Install threaded rod with washer through installer with
double nut towards front of engine.

. Install JDG968-3 Guide (B) in the rear of tower No. 2
with threaded rod through guide. Secure assembly
{finger tight) with nut and washer.

. Install large end of JDGYB8-5 Afignment Pin {C) into il
hole (spring pin removed) until pin engages groove in
alignment sleeve.

. Once pin engages groove, rotate sleeve toward valves
until you feel a positive stop. This ensures that the oil
holes in bushing and cylinder head will be properly
aligned after instalilation.

-UN-09DECST

RGB336

P #

ndexing Bushing in Head
A—Alignment Groove

B—JIDG968-3 Guide
C—JDG968-5 Alignment Pin

AG RG34710.196 -19-13AUGAS4/7

8. Slowly install bushing in bore using a 1/2-in. drive
ratchet wrench with deep-well socket on double nut
and a combination wrench to hold single nut. Protect
cylinder head with a shop towel on wrench handle.

. Remove inspection pin (A} from oil hole once bushing
is started in bore. Continue tightening double nut until
shoulder of installer contacts tower.

RGB3IZ7 ~UN-0UDECOT

Bushing Instaflation index Pin

A—Inspection Pin

Continued on next page RG,AG34710,196 —19-13AUG99-5/7
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Camshaft ang Timing Gear Train

2 10. Remove tool set and insert the smaller end of
JDGO685 Inspection Pin from the TOP side of tower
oil lube hole. This pin must pass through installed
bushing completely to ensure proper lube hole
alignment.

If inspection pin does not pass through bushing oil
.hole, remove bushing and install a new one.

Install remaining bushings using the same procedure
as above and by positioning tool get as follows:

REE338 -UN-21MAYI8

IMPORTANT: Protect previously installed bushings Checking Bushing Qil Hole Alignment
from tool damage with clean shop
towels when installing threaded rod
through bores.

. No. 2 Bushing:

Install JDG968-2 Installer and JDG968-4 Alignment
Slieeve with bushing in front of tower No. 3 and
JDGI9E8-3 Guide in rear of tower No. 5.

. Install threaded rod with double nut toward front of
engine.

13. Use a 304.8 mm (12.0 in.) extension with ratchet to fndex Pin Instafied thratigh Bushing

reach double nut,
14. No. 4 Bushing:

NOTE: Install bushing No. 4 before installing bushing No.
3.

Adjust double nut position on threaded rod so that
double nut is 51 mm (2.0 in.} from end of rod.

NOTE: JDG968-1 Remover can be positioned in tower
No. 6 as a pilot, if desired.

15. JDGIES-2 Installer and JDGI68-4 Alignment Slegve
with bushing in front of tower No. 7 and JDGS68-3
Guide in rear of No. 5 tower without bushing.

. Install threaded rod with double nut and thrust washer
against JDG968-3 Guide [51 mm (2.0 in.) and
threaded rod extending through guide].

Continued wn next page RG,RG34716,196  —19-13AUGIS-6/7

CTM100 (09NOV99) 16-28 PowerTecH 10.5 L & 12.5 L Diesel Engines

110999
PN=310




Camshaft and Timing Gear Train

. Install single nut and washer against JDG968-2
Installer. Put wrench cn double nut and push bushing
in with wrench on single nut.

18. No. 3 Bushing:

NOTE: Install bushing No. 4 before instalfing bushing No.
3

Install JDG968-2 Installer and JDG968-4 Alignment
Slesve with bushing in front of tower No. 5 and
JDGI968-3 Guide in rear of No. 6 tower.

. Install threaded rod with double nut toward rear of
engine.

. Use a 152.4 mm (6.0 in.) extension with ratchet to
reach double nut.

. Install a new spring pin in towers 3 and 5 (bushing
locations 2 and 3).

RG AG34710,196  —-19—13AUGES-7/7

CTM100 {(08NOV99) PoweRTecH 10.5 L & 12.5 L Diesel Engines

10995
PN=311




Camshaft and Timing Gear Train

Il] SAE “A” (FRONT) AND SAE “B” (REAR) AUXILIARY DRIVE ASSEMBLY"

30

RGI0IB —UN-D2AUGSS

Auxiliary Drive Assembly

A~—Snap Ring D—Cover Plate H—Snap Ring L—"A"-Adapier
B—Auxiliary Drive Idler E—Gasket —Bearing M—Gasket

Gear F—"B"-Adapter Housing J—Splined Gear N—Cover Plate
C-—Support Bushing G—0O-Ring K—O-Ring

Torque specifications for adapter housing (F) and Nuis—Specification
suppert bushing (C) are as follows: Torque 50 Nom (37 I

SAE “A” Front Auxlliary Drive Adapter Housing

'Refer to CTM67, OEM Engine Accessories, for repair of auxiliary
drive assembly.

Contjnued on nexl page RGRG34710,197  --19-13AUGHI-1/2
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Camshaft and Timing Gear Train

SAE “A” Front Auxiliary Drive Idler Gear Support Bushing—
Specification

TOMQUE. ... eeneee e 22Q Nom (162 1b-ft)

RG.RG34710,197 -19-13AUG99-2/2

SAE “B” REAR AUXILIARY DRIVE!

DISASSEMBLE REAR AUXILIARY DRIVE ASSEMBLY

1. Remove rear auxiliary drive assembly (F) from front
plate. Discard O-ring (B).

. Support front face of adapter housing (A). Press gear
{E) and hearing (D)} out of housing bore.

. Remove snap ring (C} from gear shaft. Discard snap
ring.

RGS039 —UN-DAAUGES

. Remove bearing from gear. Discard bearing.
5. Thoroughly clean and inspect gear and housing.
ASSEMBLE REAR AUXILIARY DRIVE ASSEMBLY

1. Assembly bearing onto gear shaft.

2. Determine correct shap ring fo achieve 0.11 mm (0.004
in.) maximum clearance between bearing cone and
snap ring.

L S

. Support back side of adapter housing. Press gear and SAE "B” Rear Aux,-”,}a;y Drive
bearing assembly into housing until assembiy bottoms.
A—SAE “B"” Adapter Housing
IMPORTANT: Make sure oil drain port (G) is B—O-Ring

e C—Snap Ring
positioned on bottom as shown. D—Bearing

. E—Splined Gear
4. Install assembly onto front plate using a new gasket. F—Rear Auxiliary Drive Assembly

Tighten cap screws to specifications. G—0il Drain Port

SAE “B” Rear Auxiliary Drive Adapter—Specification

110 Nem (81 Ib-ft)

' Refer to CTMG7, OEM Engine Accessories, far repair of auxiliary drive
assembly.

RG,RG34710,198 —19-13AUGHS-1N1
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Camshaft and Timing Gear Traip

ALIGN SAE “A” FRONT AUXILIARY DRIVE
ADAPTER

IMPORTANT: Front auxiliary drive adapter (A) MUST
BE properly aligned with center of gear
spline whenever front or rear adapter(s)
is removed. improperly aligned adapter
may damage bearing assembly.

1. Instali SAE “B” rear auxiliary drive adapter and tighten
to specification.

SAE “B" Rear Auxiliary Drive Adapter—Specification

TOMQUE et e e eevessvnseeeesnee e eeeeee.. 110 Nom (81 [0-ft)

2. Install SAE "A” front adapter and tighten four mounting
stud nuts (B) finger tight.

3. Install JDG1144 Alignment Tool (C) onfo gear flange
and into adapter bore to properly center adapter with
gear spline.

4. Tighten mounting stud nuts to specifications.

SAE “A” Front Auxiliary Drive Adapter Housing Nuts—Specification
JDG 1144 Alignment Tool Instatied

TOFOUE « e st ettt eme e ee e eee et aaas 50 Nem (37 tb-ft)
A—Auxiliary Drive Adapier
Remove alignment tool. B—Mounting Stud Nuts
C—JDG1144 Alignment Tool

RG,AG34710,198  -19-13AUG99-1/1
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Group 20
Lubrication System

ESSENTIAL TOOLS

NOTE: Order tools according to infarmation given in the
U.S. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a trademark of Deere & Company DPSG.OUC1004,947 —19-08JUL09-1/2

RG5081 -UN-05DECY?

Spring Compression Tester DO1168AA

Test oil bypass valve spring and oil pressure regulating
valve spring compression.

RG50861
D01168AA

DPSG,0UQ1004.847 —19-28JUL99-2/2
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Lubrication System

el OTHER MATERIAL

Number Name Use

T43513 (U.8.) Thread Lock and Sealer (High Qil filter mounting adapter-to-filter
TY9474 (Canadian) Strength) base.
271 (LOCTITE®)

T43512 (U.S.) Thread Lock and Sealer (Medium Oil pump-to-block cap screws and oil
TY3473 (Canadian) Strength) : pressure sending unit,
242 (LOCTITE®) :

JDT405 (U.S) High Terﬁperature Grease Apply to inside cavities of oil pump
and 1D of oil pump drive gear

bushing.

12695 (U.S)) LOCTITE® Solventless Primer Apply to front il pan rail T-joint
: areas prior to applying form-in-place
gasket.

TY16021 (U.S)) High Flex Form-In-Place Gasket Used to seal oil pan.’

TY9484 (Canadian)
17430 (LOCTITE®)

TY9375 (U.S)) Pipe Sealant Apply to oil pan drain hose and drain
TY9480 (Canadian) valve,
592 (LOCTITE®)

LOCTITE is a registered trademark of Loctite Corp.

! See INSTALL ENGINE OIL FAN in Group 20 for specific locations to
apply sealant.

DPSG,0UO1004,949 —19-28JUL93-1/11
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Lubrication System

LUBRICATION SYSTEM SPECIFICATIONS

item

New Gil Pressure Regulating Valve
Spring

Qil Pressure Regulating Valve Plug

New Qil Cooler Bypass Valve Spring

New Qil Filter Bypass Valve Spring

Qil Cooler Bypass Valve Plug
Qil Filter Bypass Valve Plug

Qil Pressure Relief Valve Spring

Qil Gooler

Qil Cooler-to-Housing Nuts
Qil Cooler Drain Cock Handle

Qil Cooler Expansion Plug

Qil Cooler Housing-to-Block Cap
Screws

Measurement

Free Length

Working Load at 76—84 N (17—19
|b-force)

Torque

Free Length

Working Load @ 64—78 N (14—18
b-force)

Free Length

Working Load @ 64—78 N (14—18
Ib-force)

Tarque

Torgue

Free Length

Working Load @ 196—222 N (44—
50 Ib-force)

Test Pressure

Torque
Torque

Installed Depth

Torque

Conti i on next page

Specification

86.4 mm (3.40 in.}
42.0 mm (1.65 in.)
100 N*m (74 |b-ft)
44.0 mm (1.73 in.)
30.0 mm (1.18 in)

44.0 mm (1,73 in.)

30.0 mm {(1.18 in.)

100 Nem (74 Ib-ft)

100 Nem (74 b-ft)

79.0 mm (3.11 in.)

65.0 mm (2.56 in.)

140—170 kPa (1.4—1.7 bar) (20—
25 psi)

50 Nem (37 Ib-ft)

3 Nem (25 Ib-in.)

Flush to 1.5 mm (0.059 in.) Below
Surface

68 Nemm (50 Ib-ft)

DPSG.OUO10D4 951 ~15-2JUL90-1/2
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Lubrication System

Htem Measurement Specification

Oil Filter/Valve Housing or Oil Cooler Torque 68 Nem (50 Ib-ft)
Cover/Valve Housing'

Turbocharger Qil inlet Line-to-Gil Torque 35 Nem (26 Ib-it)
Cooler Housing

Gil Pump Drive Gear Bushing ID 135.70—135.80 mm (5.343—5.346
in.)

Qil Pump-to-Block Cap Screws Torque 45 Nem (33 Ib-ft}
Oil Pump Drive Gear-to-ldler Gear Backlash 0.25 mm {0.010 in.)

Qil Pickup Tube-to-Block Cap Torque 35 Nemn (26 Ib-ft)
Screws

Qil Pickup Tube-to-Qil Pan Cap Torgue . 25 Nem {18 Ib-ft)
Screws

Gil Pan-to-Cylinder Block Cap Torque 68 Nem (50 Ib-ft)
Screws

Qil Pan-to-Rear Oil Seal Housing Torque 68 Nem (50 Ib-ft)
Cap Screws

Qil Pan-to-Timing Gear Cover Cap Torgue 68 Nem (50 Ib-ft)
Screws

Qil Pan Drain Plug 1-1/2 in. Hex Torque 48 Nem (34 b-ft)
Plug

Qil Pan Drain Plug 1-1/4 in. Hex Torque 64 Nem (47 Ib-ft)
Plug

Torgue sequence and specification also appfies to oil cooler cover/valve
housing on remote filter applications.

DPSG,.OUO1004,951  —19-20JU1 99-2/2
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Lubrication System

OIL FILTER AND VALVE HOUSING TORQUE
SEQUENCE

O

QOil Filter Housing Torgue Sequence (Sequence the same for remote

filter application.)

i

AG.RG34710.204 -19-13AUGE9-1/1 J
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ed OIL PAN TORQUE SEQUENCE
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Ol Pan Torque Sequence
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Lubrication System

[

OIL FILTER AND OIL CONDITIONING HOUSING ASSEMBLY

Oil Filter Base, Oif Cooler, and Valve Assembily {Remote Fiitar Option Shown on Lower Portion of Figure)

A—Pressure Relief Valve
Assembly

B—0il Cooler Bypass
Valve Assembly

C—0il Cooler Cover/Valve
Housing (Remote Filter
Applications)

D—~Port to Remote Oil
Filter Inlet

E—FPort 1o Remote Oil
Filter Outlet

F—Port to Turbocharger
0il Inlet (Remote Oil
Filter Applications)

G—Gasket

H--0il Cooler Housing

I—Gasket

J—~0Gil Cooler

K—Qil Filter Bypass Valve
Assembly

[.—Remote Qil Filter
Housing

M—T in. ID Elbow {Remote
Qil Filter Applications)

N—1-1/4 in. ID Elbow (To
Remote Oil Filter Inlet)

0—1 in. ID Elbow {To
Remaote Oil Filter
Qutlet)

P—1-1/4 ID Adapter
{Remote Oil Filter
Applications)

Q—Access Caover {(Remote
Qil Filter Applications)

R—Remote Oil Filter

S5—0i! Filter

T—Filter Adapter

U—Port to Turbocharger
Qil Inlet

V—Pressure Regulating
Valve Assembly

W—C0il Filter and Valve
Housing

AG,RG34710,206 —19-28JUL59—-1/1
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Lubrication System

REMOVE OIL FILTER AND VALVE
HOUSING/OIL COOLER COVER AND VALVE
HOUSING

NQOTE: Standard oil fitter/valve housing shown. Procedure
for removal of remote oil cooler cover and valve
housing is the same.

Guide pins (G} may be used as an aid for
removing and instailing oif filter housing.

1. Disconnect turbocharger oil inlet line (shown removed)
from oil filter and valve housing (A).

2. Turn oil filter (B) counterclockwise using filter wrench
and remove filter from housing.

3. Remove eight cap screws securing oil filter and valve
housing to cylinder block and remove housing.
Remove and discard gasket.

4. Remove valves and thoroughly clean all bores and
passages in housing.

RGB245A -UN-GEDECST

Removing Fitter and Vahve Housing

Filter and Valve Housing Removed

A—Qil Filter and Valve Housing
B—0Cil Filter

C—Gulide Pins

D—Gashkat

RG,RG34710,207 -19-2BJULYS-1/1
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Lubrication System

INSPECT AND REPLACE OIL FILTER
ADAPTER

1. Inspect threads on oil filter adapter (B) for damage.
Remove adapter from housing (A) and replace as
necessary.

. Coat adapter-to-oil filter housing threads with
LOCTITE® 271 (TY9474) Thread Lock and Sealer
betfore installing adapter in housing. Tighten adapter
securely.

RGB433 -UN-19MAYA8

Qil Filter Adapter

A—Adapter
B—OH Filter Adapter

LOCTITE is a registered trademark of Loctite Corp. RG.AGI4T10.208 —19-308EPT7-1/1
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Lubrication System

REMOVE, INSPECT, AND INSTALL OIL
PRESSURE REGULATING VALVE

NOTE: Refer to OIL FILTER AND OIL CONDITIONING
HOUSING ASSEMBLY, earier in this group, for
ilustrated location of valves.

Oil pressure regulating valve is in same location
on oif cooler cover/valve housing for remote filter
applications.

. Remove oil pressure regulating valve assembly (C)
from oil filter housing {G). Discard O-ring.

. Inspect valve and valve bore for damage. Replace if
necessary,

. Clean all parts with a brass or copper wire brush and
solvent. Dry with compressed air.

. Check spring for proper compression.

Mew Qil Pressure Regulating Valve Spring—Specification
Free Length ....ocoiiiieees e e 86,4 MM (3.40 in.)

Working Load at 76—84 N (17— 420 mm {1.65 in.)
18 Ib-force)

5. Dip all parts in clean engine cil. Insert valve and spring
assembly in housing.

. Install plug using a new O-ring and tighten to
specifications.

Qil Pressure Aeguilating Vaive Plug—Specification

TOTQUE .vvvvr e cese st sssemece e stesrevssresemmemnensenseeeennenss 100 oM (74 Ib-ft)

—UN-DGDECS7

RGE245B

Removing Pressure Reguiating Valve

C—OQil Pressure Regulating Valve Assembly
G—-@il Filter Housing

RG RAG34710,208 —15-23JUL96-11
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REMOVE, INSPECT, AND INSTALL OIL
COOLER AND OIL FILTER BYPASS VALVES

NQOTE: Refer to OIL FILTER AND Qi CONDITIONING
HOUSING ASSEMBLY, earlier in this group, for
illustrated location of valves.

Oif cooler bypass valve is in same location on oil
cooler cover/valve housing for remote filter
applications. Ol filter bypass valve is in same
focation on face of remote off filter housing.

-UN-08DECS7

RG8245C

&

. Remove oil cooler bypass valve assembly (A) and oil Remoaving it Cooler and Oil Filter Bypass Valve
filter bypass valve assembly (D) from ol filter hausing A—0il Cooler Bypass Valve Assembly

(G). Discard O-rings. B—Oil Filter Bypass Valve Assembly
G—0il Filter Housing
. Clean all parts with a brass or copper wire brush and
solvent. Dry with compressed air.

. Inspect bypass valves and valve bores for damage.
Replace if necessary.

. Check bypass valve springs for proper compression
specifications. Replace if not within specifications.

New Qil Cooler Bypass Valve Spring—Specification

Free Length....co.oveeeee. e e 440 MM (1,73 i0.)

Working Load @ 64—78 N (14— 30.0 mm (1.18 in}
18 ib-torce)

New Oil Filter Bypass Valve Spring—Specification
Free Length 44.0 mm (1.73 in.}

Working Load & 64—78 N (14—.... 30.0 mm (1.18 in.)
18 Ib-force)

5. Dip all parts in clean engine oil. Insert valve and spring
assembly in housing.

6. Install plug using a new O-ring and tighten to
specifications.

Qil Cooler Bypass Valve Plug—Specification
TOIIUE 1o sanee e ermemeee e e 100 Nem (74 1b-ft)
Qil Filter Bypass Valve Plug—Specification

Torque 100 Nsm (74 Ib-ft})

RG,RG34710,210  -18-28JUL93-1/1

CTM100 (09NOVIS) ' PowenRTecH 10.5 L & 12.5 L Diesel Engines

110099
PN=325




Lubrication System

REMOVE, INSPECT, AND INSTALL OIL
PRESSURE RELIEF VALVE

NOTE: Refer to OIL FILTER AND OIL CONDITIONING
HOUSING ASSEMBLY, earlier in this group, for
llustrated location of valves.

Oif pressure relief valve is in same location on oif
cooler coverivalve housing on remote filter
applications.

AG82450 -UN-06DECH7

1. Remove oil pressure relief valve assembly (B} from oil
filter housing (G).

Removing Ol Pressure Relief Valve

. . B—UQil Pressure Relief Valve Assembly
2. Clean all parts with a brass or copper wire brush and G—Oil Filter Housing :

solvent. Dry with compressed air.

3. Inspect valve and valve bore for damage. Replace if
necessary.

4, Chack valve spring for proper compression
specification. Replace if not within specification.

Qil Pressure Relief Valve Spring—Specification
Free Length .. 79.0 mm (3.11 in.}

Working Load @ 196—222 N 65.0 mm (2.56 in.}
{44—50 Ib-force)

5. Dip all pans in clean engine oil. Insert valve and spring
assembly in housing.

6. Install plug using a new O-ring and tighten securely.

RG,RG34710,211  -16-13AUGES-11
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Lubrication System

REMOVE, CLEAN, AND INSPECT ENGINE
OIL COOLER

NOTE: Guide pins may be used as an aid for removing
and installing oil filter housing.

1. Remove oil filter and valve housing, shown removed.
{See REMOVE OIL FILTER AND VALVE
HOUSING/OIL COOLER COVER AND VALVE
HOUSING, earlier in this group.)

. Install two guide pins (A) as shown (if desired).
Remove two hex socket head cap screws (B) and
remove ail cooler housing (C) with oil cooler (D).

3. Remove and discard oil cooler-to-cylinder block gasket.

Continued on next page

Oif Cooler and Housing Assembly Removed

A—Guide Pins

B—Hex Socket Head Cap Screws
C—Oil Cooler Housing

D—0il Cooler

UN-06DECS7

AG RG34710,212  -18-12AUG09-1/3

CTM100 (09NOVS9)

PowerTecH 10.5 L & 125 L Diesel Engines

110899
PN=327




L ubrication System

4. Remave two large hex nuts (D) securing oil cocler {C)
to housing (A) and remove cocler from housing.
Remove and discard gasket (B) and O-rings (E}.

. Clean all parts and flush oil cooler with solvent. Dry
with compressed air.

. Thoroughly inspect oil cooler for plugging, damage, or
leaks,

NOTE: If mixing of oil and coolant is suspected, presstire
test oil cooler in liquid and compressed air. Use
specified air pressure for testing. Aeplace oil
cooler as necessary.

Oil Cooler—Specification

Test PrasSSUre ...ocoieee i ecissntnnes 140—170 kPa (1.4—1.7 bar)
(20—25 psi)

IMPORTANT: When installing oil cooler into housing
ensure that face of both mounting nuts
is square to threads for proper torgue.

7. Apply TY9473 LOCTITE® 242 Thread Lock and Sealer
to oil cooler hex nuts.

8. Install cil cooler in housing using a new gasket and two
new O-rings. Tighten two large hex nuts to
specifications.

Qil Coolerto-Housing Nuts—Specification

TOMGUE treeeeee ettt s eem et e ng e e 50 Nem (37 Ib-ft)

9. If remaved, install il cooler drain cock handle and
tighten to specifications.

Qil Cooler Drain Cock Handle—Specification

TOTQUE .o ceeaae e e tbe e te e s m e rmeeeeeee s eraesree e 3 Nem (25 |b-in.)

10. If removed, install oil cooler hausing expansion plug
and tighten to specified depth.

LOCTITE is a registered trademark of Lactite Corp.

\)
Q%"

©

Oil Cooler and Housing Assembly

A—Qit Cooler Housing
B—Gasket

C—0il Cooler
D—Nuts (2 Used)
E—O-Rings (2 Used)

Conlinued on next page BG.RGHMTIOZIZ2 —15-12AUGS9-2/3
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Lubrication System

0Oll Cooler Expansion Plug—Specification

Installed Depth.......cocverveceeeceeececneicceneeeeo.. FIUSH 0 1.5 mm {0.059 in.)
Below Surtace

11. If removed, apply LOCTITE® 242 Thread Lock and
Sealer to oil pressure sending unit. Install sending
unit and tighten securely.

LOCTITE Js a registered frademark of Loctite Corp. RG.AG34710,212 _ —19-12AUGIS-3/3

INSTALL OIL COOLER/OIL FILTER VALVE
HOUSING ASSEMBLY OR OIL COOLER
COVER/VALVE HOUSING ASSEMBLY

NOTE: Standard filler/valve housing assembly shown.
Procedure for remote filter applications is the
same.

—UN-0BDECS?

1. Remove all gasket material from cylinder block, oil
cooler housing, and oil filter/valve housing. All sealing
surfaces must be clean and free of oil.

RG824g9A

NOTE: Use guide pins as an assembly aid if desired.

2. Instail oil cooler and housing assembly (A) using a new
gasket. Position oil cooler housing-to-water pump hose
on water pump outlet elbow.

3. Install two hex socket head cap screws (B) and tighten
to specifications.

Qil Cooler Housing-to-Block Cap Screws—Specification

—UN-C6DECE?

68 Nermm (50 1b-ft)

RGB2488

Qi Cooler and Housing Assembly Instalted

A—0il Cooler And Housing Assembly
B—Hex Socket Head Cap Screws

Continued on next page BG,AG347T10.213  —19-13AUGS9-1/2
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Lubrication System

2 4. Install ol filter/valve housing {or oil cooler cover/valve
16 housing on remote applications) using a new gasket.
Tighten cap sc¢rews to specifications using sequence
shown in lower illustration.

Qil Filter/Valve Housing or Qil Coocler Cover/Valve Housing'—
Specification

TOMGUE ovvverrereeirisimr et ene e siesne s saenens. B8 N®M {50 [b-ft)

5. Retighten cap screws to 68 Nem (50 Ib-ft) using same
sequence.

g
<
=
q
2
=2
i
F~
=+
o
U]
o

. . . Install Filter and Valve Housin
6. Tighten water pump-to-oil cooler housing hose clamps v

securely.

7. Coat oil filter gasket with clean engine oil. Install filter
to housing until gasket contacts base, then tighten an

additional 1/2 — 3/4 turn. @@ @@

8. Install turbocharger oil inlet line onto housing adapter ——

and tighten to specifications. @

Turbocharger Qil Inlet Line-to-Oil Cooler Housing—Specification D
OX(

TOFQUE «evcvamerresiisiiitim et sin s nneeens 30 NOITL {26 1)

5 6
O O

Qil Filter Housing Torque Sequence

AGB315 -UN-20MAYSS

"Torque segquence and specification also applies to oif cooler coverfvaive
housing on remote filter applications.

RG,RGE34710,213  ~19-13AUGHS-2/2

CTM100 (D9NOV99) 20-16 PowerTECH 10.5 L & 12.5 | Diesel Engines
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REMOVE ENGINE OIL PUMP

. Remove timing gear cover. (See REMOVE TIMING
GEAR COVER in Group 15.)

. Remove external snap ring (B) securing oil drive gear
{A} to oil pump drive-shaft.

-UN-060ECY7

. Remove drive gear from shaft and oil pump housing.

AG3256A

Removing Oil Pump Gear

A—Qi| Drive Gear
B—External Snap Ring

AG.RG34710.214  ~19-30SEPS7-1/3

4. Remove three hex socket head cap screws (A)
securing oil pump assembly {B) to cylinder block and
remove oil pump.

IMPORTANT: DO NOT disassembte oil pump since no
repair parts are available. Replace oil
pump as a complete assembly as
necessary.

RG8257 -~UN-08DECS7

Removing Oif Pump

A—Hex Socket Head Cap Screws
B—Qil Pump Assembly

Continued on next page RG,AG34710,214 —19-30SEP97-2/3
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Lubrication System

Y 5. Remove oil pump-to-cylinder block gasket (B). Discard
gasket.

Gil Pump Rermoved

A—Qil Pump Assembly
B—0il Pump-To-Cylinder Block Gasket

RG.AG34710,214 —19-30SEP97-3/3

CLEAN AND INSPECT OIL PUMP AND DRIVE GEAR

1. Gampletely flush oil pump with solvent while
rotating input shaft by hand to clean any debris
from housing and gears.

2. Using a good light source, look through rear
cavities of pump to inspect all gear teeth for
abnormal wear. Replace pump if excess wear is
noticed.

3. Inspect back side of oil pump cover through cavities
for evidence of gear contact with cover. Replace
pump if gear contact is noticed.

IMPOHTANT DO NOT disassemble oil pump for 4. Inspect oil pump drive gear teeth for wear. Inspect
repair or inspection. No repair parts and measure drive gear bushing.|D. Bushing ID
are available, replace pump as a must be within specifications. Replace drive gear
complete assembly as necessary. and bushing assembly as necessary.

LD e 135.70—135.80 mm

Oil Pump Drive Gear Bushing—Specification

(5.343—5.346 in.)

RG,RG34710.215 —19-13AUGS9-1/1
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INSTALL ENGINE OIL PUMP

1. Position new gasket (A) in oil pump bore on front face
of cylinder block.

2. Apply JDT405 High Temperature Grease to inside
cavities of oil pump through openings in back of ail

pump.

IMPORTANT: Holes (B) in cylinder block, gasket and
oil pump housing must align to ensure
proper lubrication for oil pump-to-gear

bushing. Installing Oil Pump

NOTE: 101.6 mm (4.0 in.) long guide pins may be used
{o aid oil purnp cap screw hole alignment, if
desired. Cap screw holas will be aligned only
when oil pump is correctly instafled.

3. Install oil pump on cylinder block, Apply LOCTITE® 242
(TY9473) Thread Lock and Sealer to oil
pump-to-cylinder block cap screw threads and tighten
o specifications.

Qil Pump-te-Block Cap Screws—Specification

TOTQUE eveveveereee e e st sbasrnssee e eeenens. 05 oM {33 1b-ft) Oil Pump Gasket

; o i ; A—Gasket
4, Rotate input shaft full 360° after pump installation. If B—Cylinder Block Holes

shaft does not turn freely for full 360°, remove pump
and determine cause.

LOCTITE is a registered trademark of Loctite Corp. Continued on next page RG,AG34710,216 —1-9-06AUGQQ—11’2
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Lubrication System

. Apply JDT405 High Temperature Grease to 1D of oil
pump drive gear bushing.

. Ingtall oil pump gear with bushing over oil pump
housing, align input shaft with opening in gear.

. Install external snap ring in groove of input shaft.

B. Check oil pump drive gear-to-idier gear backlash.

Qil Pump Drive Gear-to-ldler Gear—Specification

BacKIash oo 0025 MM (0.010 i)

9. Install timing gear train cover and complete final
assembly. (See INSTALL TIMING GEAR COVER in

Group 15.)

RGB25E  -UN-21MAYO8

Instalfing Qif Purmp Drive Gear

AG,RG34710,216  -19-06AUGHE-2/2

REMOVE ENGINE OIL PAN

1. Disconnect turbocharger oil iniet line. Remove oii pan
drain plug and drain all engine oil.

NOTE:; It may be necessary to tap oif pan with a rubber
or plastic dead-blow hammer to free oil pan from
gasket seal.

2. Rermove all 30 cil pan cap screws and remove il pan
from cylinder block.

3. Remove all gasket material from oil pan and cylinder
block gasket sealing surfaces.

4. Clean all il from oil pan and cylinder block sealing
surfaces and dry completely.

Removing Oif Pan

RGBI1G —LIN-ZOMAYSS

AG RGM710,217 —12-30SEP97—1/1
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REMOVE AND INSTALL OIL PICKUP TUBE

1. Remove engine oil pan. (See REMOVE ENGINE QIL
PAN earlier in this group.)

NOTE: On engine option code 1903, oif pickup tube is
motinted on the oif pan with two cap screws.

2. Remove three cap screws securing pickup tube to
cylinder block and remove tube assemnbly with gasket.

RGg122 —UN-20NOvVa7

. Clean pickup tube and screen completaly with solvent. .
Dry with compressed air. Oif Pickup Tube

- —Pi T

. Inspect pickup screen for damage or holes. Inspect A—Pickup Tube
tube for weld breaks, bends, or any other damage.
Replace as necessary.

. Install pickup tube assembly to cylinder block using a
new gasket. Tighten cap screws to specifications.

Oil Pickup Tube-to-Block Cap Screws—Specification

35 Nem (26 Ib-ft)

Qil Pickup Tube-to-0il Pan Cap Screws—Specification

25 Nem (18 |b-fi}

RG.RG34710,218  —19-13AUGI9-1/1
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INSTALL ENGINE OIL PAN

All oil pan and cylinder block gasket sealing surfaces
(including timing gear cover and rear seal housing) MUST
BE free of gasket material and oil. Surface must be dry.

1. Apply LOCTITE® 12695 Sclventiess Primer to two front
T-joint areas (A). After 5 minutes, apply a 3 mm (1/8
in.) bead of LOCTITE® 17430 High Flex Form-In-Place
Gasket.

. Apply a 3 mm (1/8 in.) bead of LOCTITE® 17430 High
Flex Form-In-Place Gasket to two rear T-joint areas (C)
and arcund two mounting holes closest to oil pump
intake mounting flange (B).

. Position new oil pan gasket on cylinder block.

. Apply a 3 mm {1/8 in.) bead of LOCTITE® 17430 High
Flex Form-In-Place Gasket to face of oil pan gasket at
same front T-joint locations (A) on cylinder block in
‘Step No. 1 above (front joint areas only).

LOCTITE is a registered trademark of Loctite Corp.

Sealant Applications-Rear Rail

A—Front T-Joints
B—0il Pump Intake Mounting Flange
C—Rear T-loints

AG10273 —UN-D7SEP99

AG10274 -UM-06AUGIS

Continued on next page AG,RG34710,219 -19-284UL99-1/2
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Lubrication System

NOTE: Locate rear of ¢if pan flush to £ 0.05 mm
(0.002 in.) with rear face of cylindear block.

5. Carefully install il pan on cylinder block and tighten all @
ail pan-to-cylinder block cap screws in sequence
shown to specifications,

Oil Pan-to-Cylinder Block Cap Screws—=Specification

@ @ ®

TOIQUE oveemeceisrv et nnnreceveeneeensrecsecammneneerpererecenncese.. OB NOM (50 Ib-f1 @

Start at right rear corner of oil pan (facing toward flywheel
end) and proceed counter-clockwise.

6. Tighten oil pan-to-rear oil seal housing and oil
pan-to-timing gear cover cap screws to specification.

® @

Cil Pan-to-Rear Gi! Seal Housing Cap Screws—Specification

@

Qil Pan-to-Timing Gear Cover Cap Screws—Specification @

TOMIUE ceer oo eereeere e eeeseenmrereseseereessssres 68 NOTE (50 TD-H)

TOTQUE ettt strseane e e eeeeeens. 08 N {50 1b-ff)

7. Retighten all 30 oil pan cap screws to 68 Nsm (50 Ib-ft) @
using same sequence and stanting focation as in step 5

above. @

8. Instali oil pan drain plug using a new O-ring and
fighten to specifications. @

Oil Pan Drain Plug 1-1/2 in. Hex Plug—Specification

® @ 6 0 @

RGEB17 —UN-20MAYOS

®
Oif Pan Torue Sequence

Oli Pan Drain Plug 1-1/4 in. Hex Plug—Specification

Torgue 64 Nem (47 Ib-f)

9. If equipped, coat threads of drain hose and drain valve
with LOCTITE® 532 Pipe Sealant with TEFLON®, Instail
and tighten securely.

LOCTITE j5 a trademark of Loctite Corp.
TEFLON s a registered tradernark of Du Pont Co. RG,AG34710,218 —19-28JULYg—2/2
CTM100 (09NOVED) PowerTecH 10.5 L & 12.5 L Diesel Engines
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CTM100 (09NOV99) 20-24 PowerTecH 10.5 L & 12.5 L Diesel Engines
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: Group 25
Cooling System

ESSENTIAL TOOLS

NOTE: Order tools according to information given in the
U.S. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a trademark of Deere & Company

DPSG,0L01004,935 —19-26JUL99-1/5

Water Pump Bearing Driver JDG743A

Use to install fan drive bearing assembly in fan drive
housing.

RG6219 —UN-0EMAR92

JDGE743A

DPSG.0U01004,835 —18-26JULg9-2/5

Bearing Puller’ DO1217AA

Use with DO1206AA to remove water pump drive gear
from water pump.

' Part of DO1212AA Step Plate Adapter Set

Continued on next page

RAG4981 -UN-11AUGH

D01217AA

DPSG,0U01004.935 —18-284UL99-3/5
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Push Puller DO1208AA

Use to remove water pump impeller from water pump.
Also used with DO1217AA to remave water pump drive
gear from water pump.

RGS097 —UN-23AUGSES

DQ1206AA

DPSG,0U01004 835 —18-28JULS94/5

Bearing Driver JDG727

Use to mstgll water pump bearing assembly in water DG 727
pump housing.

=]
o
]
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JDGT27

DPSG.OUC1004,935  —18-RBJULSY-5/5
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OTHER MATERIAL

Number

TY6333 or TYE347 (U.S.)

T43512 (U.8)
TY9473 (Canadian)
242 (LOCTITE®)

TY9375 (U.S)
TY9480 (Canadian)
592 {LOCTITE®)

Name

High Temperature Grease

Thread Lock and Sealer (Medium
Strength)

Pipe Sealant

LOCTITE is a registered tragemark of Loctite Corp.

lise

Pack bearings in fan drive and water
pump.

Water pump mounting cap screws.

Qit cooler housing drain valve,
coolant heater, temperature sensor
and pipe plugs.

DPSGOUQ1004,937 —18-28JULSY-141

GTM100 (09NOVS9)
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SPECIFICATIONS

Item

Heavy Duiy Fan Drive

Fan Drive Shaft
Fan Drive Hub-to-Shatft
Fan Pulley-to-Pulley Cap Screws

Adjustable Fan Drive-to-Camshaft
Gear Access Cover Cap Screws

Belt Tensioner Lower Spring
Belt Tensioner Upper Spring

Belt Tensioner Shoulder Bolt or
Flanged Head Cap Screw

idler Pulley

Water Pump Drive Gear

Water Pump Housing Bearings

Clamp

Water Pump-to-Front Plate Cap
Screws

Water Pump Housing-to-Cover Band

Measurement
Housing 1D
Shaft OD

Bearing ID

Bearing OD

End Play
Torque
Torque

Torque

Tension
Tension

Torque

Torque

ID

ID (Small Bearing)

ID {Large Bearing)

Torque

Torgue

Continued on next page

Specification

71.999—72.025 mm (2.8346—
2.8356 in.)
35.001—35.017 mm {1.3780—
1.3786 in.)
34.987—35.013 mm (1.3774—
1.3785 in.)
71.987—72.013 mm (2.8341—
2.8351 in.)

0.10 mm (0.004 in.)
115 Nem (85 Ib-ft)

61 Nem (45 Ib-ft)

" 90 Nem (66 Ib-ft)

81—99 Nem (60—73 Ib-ft)
18—23 Nem (13—17 Ib-ft)

50 Nem (37 lb-ft)

68 Nem (50 Ib-ft)

24.963—24.979 mm (0.9828—
0.9834 in.)

47.000—47.026 mm (1.8504—
1.8514 in.) ,
61.960—61.986 mm (2.4394—
2.4404 in.)

10 Nem (7.5 lo-ft)

50 Nem (37 Ib-ft)

DPSG.OUD1004,938 -18-B6JULES-1/2

CTM100 (09NOVIS)

25-4
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Item

Water Pump Inlet Elbow to Housing
Cap Screws

Coolant Bypass Hose Clamp

Qit Cooler-to-Water Purnp Hose
Clamp

Thermostat Cover-to-Housing
M10x35 Cap Screw

Thermostat Housing/Cover
Assembly-to-Block M10x120 and
M10x170 Cap Screws

Thermostat Test

Thermostat Housing/Cover
Assembly-to-Block M10x120 and
M10x170 Cap Screws

Coolant Temperature Sensor
Thermostat Housing Pipe Plugs

Water Pump Drive Gear

Water Pump tmpeller

Measurement

Torgue

Torque

Torgue

Torque

Torgue

Rating
Initial Opening (Range) Temperature
Full Open (Nominal) Temperature

Torque

Torque
Torgue
Installed Dimension

Installed Dimension

Specification

41 Nem (30 Ib-ft)

6 Nem (4.5 Ib-ft)

9 Nem (7 lb-fi)

35 Nem (26 Ib-ft)

50 Nem (37 lb-ft)

82°C (180°F)
80-84°C (175—182°F)
94°C (202°F)

50 Nem (37 Ib-ft)

10 Nem (7.5 Ib-ft)

20 Nem (15 Ib-ft)

Flush with end of shaft

Flush with end of shaft

DPSG.OUO1004.938

=18-26JUL89-2/2

CTM100 (09NOVE9)
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REPLACE BEARING IN FAN DRIVE ASSEMBLY

—LIN-DANDYOg

RG10269

Fan Drive Exploded View

A—Fan Hub/Pulley E—Shaft G—Bearing Housing
B—Grease Seal F—Bearing Housing _ {Adjustable)
C—Snap Ring (Fixed)* H—Pipe Plug
D—Ball Bearing (2-used)

DISASSEMBLE FAN DRIVE . 6. Remove bearings from shaft using a bearing puller.
Discard bearings. '

1. Remove V-belts and remaove fan.
7. Thoroughly clean and inspect shaft and bearing
2. Using a suitable puller, remove fan hub (A} from housing (F or G) for cracks or any other damage.
shaft (E). Measure parts and compare with specifications
given below.

NOTE: ON engines with fixed fan drive assembly cast
fnfo camshaft gear access cover, cover must
be removed from engine. {See REMOVE )

TIMING GEAR COVER in Group 15.) Housing 1D o ot et
Shaft OD 35.001—35.17 mm

. Remove fan drive assembly from engine. (1.3780—1.3786 in.)
Bearing ID 34.987—35.013 mm

 Remove pi lug (H g . {1.3774—1.3785 in.)
emove pipe plug (H) or plug (1), grease seal (B) Bearing OD 71.987—72.013 mm

and snap ring (C). Discard seal and snap ring. (2.8341—2.8351 in.)

Heavy Duty Fan Drive—Specification

. Remove shaft with bearings (D} by lightly tapping
end of shaft (through pipe plug opening) with a
hammer and brass drift.

! Bearing housing is cast into camshaft gear access cover.

Continued on next page AG,RG34710,224 -y9-23JULYS-1/5
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Replace parts that are cracked or not within
specification.

Continued sn nexi page RG,AG34716.224  —15-23JULS9-2/5
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Cooling System

A—Fan Hub/Pulley E—Shaft
B—Grease Seal F—Bearing Housing
C—Snap Ring (Fixed)'

D—Ball Bearing (2-used)
ASSEMBLE FAN DRIVE

1. Pack inner and outer bearings (D) with TY6333 or
TY6347 High Temperature Grease. Apply clean
engine oil to bearing ID and shaft OD

2. Support end of shaft (E) and install bearings
against shoulder on each end of shafi. Apply force
to bearing innar race only.

3. Suppart bearing housing (F or G} on a firm {lat
surface with bearing bore in the upward position.

4. Install bearing and shaft assembly into housing
using JDG743A Bearing Driver. Small end of shaft
should extend through housing.

5. Determine proper snap ring (C) thickness needed to
obtain specified end play.

! Bearing housing is cast into camshaft gear access cover.

Fan Drive Exploded View

]
8
g
?
g
I
2
2
[
1

G—Bearing Housing I—Plug

(Adjustable)
H—Pipe Plug
Fan Drive Shaft—Specification
ENd Play ..ot <. 0,10 mm (0.004 in.)

6. Install snap ring in housing groove. Visually inspect
snap ring instaliation for proper seating in housing
groove.

NOTE: Install grease seal (B) with seal spring toward
engine.

7. Apply a thin coat of clean engine oil to OD of seal
casing (B) and to seal lips. Using a driver that
contacts flat outside case of seal, press seal in
housing bore until metal casing is flush-t0-0.50 mm
{0.020 in.) below housing face.

Continued on next page AG,RG34710,224 —19-23JULBS-3/5
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IMPORTANT: On engines with fixed pulleys, be sure
the lower right access cover cap screw
(3, in diagram) is installed in the
camshaft gear access cover befare the
pulley (A) is pressed on. Otherwise,
pulley will interfere with installation of
this cap screw.

()

8. Apply clean engine oil to ID of fan hub/pulley {A).
Support end of shaft through pipe piug hole in bearing
housing. Using a driver that bears on outside finished @ ©
edge of hub, press hub onto other end of shaft until it
bottoms against shoulder. Do not hammer fan hub onto
shaft.

o0 O 0 0

Q

. Install washer and cap screw. Tighten cap screw to
specifications.

Fan Drive Hub-to-Shaft—Specification

RGE811 -UN-Z0MAYS8

Torgue 115 Nem (85 Ib-ft) Camshaft Gear Access Cover

On engines with dual pulleys, tighten pulley-to-pulley cap
screws to the following specifications.

Fan Pulley-to-Pulley Cap Screws—Specification

Torgue 61 Nemn (45 Ib-ft)

NOTE: On fixed fan drive assembly, plug (I, figtre on
previous page) should be driven in fiush to slightly
recessed in rear surface of camshaft gear access
cover.

10. Apply LOCTITE® 592 Pipe Sealant with TEFLON®
(TY9480) to threads of pipe plug (H). Install and
tighten plug in bearing housing.

. Install adjustable fan drive assembly onto engine and
tighten cap screws to specifications.

Adjustable Fan Drive-to-Camshafi Gear Access Cover Cap
Screws—Specification

TOTQUE ..o et neneeeens. D0 NoM {66 [D-ft)

LOCTITE is a registered trademark of Loctite Corp.
TEFLON is a registered trademark of Du Pont Co. Continued on next page AG.RG34710,224  —19-23JULBG-4/5
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To install fixed fan drive/camshaft gear access cover
assembly, see INSTALL TIMING GEAR COVER in Group
15. .

RG,RG34710.224 —19-23JUL9g-5/5

INSPECT AND CHECK BELT TENSIONER
SPRING TENSION

CHECKING LOWER TENSIONER SPRING TENSION

A belt tension gauge. will not give an accurate measure of
the belt tension when automatic spring tensioner is used.
Measure tensioner spring tension using a torque wrench
and procedure outlined below:

1. Release tension on belt using a long-handle 3/4-in.
breaker bar in tension arm. Remove belt from pulleys.

RGE72B —UN-10DECS7

Marking Lower Belt Tensioner

. Release tension on tension arm and remove breaker s
bar. '

. Put a mark {A) on swing arm of tensioner as shown.

. Measure 25 mm (1.0 in.} from first mark (A) and put a
second mark (B) on tensioner mounting base.

. Rotate the swing arm using a torque wrench until
marks (A and B) are aligned.

. Record torgue wrench measurement and compare with ]
specification below. Replace tensioner assembly as Testing Lower Tensioner
required. '

AG8729 -UN-10DECYT

A—Mark on Swing Arm ]
Belt Tensioner Lower Spring—Specification B—Mark on Tensioner Base

TONSION et ivrissssisiiiste s meemenaeeneneenee. 31—89 Nom (60—73 |b-ft}

Continued on next page RG.AG3I47I0,225 —19-30SEPP7-1/2
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CHECKING UPPER TENSIONER SPRING TENSION

A belt tension gauge will not give an accurate measure of
the belt tension when automatic spring tensioner is used.
Measure tensioner spring tension using a torque wrench
and procedure outlined below:

1. Release tension on belt using a long handle 1/2-in.
breaker bar in tension arm. Remove belt from pulleys.

7 -UN-10DECI7

. Release tension on tension arm and remove breaker
bar.

. Put a mark {A) on swing arm of tensioner as shown.

. Measure 21 mm (0.83 in.) from first mark (A} and put a
second mark (B} on tensioner mounting base.

. Rotate the swing arm using a torque wrench until
marks (A and B} are aligned.

. Record torque wrench measurement and compare with
specification below. Replace tensioner assembly as
required.

RGB726 -UN-i0DECE?

Belt Tensioner Upper Spring—Specification

Testing Upper Tensionear

Tension..... 18—23 Nem {13—17 Ib-ff)
A—Mark on Swing Arm

B—Mark on Tensioner Base

RG,RG34710,225 —19-30SEPS7-2/2
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REPLACE BELT TENSIONER ASSEMBLY

Follow same procedure for replacement of upper (A) and
lower (C} belt tensioner.

1. Release tension on pulley and remove belt.

2. Check spring tension on tensioner. (See INSPECT
AND CHECK BELT TENSIONER SPRING TENSION
earlier in this group.)

3. Remove cap screw and remove the tensioner
assembly.

4. Install tensioner using locator in upper tensioner only
and tighten shoulder boit or flanged head cap screw to
specifications.

Belt Tensioner Shoulder Bolt or Flanged Head Cap Screw—
Specification

TOFQUE coiiicrnni i mesn i icsssssssssnissseeenieeeeees. 30 N {37 [b-f)
5. Instali belt and position onto tensioner.

6. Tighten idler pulley (B) cap screw to specifications.

Idler Pulley—Specification @
=
2
TOMQUB e ee e eeeennm e e rerneesnsrienenneen . B8 MM {50 1b-ft) 2
z
[
g
&
&
a
Upper and Lower Belf Tensioners
A—LUpper Belt Tensloner
B—Belt Idler Pulley Assembly
C—Lower Beit Tensioner
D—Lower Tensioner Bracket
RG.AGI4710,226  —10-26JUL99-1/1
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Cooling System

REMOVE WATER PUMP

CAUTION: Explosive release of fluids from
pressurized cooling system can cause setlous
burns. Wait until engine is cool enough to
touch with bare hands before draining coolant.
Slowly loosen radiator cap to first stop to
relieve pressure.

1. Loosen radiator pressure cap and open coolant drain
valve (A) on oil cooter housing. Drain all coolant from

engine block. Coolant Drain Valve

A—Coolant Drain Valve
b

AG.RG34710,227 ~-19-30SEPG7-1/2

. On 6125ADW engines, remove primary fuel filter/wate
separator (A} and mounting bracket. ’

. On all engines, remove engine oil cooler and housing
assembly (B). (See REMOVE CLEAN AND INSPECT
ENGINE OIL COOLER, in Group 20.)

. Disconnect water pump-to-thermostat housing bypass
hose and remove from water pump tube fitting.

Remove three cap screws securing water

pump-to-front plate and remove water purmp (C). = Eoi ;
Removing Primary Fuel Filier

RG8825 -UN-26JUL99

. Remove and discard O-ring (D).

RG8261B —UN-DSDECS?

Removing Water Pump

A—Primary Fuel Filter/Water Separator
B—0il Cooler and Housing Assembly
C-~Water Pump

D—0-Ring

RG,RG34710,227 -18-305EP97—2/2
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Cooling System

DISASSEMBLE WATER PUMP

RGB466 —UN-10DECS?

Water Pump Exploded View

A—Water Pump Cover E—Seal |—Bearing M—Drive Gear
B—C-Ring Packing F—Water Pump Housing J—5haft

C—Band Clamp G—Weep Hole Filter K—Bearing

D—Impeller H—Grease Seal L—Snap Ring

1. Loosen nut and remove band clamp {C) securing 5. Drill around impeller ID (next to shaft) with a small
water pump cover (A) to housing (F). drill to ease removal of impeller.

. Remove cover from housing. Remove and discard . Support front face of housing and press shaft (J)
O-ring packing (B). with bearings (I, K} from impeller and housing.

. Remove water pump drive gear (M) by supporting . Remove both seals (E, H) from housing and
back side of gear with DO1217AA Bearing Puller discard.

and using DO1206AA Push Puller to pull gear off
shaft {J). . Remove weep hole filter (G) from housing.

. Remove snap ring (L}. Press shaft and bearings
(I, K} assembly out of gear end of housing. Discard
shaft and bearing assembly.

RG,AG34710,228 —19-305EPI7-1/1
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Cooling System

CLEAN AND INSPECT WATER PUMP PARTS

. Clean all usable parts with solvent and dry with
compressed air.

. Inspect water pump cover (A) and housing (C) for
cracks or damage.

. Measure gear (E) and housing. Compare
measurements with specifications below.

Water Pump Drive Gear—Specification

24,963—24 .97 mm
(0.9826—0.9834 in.)

RGB467 —~UN-10DECS?

Water Pump Housing Bearings—Specification Water Pump Part Inspection

15 (Small Bearning)................ccovvincsiccncnccnneeeene.. 47.000—47.026 mm A—Water Pump Cover
{1.8504—1.8514 in.} B—Band CIamp.

ID {Large Bearing}.........cccovvviiiiievccccmccccenseneee. 51.960—61.986 mm C—Pu.mp Housing
{2.4394—2.4404 in)) D—Drive Gear

4. Be sure the “weep hole” in housing is clear and foam
filter is removed while pump is disassembled.

RG,AG34710,280 —15-B0SEFS7-1/11
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Cooling Systern

2] ASSEMBLE WATER PUMP

16

AG3466 -~LUN-10DECS7

.y

—UN-13AUG99

RG8468

Water Pump Sectioned View

A—Waler Pump Cover E—Seal |—Bearing M—Drive Gear

B—0-Ring Packing * F—Water Pump Housing J—Shaft N—9.65 +0.13 mm (0.380
C—Band Clamp G—Weep Hole Fiiter K—Bearing 0.005 in.)

D—Impeflier H—Greasge Seal L—Snap Ring

1. Pack both bearings (1, K) with TY6333 or TY6347 3. Support end of shaft {(J) and install bearing against
High Temperature Grease. shoulder on each end of shaft. Use a press and
driver that locates on inner bearing race only.

. Apply clean engine oil to bearing IDs and shaft
ODs,

Continued on next page RG AG34710.230  -—19-13ALGOg-1/2
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Cooling System

. Support water pump housing (F) on a firm flat
surface with bearing bore facing up. Drive grease
seal (H) into housing (spring lips facing up) flush

to install new water pump seal. Seal installed height
(N) should be 9.65 +0.13 mm (0.380 +0.005 in.)
when properly installed with tool provided.

with shoulder.

. Suppert drive gear end of shaft and press new

. Press bearing and shaft assembly (I—K) into impelier on flush with small end of shatt.
housing using a driver that locates on inner and

outer race of larger bearing. Press assembly until

larger bearing bottoms in housing bore. Small end

of shaft should be 18,97 +0.05 mm (0.747 +0.002

in,) below cover mounting surface.

Water Pump Impeller—Specification

Installed Dimension Flush with end of shaft
10. Assemble pump cover {A) to housing assembly

. Instali @ new snap ring (L) with sharp edge facing using a new O-ring packing (B).

out. 11. Install band clamp {C) and tighten to

. Support small end of shaft and press drive gear (M) specifications.

on flush with Iarge end of shaft. Water Pump Housing-to-Cover Band Clamp—Specification

Water Pump Drive Gear—Specification 10 Nem (7.5 Ip-ft)

Installed DIMENSION _...o...oovvvcieeceeeeeeeeeeeee.. Flush with end of shaft

12. Instali a new weep hole filter (G) in housing weep

NOTE: Heat impelier (D) 66-93°C (150-200°F) prior to hole.

pressing onto shaft to eliminate metal transfer. 13. Fiotaté‘gear several revolutions by hand to check

8. Support drive gear end of shaft, use R134742 Seal for rubbing or obstruction.

Driver (supplied with repair kit) and JDG727 Driver

RG.AG34710,230 —19-13AUGE9-2/2
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Cooling System

INSTALL WATER PUMP

. Install a new O-ring (A) on water pump mounting
flange. Coat O-ring with clean engine oil.

. Position thermostat housing-to-water pump bypass
hose onto tube on water pump.

. Install water pump to front plate, be careful not to cut
or damage O-ring.

NOTE: Apply LOCTITE® 242 Thread Lock and Sealer
(TY9473) to waler pump cap screws before
instalfing. .

4, Install three water pump-to-front plate cap screws and
tighten to specifications.

Water Pump-to-Front Plate Cap Screws—Specification
50 Nem (37 Ib-ft)
5. On engines with removable water pump inlet elbow,

install elbow and tighten cap screws to following
specifications.

Water Pump inlet Elbow to Housing Cap Screws—Specification
TOTGUE vt sreeemeseseerane s smee s eneneeseeneneeeees. 4T NeM {30 [B-1}
6. Install ¢il cooler and housing assembly. (See INSTALL

OIL COOLER AND OIL FILTER/VALVE HOUSING
ASSEMBLY in Group 20.)

7. Install all hoses and tighten hose clamps securely.

Coolant Bypass Hose Clamp—Specification
6 Nem (4.5 Ib-ft)
Oil Cooler-to-Water Pump Hose Clamp—Specification

] (o TN =S OTSSPRREORIRR - I \ 13 1 I Al o 11

LOCTITE is a registered trademark of Loctite Corp.

A—Q-Ring

~UN-06DECS?

RG8251A

Installing Water Pump

AG.RG34710,231 —19-13AUGAS-1A1
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Cooling System

REMOVE THERMOSTATS

CAUTION: Explosive release of fluids from
pressurized cooling system can cause serious
burns. DO NOT drain coolant until it has cooled
below operating temperature. Always loosen
radiator pressure cap or drain valve slowly to
relieve pressure.

ZON-0SDEDST

. Visually ingpect area around thermostat housing for
leaks. Partially drain cooling system.

RG8239A

. Remove four cap screws securing thermostat cover (A)
to housing and remove cover.

. Remove gasket (B) and remove both thermostats.

. Test each thermostat for proper opening temperature.
{See TEST THERMOSTAT OPENING
TEMPERATURE later in this group.)

AGB242A —UN-DSDECST

Thermostat Cover Removed

A—Thermostat Cover
B—Gasket

RG,RG3I4710,232  —18-30SEPY7-1/1
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Cooling System

INSTALL THERMOSTATS

IMPORTANT: Top thermostat has a vent notch with
wiggle wire (A) for air bleeding. Bottom
thermostat has a blocking poppet that
apens passage to radiator when coolant
warms.

. Ctean alt gasket material from thermostat cover and
heousing mounting surfaces.

. Install smaller {non-biocking) thermostat in top position G A
with vent (wiggle wire) at 12 o’'clock position. Install Aemoving Thermostat Cover
larger blocking thermostat in bottom position.

. Install thermostat cover using a new gasket (B).

. Install M10x35 cap screw (C) securing thermostat
cover-to-housing and tighten to specifications.

Thermostat Cover-to-Housing M10x35 Cap Screw—Specification

35 Nem (26 1b-ft)

5. Install and tighten M10x120 and M10x170 cap screws

to specifications.
: Thermosfat Cover Installed
Thermostat Housing/Cover Assembly-to-Block M10x120 and

M10x170 Cap Screws—Specification A—Wiggle Wire
B—Gasket

50 Nem (37 Ib-ft) C—M10x35 Cap Screw

RG,RE34710,233 —18-13AUGES 141
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Cooling System

TEST THERMOSTAT OPENING
TEMPERATURE

1. Visually inspect thermostats for corrasion or damage.
Replace thermostals as a matched set as necessary.

CAUTION: DO NOT allow thermostat or
thermometer to rest against the side or bottom
of container when heating water. Either may
rupture if overheated.

2. Remove thermostats. (See REMOVE THERMOSTATS
earlier in this group.)

. Suspend thermostats and a thermomseter in a container
of water.

. Stir the water as it heats. Observe opening action of
thermostat and compare temperatures with
specification given in chart below.

AGE7T1 —UN-2INOVET

Testing Thermostats
Thermostat Test—Specification g

RaLING ..o s 820G (180°F)
Initial Opening (Range) ....c.ccceceevevev v, BO-84°C (175—182°F)
Temperature

Full Open (Nominal) Termperature ..o, 84°G (202°F)

NOTE: Due to varying tolerances of different supplies,
initial opening and full open temperatures may
vary slightly from specified temperatures.

5. Remove thermostat and observe its closing action as it
cools. In ambient air the thermostat should close
completely. Closing action should be smooth and slow.

6. If any one thermostat is defective, replace both
thermostats.

RG.,RG34710,234 —19-3DSEP97-1/1
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Cooling System

REMOVE AND INSTALL THERMOSTAT
HOUSING

REMOVE THERMOSTAT HOUSING

1. Disconnect top liner cooling return line (B) from
thermostat housing.

. Remove three cap screws {A) securing thermostat
housing to cylinder block.

. Pull thermostat housing straight out from engine to free

housing from top liner cooling outlet adapter (C). Themostat Housing Instalied

. Loosen hose clamp and remove hose from housing
nipple.

. Remove gasket and discard. Clean all gasket material
from mounting surfaces.

INSTALL THERMOSTAT HOUSING

1. Apply clean engine oil to top liner cooling outlet
adapter O-ring.

AG8241 -UN-QSDECYT

i

. Position thermostat hpusmg_on engine using a new 7 Themmostat Housing Removed
gasket. Be sure housing is firmly seated on top liner

cooling adapter O-ring. A—Cap Screws
B—Return Line

. Install mounting cap screws and tighten to C—Outlet Adapter

specifications.

Thermostat Housing/Cover Assembly-to-Block M10x120 and
M10x170 Cap Screws—Speclification

TOMQUE 1otcee e sasas b e e cessemseasrenerereneneees. 30 No1 (37 [b-f1)

4. Connect top liner cocling return line and tighten
securely,

5. If removed, apply LOCTITE® 592 Pipe Sealant with
TEFLON® {TY9480) to pipe plugs and temperature
sensor and tighten to the following specifications.

LOCTITE is a registered lrademark of Loctite Corp.
TEFLON is a registered trademark of Du Pont Co. Continuad on next page RG.RGMTI0ZAE —16-13AUGE9-1/2
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Cooling System

Coolant Temperature Sensor—Specification

Torque 10 Nem (7.5 Ib-ft)

Thermostat Housing Pipe Plugs—Specification

TOPAUE ... cmnrmsn et meenenen. 20 N#TT {15 1D-f1)

RG,AG34710,235 —19-13AUGHS—2/2
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Cooling System

REMOVE AND INSTALL COOLANT
HEATER—IF EQUIPPED

CAUTION: To avoid shock or hazardous
operation, always use a three-wire heavy duty
electrical cord. If a two-to-three contact adapter
is used at the wall receptacle, always connect
green wire to a good ground. Keep electrical
connectors clean to prevent arcing.

TS210 -UN-23AUGSER

Only plug coolant heater into electrical power if
heating element is Immersed in coolant.
Otherwise sheath could burst, causing personal

injury.
1. Unplug heater from electrical power source.
2. Partially drain cooling system.

3. Remove electrical cord (A), loosen nut, and pull heater
element (B) out of oil cooler housing.

NQOTE: The heater element cannot be repaired. ff
defactive, replace it.

. Apply LOCTITE® 592 Pipe Sealant with TEFLON®
(TY8480) to coolant heater threads.

. Install heater slement in oil cooler housing and tighten
hex nut securely. .

. Install cord.

Mot

SO

RG8472  -UN-11AUGS9

Engine Coolant Heater

A—Electrical Cord
B—Heater Element

LOCTITE is a registered trademark of Loctite Corp.
TEFLON is a registered trademark of Du FPont Co. RG.AG34710.236 —19-30SEP97-111
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Group 30
Air Intake and Exhaust System

OTHER MATERIAL

Number Name Use

PT563 (U.S)) NEVER-SEEZ® Compound Apply to turbocharger cap screws,
intake manifold-to-cylinder head cap
screws, exhaust manifold-to-cylinder
head cap screws,
aftercooler-to-cylinder head cap
screws and turbocharger oil return
line cap screws.

T43512 (US) Thread Lock and Sealer (Medium Apply to turbocharger oil inlet fitting.
TY9473 (Canadian) Strength)
242 (LOCTITE®)

NEVER-SEEZ is a ragistered trademark of the Emhart Chernical Group.
LOCTITE is a registered trademark of Loctite Corp. DPSG.OUCI004.954 —19-29JULOS—1/1
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Air Intake and Exhaust System

AIR INTAKE AND EXHAUST SYSTEM

SPECIFICATIONS

ltemn

Turbocharger Shaft

Turbecharger Axial Bearing

Turbocharger-to-Exhaust Manifold
Cap Screws

Turbocharger Qil Inlet Fitting

Turbocharger Qil Return
Pipe-to-Turbocharger

Turbocharger Oil Inlet Line (Both
Ends)

Exhaust Manifold-to-Cylinder Head
Cap Screws

intake Manifold-to-Cylinder Head
Cap Screws

Aftercooter-to-Cylinder Head Cap
Screws

Aftercooler Tube Clamp Cap Screw
(or Cap Screw with Nut)

Aftercooler

Measurement

Radial Bearing Clearance (Allowable
Movement)

End Play

Torque

Torgue

Torque
Torque
Torque
Torque
Torque
Torque

Test Pressure

Specification

0.076—0.1685 mm (0.003—0.0065
in.)

0.025—0.114 mm (0.0010—0.0045
in.)

50 Nem (37 Ib-ft)

50 Nemn (37 Ib-ft)

50 Nem (37 Ib-f)

35 Nem (26 |b-ft)

70 Nem (52 Ib-ft)

35 Nem (26 Ib-fi)

35 Nem (26 Ib-ft)

50 Nem (37 Ib-ft)

140-170 kPa (1.4-1.7 bar) (20-25 psi)

DPSG,0UC1004,955 —19-29JUL99-1/1
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Air Intake and Exhaust System

EXTENDING TURBOCHARGER LIFE

Turbochargers are designed to last the life of the
engine, but, because they operate at such high speeds
{100,000 pm or more); @ moment's carelessness can
cause them to fail in seconds.

The major causes of turbocharger failures are:

» Lack of Lube Oil (Quick Starts and Hot
Shutdowns)
Oil Contamination
Ingestion of Foreign Objects
Restricted Qil Drainage
Low Qil Level
Operation on Excessive Side Slopes
Abnormally High Exhaust Temperatures

LACK OF LUBE OIL

Qil not only lubricates the turbocharger’s spinning shaft
and bearings, it also carries away heat. When oil flow
stops or is reduced, heat is immediately transferred
from the hot turbine wheel to the bearings, which are
also heating up because of the increased friction due
to the lack of cil. This combination causes the
turbocharger shaft temperature to increase rapidly,

If oil flow does not increase and the process continues,
bearings will fail. Once the bearings fail (which can
happen in just seconds) seals, shaft, turbine and
compressor wheeis can also be damaged.

The principle causes of turbocharger bearing
ubrication problems are low oil pressure, a bent,
plugged or undersized ail lube supply line, plugged or
restricted oil galleries in the turbocharger, or improper
machine start-up and shutdown procedure.

Qil levels and pressure should always be closely
monitored and all worn hoses and lines should be
replaced. The turbocharger ol supply line should be
checked frequently to make sure it is not kinked or
bent and it should always be replaced with a line of
equal size, length and strength.

The easiest way to damage a turbocharger is through
improper start-up and shutdown procedures. Always
idle the engine for at least 30 seconds (no load) after
start-up and before shutdown. Warming the engine up
before applying a load allows oil pressure to build up
and lines to fill with oil.

Idling the engine before shutdown allows the engine
and turbocharger to cool. "Hot” shutdowns can cause
the turbocharger to fail because after high-speed
operatign the turbocharger will continue to rotate long
after the enging has been shut ofi and oil pressure has
dropped to zero. This will cause heat to build up and
possibly damage beatring. 't can also cause catbon
and varnish deposits to form.

OiL CONTAMINATION

A second cause of turbocharger failures is
contaminated oil. It can be caused by a worn or
damaged oil filter or not changing the lube oil at
recommended intervals. Expecting the oil filter to
remove dirt, sand, metal chips, etc. from the oil betore
they reach the engine or turbocharger can be a costly
mistake because contaminated ol may completely

bypass the engine oil filter if the cil filter or ofl cooler is
clogged, if the filter element is improperly installed, or
if the oil is thick during cold weather.

Four good ways of avoiding oil contamination are:

« Always inspect the engine thoroughly during major
overhaul. Look especially for any sludge or debris
left in lube oil galleries.

Change lube oil at recommended intervals. Analysis
of oil samples at filter change periods can help
identify potentially harmful contaminants in the oil.
Clean the area around the oil fill cap belore adding
oil.

lIse a clean container when adding oil.

Continued on next page RG,AG34710,1256 -19-2BAPR99-1/2
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Air Intake and Exhaust System

INGESTION OF FOREIGN OBJECTS

The third cause of turbocharger damage is the
ingestion of foreign objects. These particles can be
ingested and cause damage to the turbocharger on
both compressor and turbine sides. This is easy to
avoid. '

On the compressor side, foreign objects usually take
the form of dust, sand, or shreds of air cleaner
element that enter through improperly installed air
cleaner elements. Leaky air inlet piping {lcose clamps
or torn rubber joints) or torn pleats in dry-type air
cleaner elements also create problems.

The result is erosion of compressor blades that can
cause the delicately balanced wheel to wobble,

IMPORTANT: Whenever an internal engine fallure
(valve, valve seat, piston) accurs, a
thorough inspection of the
turbocharger MUST BE performed
before returning engine to service.

RESTRICTED OIL DRAINAGE

A fourth cause of turbocharger damage is restricted

lube oil drainage. The lubricating oil carries away heat
generated by friction of the bearings and from the hot
exhaust gases. If drainage back to the sump is
impeded, the bearings will overheat with damage that
will ultimately lead to failure.

There are two primary reasons for restricted drainage.
A blocked drain tube, due to either damage or a

buildup of sludged oil, or high crankcase pressure,
which can be due to restricted crankcase breather or
excessive engine blowby.

Periodically check both the turbocharger oil drain tube
and engine breather tube for damage or restriction.
Correction of these conditions leads to longer
turbocharger life.

ABNORMALLY HIGH EXHAUST TEMPERATURES

A fifth cause of turbocharger damage is abnormally
high exhaust temperatures. Elevated exhaust
temperatures cause coking of oil which can lead to
bearing failure. Extreme over-temperatura operation
can cause wheel burst.

There are two basic causes of over-temperature. The
first is restricted air flow and the second is -
overpowering the engine. In either case the engine has
miore fuel than available air for proper combustion; this
overfueled condition leads to elevated exhaust
temperatures,

Causes of restricted air flow can include damaged inlet
piping, clogged air filters, excessive exhaust restriction,
or operation at extreme altitudes. Qverpowering
generally is due to improper fuel delivery or injection
timing. If overtemperature operation has been
identified, an inspection of the air inlet and exhaust
systems should be performed. Alsg, check the fuel
delivery and timing.

RG,AG34710,1266 —19-28APR99-2/2
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Air Intake and Exhaust System

REMOVE TURBOCHARGER

CAUTION: After operating engine, allow exhaust
system to coal before removing turbocharger.

Thoroughly clean exterior of turbocharger and surrounding
area to prevent entry of dirt into the air intake system
during removal.

IMPORTANT: When cleaning turbocharger, do not
spray directly into compressar cover or
turbine housing. If turbocharger
inspection is required, do not clean

exterior prior to removal. Doing so may A—0il Inlet Line
wash away evidence of a potential B—Oi! Return Pipe

failure mode. See TURBOCHARGER
SEVEN-STEP INSPECTION later in this

group.)

. Refer to your machine technical manual to disconnect
air inlet and exhaust piping.

. Remove turbocharger air intake hose and exhaust
elbow. Remove turbocharger air outlet piping (shown
removed).

. Disconnect oil inlet line {A) and oil return pipe (B) from
turbocharger.

. Remove four mounting cap screws and lift
tfurbocharger from exhaust manifold. Remove stainless
steel gasket.

. Place turbocharger on a clean flat surface. Cap or plug
all air intake and exhaust openings.

. Perform turbocharger seven-step inspection as
described later, if failure mode has not yet been
determined. See TURBOCHARGER SEVEN-STEP
INSPECTION later in this group.

RGE1878  -LUN-05DECIT
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Air Intake and Exhaust System

] TURBOCHARGER FAILURE ANALYSIS

The following is a guide for diagnosing the cause of
turbocharger failures after removal from the engine.

Continued on next pags RAG,RG34710, 1258 —19-2300T87-1/3 |
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Air Intake and Exhaust System

Problem ‘ Possible Cause Suggested Remedy
COMPRESSOR HOUSING INLET DEFECTS

Foreign Object Damage Objects lefi in intake system. Disassemble and inspect intake system for foreign
- objects (this group).
inspect engine for intemal damage.
Leaking and/or defective intake system.  Inspect air intake system connections including air
: filter; repair as required (this group).
Inspect air intake related engine components.

Compresser Wheel Rub Bearing failure. Determine if angine andf/or operator contributed to lack
of lubrication, contaminated lubrication, excessive
‘termperature, or debris generating engine failure in
progress. Correct as required.
Manufacturing defects. Correct as required.

COMPRESSOR HOUSING OUTLET DEFECTS

Qil and/er Dirt in Housing » Restricted air intake system. Inspect and clean air cleaner.
Prolonged periods of low rpm engine Check with operator to confirm conditions. (See
idling. Operator's Manual,}
Defactive ¢il seal ring. Repair as required (this group).
Restricted ofl drain line. Inspect and clear oll drain line as required.

TURBINE HOUSING INLET DEFECTS

Qil in Housing Internal sngine failure. Inspect and repair angine as required.
Qil leaking from comprassor housing Verify that oil is in compressor housing and refer to
seal. “Compressor Housing Outlet Defects™ as listed earlier
in this chart.

Center Wall Deteriorated Excessive operating temperature, Check for restricted air intake,
Check engine for overfueling.
Check injection pump timing.

d on next page RG,RG34710,1258 -19-230C7T97-2/3
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Air Intake and Exhaust System

TURBINE HOUSING OUTLET DEFECTS

Turbine Wheel Rub

Foreign Object Damage

Ol and/or Excessive Carbon

Bearing failuse.

Manufacturing defect.

internal engine failure.
Objects left in intake system.

Leaking air intake system.

Internal engine failure,
Turbine seal faflure.

Prolonged periods of low rpm engine
idling.
Restricted oil drain line.

EXTERNAL CENTER HOUSING AND JOINT DEFECTS

Leaks from Casling

Leaks from Joints

Defaclive casting.
Defective gasket.

Loose attaching screws.
Defective gaske!.

INTERNAL CENTER HOUSING DEFECTS

Excessive Carbon Build-Up in Housing
or on Shaft

Hot engine shutdown,

Excessive operating temperature.
Restricted oil drain ling.~.

Operating engine ai high speeds and
loads immediately after start-up.

Determine if engine and/or operator contributed to lack
of lubrication, contaminated lubrication, excessive
temperature, or debris generating engine failure in
progress. Corract as required.

Carrect as required (this group).

Inspect and repair engine as required.
Disassemble and inspect air intake system {this

group).
Correct as required (this group).

Verified by oil in turbine housing. Correct as required.
Inspect for excessive heat from overfueling and/or
restricted air intake.

Ask operator to run engine under load or at a higher
pm (See Operator's Manual).

Inspect and clear oil drain line as required.

Replace turbocharger {this group).
Verify if leaks are occurring at gasket joints.

Tighten to specifications in CTM (this group).
Inspect and repair as required.

Reaview proper operation with operator as shown in
operators manual.

Rastricted air intake; overfyeling or mistimed engine.
Inspect and clean il drain lines as required.

Idle engine for a few minutes to allow oil to reach
bearings before applying heavy loads.

RG,RG34714,1258  —19-2300T47-3/3
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Air Intake and Exhaust System

TURBOCHARGER SEVEN-STEP INSPECTION

The following inspection procedure is recommended « Compressor Housing Outlet.
for systematic failure analysis of a suspected failed Turbine Housing Iniet.
turbocharger. This procedure will help to identify when » Turbine Housing Outlet and Turbine Wheal.
a turbocharger has failed, and why it has failed so the External Center Housing and Joints.
primary cause of the failure can be corrected. internal Center Housing.
* Turbocharger Bench Test,
Proper diagnosis of a non-failed turbocharger is
important for two reasons. First, identification of a NOTE: To enhance the turbocharger inspection, an
non-failed turbocharger will lead to further investigation inspection sheet (Form No. DF-2280 available
and repair of the cause of a performance complaint, frorm Distribution Service Center—English only)
can be used that lists the inspection steps in
Second, proper diagnosis eliminates the unnecessary the proper order and shows potential failure
expense incurred when a non-failed turbocharger is modes for each step. Check off each step as
replaced. you complete the inspection and record any
details or problems oblained during inspeclion.
The seven recommended inspection steps, which arg Retain this with the work order for future
explained in detail on following pages, are; reference.

» Compressor Housing Inlet and Compressor Wheel.

DPSG,0UC1004.945 —18-28JULGY~-1/13

COMPRESSOR HOUSING INLET AND COMPRESSOR
WHEEL

1. Check compressor inlet and compressor wheel (A) for.
foreign object damage.

NOTE: Foreign object darmage may be exiensive or
minor. In either case, the source of the foreign
object must be found and corrected to efiminate
further darmage.

RG4523 ~UN-03NOVET

2. Mark findings on your checklist and continue the
inspection.

Checking Inlet and Compressor Wheel

A—Compressor Wheei

Continued on next page DPSG,0U01004 946 -16-28JUL99-2/13
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Air Intake and Exhaust System

NOTE: You will need a good light source for this check.
3. Check compressor inlet for wheel rub on the housing
(arrow}. Look very closely for any score marks on the

housing itself and check the tips of the compressor
whee! blades for damage.

Chscking Compressor infet

DPSG.0UO1004.845 —18-28JULSD-3/13

COMPRESSOR HOUSING OUTLET

. Check compressor housing outlet (A). The outlet
should be clean and free of dirt or oil.

. Mark it on your checklist if dirt or il is found and
continue the inspection.

RGB532 -{UN-10DECS?

Checking Compressor Outlet

A—Compressor Housing Qutlet

Continust on next page DPSG,0U01004,945  —18-28JUL95—4/13
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Air Intake and Exhaust System

TURBINE HOUSING INLET

Check the turbine housing inlet ports {arrow) for oil in
housing, excessive carbon deposit or erosion of center
walls.

NOTE: If the inlet is wet with ofl, or has excessive carbon
deposits, an engine problem is likely. Center wall
erosion (cracking or missing pieces), indicate
excessive exhaust temperature.

Chacking Turbine Housing tlet Ports

DPSG.OUO1004,945 —19-2RJUL99-5/13

TURBINE HOUSING QUTLET AND TURBINE WHEEL

1. Use a flashlight to look up inside the turbine housing
outlet (A) and check blades (B) for foreign object
damage.

&
3
w
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&

Checking Turbine Wheel and Cutist

A—Turbine Housing Cutlet
B—Blades

Continused on next page DPSG,0U01004 845 —19-28JUL99-6/13
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Ajr Intake and Exhaust System

2. Inspect the wheel blades and housing for evidence of
wheel rub (arrow). Wheel rub can bend the tips of the
blades with the housing showing wear or damage.

—UN-0SDECA7

RG4528

Checking Turbine Whee! Blades

OPSG.OUO1004,945 1 9k2B..IUL99-7.'1ﬂ

EXTERNAL CENTER HOUSING AND JOINTS

Visually check the outside of the center housing, all
connections to the compressor, and turbine housing for
oil.

NOTE: If oil is present, make sure it is not coming from a
leak at the oil supply or relum line.

Checking Cenier Housing

Continued on next page DPSG .OUO1304,845 —10-28JUL99-B/13
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Air Infake and Exhaust System

-
INTERNAL CENTER HOUSING

1. Using a flashlight, ook through the oil return hole {A),
to check the condition of the shaift and/or bearings.
There should not be excess carbon deposits on the
shaft or in the housing.

—UMN-10DECE?

RGBRS41

Checking Shaft and Bearings

A—Oil Return Hole

DPSG,0UD1004,945 -18-28JULBS-9/13

2. Excessive "blueing” ot “coking” of il along the
complete length of the shaft indicates a possible lack
of lubrication caused by an engine failure, or improper
operation, such as hot shutdowns.

Checking for Oif "Coking” on Shaft

DPSG.CUO1004,945 —19-28.JUL 89-10/13
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Alr Intake and Exhaust System

51*2 TURBOCHARGER BENCH TEST
1. Mount the turbocharger in a vise.
2. Rotate the shaft, using both hands, to check rotation

and clearance. The shaft should turn freely, however,
there may be a slight amount of drag.

-UN-10DECST

<
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@

Checking Shaft Rotation and Clearance

DPSG,OU01004,545 —19-28JULBE-11/13

IMPORTANT: Use only moderate hand force
(3-4 pounds) on each end of shaft.

3. Next, pull up on the compressor end of the shaft and
press down on the turbine end while rotating shaft.
Neither the compressor wheel nor the turbine wheel
should contact the housing at any point.

NOTE: Thare will be some “play” because the bearings
inside the center housing are free floating.

RGB4%AE -UN-10DECS?

Checking for Contact of Compressor and Turbine Wheaels

Continyed on next page DPSG,OUC1004,945 —19-2BJULES-1213
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Air Intake and Exhaust System

4. Next, check shaft endplay by moving the shaft back
and forth while rotating. There will be some endplay
but not to the extent that the wheels contact the
housings.

NQOTE: These diagnostic procedures will alfow you to
delermine the condition of the turbocharger. If the
turbocharger has failed, anafysis of your
inspection notes should direct you fo the specific
areas of the engine to caorrect the problems
causing the turbocharger failure (See i
TURBOCHARGER FAILURE ANALYSIS, outlined e &
earlier in this group). It is not unusual to find that - Checking Shaft End Play
a turbocharger has not faited. If your turbocharger
passes all the inspections, the problem lies
somewhere olse.

RGgs42 —UN-10DECS7

IMPORTANT: Before you finaiize your conclusion that

the turbocharger has not failed, it is
- strongly recommended that the

following procedures of checking radial
bearing clearance and axial bearing
endplay with a dial indicator be
performed. These procedures are not
required if a failure mode has already
been identified.

DPSG.OU01004,045 —19-28JU1 991313

CTM100 (09NOVI9) PowERTeCH 10.5 L & 12.5 L Diesel Engines

110999
PN=377




Alr Intake and Exhaust System

PERFORM RADIAL BEARING CLEARANCE
TEST

This test will give an indication of the condition of the
radial bearings within the center housing and rotating
assembly.

1. Fasten a magnetic base (plunger-type} dial indicator to
the turbocharger mounting base. Assemble an
extension adapter and indicator extension rod onto dial
indicator.

2. Position indicator tip (through center housing oil return)
on center of shaft. Preload indicator tip and zero dial

on indicator. Checking Radial Bearing Clearance

RG10284 -UN-20AUGI9

IMPORTANT: Use only moderate hand force (3-4
pounds) on each end of shaft when
checking clearance.

3. Grasp rotating shaft at both ends and move the shaft
toward the indicator, then away from the indicator
(arrows). Use care to move the shaft in the same
direction as the dial indicator tip travels and apply
equal pressure at both ends of the shaft.

4. QObserve and record total indicator movement.
Turbocharger Shafi—Specification

Radial Bearing Clearance ................... 0.076—0.165 mm (0.003—0.0065
{Allowable Movement) in.}

If total indicator reading is not within specification, install a
replacemnent turbocharger.

DPSG OU01004, 946  —19-2AJU185-1/1

CTM100 (09NOVY) ‘ 30-16 PowerTecH 10.5 L & 12.5 L Diesel Engines

110899

PN=378




Air Intake and Exhaust System

PERFORM AXIAL BEARING END PLAY TEST

This test will give an indication of the condition of the axial
bearing within the center housing and rotating assembly.

1. Mount magnetic base dial indicator so that indicator tip
rests on end of shaft. Preload indicator tip and zero
dial on indicator.

. Move shaft axially back and forth by hand.

. Obsearve and record total dial indicator movement and

compare to following specification. Measuring Axial End FPlay

Turbocharger Axial Bearing—Specification

BN PIAY ceoooevvvceoreereeeeeereeeeeneesseeerenesvevessesssseenseeeener. 0.025—0.114 mm
{0.0010—0.0045 in.)

If bearing end play is not within specification, repltace
turbocharger.

AGRGH710,244 —19-305EPS7-11

REPAIR TURBOCHARGER

Turbochargers used on the engines covered in this
manual are available through service parts as a complete
remanufactured assembly only. Individual components for
repair are not available. '

RG.RG34710,245 —19-30SEP97—1/1
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Air Intake and Exhaust System

<] PRELUBE TURBOCHARGER

18

IMPORTANT: DO NOT spin the rotor assembly with
compressed air. Damage to bearings
can occur, when using compressed air.

Fill oil inlet or drain pert with clean engine oil and spin g
rotating assembly (by hand) to properly lubricate bearings. z
z
If turbocharger is to be stored for an extended period of z
time, lubricate internally and install protective cavers on all 3
openings. 2
Prelubing Turbocharger Bearings
ERG4HGS4710.246 —18-305EP97-1/11
CTM100 (09NOV99) 30-18 " PoweRTecH 10.5 L & 12.5 L Diesel Engines
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Air Infake and Exhaust System

INSTALL TURBOCHARGER

IMPORTANT: If turbocharger failed because of foreign
material entering the air intake system,
be sure to examine the system and
clean as required to prevent a repeat
failure.

If not done previously, prime (prelube) the turbocharger
rotating assembly prior to mounting turbocharger on
engine. Prelube center housing with clean engine oil
through the oil drain hole. Turn rotating assembly by hand
to lubricate bearings. (See PRELUBE TURBOCHARGER
earlier in this group.)

. Install two guide pins (A} in front turbocharger
mounting holes as shown. Install stainless steel gasket
(B) over guide pins.

. Position turbocharger on stainless steel gasket and
exhaust manifold.

. Apply PT563 NEVER-SEEZ® Compound to
turbocharger cap screws and tighten to specifications.

Turbocharger-to-Exhaust Manifold—Specification

4. If removed, apply LOCTITE® 242 Thread Lock and
Sealant to turbocharger oil inlet fitting and install and
tighten io specifications.

Turbocharger Qil Inlet Fitting—Specification

50 Nem (37 Ib-ft)

5. Apply PT569 NEVER-SEEZ® Compound to oil return
pipe cap screws. Install qil return pipe (C) to
turbocharger using a new gasket. Tighten oil return
pipe cap screws to specifications.

NEVER-SEEZ is a registered trademark of the Emhart Chemical Group.
LOCTITE js a registered trademark of Loctite Corp.

TOMGUE oo e e O PO (37 1D-R)

Guide Fins as Assembly Aid

installed Turbocharger

A—Guide Pins
B—Gasket

C—0il Return Pipe
D—0Qil Inlet Line

Continued on next page RG,RG34714.247 —18-13AUGIS-1/2
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Air Intake and Exhaust System

Turbocharger Oll Return Pipe-to-Turbocharger—Specification

TOrQUE ... 50 Nem (37 |b-fi)

Connect turbocharger oil inlet line (D) and tighten both
ends to specifications.

Turbocharger Oil Inlet Line {Both Ends)—Specification

TOTQUE .o seeemes cian e eneeeeees 35 N {26 |D-FE)

IMPORTANT: Since the greatest suction force occurs
between air cleaner and turbocharger,
ensure that hose connections are tight
to prevent entry of dirt into system.

8. Connect air inlet hose-to-turbocharger cormpressor
housing.

7. Install air intake and exhaust piping onto turbocharger
compressor and turbine ends as detailed in machine
technical manual.

RG,AG34710.247 —19-13AUGH9-2/2

TURBOCHARGER BREAK-IN

IMPORTANT: A new or repaired turbocharger DOES
NOT have an adequate oil supply for
immediate start-up of engine. Perform
the steps below to prevent damage to
turbocharger bearings.

1. Remove ECU power fuse so engine does not start.

IMPORTANT: DO NQOT crank engine longer than 30
seconds at a time to avoid damage to
starting motor.

2. Crank engine over with starting motor until oil pressure
gauge needle registers within the "GREEN" zone of
pressure gauge.

3. Install ECU power fuse, start and run engine at low idle
while checking oil inlet and all piping connections for
leaks.

RG.RG34710,248B  —18-30SEPS7-1A1
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Air Intake and Exhaust System

REMOVE, INSPECT, AND INSTALL EXHAUST
MANIFOLD

REMOCVE EXHAUST MANIFOLD

. Remove turbocharger (shown removed). (See
REMOVE TURBOCHARGER earlier in this group.)

. Remove upper cap screws (A) from front and rear
exhaust manifold sections and install guide pins.

. Remove remaining exhaust manifold-to-cylinder head
cap screws and remove exhaust manifold as an

assembly. A—Upper Cap Screws

. Separate three exhaust manifold sections. Remove
exhaust manifold-to-cylinder head gaskets and discard.

d on next page RG,RG34710,249 —18-13AUGS2-1/3
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Air Intake and Exhaust System

RGB131 -UN-GSDECST

Exhaust Manifold Exploded View

A—S5ealing Rings (4 used) C—Center Manlfold D—End Manifold Sections
B—=Sealing Ring Grooves Section {2 used}

INSPECT EXHAUST MANIFOLD 1. Inspect machined mating surfaces (ID and OD) for
burrs, cracks or other imperfections which may
IMPORTANT: Some early production exhaust prevent sealing rings (A) from sealing properly.
manifold end sections (D) may have
three sealing ring grooves (B) and . Inspect area past sealing rings location for evidence
may have been assembled with only of exhaust leakage. Inspect all sections for cracks.
one sealing ring. ALWAYS use two
sealing rings during engine . Inspect and clean cylinder head and exhaust
reassembly and use outer grooves manifold machined mounting surfaces.
on manifold sections with three
grooves.

Continued on next page RAG.RG34710,249 —19-13AUG99-2/3
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Air Intake and Exhaust System

INSTALL EXHAUST MANIFOLD

. Install guide pins (A) at upper threaded hole of each
exhaust port as shown.

. Install gaskets (B) on each guide pin as shown.

. Install two sealing rings on both end exhaust manifold
sections and assemble with center section.

. Install manifold assembly (C) onto guide pins.

. Apply PT568 NEVER-SEEZ® Compound to exhaust Exhaust Manifold Gaskets
manifold cap screws and tighten bottom row of cap :
screws finger tight. Be sure gaskets are properly
positioned before installing cap screws.

. Remove guide pins from top row, install cap screws
finger tight.

. Tighten all cap screws to specifications.

Exhaust Manifold-to-Head Cap Screws—Specification

8133 -UN-O5DECS

70 Nem (52 1b-t)

8. Install turbocharger. (See INSTALL TURBOCHARGER
earlier in this group.)
A—(Guide Pins
B—Gasket
C—Manifold Assembly

NEVER-SEEZ is a registered trademark of the Emhart Chemical Group. RG.RGIM710249 -19-13AUGAS-/3
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Air Intake and Exhaust System

REMOVE, INSPECT, AND INSTALL INTAKE
MANIFOLD (6105SHRW AND 6125HRW
ENGINES WITH DUAL RAIL FUEL SYSTEMS)

REMOVE INTAKE MANIFOLD

1. Remove final fue! filter {A). Disconnect fuel lines (B)
from filter mounting base.

2. Refer to your machine technic¢al manual to disconnect
intake piping, sensors, and starting aid that is
connected to intake manifold.

NOTE: Note location of primary fuel filter/water separator

bracket (C) for assembly in same location as
removed.

3. Remove top cap screw on each end of intake manifold
and install guide pins.

4. Remove remaining cap screws and remove intake
manifold with gasket. Discard gasket.

INSPECT INTAKE MANIFOLD
1. Check intake manifold for damage or cracks.

2. Thoroughly inspect interior of manifold for dust or
debris.

3. Clean all gasket material from intake manifold and
cylinder head mounting surfaces.

INSTALL INTAKE MANIFOLD

1. Install guide pins at each end of top intake manifold
cap screw locations as shown.

2. Install a new gasket onto guide pins.

3. Install intake manifold onto guide pins. nstall primary

fuel filter/water separator in same location as removed.

Intake Manifold Assembly (6105HRBW and 6125HRW Engines with
Dual Rail Fuel Systerns Only)

A—Fuel Filter
B—Fuel Lines
C-——Primary Fuel Filter/Water Separator Bracket

Continued on next page RG,AG34710.250 —15-28JUL99-1/2
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Air Intake and Exhaust System

4. Apply PT569 NEVER-SEEZ® Compound to intake
manifold cap screws. Starting at center cap screws,
alternating top to bottom and front to rear, tighten
intake manifold-to-cylinder head cap screws to
specifications.

Intake Manifoid-to-Cylinder Head Cap Screws—Specification

TOMQUE ceveeesr ittt e mmenrsr e 00 NOM (26 [D-ft)

5. Connect fuel lines to final fuel filter mounting base.
Install final fuel filter.

6. Reconnect intake piping, sensors, and starting aid
detailed in machine technical manual.

NEVER-SEEZ is a rogistered trademark of Emhart Chemical Group

RG,AG34716.260  15-28JUL.99-2/2
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Air Intake and Exhaust System

REMOVE AND INSTALL AFTERCOOLER
ASSEMBLY (6105A AND 6125A ENGINES)

REMOVE AFTERCOOLER ASSEMBLY

CAUTION: Explosive release of fluids from
pressutized cooling system can cause serious
burns. Wait until engine coolant is below
aperating temperature before draining. Slowly
loosen radiator filler cap to first stop to relieve
pressure.

1. Drain engine coolant.

2. Clean area surrounding aftercooler intake piping o
prevent debris from entering intake system as parts are
remaved.

3. Remove coolant inlet hose (A} and outlet (B) from
aftercocler end connections.

4. Remove air inlet adapter (C) from aftercooler inlet.

5. Refer to machine technical manual to disconnect all
sensors and starting aid.

AG8441 -UN-0IDECOT

Removing Aftercooler

6. Remove aftercooler assembly (D) with gasket using
. . h . A—Coolant Intet
two quide pins at upper outside cap screw locations. B—Coolant Qutlet

Discard gasket. C—Air Inlet Adapter
D—Aftercooler Assembly

INSTALL AFTERCOOLER ASSEMBLY

1. Install aftercooler assembly using a new gasket and
two guide pins at upper outside cap screw locations.

2. Apply PT569 NEVER-SEEZ® Compound to
aftercooler-to-cylinder head cap screws. Install cap
screws and tighten to specifications.

Aftercooler-to-Cylinder Head Cap Screws—Specification

TOIGUE i e 35 Nem (26 Ib-ft)

3. Install coolant inlet and outlet hoses and tighten
clamps securely.

NEVER-SEEZ is a registered trademark of Emhart Chemical Group Continued on next page RG.RGA710.251 -19-19AUGSY-1/2
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Air Intake and Exhaust System

4. If removed, install inlet and outlet tube clamps and
tighten cap screw (or cap screw with nut) o
specifications.

Aftercocler Tube Clamp Cap Screw {or Cap Screw with Nut)—
Specification

50 Nem (37 Ib-ft)

. Install air inlet adapter onto aftercooler inlet and tighten
securely.

. Fifl cooling system with proper coolant solution.

. Refer to machine technical manual to connect sensors
and starting aid.

RG.RG34716,251 —18-13AUGEG-2/2
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"Air Intake and Exhaust System

INSPECT AND REPAIR AFTERCOOLER
(6105A AND 6125A ENGINES)

1. Inspect aftercooler for overall condition. The fins should
be reasonably straight, and cross straps should be free
of cracks. .

. Ingpect aftercooler inlet and outlet hoses. Replace
either hose if cracked or damaged.

. Test the aftercooler for leaks by plugging outlet tube

(B).

. Apply compressed air to the inlet tube (A} while unit is
submerged under water. Use specified air pressure for
testing.

Aftercooler—Specification

Test Prassure 140-170 kPa (1.4-1.7 bar) (20-25
psi)

A minor leak that is accessible may be repaired.

However, if the condition of the core is guestionable,
replace aftercooler.

IMPORTANT: Coolant leakage from the aftercooler
may cause severe engine damage.

5. Inspect air intake cover for cracks or damage. Replace
as necessary.

RAGA4456 -UN-09DECY97 |

Aftercaoler Assembly

A—inlet Tube
B—OQutlet Tube

RG.RG34710,252 —1B-13AUGH9-11
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Group 35
Dual Rail Fuel System (Earlier Engines)

ESSENTIAL TOOLS

NQOTE: QOrder toofs according to information given in the
U.S. SERVICEGARD™ (Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a tradernark of Deere & Company

DPSG,0U01004,977 —19-D4ALGS9-1/4

Fuel System Cap Plug Kit JDG938

Use to protect the fuet system from dirt and debiis when
disconnecting fuel system components during routine
maintenance and service.

Sleg
SBag
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RGB518 -UN-20MAYS8

JDG998

DPSG.OUO1(04,977 —19-(4AUGS9-2/4

Flywheel Turning Tool JDG820

Use to rotate engine flywhee! to find cylinder No. 1 and
No. 6 “Top Dead Center” when adjusting electronic unit
injector (EUI} preload. Use with JDG971 Timing Pins.

Continuad on next page

G7056 -UN-0SDECS?
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Dual Rail Fuel System (Earlier Engines)

Cam/Crankshaft Timing Lock Pins JDGATM

Set of 2. Use to fock camshaft and crankshaft at “Top
Dead Center’ during timing gear backlash adjustment.
Use on crankshaft only for valve clearance and EUI
preload adjustments.

JOGE7T

AGA519  —UN-20MAYA8

DPSG,0UQ1004,977  —19-04AUGH4/4

SERVICE EQUIPMENT AND TOOLS

NOTE: Order tools according to information given in the
U.S. SERVICEGARD™ Gatalog or fram the
European Microfiche Tool Catalog (MTC). Some
tools may be available from a local suppilier.

SERVICEGARD is a trademark of Deere & Company

-

DPSG.OUD1004,1025 -19-0BSEP29-1/2

JT03513 Fuel Supply System Test Kit

tJse to flush fuel rail.

DPSG,0UC1004, 1085 —19--03SEP9—22

OTHER MATERIAL

Number Name

T43512 (U.S) Thread Lock and Sealer (Medium
TYQ9473 (Canadian) Strength)
242 (LOCTITE®)

AR54749 (U.8) Soap Lubricant

TY24311 (U.S) Thread Lock and Sealer {Low
CXTY24311 (Canadian) Strength)
222 (LOCTITE®)

LOCTITE is a registered trademark of Loctite Corp.

Use

Apply to fuel filter check valve elbow
and/or check valve (filter header end)
and EUl hold-down clamp cap

SCrews,

Apply to fuel supply pump mounting
bracket O-ring.

Electronic Unit Injector wiring
connector stud nuts.

DPSG,OUC1004,879 —19-DAALGH9-1/1

CTM100 (09NOVO9)

PowerTecH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fuet System (Earlier Engines)

DUAL RAIL FUEL SYSTEM SPECIFICATIONS

Item Measurement Specification

Fue! Filter Bracket-to-Head Torgue 35 Nem {26 b-t)
Fuel Filter Bracket-to-Bliock Torque 65 Nem (48 Ib-ft)
Fuel Filtar-to-Air Intake Terque 25 Nemn (18 ib-ft)
Primary Fuel Filter-to-Bracket Torque 50 Nem (37 Ib-ft}
Primary Fuel Filter Header Plugs Torque 47 Nem (35 Ih-ft)

Air Purge Valve Diagnostic Port Torque 24 Nem (18 lb-ft)
Fitting

Fuel Filter Check Valve to Fuel Filter Torque 46 N+*m (34 |b-it)
Header or Eibow on Header

Elbow, Fuel Filter Check Torque 46 Nem (34 [b-it)
Valve-to-Filter Header

Fuel Supply Pump and Camshaft Torgque 4 Nem (3 Ib-ft)
Drive Coupler Set Screws

Fuel Supply Mounting Bracket Cap  Torque 50 Nem (37 Ib-ft)
Screws

Fuel Supply Pump-to-Bracket Torque 25 Nem (18 Ib-fi)
Fuel Line ORFS Fittings Torque 24 Nem (18 Ib-ft)
Dual Rail Fuel Manifold-to-Head Torgue 35 Nem (26 Ib-ft)

Fuel Return Check Valve (On Torgue 33 Nem (24 Ib-fi)
Manifold)

EUI Hold-Down Clamp Cap Screws  Initial Torque 20 Nem (15 Ib-ft)

EUl Hold-Down Clamp Cap Screws  Final TORQUE-TURN 90—100°

EUI Wiring Harness Connector Nuts ~ Torque 2 Nem {1.75 |b-ft}
Fuel Line Clamps Torque 5 Nem {4 -1t

EUl Hamess-to-Shaft Clamps Torque 35 Nem (26 Ib-it)

Continuad on next page DPSG,0UC1004 881 —18-D4AUGES-1/2

CTM100 (09NOVI9) 35-3 PowerTecH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fuel System (Earlier Engines) N

ltem Measurement Specification

EUI Wiring Connector Torque 25 N=m (18 Ib-t)
Bracket-to-Head

EUI Adjusting Screw Lock Nut Torgue 65 Nem (48 ib-ft)
Timing Pin Plug in Cylinder Block Torqus _ 33 Nem (24 |b-ft)

DPSG,0U01004,981  -18-D4AUGIS-2/2

CTM100 (09NOV9S) 35-4 PowenrTecH 10.5 L & 12.5 L Diesel Engines

110989
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L Dual Raif Fuel System (Earfier Engines)

DUAL RAIL FUEL SYSTEM COMPONENTS (EARLIER ENGINES)

RG10359 —UN-D40CTD9

Fuel 3ystem Components (Dual Rail}

A—~—Electronic Unit Injector D—Primary Fuel G—Air Purge Valve’
[{EUI) & used] Filter/Water H—Final Fuel Filter

B—Cylinder Head Separator/Primer Pump I—Fuel Supply Rails

C—ECU {Engine Control E—Check Valve J-—Fuel Manifold
Unit} F—Diagnostic Fitting K—Fuel Supply Pump

Earlier engines have the dual rail fuel system shown IMPORTANT: During engine repair, cleanliness of

above. Later engines have a single rail fuel system the fuel supply rails (I} in cylinder

and are covered in Group 36 which follows. head (B) is extremely important due
to fuel flow through passages. Think

6125ADW engines and 8125HF{AF) are shown above, of the fuel rails as internal passages

6015HRW and 6125HRW engines have fuel system of an injection pump, therefore,

components located on left side of engine as viewed same cleanliness must be

from tiywheel end {see page 35-25). Service ) maintained.

procedures are same for both engines.

' On some applications, purge valve (G) is instalied in-line on
opposite side of fitfer header.

RG.RGM710,257 ~18-03AUGES-1/1

CTM100 (09NOV99) PoweRrTecH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fue! System (Earlier Engines)

REPLACE FINAL (SECONDARY) FUEL
FILTER ELEMENT

REMOVE OLD FINAL FUEL FILTER

. Close fuel shut-off valve at bottom of fuel tank (not
iltustrated).

. Clean entire area surrounding fuel filter assembly to
keep debris from entering fuel system.

. Remove final fuel filter using a suitable filter wrench
{A). Dispose of fugl and filter in an envircnmentally
safe manner.

.INSTALL NEW FINAL FUEL FILTER

1. If removed, install fuel filter mounting bracket and
tighten cap screws to the following specifications.

Fuel Filter Bracket-to-Head—Specification
35 Nam {26 Ib-ft}
Fue! Filter Bracket-to-Block—Specificalion
85 Nemn {48 Ib-ft]
Fuel Filter-to-Air Intake—Specification

TOMQUE -eeceetvierr e rees e tsressmee s screneeneeeerenneeeene. 23 MO (18 1b-ft)

2. Clean filter gasket sealing surface with a clean, lint-free
towel. .

. Apply a light coating of clean angine qil to filter
gasket/O-ring (B).

. Fill fiter element with clean diese] fuel.
. Install filter element onto threaded adapter and tighten
until gasket contacts sealing surface on mounting

base. Then, tighten an additional 3/4 turn.

. Open fuel shut-off valve and bleed the fuel system.
(See BLEED FUEL SYSTEM later in this group.)

Installing Final Fuel Fifter

A—Fuel Filter
B—Filter Gasket/O-Ring

RG.RG34710,258 —18-03ALGEI-1/1

CTM100 (D9NOVI9)

PowERTECH 10.5 L & 12.5 L Dieset Engines
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Dual Rail Fuel System (Eatfier Engines)

REPLACING PRIMARY FUEL FILTER/WATER
SEPARATOR

REMOVE OLD PRIMARY FUEL FILTER/WATER
SEPARATOR

1. Close fuel shut-off valve at bottom of fuef tank {not
ilustrated).

-UN-05DECO7

. Clean entire area surrounding fuel filter assembiy to
keep debris from entering fuel system.

AGB722

. Remove primary fuel filter using a suitable filter wrench Removing Primary Fuel Filter

(A). Drain filter element and sediment bowl into A—Primary Fuel Filter

appropriate container, B—Clear Water Separator Bowl

. Clamp filter element in a vise and remove clear water
separator bowl (B).

. Thoroughly clean sediment bowl and dry with
compressed air,

Continued an next page RG RG34710.259 —19-00ALG99-1/2

CTM100 (09NOVeg) - -PowWERTECH 105 L & 125 L Diese! Engines
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Dual Rail Fuel System (Earlier Engines)

INSTALL NEW PRIMARY FUEL FILTER/WATER
SEPARATOR

1. If removed, install fuel filter mounting bracket and
tighten cap screws to the following specifications.

Fuel Filter Bracket-to-Head—Specification

TOTQUE et ste et et 35 N9 (26 1D-f1)

Fuel Fifter Bracket-to-Block—Specification

Torque 65 Nem (48 Ib-ft}
Primary Fuel Filter-to-Bracket—Speciflcation

50 Nem (37 Ib-ft)

2. Lubricate sediment bowl O-ring with clean engine oil
and install onto new filter element. Tighten bowl an
additional 1/2 turn after O-ring contacts filter element.

. Apply a light coating of engine oil to filter gaskeVO-ring
(A).

. Close sediment bow! drain adapter and fill filter
element with clean diesel fuel.

. Install filter element onto threaded adapter and tighten
until gasket contacts sealing surface on mounting
base. Then, tighten an additional 1-1/2 turn.

. Install any plugs removed from filter header and tighten
to specifications.

Primary Fuel Filter Header Plugs—Specification

47 Nem (35 Ib-ft)

7. Open fuel shut-off valve and bieed the fuel system.
{See BLEED FUEL SYSTEM in this group.)

Installing Final Fuel Filter

A—Filter Gasket/O-Ring

RG,AG34710,259 —19-0AAUGIS-212

CTM100 (09NOVID)

. PowerTecH 10.5 L & 12.5 L Diesel Engines
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Dual Raif Fuel System (Earlier Engines)

REMOVE AND INSTALL AIR PURGE VALVE

NOTE: Purge valves are located on outlet side of fuel
filter.

. Disconnect fuel line (B) or remove elbow (D) as
required.

. Remove air purge valve.

3. Instalt air purge valve. Tighten line (B) to specifications.

Fuel Line-to-Fuel Filter/Air Purge Valve—Specification in-Line Purge Valve

TOMQUE oo e venennene 280 WM {18 [D-fE)

4. Install elbow (D) and diagnostic port fitting (E) if
removed. Tighten diagnostic fitting to specifications.

Air Purge Valve Diagnostic Port Fitting—Specification

24 N=m (18 Ib-ft)

5. Install cap (C).

Header Mounted Furge Valve

A—Purge Valve

B—Filter Outlet Line
C—Cap

D—Elhow

E~Diagnostic Port Fitting

DPSG,OUC1004,975 —19-03ALGA9-1/1

"-UN-04DECYE

RGo§245

CTM100 (09NOV39) PowerTccH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fuel System (Earlier Engines)

REMOVE AND INSTALL PRIMARY FUEL
FILTER CHECK VALVE

NOTE: Fuel filter check valve is located in an outlet port
on the fuel filter header. Depending on engine
application, it may be located on left or right-hand
side of header. Additionally, check valve may
connect directly to header port or to efbow (C).

1. Disconnect fuel line (A) and remove check valve (B).
Remove O-rings from both ends of check valve.

2. Apply LOCTITE® 242 Thread Lock and Sealer to
threads on check valve and install valve on elbow (C)
or header. Tighten valve to specifications.

Fuel Filter Check Valve to Fuel Filter Header or Elbow on Header—
Specification

TOMGQUE -t ceeresesee e mmrnn e sereeee e eenmesnscsasseeneneeeee. 46 Nom (34 Ib-ft)

3. If elbow (C) was removed, apply LOCTITE® 242
Thread Lock and Sealer to threads of elbow and install
in fuel filter header. Tighten elbow lock nut to
specifications.

Elbow, Fuel Filter Check Valve-to-Filter Header—Specification

TOMGUE wvaeeeeeviverr i srsmececeasssnnnses st rmesecssesssennssissenneeeee. 40 WM (34 1b-ft)

4. Connect fuel line (A) and tighten to specifications.

Fuel Line-to-Fuel Filter Check Valve—Specification

TOMQUE vt et ereresns st eccessareenereinnnnnee. 28 NSM (18 1b-f1)

LOCTITE is a registered trademark of Loctite Corp.

Fue! Filter Check Valve

A—Fuel Filter Qutlet Line
B—Check Valve
C—Elbow

DPSG,0U01004,876  —19-03AUGES-1/1

CTM100 (09NOV9I9)

PoweRTECH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fuel System (Earlier Engines)

—

—

REMOVE AND INSTALL FUEL SYSTEM
SURGE TANK (6125ADWO01/70 ENGINES)

1. Disconnect fuel line from adapter (C) (shown
disconnected).

. Disconnect fuel line (E).

Cap and plug all lines and fittings to prevent fuel
system contamination.

RG10262 -UN-QB5EFS3

. Remove surge tank (A} from mounting bracket (B). Surge Tank

. If fuel line adapters {(C) and (F) are removed, instal! A—Surge Tank
new O-rings in adapters and install adapters in surge B—Mounting Bracket

tank. Tighten adapters to the following specifications. C—Line Adapter (Fuel Tank Retutn Line)
D—Label {Marked “TQP")

E—Fuel Line (Surge Tank-to-Fue! Manifold)

Surge Tank Fuel Line Adapter (To, Specification
g pter (Top}—Sp F—Line Adapter {Fuel Manifold Line}

46 Nem (34 Ib-ft)
Surge Tank Fuel Line Adapter {Bottom)—Specification

TOMQUE oo s remrens e nreeeeeeeeneens. 28 N#M {18 [b-ft)

5. If removed, install mounting bracket (B) and tighten
cap screws to specifications.

Surge Tank Mounting Bracket-to-Cylinder Head Cap Screws-—
Specification

130 Nem (95 Ib-ft)

6. Install surge tank on mounting bracket with end labeled
“TOP” {D) in the up position as shown. Center cap
screws in surge tank slots and tighten to specifications.

Surge Tank-to-Mounting Bracket Cap Screws—Specification
TOTGUE 1ottt sereeee e sssensss s esnesens e sssessssesenens 50 Nem {37 1b-ft)
7. Connect fuel lines and tighten to specifications.

Surge Tank Fuel Lines—Specification

creeerveerienns 24 Nem (18 1o-f)

DPSG,0U01004,1007  ~18-19AUGE9-141

CTM100 (09NOCV99) PowERTECH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fuel Systern (Eatlier Engines)

REMOVE AND INSTALL DUAL RAIL FUEL SUPPLY PUMP

RGBSBEA -~UN-QSDECY?

Removing Fue! Supply Pump

RG8777 -UN-0SDECS7

Fuel Supply Pump Exploded View

A—Fuel Supply Pump B—Mounting Bracket C—Tee Fitting D—Straight Fitting

IMPORTANT: Plug or cap all fuel system INSTALL FUEL SUPPLY PUMP
- connections and passages as lines
or components are removed to keep 1. Install tee fitting and straight fitting onto new pump
debris out using JDG998 Fuel (using new O-rings} in same orientation as on
System Cap Plug Kit. original pump. Tighten fittings securely.

REMOVE FUEL MANIFOLD . Ensure that drive coupler set screw is tightened to

specifications on supply pump drive shaft with end

NOTE: Labef fuel lines as they are disconnected fo of shatft flush with coupler |ID. Check drive coupler
ensure correct reassembly . on camshaft drive pin also, adjust as needed.

1. Remove three fuel lines connected to fuel supply Fuel Supply Pump and Camshatt Drive Coupler Set Screws—

pump (A). Cap all lines and fitting to keep debris Specification

out of fuel system. TOMGUE. ..o triveeer s reremmseessssssstnassssrnremeeeeeessssenne & NS {3 1D-61)

. Remoye four cap screws securing supply pump to 3. Position new rubber spider {vibration absorber} on
mounting bracket (B) and remove pump. Remove drive coupler. Position new O-ring on face of supply
and discard O-ring. pump.

NOTE: Fuel supply pump is not serviceable, replace . If removed, apply AR54749 Soap Lubricant to new
pump if determined o be defective. O-ring on supply pump mounting bracket (B} and
- ] - install. Tighten mounting bracket cap screws to
3. Remove tee fitting (C) and straight fitting (D) from specifications.
pump and clean thoroughly if pump is to be
replaced.

Continued on next page RG.HGI710,260  -19-04AUGEE/2

CTM100 (0INOV99) 35-12 PowERTECH 10.5 L & 12.5 L Diesel Engines
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Dual Raif Fuel System (Earlier Engines)

Fuel Supply Mounting Bracket Cap Screws—Specification IMPORTANT: Before connecting ORFS fuel line
fittings, be sure O-ring is correctly
positioned in the groove of fitting.
Tighten fitting ONLY to specified
torque. DO NOT OVERTIGHTEN.

50 Nem (37 1b-f)

5. Install fuel supply pump with rubber spider properly
meshed with coupler on' rear of camshait.

6. Install four cap screws and tighten to specifications. 7. Install three fuel lines and tighten to specifications.

Fuel Li Fittings—Specificati
Fuel Supply Pump-to-Bracket—Specification ue! Line ORFS Fittings—Specification

18 Ib-
25 Nem (18 Ib-ft) 24 Nem {18 lb-f)

RG,RGI4710,260 -19-04AUGHS-2/2

CTM100 (09NOVI9) PowERTECH 105 L & 12.6 L Diesel Engines
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Dual Rail Fuel System (Earfier Engines)

REMOVE AND INSTALL DUAL RAIL FUEL
MANIFOLD

IMPORTANT: Plug or cap all fuel system connections
and fuel rail passages as lines or
components are removed to keep
debris out using JDG998 Fuel System
Cap Plug Kit.

REMOVE FUEL MANIFOLD

AGASE6B -UN-Q5DEGYT7

Sty

1. Disconnect wiring lead from fuel temperature sensor
Fual Manifold

(E).

2. Remove three fuel lines from fuel manifold (A). Cap all
lines and fittings to keep debris out of fuel system.

IMPORTANT: Plug fuel rails with clean plugs from
JDGI98 Cap Plug Kit to keep dirt and
debris out even if rail is to be open for
a short period of time.

3. Remove two cap screws securing fuel manifold to
cylinder head and remove manifold. Remove O-ring (B)
and discard.

INSTALL FUEL MANIFOLD

1. install fuel manifold using new O-ring. Tighten cap
screws to specifications.

Dual Rail Fuel Manifold-to-Head—Specification

TOMGUE oot emerms et nee s ees e ees 30 NOOTT (26 Ho-F) "@

Fuel Manifold Exploded View

RG10240 —UN-05NOVIS

A—TFus! Manifold
B—O-Ring

C—Check Valve

D—Not Used
E—Temperature Sensor
F—Pressure Regulating Valve
G—Spring

H—0O-Ring

|—Fitting

J—5creen’

K—Plug

'On earliar engines, screen was located in end of check vailve (C).

Contlnuad o next page RG.RG3I1710.261 —10-13ALGE9-1/2

CTM100 (09NOV99) 35-14 PowerTECH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fuel System (Earlier Engines)

IMPORTANT: Before connecting ORFS fuel line
fittings, be sure O-ring is correctly
positioned in the groove of fitting.
Tighten fitting ONLY to specified
torque. DO NOT OVERTIGHTEN.

2. Install fuel lines with O-rings and tighten to
specifications.

Fuel Lines-to-Fuel Manifold—Specification

24 Nem (18 Ib-t)

3. Install fuel temperature sensor wiring lead.

RG,AG34710.261 -19-13AUGHS-2/2

CTM100 (09NOV99) POWERTECH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fue! System (Earlier Engines)

INSPECT FUEL PRESSURE REGULATING
VALVE AND RETURN CHECK VALVE

1. Carefully remove parts (A—C). Do not drop pressure
requlating valve (C).

IMPORTANT: The pressure regulating valve (C)

. should come out with the spring. If the
valve is stuck in the fuel manifoid,
replace the tuel manifold and flush the
fuel rail. (See REMOVE AND INSTALL
DUAL RAIL FUEL MANIFQLD earlier in
this group.) (See FLUSH FUEL RAIL
later in this group.)

. Inspect the pressure regulating valve for debris. if
debris is found, clean valve assembly and flush the
fuel rail. (See FLUSH FUEL RAIL later in this group.)

. Remove fuel return check valve from manifold block,
. Inspect screen in end of check valve (D} or remove

plug and s¢reen (E) from manifold block and check for
debris. Clean screen as required.

. Reinstall parts in reverse order of removal. Hand
tighten retum check valve.

. Whenever the fuel manifold is serviced, air must be
removed from the fuel galley.

Loosen return check valve (F) and operate hand primer
an fuel filter until air is removed and fuel is leaking past
the Q-ring.

Tighten check valve to specifications.

Fuel Return Check Valve {On Manifold)—Specification

Torque . 33 Nem (24 |b-ft)

A-—Fitting

B--Spring

C—Pressure Regulating Valve
D—Screen (Early Engines)
E—Screen (Later Engines)
F—Check Valve

Continued on next page

Fuel Screen and Check Valve

AG10348 —UN-14SEPSI

Pressure Requlating Valve

RGE10347 —UN-14SEPES

.Check Valve with Screen

RG10348 -~UN-14SEP39

DPEG.OUO1004,1023 —19-04SEP9D-1/2
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Dual Rail Fuel System (Earlier Engines)

7. Bieed fuel system. (See BLEED FUEL SYSTEM later
in this group.)

DPSG,0UC1004,1023 ~18-0BSEP99-2/2

o
REMOVE AND INSTALL ELECTRONIC UNIT
INJECTORS (DUAL RAIL FUEL SYSTEMS)

IMPORTANT: Electronic Unit Injectors on dual rail
fuel systems are different than injectors
on single rail systems. Use the
appropriate injector for engine/ffuel
system applications. Repiace injector
with the same type removed. DO NOT
intermix injectors.

RGB279 -UN-C5CECY7

. Remove rocker arm cover. {See REMQVE AND b a2
INSTALL ROCKER ARM COVER in Group 05.) Unit infector Glamp Screws

A—Clamp Cap S
. Remove rocker arm shaft assembly. (See REMOVE amp ap Screws

ROCKER ARM SHAFT ASSEMBLY in Group 05.)

. Disconnect fuel lines and drain fuel from lines and fuel
rail in cylinder head.

. Reconnect lines {or install cap plugs from JOGB998 cap
piug kit) to keep debris out of fuel system,

. Remove injector hold down clamp cap screws (A).

Continued on next paga RG,RGA471¢.262 -19-04AUGHS-1/5
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Dual Rail Fuel System (Earlier Engines)

. Pry upward on the injector hold down clamp (A)
against cylinder head using a prybar (B) as shown.

. Remove injector and clamp from cylinder head. Label
injector for installation in same cylinder location as
removed.

. Immediately plug injector bore with clean cap plug to
keep debris aut of fuel system.

9. Remove injector O-rings {C} and discard.

10. Store injector in a clean, lint-free container.

—UN-050ECTT

Removing Unit Injector

Unit Injector Removed

A—Hold-Down Clamp
B—Prybar
C—injector O-Rings

Continued on next page RG,RG34710,262  -19-04AUGI-2/5
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Dual Rail Fuef System (Earlier Engines)

INSTALL ELECTRONIC UNIT INJECTORS

1. Remove cap plug from injector bore in cylinder head.
Clean entire sleeve using a clean, lint-free cloth
wrapped around a wooden stick.

. Install two new O-rings (A) on unit injector body.
Lubricate O-rings with clean engine oil or AMOJELL
lubricant.

—UN—OSDéCQ?

AGAs51A

Instalfing Unit Infector

A—O-Rings

Continued on nex) page RGAGMTINZG2  —19-DAAUGES-I/5

CTM100 (09NOV99) ‘ PowerTecH 10.5 L & 12.5 L Diese! Engines

110899
PN=409




Dual Rail Fuel System (Earlier Engines)

4 IMPORTANT: Press on top of injector plunger with
20 palm of hand to properly seat O-rings
and center injector hetween valve
springs.

NOTE: New EU! hold-down clamp cap screws have
pre-applied seafant.

3. Install unit injector with hold down clamp into same
cylinder as removed (solenoid outward toward exhaust
manifold side of engine at equal distance between
exhaust valve springs). Apply LOCTITE® 242 Thread
Lock and Sealer to used hold-down cap screw. Initially
tighten cap screw to specifications.

RG10249  ~UN-30JULQS

EUI Hold-Down Clamp Cap Screws—Specification

IHEAY TOTQUE ..cceeieeeve s resresmennse s 20 N9m (15 1D-ft)

4. Mark head of cap screw at twelve o-clock position (A)
{viewed from rear) Using a paint stick.

5. Install 13 mm swivel socket on head of cap screw.
Position ratchet handle (B) paraliel with centerline of
engine camshaft/crankshaft.

74 ~UN-04DECY8

= P
TORQUE-TURN cap screw to the following TORQUE-TURN EU!

specification. A—Clamp Cap Screw

. B—Ratchet Handle
EUIl Hotd-Down Clamp Cap Screws—Specification

Final TORQUE-TURN ..o, 90—100°

6. Remove socket from head of cap screw and verify that
mark has been tightened/turned at |least 90° but not
more than 100° from it's original position.

LOCTITE is a registered Iraclemark of Loctite Corp. Continued on naxt page AGRE34710,262 —19-04AUGIS—4/5
CTM100 (09NOV99) 35-20 POwERTECH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fuel System (Earfier Engines)

IMPORTANT: DO NOT use red or blue LOCTITE® on
solenoid studs. Bonding strength is too
high for small studs, making future
removal impossible without twisting off
stud. :

7. Reconnect injector solenoid wiring leads onto solenoid
studs. Apply LOCTITE® 222 Small Screw Thread
Lacker (TY24311) to studs and tighten retaining nuts
{B) to specifications.

EU! wiring Harness Connector Nuts—Specification

Torque 2 Nem (1.75 Ib-tt)

8. Install valve bridges, push tubes, and rocker arm
assembly. Adjust valve stem-to-bridge clearances.
{See INSTALL ROCKER ARM ASSEMBLY in Group
05.)

9. If removed or loosened, tighten all harness and line
clamps to specifications.

Fuel Line Clamps—Specification
5 Nem (4 |b-tt)
EUI Harness-to-Shaft Clamps—Specification
TOIGUE 1o rreasr s ssns st seeeessrerenesscrsneerenns 30 DO (26 Th-t)
EUI Wiring Conpector Bracket-to-Head—Specification

TOMQUE wrrerrveee e sssisssssssseceeeeermeenssssssessssssesssene. 25 NoTL (18 1B4f)

10. Adjust electronic unit injector preload as detailed later
in this group.

LOCTITE is a registered trademark of Loctite Corp.

G8263 —UN-05DECO7

Wiring Terminal Nuts

B—Retaining Nuts .

AG,AG3710,262 —19-{MAUGILS-5/5
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Dual Rail Fuel System (Earlier Engings)

< ADJUST ELECTRONIC UNIT INJECTOR
@ PRELOAD

1. Remove piug from cylinder block and install JDG820
Flywheel Turning Toal (A).

2. Rotate engine flywheel in running direction until
JDG971 Timing Pin (B) engages slot in camshatt. This
ensures that engine is locked at' TDC of No. 1
cylinder's compression stroke. Intake and exhaust
rocker arms on No. 1 cylinder should be loose.

3. Remove threaded plug from crankshaft timing hole
below oil cooler and filter housing assembly.

4. Slightly move engine flywheel back and forth with
turning tool until a second JDG971 Timing Pin (C} can
be installed in slot in crankshaft. This ensures that
camshaft and crankshaft are in sync (properly timed).

-UN-05DECH?

if timing pin does not enter crankshaft timing slot,
crankshaft MUST BE timed to camshait. (See CHECK 5 :
AND ADJUST CAMSHAFT-TO-CRANKSHAFT TIMING JDGS71 Timing Pin in Camshat

in Group 18.)

RGB2288
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JDGE71 Timing Pin in Crankshaft

A—Flywheel Turning Tool

B—Timing Pin
C—Timing Pin
Continued on pext page RG,RG34710.263 ~18-04AUGIS-1/2
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Dual Rail Fuel System (Earlier Engines)

5. Loosen lock nut {A) and loosen cylinder No. 3, 5, and
6 injector rocker arm adjusting screws (B) to relieve
tension.

. Slowly tighten adjusting screw until rocker arm roller
contacts camshaft lobe at 0.0 clearance.

. Tighten adjusting screw an additional 1/2 turn (180°) to
preload injector. Tighten adjusting screw lock nut to
specifications while holding adjusting screw stationary.

EUIl Adjusting Screw Lock Nut—Specification

TORQUB oot ccecenis vt ccers s s sseneseecannes. B0 NN (48 [b-ft)

8. Remove both timing lock pins, rotate crankshaft one
fult revolution (360°) and pin crankshaft only. Engine
will now be locked at No. 6 TDC.

9. Set injector preload on cylinders Nos. 1, 2, and 4.

10. Install piug in timing pin hole in block and tighten to
specifications.

Timing Pin Plug in Cylinder Block—Specification

TOMUE 1eticueceeiree it menine e snrnnne 30 N (24 [D-ft)

Unit Injector Adjusting Screw

A—Lock Nut
B—Adjusting Screws

RGE.AGI4710,263 ~18-D4AUGAD—2i2

REPLACE ELECTRONIC UNIT INJECTOR
O-RINGS

1. The electronic unit injector's iwo externat O-rings (A)
must be replaced whenever injector is removed.

. Fuel system diagnosis will determine if unit injector is
not functioning properly. Refer to CTM115 (Lucas
Controllers) or CTM188 (Deere Controllers), Engine
Operation and Diagnostics.

. Reptaced unit injectors will be retumed by your
authorized servicing dealer to the manufacturer for
testing and rebuilding.

Unit Injectfor and Clamp

A—O0-Rings

RG.RG34710,.264 —19-30SEP97-1/1

CGTM100 {09NOVIZ)

PowerTecH 10.5 L & 12.5 L Dieseal Engines
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Dual Rail Fuel System (Earlier Engines)

REPLACE ELECTRONIC UNIT INJECTOR
@ THRUST SLEEVE, PAD AND O-RING

1. Using an Q-ring pick, remove O-ring (B).
2. Remove thrust socket (A) and pad (C).

3. Coat parts with clean engine oil and install in reverse
order.

AG10352 -UN-16SEPQ99

Electronic Unit Injector

‘A—Thrust Socket
B—0-Ring
C—Thrust Pad

DPSG,O0UC1004,1027  —19-15SEP89-1/1

110999
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Dual Raif Fuel System (Earlier Engines)

FLUSH FUEL RAILS

A—Primary Filter Inlet F—Return-to-Tank Check
Check Valve Valve

B—Hand Primer Pump G—Return-to-Tank Fuel

C—Primary Filter Line {Low Pressurg)

D—Final Filter H—Fuel Manifoid

E—Transfer Pump-to-Final I—Fuel Supply Pump
Final Filter {High J—Recircutation Fuel Line
Pressure) {Low Pressure)

Whenever the fuel system is opened for major service,
flugh the fuel rails in cylinder head.

1. Disconnect recirculation fuet fine {J} from pressure
regulating vaive and remove parts (M—Q). Reinstall
fitting (O) and connect fuel line, leaving spring (N)
and Valve (M) out.

. Disconnect recirculation line {J) from fuel supply
pump inlet fitting and install cap on inlet fitting.
Attach the clear line from JT03513 Fuel Supply
System Test Kit to the end of the recirculation line
and place end in a bucket or route to fuel tank.

. Operate hand primer pump (B) until clear fuel flows
out of the recirculating line into the bucket/fuel tank.

. Pinch off the recirculation line (not the plastic line
from test kit) from the fuel manifold to the bucket

Continued on next page

_ Flush Fuel Rail

K—Fuel Inlet Line-to-Fuel N—Spring

Manifold (High O—Fitting
Pressure)

L—Primary Filter

Outlet-to-Supply Pump
Inlet {Low Pressure}

M—Pressure Regulating

Vaive

just long snough to start the engine. When engine
starts, release line and allow fuel to flow into
bucket/fuel tank. Run engine for five minutes.

. Stop engine.

. Disconnect fuel line and remove fitting {O). Install
valve (M}, spring (N) and fitting {O). Connect fuel
line.

. Remove cap from fuel supply pump inlet fitting and
remove clear test ling from recirculation line.
Connect recirculation fine to pump inlet fitting.

. Tighten fuel lines to specifications.

OPSGE,0UQ1004,1024  ~13-0RBSEPSE—1/2

RG10345 —UN-145EPS9

CTM100 (CINOVI9) 35-25 PoweRTecH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fuel System (Earlier Engines)

Fuel Line ORFS Fittings—Specification Tighten check valve to specifications.

24 Nem (18 Ib-ft) Fuel Return Check Valve {On Manifold)—Specification
8. Whenever the fuel manifold is opened, air must be Torgue 33 Nem (24 |b-ft)
removed from the fuel galley.

Loosen return check valve (F) and operate hand
primer on fuel filter until air is removed and fuel is
leaking past the O-ring.

DPSG OUCH004,1024  -18-085EPB9-2/2

CTM100 (09NOVI9) PowerTecH 10.5 L & 12.5 L Diesel Engines
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Dual Rail Fuel System (Earlier Engines)

BLEED FUEL SYSTEM

Whenever the fuel system has been opened up for
service (lines disconnected or filters removed), it will be
necessary to bleed air from the system.

1. Drain water and contaminates from clear water
separator sediment howl (C) by opening drain valve
and operating primer until bowl is clear of water and
debris.

. Loosen secondary (final) fuel filter cutlet line {A) or
remove cap and open air purge valve (D), (it
equipped).

. Pump hand primer (B) on primary filter untit a steady
flow of fuel (without bubbles) comes out of connection.

. Continue pumping hand primer and simultanecusly
close purge valve or tighten outlet line connection to
specifications. DO NCT overtighten.

Fuel Filter Qutlet Line—Specification

Torque 24 Nemn (18 Ib-ft)

5. Start engine and run at high idle for 5-10 minutes.

—UN—0SDECA37

RGE714A

RGB725  —UN-0SDECE?
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Air Purge Valve

A—Fuel Filter Outlet Line

B—Hand Primer

C—Clear Water Separator Sediment Bowl|
D—Air Purge Vaive

RG,RG34710,265 -19-04AL1G9G-1/1

CTM100 (DBNOVID)

PowerTecn 105 L & 125 L Diesel Engines
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Dual Raif Fuel System (Earfier Engines)

CTM100 (09NOVS9) 35-28 PowerTecH 10.5 L & 12.5 L Diesel Engines
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Group 36
Single Rail Fuel System (Later Engines)

ESSENTIAL TOOLS

NOTE: Order tools according fo information given in the
U.8. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a trademark of Dgere & Company

DFSG,0U01004,10%7 ~19-30AUGSS-1/4

Fuel System Gap Plug Kit JDGe9s

Use to protect the fuel system from dirt and debris when
disconnecting fuel system components during routine
maintenance and service.

JDGH38

DPSG,0U01004.1017  —19-30AUGIS-2/4

RGE513 -UN-20MAYYS

Flywheel Turning Tool JDGB20

Use to rotate engine flywheel to find cylinder No. 1 and
No. 6 “Top Dead Center” when adjusting electronic unit
injector (EUI) prefoad. Use with JDGS71 Timing Pins.

Continued on next page

JDGBZ20

OPSG . OUO1004,5017  —15-30AUGS9-3/4

G7056  ~UN-05DECAT
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CTM100 (09NOVS9) 36-1 PowenrTecH 10.5 L & 12.5 L Diesel Engines
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Single Rail Fuel System (Later Engines)

Cam/Crankshaft Timing Lock Pins JDG971

Set of 2. Use to lock camshaft and crankshaft at “Top
Dead Center” during timing gear backlash adjustment.
Use on crankshaft only for valve clearance and EUI
pretoad adjustments.

RGB519  -UN-2OMAYUB

JDGS71

£PSG,0UO01004,1017  ~19-30AUGI9—AM

OTHER MATERIAL

Number Name Use

T43512 (U.S) Thread Lock and Sealer (Medium Apply to fuel filter check valve (filter
TY9473 (Canadian) Strength) header end) and EUI hold-down
242 (LOCTITE®) clamp cap screws.

AR54749 (U.8) Soap Lubricant Apply to fuel supply pump mounting
bracket O-ring.

TY24311 (U.S) Thread Lock and Sealer (Low Electronic Unit Injector wiring
CXTY24311 (Canadian) Strength) connector stud nuts.
222 (LOCTITE®)

LOCTITE is a registered lradesmark of Loctite Corp. DPSG,0UO1004,1019  —19-30AUGIS-1/1

CTM1D0 {DSNDOVIS) PowerTecH 10.5 L & 12.5 L Digsel Engines
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Single Rail Fuef System (Later Engines)

SINGLE RAIL FUEL SYSTEM
SPECIFICATIONS

item Measurement Specification
Fittings on Fuel Filter Housing
M14 Fittings Torque 14 Nem (10 Ib-ft)
M16 Fittings Torque 16 N*m (12 Ib-ft)
M18 Fittings Torgue 18 Nem (13 Ib-fi)

Water Separator Bowl-to-Filter Torque 5 Nem {44 Ib-in))
Housing

Y
Fuel Filter Cap/Cover-to-Housing Torque 5 Nem (44 Ib-in.)

Low Pressure Regulating Torque 18 N*m (13 Ib-f1)
Valve-to-Filter Housing

High Pressure Regulating Torque 18 Nem (13 Ib-ft)
Valve-to-Filter Housing

100 Micron Internal Filter Housing Torque 20 Nem (15 Ib-ft)
Screen

Fuel Filter Check Valve to Fuel Filter Torque 46 Nem (34 |b-ft)
Housing

Fuel Line-to-Fuel Filter Check Valve Torgue 24 Nern (18 Ib-ft)

Fuel Primer (Single Rail Fuel Torgue 18 Nem {12 Ib-ft)
System)

Fuel Primer-to-Fuel Filter Housing Torque 35 Nem (26 Ib-ft)
Adapter (Single Rail Fuel System)

Fuel Supply Pump and Camshait Torque 4 Nsm (3 |b-ff)
Drive Coupler Set Screws

Fuel Supply Pump Mounting Bracket Torque 50 Nem (37 Ib-fi)
Cap Screws

Fuel Supply Pump-to-Bracket Torque . 25 Nem (18 Ib-ft)

Continued on next page DPS5G,0UC1004,1033  ~18-225EP95-1/2

CTM100 (09NOVE9) 36-3 PoweRTECH 10.5 L & 12.5 L Diesel Engines
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Single Rail Fuel System (Later Engines)

Item Measurement Specification
Fuel Line ORFS Fittings Torque 24 Nem (18 [b-ft)
EUIl Hold-Down Clamp Cap Screws  Initial Torgue 20 Nem (15 |b-ft)

EUI Hold-Down Clamp Cap Screws  Final TORQUE-TURN 90—100°

EU| Wiring Harness Connector Nuts ~ Torque 2 Nem {1.75 Ib-ft)

Fuel Line Clamps Torque 5 Nem {4 Ib-ft)
EUI Harness-to-Shaft Clamps Torgue 35 Nem (26 |b-ft)

EUI Wiring Connector Torque 25 Nem (18 |b-ft)
Bracket-to-Rear of Head :

EUI Adjusting Screw Lock Nut Torque 85 Nem (48 Ib-fi)

Crankshaft Timing Pin Plug in Torgue 33 N*m {24 |b-ft)
Cylinder Biock

DPSGE,0U01004,1033  —19-223EP80-2/2

GENERAL INFORMATION

Later engines (1993— ) have the single raii fuel system
covered in this group. Earlier engines have the dual rail
fuel system covered in Group 35.

IMPORTANT: Always use a new (dry) fuel filter
eiement whenever an existing element
is removed from the filter housing.
Reusing a wet element may cause fuel
to overflow from the filter housing
during insertion of filter element. Also,
trapped air in the core of a wet filter
element may cause the engine to stall
and not restart without additional
system purging.

DPSG,0UC1004.1128  —19-200CT98-1/1

CTM100 (08NOV9) PowerTecH 10.5 L. & 12.5 L Diesel Engines
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Single Rail Fuel System (Lafer Engines)

E-—Fuel Pressure Sensor

F—Return Line to Fuel
Tank'

G—Check Valve

H—Water Drain

A—Fuel Supply Pump

B—Electronic Unit Injector
[{ELN) 6 used]

C—Cylinder Head

D—Fuel Rail

NOTE: Fuel flow through cyfinder head may vary by
engine application. Supply pump {A) may be
mounted as shown with fuel entering the front
left hand side of the cylinder head and exifing
the back of the head. On some machine
applications, the fuel supply pump is rotated
1807 and the fuel lines on cylinder head are
reversed, with fuel entering the back of the
head and exiting the front left hand side of the
head.

6125ADW engines and 6125HF(AF) shown above.
B6015HRW and 6125HRW engines have fuel system
componenis located on left side of engine as viewed
from flywheel end. Service procedures are same for
both engines.

" Low pressure regulating valve is inside this filter housing bore.

2 High pressure regulating valve and filter screen is inside this filter
housing bore behind temperature sensor.

SINGLE RAIL FUEL SYSTEM COMPONENTS (LATER ENGINES)

AG10287 —UN-REALGHYS

fuef Systern Components (Single Raif)

[—Water in Fuel Sensor M—Fuel Temperature
J—linlet Line from Fuel Sensor?

Tank N—Diagnostic Test Port
K~-Pre-Fifter {Optional)
L—Fuel Primer

IMPORTANT: During engine repair, cleanliness of
the fuel supply rail {D) in cylinder
head (C) is extremely important due
to fuel flow through passage. Think
of the fuel rails as internal passages
of an injection pump, therefore,
same cleanliness must be
maintained when disconnecting inlet
and outlet lines to fuel supply rail.

Torgue for fittings on fuel filter assembly are as
follows:

Continued on_next page DPSG,CUQ1004,996  -19-13AUGIS-1/2
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Single Raif Fuel Sysfem (Lafer Engines)

M14 Fittings—Specification

Torque 14 Netn {10 |b-ft)

M16 Fittings—Specification

TOMQUE ...cevir ittt vensrecsteemeee s 16 N (12 1b-ft)

M18 Fitlings-—Specification

TOMGUE ... vreeecirrene e eecrreeeesreseemr e rnresnseseemensvensemeanreee 18 oMy {13,101}

DPSG,0U01004,896  —19-13AUGDS-2/2

REPLACING FUEL FILTER/WATER
SEPARATOR

REMOVE OLD FUEL FILTER ELEMENT

CAUTION: If engine has been running, engine
and fuel filter housing may be hot.

. Close fuel shut-off valve (if equipped).

. Clean entire area surrounding fue! filter assembly to
keep debris from entering fuel system.

. Remove cap from fuel filter housing. if cap is too tight,
a wrench or pliers may be used to loosen cap as
shown.

" —UN-02SEPS9

RG10302

Filter Cap

Continued on next page DPSG,QU01004.1015  -19-24AUGI9-1/8

CTM100 (O9NOV99)
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Single Raif Fuet System (Later Engines)

4. Relieve vacuum in filter housing by operating hand
primer unti! fuel filter “pops-up”. | filter does not
“pop-up” after about 30 strokes of primer, a small
screwdriver may be used as shown to carefully pry
under fitter flange to relieve vacuum in the housing.

-UN-02!

RG10303

B

Religve Vacuum

OPSG,0U01004,1015  —19-24AUGHY-2)5

. Lift filter element up in housing until filter seal clears
inlet tube inside housing. Continue to hold filter
suspendad straight up in top of housing to drain fuel
from filter.

. Allow fuel to drain completely from filter into housing.
Carefully begin rotating filter from housing as shown
until completely upside down to ensure minimal
leakage from fuel filter.

7. Place filter in container suitable for diesel fuel.

IMPORTANT: Reusing fuel filter once removed from
housing may result in trapped air in the
filter, causing fuel to overflow from the : -
filter housing during insertion of filter Remove Filter Element
element and/or cause the engine to stall
and not restart without additional
system purging.

AGI0302  —UN—02SEPSg

Continued gn next pags DPSG.0U01004,1015  —18-24AUGE9-3/5
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Single Rail Fuel System (Later Engines)

REMOVE AND INSTALL WATER SEPARATOR BOWL

IMPORTANT: Use the least amount of force as
necessary with strap wrench when
removing and instatling separator bow!
to prevent plastic bowl from cracking.

. Disconnect wiring connector from water-in-fuel sensor.
. Drain fuel from separator bowl.

. Position a strap wrench (A) as close as possible to top
edge of separator bow!. While applying pressure with
strap wrench, grip bowl and twist with other hand as

shown 1o remove bowi. L
Water Separalor Bowl

. Install separator bowl and tighten by hand until seal A—Strap Wrench
makes contact. Tighten to the following specification.

Water Separator Bowl-to-Filter Housing—Specification

Torque .. 5 Nem (44 |b-in.)

5. Connect wiring to water-in-fuel sensor.

Continued on hext page DPSG,0U01004,1015  —19-24AUGHI—AS
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L ' Single Raif Fuef System (Later Engines)

INSTALL NEW FUEL FILTER ELEMENT

1. Check to ensure that the fuel level in the filter housing
is between the MIN {B} and MAX (A) fuel levels
indicated on the outside of the housing and on the
corresponding marks on the center tube. If the fuel is
below the MIN level, than carefully open the fuel
supply shut-off valve a small amount (if equipped) to
add fuel.

Operate the hand primer to add more fuel if required or
if the unit is not equipped with a fuel supply shut-off
valve.

AG10306 -UN-02SEP99

Fuel Level in Filter Housing

A—Maxi Level (2-1/2 Inches f T i1
IMPORTANT: Fuel level below the MIN indication may Hovaimgy ¢! {172 Inches from Top ©

result in trapped air in the filter causing B—Minimum Level (5 Inches from Top of
the engine to stall and not restart Housing)

without additional system purging. Fuel

level above the MAX indication may

cause fuel to overflow from the filter

housing during insertion of filter

element.

Always use a new filter element
whenever an existing element has been
removed from filter housing.

2. Insert new (dry) fuel fitter into filter housing.

3. Reinstall fuel filter cap and tighten by hand to the
following specification.

Fuel Filter Cap/Cover-to-Housing—Specification

5 Nem (44 Ib-in.)
4. Open the fuel supply shut-off valve (if equipped).

5. Restart engine and allow to run for 5 minutes minimum
at slow idle.

DPSG.OUO01004,1015  -19-24AUGIS-5/5

CTM100 {09NOV99) PowerTecH 10.5 L & 12.5 L Diesel Engines
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Single Rail Fuel System (Later Engines)

REMOVE AND INSTALL LOW PRESSURE
REGULATING VALVE

1. Close fuel shut-off valve if equipped.

NOTE: On high fuel tank applications without fuel shut-off (R) I (%)
valve, fuel tank returm line must be pinched before
disconnecting, then plugged, N

: t

. Disconnect fuel tank return line from filter housing and & 7
drain fuel into clean container. i

RAG10354 -UN-17SEPS9

. Remove low pressure regulating valve parts (A—GQ).
Low Pressure Regulating Valve
To remove valve seat (B), use a standard wire tie strap
with approximate 5/16 x 3/16 inch square head. Insert
tie strap head through beore of valve seatl, rotate to
catch lip of seat and remove seat.

. Clean and inspect all parts. Replace all O-rings and
seals.

BG10358 —-UN-17SEP99

. Install parts in reverse order.
Valve Components
Insta!l valve seat (B)_((_J-ri_ng end first) _into bore of filter A—O-Ring
housing. Make sure it is firmly seated in bore. B—Valve Seat
C—Low Pressure Regulating Valve

Install seal (D) with tapered edge of seal into lip of En—geal Low P (Color Coded Blue)
i - pring, ow HFressure oLor Lol ue

regulating valve (C). F—O-Ring

G—Valve Housing

Spring (E) is color coded blue, identifying it as the low
pressure spring. '

Tighten valve housing (G) to specifications.

Low Pressure Regulating Valve-to-Filter Housing-—Specification

Torque 18 Nem (13 1b-ft)

DPEG,0U01004,1025  —18—165EP99-1/1
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Singlg Rail Fuel Systemn (Later Engines)

REMOVE AND INSTALL HIGH PRESSURE
REGULATING VALVE

1. Close fuel shut-off valve if equipped.

NOTE: On high fuel tank applications without fuel shut-off
valve, fuel tank return line must be pinched before
disconnecting, then plugged,

2. Disconnect fuel tank return line from filter housing and
drain fuel into clean container.

. Open valve on water separator bowl and drain filter
housing.

RG10355 -UN-17SEP%9

. Remove fuel temperature sensor (I). (See REMOVE
AND INSTALL FUEL TEMPERATURE SENSOR in
Group 48.)

. Remove high pressure regulating valve parts (B—J).

To remove valve seat (C), use a standard wire tie strap
with approximate 5/16 x 3/16 inch square head. Insert
tie strap head through bore of valve seat, rotate to
catch lip of seat and remove seat.

RG10357 -UN-17SEP39

. To remove screen (A), see REMOVE AND INSTALL Valve Components
100 MICRON INTERNAL FILTER HOUSING SCREEN

INSERT next in this group. g:gf:;:;

. . C—Valve Seat .

. Clean and inspect all parts. Replace all O-rings and D—High Pressure Regulating Valve

seals. E—Seal

: F—Spring, High Pressure (Color Coded Red)

G—Valve Housing
H—O-Ring
l--0-Ring
If removed, install screen (A). (See REMOVE AND J—Fuel Temperature Sensor
INSTALL 100 MICRON INTERNAL FILTER HOUSING .

SCREEN INSERT next in this group.)

. Install parts in reverse order.

Install valve seat (C) (O-ring end first) into bore of filter
housing. Make sure it is firmly seated in bore.

Install seal (E) with tapered edge of seal into lip of
regulating valve (D). '

Spring (F) is color coded red, identifying it as the high
pressure spring.

Continued on hext page DPSG.OUG1004.1014  —19-23ALGIS—1/2
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Single Raif Fuel System (Later Engines)

Tighten valve housing (G} to specifications.

High Pressure Regulating Valve-to-Fllter Housing—Specification

TOIMUS e 18 NemE {13 b-R)

9. Instali fuel temperature sensor {l). (See REMOVE AND
INSTALL FUEL TEMPERATURE SENSOR in Group
46.)

10. Add fuel to filter housing between minimum and
maximum marks on housing. Fuel can be added by
throttling the fuel shut-off valve (if equipped), or by
removing cover and adding fuel from a clean
container.

DPSG,0U01004,1014  —18-23AUGH9-2/2
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Single Rail Fuel System (Later Engines)

REMOVE AND INSTALL 100 MICRON
INTERNAL FILTER HOUSING SCREEN
INSERT

1. Remove high pressure regulator valve parts (B—H).
{See REMOVE AND INSTALL HIGH PRESSURE
REGULATING VALVE eardier in this group.) Remove
fuel temperature sensor parts (1) and (J). (See
REMOVE AND INSTALL FUEL TEMPERATURE
SENSOR in Group 45.)

IMPORTANT: If allen wrench is pushed too far into 10
micron screen during removal and
installation, screen may be damaged.
Tie a rubber band (K) approximately 10
mm (3/8 in.) from end of allen wrench
as shown to prevent screen damage.

RGID355 -UN-17SEPSR

Reguiator Vailve and Screen

NOTE: Screen is approximately 91 mm (3-5/8 in.) up in
bore of fitter housing. Use a long allen wrench.

. Attach a rubber band (K) on end of 5 mm allen wrench
and remove 10 micron screen (A) from filter housing.

. Clean and inspect screen.

. Using allen wrench with rubber band, install screen in
filter housing and tighten to the following specification.

AG10358 -UN-175EPSS

100 Micron Internal Filter Housing Screen—Specification
Screen
20 Nem {15 Ib-ft)
A~-Screen (10 Micron)
. B—0O-Ring
5. Install pressure regulating valve parts (B—H). (See C—Valve Seat
REMOVE AND INSTALL HIGH PRESSURE D—High Pressure Regulating Valve

REGULATING VALVE earlier in this group.) Install fuel E—Seal

temperature sensor parts (I) and (J). (See REMOVE
AND INSTALL FUEL TEMPERATURE SENSOR in
Group 45.) '

F—Spring, High Pressure {Color Coded Red)
G—Valve Body

H—0-Ring

I—O-Ring

J—Fuel Temperature Sensor

K—Allen Wrench with Rubber Band

DPSG.CUO1004,1030 —18-165EP98—1/1
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Single Rail Fuel System (Later Engines)

REMOVE AND INSTALL FUEL FILTER
CHECK VALVE

. Close fuel shut-off valve (if equipped).

. Disconnect fuel line (shown disconnected) and remove
check valve (B). Remove O-rings (A) and (C) from both
ends of check valve,

. Install check valve in filter housing and tighten to
specifications. .

Fuel Filter Check Valve to Fuel Filter Housing—Specification
.................................. O 8 11 1 W (¥ 0% 1
4. Connect fuel line and tighten to specifications.

Fuel Line-to-Fuel Filter Check Valve—Specification

TOMGUE ettt st rae s e 24 Nem {18 1b-ft)

5. Open fuel shut-off valve.

Fuel Filter Check Valve
A—Q-Ring

B—Check Valve
C—0-Ring

DPSG,0U01004,1016  —19-26AUGA5-1/1

REMOVE AND INSTALL PRIMER PUMP

. Remove primer pump (A}
. If required, remove adapter (B).
. Clean and inspect parts.

. Install primer pump and adapter with new O-rings and
tighten to specifications.

Fuel Primer (Single Rail Fuel System)—Specification

Torque 16 Nem {12 Ib-ft)

Fuel Primer-to-Fuel Filter Housing Adapter (Single Rail Fuel
System)—Specification

35 Nem (26 Ib-ft)

RG10360 -UN-30SEP99

Primer Pump

A—FPrimer Pump
B-Adapter

DPSG.OUOING4, 1032 -18-225EP99-1/1
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Single Rail Fuel System (Later Engines})

A—Supply Pump Qutlet B—Fitting
Line C—Fuel Supply Pump

IMPORTANT: Plug or cap all fuel system
connections and passages as lines
or components are removed to keep
debris out using JDG998 Fuel

System Cap Plug Kit.

REMOVE FUEL SUPPLY PUMP

NOTE: Fuel flow through cylinder head may vary by
engine application. Suppfy pump (A} may be
mounted as shown with fuel entering the front
left hand side of the cylinder head and exiting
the back of the head. On some machine
applications, the fuel supply pump is rotated
180° and the fuel fines on cylinder head are
reversed, with fuel entering the back of the
head and exiting the front leff hand side of the
head.

Add a reference mark (supply pump-to-cylinder
head) and label fuel lines as they are
disconnected, to ensure correct reinstaflation

of supply pump.

REMOVE AND INSTALL SINGLE RAIL FUEL SUPPLY PUMP

RG10288 —UN-238UG23

Removing Fuel Supply Pump

D—Supply Pump Inlet Line F—Mounting Bracket
E—Fitting

1. Remove two fuel lines (A) and (D) connected to fuel
supply pump. Cap all lines and fittings to keep
debris out of fuel system.

. Remove four cap screws securing supply pump to
mounting bracket (F) and remove pump. Remove
and discard O-ring.

NOTE: Fuel supply pump is not serviceable, replace
pump if determined to be defective.

3. Remove fittings (B) and (E) from pump and clean
thoroughly if pump is to be replaced.

INSTALL FUEL SUPPLY PUMP

1. Install fittings onto new pump using new O-rings.
Tighten fittings securely.

. Ensure that drive coupler set screw is tightened to
specifications on supply pump drive shaft with end
of shaft flush with coupler ID. Check drive coupler
on camshaft drive pin also, adjust as needed.

Continued on next page DPSG,0U01004,1000 ~18-13AUGE9-1/2
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Single Rail Fuel Systemn (Later Engines)

Fuel Supply Pump and Camshaft Drive Coupler Set Screws—
Specification

4 Nem (3 lb-ft)

3. Position new rubber spider (vibration absorber) on
drive coupler. Position new O-ring on face of supply

pump.
. If removed, apply AR54749 Socap Lubricant to new
Q-ring on supply purnp mounting bracket (F) and

install. Tighten mounting bracket cap screws to
specifications.

Fuel Supply Pump Mounting Bracket Cap Screws—Specification

TOrQUE..cocecece s 50 Nem (37 Jb—vft)

5. Install fuel supply pump with rubber spider properly
meshed with coupler on rear of camshaft.

6. Install four cap screws and tighten to specifications.

Fuel Supply Pump-to-Bracket—Specification
25 Nem (18 Ib-f1)
IMPORTANT: Before connecting ORFS fuel {ine
fittings, be sure C-ring is correctly
positioned in the groove of fitting.

Tighten fitting ONLY to specified
torque. DO NOT OVERTIGHTEN.

7. Install two fuel lines and tighten to specifications.

Fuel Line ORFE Fittings—Specification

24 Nem (18 Ib-ft)

DPSG.0UC1004,1000  —18-33AUGE9-2/2
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Single Rail Fuel System (Later Engines)

REMOVE AND INSTALL ELECTRONIC UNIT
INJECTORS (SINGLE RAIL FUEL SYSTEMS)

IMPCRTANT: Electronic Unit Injectars on dual rail
fuel systems are different than injectors
on single rail systems. Use the
appropriate injector for engine/fuel
system applications. Replace injector
with the same type removed. DO NOT
intermix injectors.

RG8279 —UN-DS0ECY7

. Remove rocker arm cover. (See REMOVE AND : — 4
INSTALL ROCKER ARM COVER in Group 05.) Unit Injector Clamp Screws

A—Clamp Cap Screws
. Remove rocker arm shaft assembly. {See REMOVE

ROCKER ARM SHAFT ASSEMBLY in Group 05.)

. Disconnect fuel lines and drain fuel from lines and fuel
rail in cylinder head.

. Reconnect lines (or install cap plugs from JDG998 cap
plug kit}) to keep debris out of fuel system.

. Remove injector hold down clamp cap screws (A).

Continued on next page Di’SG,OUO1DD4.1OU1 —19-13AUG9-1/5
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Single Rail Fuel System (Later Engines)

Fry upward on the injector hold down clamp (A)
against cylinder head using a prybar {(B) as shown.

Remove injector and clamp from cylinder head. Label
injector for installation in same cylinder location as
removed.

. Immediately plug injector bore with clean cap plug to
keep debris out of fuel system.

9. Remove injector O-rings (C) and discard.

RGB2B0 -UN—05DECS?

10. Store injector in a clean, lint-free container.

~UN-05DECS?

RGB2B1

Removing Unit Infector

L

Unit Infector Removed

A—Hold-Down Clamp
B—Prybar
C—Injector O-Rings

Continued on next page DPSG,OUOQ1004,1001 -19-13AUGY99-2/5
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Single Rail Fuel System (Laler Engines)

INSTALL ELECTRONIC UNIT INJECTORS

1. Remove cap piug from injector bore in cylinder head.
Clean entire sleeve using a clean, lint-free cloth
wrapped around a wooden stick.

2. Install three new O-rings {A) on unit injector body.
Lubricate O-rings with clean engine cil or AMOJELL
lubricant.

installing Unit Injector

A—0O-Rings

Continued on next page DPEG,0UD1004,1001 —19-13AUGE9-3/5
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Single Rail Fue! System (Later Engines)

IMPORTANT: Press on top of injector plunger with
palm of hand to properly seat O-rings
and center injector between valve
springs.

NOTE: New EUI hold-down clamp cap screws have
pre-applied sealant.

3. Install unit injector with hold down clamp into same
cylinder as removed (solenoid cutward toward exhaust
manifold side of engine at equal distance between
exhaust valve springs). Apply LOCTITE® 242 Thread
Lock and Sealer to used hold-down ¢ap screw. Initially
tighten cap screw to specifications.

RG10249 -UN-30JUL9S

EUl Hold-Down Ciamp Cap Screws—Specification

Initial Torque 20 Nem (15 Ib-ft)

4. Mark head of cap screw at twelve o-clock position (A)
{viewed from rear) using a paint stick. '

. Install 13 mm swivel socket on head of cap screw.
Position ratchet handle (B) parallel with centerline of
engine camshaft/crankshaft.

AGY574 —UN-D4DECS8

)
TORQUE-TURN cap screw to the following TORQUE-TURN EUI
specification. A—Clamp Cap Screw

- B—Ratchet Handle
EUl Hold-Down Clamp Cap Screws—Specification

Final TORQUE-TURN

6. Remove socket from head of cap screw and verify that
mark has been tightened/turned at least 90° but not
more than 100° from it's original position.

LOCTITE is a registered trademark of Loctite Corp. Gontinued on next page DPSG,0U01804,1001  —19-13AUGIS—4/5

CTM100 (03NOV93) PowenTecH 10.5 L & 12.5 L Diesel Engines

110992
PN=438




Single Rail Fuel System (Later Engines)

IMPORTANT: DO NOT use red or blue LOCTITE® on
solenoid studs. Bonding strength is too
high for small studs, making future
removal impossible without twisting off
stud.

7. Reconnect injector solenoid wiring leads onto solenoid
studs. Apply LOCTITE® 222 Small Screw Thread
Locker (TY24311) to studs and tighten retaining nuts
(A) to specifications.

EUI Wiring Harness Connector Nuts—Specification
Wiring Terminal Nuts

TORQUE ... e @ 9T (1,75 b-f1)
A—Retaining Nuts

8. Instalt valve bridges, push tubes, and rocker arm
assembly. Adjust valve stem-to-bridge clearances.
(See INSTALL ROCKER ARM ASSEMBLY in Group
05.)

9. If removed or loosened, tighten all harness and line
clamps to specifications.

Fuel Line Clamps—Specification
5 Nem (4 Ih-ft)
EUt Harness-to-Shaft Clamps—Specification
TOMQUE .o aeeneeee 30 N {26 10-fE)
EUI Wiring Connector Bracket-to-Rear of Head—Specification

TOMQUE e mreee e sssssrsassssssn s e nsneene . 203 NemM {18 D)

10. Adjust electronic unit injector preload as detailed later
in this group.

LOCTITE is a registerad trademark of Loctite Corp. DPSG.OU01604.1001  —1913AUGSS-5/5
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Single Rail Fuel System (Later Engines)

ADJUST ELECTRONIC UNIT INJECTOR
@ PRELOAD

1. Remove plug from cylinder block and instail JDG820
Flywheel Tuming Toel {A).

. Rotate engine flywheel in running direction until
JDGY71 Timing Pin (B) engages slot in camshaft. This
ensures that engine is locked at TDC of No. 1
cylinder's compression stroke. Intake and exhaust
rocker arms on No. 1 c¢ylinder should be loose.

. Remaove threaded piug from crankshaft timing hole
below cil cooler and filter housing assembly.

. Slightly move engine flywheel! back and forth with
turning tool until a second JDGA71 Timing Pin {C) can
be installed in slot in crankshaft. This ensures that
camshaft and crankshaft are in sync (properly timed).

If timing pin does not enter crankshatft timing slot,

crankshaft MUST BE timed to camshaft. (See CHECK

AND ADJUST CAMSHAFT-TO-CRANKSHAFT TIMING JDGI71 Timning Pin in Camshaft
in Group 16.)

&
2
o
i
7

JDGS71 Timing Pin in Crankshaft

A—Flywheel Turning Tool
B—Timing Pin
C—Timing Pin

Centinued on next page DPSG,0LUDI004.1002  —19-13AUGIR-1/2
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Single Rail Fuel System (Later Engines)

5. Loosen lock nut (B) and loosen ¢ylinder No. 3, 5, and
6 injector rocker arm adjusting screws (A) o relieve
tension.

. Slowly tighten adjusting screw until rocker arm roller
contacts camshaft lobe at 0.0 clearance.

. Tighten adjusting screw an additional 1/2 turn (180°) to
preload injector. Tighten adjusting screw lock nut to
specifications while holding adjusting screw stationary.

EUI Adjusting Screw Lock Nut—Specification

TOPQUE .. B N {48 ID-f)

8. Remove both timing lock pins, rotate crankshaft cne
full revolution (360°) and pin crankshaft only. Engine
will now be locked at No. 6 TDC.

9. Set injector preload on cylinders Nos. 1, 2, and 4.

10. Install plug in timing pin hole in block and tighten to
specifications.

Crankshaft Timing Pin Plug in Cylinder Block—Specification

TORQUE v oo eeee s sree e eesmesnsesene e erreneeee 33 N (24 1)

Unit infector Adjusting Scraw

A—Lock Nut
B—Adjusting Screws

DPSG,OUO1004,1002 -19-13AUGI9-2/2

REPLACE ELECTRONIC UNIT INJECTOR
O-RINGS

t. The electronic unit injector’s three external O-rings (A}
must be replaced whenever injector is removed.

. Fuel system diagnosis will determine if unit injector is
not functioning properly. Refer to CTM115 (Lucas
Controllers) or CTM188 (Deere Controliers), Engine
Operation and Diagnostics.

. Replaced unit injectors will be returned by your
authorized servicing dealer to the manufacturer for
testing and rebuilding.

-UN-0D2SEP92

Ogl

Unit Injector and Ciamp

RG10313

A—O-Rings

DPSG,0U01004.1031 —19-17SEP3S-1/1
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Single Rail Fuel System (Later Engines)

< REPLACE ELECTRONIC UNIT INJECTOR
@l THRUST SLEEVE, PAD AND O-RING

. Using an O-ring pick, remove O-ring (B).

. Remove thrust socket (A) and pad (C).

. Coat parts with clean engine oil and install in reverse
order.

RG10353 -UN-16SEPgD

Electronic Unit Injector

A—Thrust Socket
B—0-Ring
C—Thrust Pad

DPSG,0U01004,1028 —18—15SEP98-1/1
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Single Rail Fuel System (Later Engines)

BLEED FUEL SYSTEM

NOTE: Under normal conditions, fuel system bieeding is
not required. Priming system with hand primer (B)
is normally sufficient. If necessaty to bleed the
systern, use the following procedure.

. Drain water and contaminates from clear water
separator sediment bow! by opening drain valve (C)
and operating primer (B) until bowl is clear of water.

RG10309 -UN-025EP99

. Close drain valve (C).

Bleed Fuel System

. ﬁl&ttlach a DR fitting and clear drgin Iir_ae to diagnqstic A—Diagnostic Port
fitting (A} and place end of line in suitable container for B—Hand Primer
diesel fuel or loosen diagnostic fitting (A) and use a C—Water Drain Valve
suitable drain pan.

. Pump hand primer (B) until a steady flow of fuel
{without bubbles) comes out of line.

. Disconnect line from diagnostic fitting or tighten fitting
securely.

. Start engine and run for five minutes at slow idle.

DPSG,0U01004,1004 —18-13AUGES-1/1
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Single Rail Fuel System (Later Engines)
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Grdup 40
Starting and Charging Systems

ESSENTIAL TOOLS

NOTE: Order tools according to information given in the
U.5. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a trademark of Deere & Company DPSG.OUDI004,861 ~15-28APREG-1/2

RWI17441 —UN-16NOVES

Starter Wranch

Remove and install starter motor.

DFSG,0U01004.861 —19-Z8APR89-2/2

STARTING AND CHARGING SYSTEM
SPECIFICATIONS

Itemn Measurement Specification
Alternator Mounting Hardware
Alternator-to-Front Plate 50 Nem (37 Ib-t)
Adjusting Strap-to-Alternator 25 Nem (18 Ib-ft)

Starter Motor Mounting Hardware 125 N*m (92 Ib-ft)

0OPSG,0U01004,959 -18-29JUL89-11
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Starting and Charging Systems

REMOVE AND INSTALL ALTERNATOR (OEM
ENGINES)

IMPORTANT: The alternator is designed with a
Transient Voltage Protector (TVP) to
protect the engine electronics. A regular
alternator without the TVP could cause
extensive damage to the electronics.

NOTE: For test and repair of alternator, refer to CTM 77.
1. Disconnect battery ground (-} cable.

2. Disconnect positive (+) red wire (A) and regulator
connector (E) (shown disconnected).

. Remove alternator belt using a 1/2 in. drive ratchet on
the belt tensioner (C).

. Remove mounting cap screws from adjusting strap (B).
Remove cap screw and nut (D) and remove alternator.

. Install alternator in reverse order.

. Torque alternator mounting hardware to the following
specifications. '

Alternator-to-Front Plate—Spegcification

TOMGUE 1 eereememacaeeeeeicic e sees seeesneeeseeeeeemeeee . D0 N {37 Bt}

Adjusting Strap-to-Aiternatlor—Specification

Torque 25 Nem (18 Ib-ft)

7. Inspect alternator belt for cracks and wear.

Afternator

A—Positive Wire Terminal
B—Alternator Strap
C—Belt Tensioner

D—Mounting Cap Screw and Nut
E—Regulator Connector Terminal

DPSG,0U01004,3005

RG102686 -UN-20AUGI9

—19-13AUGZ9-1/1
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Starting and Charging Systems

REMOVE AND INSTALL STARTER MOTOR
(OEM ENGINES)

NOTE: For test and repair of starter motor, refer to CTM
77.

1. Disconnect battery ground {-) cable.

2. Disconnact all cables and wires from starter solenoid
(A) {(shown disconnected).

. Remove starter motor using JDEBO Starter Wrench.

. Install starter motor in reverse order.

Starter Motor

. Torque motor mounting hardware to the following
specifications. A—Starter Solenoid

Starter Motor Mounting Hardware—Specification

TOTQUE 1ovivvireereemerare e cmneem e e mnmemeeeeeneees 128 WO {82 1Dt}

DPSG,.0UO1004,1006  —18—13AUGHZ-1/1

AG10285 -UN-2DAUGY9
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Starting and Charging Systems
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Group 45
Electronic Engine Controls

ESSENTIAL TOOLS

NOTE: Order tools according to information given in the
U.8. SERVICEGARD™ Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a trademark of Deere & Company DPSG,0UQ1004 956 —18-29JUL98-1/10

Depth Checking Tool ' JDG1334

Used to check depth of crankshaft position sensor in
timing gear cover.

RG10381 -UN-210CT99

JDG1334

DPSG.0UO1004 956 —15-29JULS9-2/1Q

Technician’s Electrical Repair kit JT07195B

Remove and install wires into connectors.

AW25558 -UN-29ALGSS

JT071958

DRSG,0U01004 956  —19-29JUL99-3/10

RW40022 -UN-O8SEPA3

Electrical Repair Tool Kit JDG155

Repair electrical connectors

Continuad on next page CPSG,OU01004,956  —19-29JULS3-3H0
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Electronic Engine Conirols

RW25538 -UN-2BALGIS

WEATHER PACK Extractor Tool .. ......... JDG364

Remove wires from connectors.

"Included in JTO71958 Electrical Repair Kit
DPSG.0U01004956 —19-28JULI9-510

RwW2b542 —UN-20ALGI8

WEATHER PACK Crimping Tool . ... ....... JDG783

Crimp contacts to wires

JDG783

DPSG,0U01004, 956  —19-29JUL39-6/10

RW26025 -UN-18DECSS

Crimping Tool. . ... . ... .. .. ... ...... JDGB65

Crimp contacts to wires

DPSG,0U01004,856 -19-29JUL99-7/1¢

RW25541 -UN-20AUGYIB

WEATHER PACK Extractor (Narrow) . . ... ... JDG777" \
Remove terminals from connectors. Cf“\
Ry
JDG777

'included in JTO7195B Electrical Repair Kit

Continued on next page DPSG.0OL01004,956 —19-29JUL.996/10
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Electronic Engine Controls

AW2E541 —UN-20ALGSG

WEATHER PACK Extractor (Wide) JDG776
Remove terminals from connectors.
2y

JDG776

'included in JTO7 1958 Electrical Repair Kit
DPSG,0U01004,856  —18-28JUL99-9/1D

DEUTSCH™ Electrical Repair Tool Kit JDG359

Repair DEUTSCH™ electrical connector bodies.

~LIN-065EP36

RW25540

JOG358

DEUTSCH is a trademark of Deutsch Co. DPSG,0UO1004,956 —19-28JUL99—10/40

OTHER MATERIAL

Number Mame Use

JDT405 (U.S.) High Temperature Grease Sensor O-rings.

AT6E6865 (U.S.) Lubricant Insulate electrical connectors
TY9375 (U.S) Pipe Sealant Apply to threads of oil pressure

TY9480 (Canadian) sensor.
592 (LOCTITE®)

LOCTITE is a registered trademark of Loclite Corp. DPSG 0UG1004,857 —19-29JULA8—11
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Electronic Engine Controls

ELECTRONIC ENGINE CONTROL

SPECIFICATIONS

Item
Coolant Temperature Sensor

Fuel Temperature Sensor-to-Fuel
Manifold (Dual Rail Fuel System)

Fuel Temperature Sensor-to-Fuel
Filter Housing (Single Rail Fuel
Systemn)

Fue! Pressure Sensor-to-Fuel Filter
Housing (Single Rail Fuel System)

Water-in-Fuel Sensor-to-Water
Separator Bowl

Manifold Air Temperaiure (MAT)
Sensor

Manifold Absolute Pressure (MAP)
Sensor

Camshaft Position Sensor

Crankshaft Position Sensor Spotface
(Mounting Surface)-to-Crankshaft
Timing Wheel Tooth

Crankshaft Position Sensor

ECU Mounting Bracket-to-Cylinder
Block Lower Cap Screws (2)

ECU Mounting Bracket-to-Cylinder
Biock Upper Front Cap Screw

Measurement
Torq ue

Torque

Torque

Terque

Torque

Torque

Torque

Torque

Distance

Specification
10 Nem (7.5 Ib-ft)

10 Nem (7.5 Ib-ft)

14 Nem {10 |b-ft)

14 Nem (10 Ib-ft)

14 Nem (10 Ib-t)

10 Nem (7.5 Ib-ft)

7 Nem (5 |b-ft)

14 Nem (10 Ib-ft)

36.7—38.2 mm (1.44—1.50 in.}

14 Nem (10 Ib-ft)

68 Nem (55 Ib-ft)

110 Nem (81 Ib-ft)

DPSG.OUO1004.958

=19-29JUL99-1/1

CTM100 (09NOV99)
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Electronic Engine Controls
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Electronic Engine Controls

i ELECTRONIC UNIT INJECTOR CONTROL SYSTEM
6

=21
o
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L
o0
8
=
=2
[
<+
&
o
Q
o

Electronic Unit injector (EL) Control Systern

AG,RG34710,268 -19-13AUGY99-1/2
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Electronic Engine Controfs

A—Engine Contro] Unit E—Manlifold Air J—Crankshaft Position
(ECU) Temperature (MAT) Sensor

B—Throttle Position Sensor K—Electronic Unit Injector
Sensor F—Manifold Absolute (6 used)

C—Coolant Temperature Pressure (MAP) Sensor L—Camshaft Position
Sensor (1 or 2 used) G—Qil Pressure Sensor Sensor

D—Fuel Temperature H—Fuel Pressure Sensor’ M—Diagnostic Reader
Sensor |—Water-in-Fuel Sensor’ N—Vehicle Output Monitor

NOTE: Eleciranic control system diagnosis will 3. Connect welder ground close to
determine if a sensor is not functioning welding point and make sure ECU
properly. Refer to CTM115, 6105 and 6125 and other electrical components
Engine Operation and Diagnostics for Lucas are not in the ground path.
Engine Conitrollers and CTM188, 6105 and
6125 Engine QOperation and Diagnostics for The ECU mounting bracket is attached to the cylinder
John Deere Engine Controflers. block. If removed, reinstall and tighten mounting

bracket cap screws to the following specifications.

IMPORTANT: DO NOT pressure wash the Engine

Control Unit (ECU). ECU Mounting Bracket-to-Cylinder Block Lower Cap Screws
{2y—Specification

Before welding on engi_nes with ECU, : 68 Nem (55 Ib-#)

protect the ECU from high-current

damage as follows: ECU Mounting Bracket-to-Cylinder Block Upper Front Cap
Screw—Specification

1. Disconnect ECU-to-vehicle frame
ground connection.

2. Disconnect all other connectors
from ECU.

TOMUE e 330 N (B 1h-50)

! Serisor Is on later modal engines with single fuel fiter assembly.

RG RG34710,268 —18-13AUGHI-2/2
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Electronic Engine Controls

REMOVE AND INSTALL COOLANT
TEMPERATURE SENSOR

NOTE: Your engine may be equipped with either one or
two coolant temperature sensor(s) (A).

The ECU monitors coolant temperature for engine
protection purposes and starting. Using the coolant
temperature signal, the ECU will derate engine power as
coolant temperature becomes excessive. The ECU will
also adjust fuel delivery during start-up during low coclant
temperature conditions.

1. Disconnect coolant temperature sensor wiring
connector and remove sensor from thermostat housing
(B). '

2. Coat sensor O-ring with JDT405 High Temperature
Grease and install sensor in thermostat housing.
Tighten to specifications.

Coolant Temperature Sensor—Specification

TOIQUE ..o eeeeeemiee i se e eeeeeieeesteesae e eeesmneaenneens 10 N (7.5 D)

3. Install sensor wiring connector.

Coolant Temperature Sensor

A—Coolant Temperature Sensor
B—Thermostat Housing

RG,AG34710,268

RG8550 -UN-10DECS7

=19-13AUGES-1/1
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Electronic Engine Controls

REMOVE AND INSTALL FUEL
TEMPERATURE SENSOR (DUAL RAIL
SYSTEM)

The ECU monitors fuel temperature to determine fuel
density and adjust delivery as necessary.

1. Disconnect fuel temperature senscr wiring connector
and remove sensor from fuel manifold (A).

NOTE: Plug bore with clean cap plug after removal of
sensor.

. Coat sensor O-ring with JDT405 High Temperature
Grease and install sensor in fuel manifold. Tighten to
specifications.

Fuel Temperature Sensor-to-Fuel Manifold (Dual Rail Fuel
System)}—Specification

TOTGUE ...t v e ceemesseersnsneennneens. 10 WM (7.5 1D-T1)

3. Install sensor wiring connector.

3

RGB549 —UN-10DECST

Fuel Temperature Sensor

A—Fuel Manifaold

RG.AG34710,270  ~19-13AUGI8-1/1

CTM100 (09NOV99)

PowerTecH 10.5 L & 12.5 L Diesel Engines

110899

PN=457




Electronic Engine Controls

REMOVE AND INSTALL FUEL
TEMPERATURE SENSOR (SINGLE RAIL
SYSTEM)

The ECU monitors fuel temperature to determine fuel
density and adjust delivery as necessary.

1. Disconnect fuel temperature sensor wiring connector
and remove sensor from fuel filter housing.

NOTE: Plug bore with clean cap plug after removal of
sensor.

2. Coat sensor O-ring with JDT405 High Temperature
Grease and install sensor in fuel filter housing. Tighten
to specifications.

Fuel Temperature Sensor-to-Fue! Filter Housing (Single Rail Fuel
System)}—Specification

TOMGUE L. vreeeeii et e eren e reens 14 Nem (10 1b-ft}

3. Install sensor wiring connector.
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Fuel Temperature Sensor

DPSG,QUOH004,1008  —19-23AUGY9-1/1

CTM100 (09NOV99) 45-10

PoweRTECH 105 L & 12.5 L.Diesel Engines

110889
PN=458




Electronic Engine Controls

REMOVE AND INSTALL FUEL PRESSURE
SENSOR (SINGLE RAIL FUEL SYSTEM)

NOTE: This sensor is only used on flaler engines with
single rail fuel systems (see Group 36).

The ECU monitors fuel pressure fo protect the electronic
unit injectors from low fuel pressure conditions. The ECU
will generate a diagnostic trouble code (or warning light in
some applications) when a low fuel pressure condition
axists.

RG10298 -UN-27AUGEY

Fuel Pressure Sensor (Later Engines with Single Rail Fue! Systemns

1. Disconnect fuel pressure sensor wiring connector and Oniy)

remove sensor from fuel filter housing.

NOTE: Piug bore with clean cap plug after removafl of
sensor.

2. Coat sensor O-ring with JDT405 High Temperature
Grease and install sensor in fuel filter housing. Tighten
to specifications.

Fuel Pressure Sensor-to-Fuel Filter Housing (Single Rail Fuel
System)—Specification

TOMUE .ot cecremer s s e 14 NOM (10 1b-ff)

3. Install sensor wiring connector.

DPSG,QUO1004,1010  —19-23AUGE3-1/1
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Electronic Engine Confrols

REMOVE AND INSTALL WATER-IN-FUEL
SENSOR (SINGLE RAIL FUEL SYSTEM)

NOTE: This sensor is only used on later engines with
single rail fuel systems (see Group 36).

The ECU monitars water in fuel to protect the electronic
unit injectors. The ECU will generate a diagnostic trouble
code {or warning light in some applications) when water is
detected in the fuel.

RG10297 -UN-27ALGIS

1. Di ri iring connector an )
sconnect water in fuel sensor wiring ¢ and Water-in-Fuel Sensor (Later Engines with Single Rail Fuel Systems

remove sensor from water separator bowl. Oniy)

NOTE: Plug bore with clean cap plug after removal of
56nSsof.

2. Coat sensor O-ring with JDT405 High Temperature
Grease and install sensor in water separator
bowl.Tighten to specifications.

Water-in-Fuel Sensor-to-Water Separator Bowl—Specification

Lok U U -8 X ) WO (o B o

3. Install sensor wiring connector.

DPSG.OUOMG04,1011  —19-23AUGI9-11
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Electronic Engine Controls

REMOVE AND INSTALL OIL PRESSURE
SENSOR

The ECU monitors engine oil pressure for engine
protection purposes. Under low oil pressure conditions,
the ECU will derate engine power and in some
applications, may shut the engine down. A diagnostic
trouble code or warning light is generated.

1296 —UN-27ALIGS9

1. Disconnect oil pressure sensor wiring connector and

remove sensor from oil cooler housing.

. Coat sensor O-ring with JDT405 High Temperature Oif Pressure Sensor
Grease. Coal threads of sensor with LOCTITE® 592
Pipe Sealant with TEFLON®. Install sensor in 0il cooler
housing and tighten securely.

3. Install sensor wiring connector.

LOCTITE is a registered trademark of Loctita Corp.
TEFLON is a registered trademark of Du Font Co. DPSG.OUCTO04.1012  ~19-23ALIGIS-1/1

110299
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Electronic Engine Controls

REMOVE AND INSTALL MANIFOLD AIR
TEMPERATURE {MAT) SENSOR

The ECU uses the manifold air temperature and manifold
absolute pressure sensor signals for engine airflow
calculations.

. Disconnect Manifold Air Temperature sensor wiring
connector.

. Remove sensor from bottom side of intake manifold

(6105H and 6125H engines) or aftercooler (6105A :
engines). Manifold Air Temperature (MAT) Sensor
. Coat O-ring with JDT405 High Temperatura Grease.

. Install MAT sensor in bottom side of intake manifold or
aftercocler. Tighten to specifications.

Manifold Air Temperature (MAT) Sensor—Specification

TOMGUE weeevemeeee e et eenenntrsnann e seeneneeneenes 10 N (7.5 [b-ft)

5. Install sensor wiring connector.

RG,AG34710,271  —19-13AUGIS-1/1
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Electronic Fngine Controls

REMOVE AND INSTALL MANIFOLD
ABSOLUTE PRESSURE (MAP) SENSOR

The ECU uses the manifold absclute pressure and
manifold air temperature sensor signals for engine airflow
calculations.

1. Discbnnect Manifold Absolute Pressure sensor hose
{6105A and 6125A engines) and/or wiring connector,

. RAemove sensor from intake manifold or aftercooler.

AGE547 —UN—2DMAYGE

Marnifold Absolute Pressure (MAP) Sensor

. Remove two cap screws and remove sensor.
. Coat O-ring with JDT405 High Temperature Grease.

. Install sensor on intake manifold or afiercooler. Tighten
two cap screws to specifications.

Manpifald Absolute Pressure (MAP) Sensor—Specification

Torque 7 Nem (5 Ib-ft)

8. Connect hose (6105A and 6125A engines) and for
wiring connector.

RG RG34710,272  -19-13AUGI-141
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Electronic Engine Controls

REMOVE AND INSTALL CAMSHAFT
POSITION SENSOR

IMPORTANT: Camshaft position sensor MUST BE
removed for camshaft removal and
installation.

The ECU menitors the position of the camshaft and
crankshaft to determine piston position and the optimum
time to start and stop injecting fuel. The camshaft position
sensor monitors camshaft position and sends it to the
ECU.

1. Disconnect camshaft position sensor wiring connector.
. Remove sensor from cylinder head.
. Coat O-ring with JOT405 High Temperature Grease.

. Install sensor in cylinder head. Tighten fo
specifications.

Camshaft Position Sensor—Specification

TOMUE veeecee ettt rereecas s et msssnssnenssnene 14 WO (10 10-f)

“UN-20MAYZE

RG8544

Camshaft Position Sensor

AG,RGMT10,273 —18-13AUGIS-1A1
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Electronic Engine Controls

REMOVE AND INSTALL CRANKSHAFT
POSITION SENSOR

NOTE: Crankshaft vibration damper and front seal shown
removed.

The ECU monitors the position of the crankshaft and
camshaft to determine piston position and the optimum
time to start and stop injecting fuel. The crankshait
position sensor monitors crankshaft position and sends it
to the ECU.

RG10290 -UN-24AUGOS

. Disconnect crankshaft position sensor wiring
connector,

. Remove sensor (B) from timing gear cover.
. Before installing sensor, check sensor to crankshaft
timing wheel dimension using cne of the following

methods.

Measure sensor depth using JDG1334 Depth
Checking Tool:

Install JDG1334 Tocl (G) in sensor bore in timing gear
cover and tighten by hand.

Push in on pin {C) until it firmly contacts timing wheel
(H).

RG103BC —UMN-120CT9

Check position of pin end (C) in relation to top surface Using JDG1334 Depth Checking Too!

of tool as shown in (D, E and F). A—Machined Mounting Surface (Spotface)
B—Crankshaft Position Sensor

It the lower shoulder of the pin extends above the top C—Pin (In JDG1334 Depth Tool)

surface of the depth tool (D), sensor depth is too low. D—Sensor Depth Low (Shim Required)

Add one R60756 shim to sensor when installing. ,E:g::::: ggs:: tizrﬁgh(':;;::‘:;sﬂequ"ed)

o ] Investigation)
if the lower shoulder of the pin is within ranges of G—JDG1334 Depth Checking Tool

marks (E)}, sensor depth is correct and no shim is H—Crankshaft Timing Wheel
required. {The correct sensor depth is between the top

of the pin and the lower shoulder of the pin flush with

the top surface of the depth tool.)

If pin end is below top surface of depth tool (F), sensor
is tao high. Further investigation is required. Contact
your Dealer DTAC representative.

Continued on next page RG,RGIH710,274  ~19-13AUGIS-1/2
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Electronic Engine Controls

i JDG1334 is not available, use a depth gauge fo
measure distance from sensor spotface (machined
mounting surface) (A} on timing gear cover to face of
crankshaft timing wheel tooth and compare to following
specifications.

Crankshaft Position Sensor Spotface (Mounting
Surface)-to-Crankshaft Timing Wheel Tooth—Specification

Distance . 36.7—38.2 mm {1.44—1.50 in.)
if distance is less than 36.7 mm (1.44 in.), install R60756
shim when installing sensor. If distance is greater than

38.2 mm (1.50 in.), further investigation is required.
Contact your Dealer DTAC representative.

4, Coat O-ring on sensor with JDT405 High Temperature
Grease.

. Install sensor (and shim if required) in timing gear
cover. Tighten to specifications.

Crankshaft Position Sensor—Specification

TOPGUE cvvereereeriereeeereenes et eeeneesseese e ensemaesneseneeserenneneees 14 NOITL (10 1o-ft)

AG,RG345710,274 —19-13AUGYS-2/2
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Electronic Engine Conirois

CONNECTORS

Connectors are devices that provide for assembly and
disassembly of systems. Connectors should always be
serviced using tools designed for that type of connector. A
good crimp is important to mechanical and electrical
soundness. Repaired connectors should be physically
tested by pulling to be sure the contact is firmly attached
to the conductor.

NOTE: See ELECTRONIC ENGINE CONTROL SYSTEM
AND SENSORS, in this group, for a diagram
showing focation of alf sensor connectors. For
vehicle engines, refer to machine QOperation and
Tesls manual for complete wiring diagrams,
including connectors.

IMPORTANT: I for some reason the connectors are
not connected, such as when the fuel
injection pump is removed, it is
important to protect the connectors
from debris.

Refer to the procedures which follow for repair of various
type of connectors.

RGAG3471¢.1328  -19-230CT97—1/1

USE ELECTRICAL INSULATING COMPOUND

Apply AT66865 Compound directly to the terminals
between the wire seal and connector body. This provides
a moisture barrier, especially in wet and humid conditions.

R(,RG34710,13356 —18-230CTa7-141

CTM100 {09NOVS9)
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Electronic Engine Controls

USING HIGH-PRESSURE WASHER

IMPORTANT: Reduce pressure when directing
pressurized water at electronic or
electrical components and connectors
as this may cause the components to
malfunction. Always reduce pressure,

“and spray at a 45 to 90 degree angle.

& <

Using High-Pressure Wastier

TeE42E) -UN-180CTE8

AG AG34710,1328  —19-23CCTO7-1/1

REPAIR WEATHER PACK™ CONNECTOR

IMPORTANT: Identify wire color locations with
connector terminal letters.

Open connector body.

1

Insert JDG364 Extraction Tool' over terminal contact in
connector body.

NOTE: If terminal cannot be removed, insert wire or nail
through extractor tool handle and push terminal
contact frorn connector.

Hold extractor tool fully seated and pull wire from
connector body.

Weather Pack is & trademark of Packard Electric

! Included in JTO7195B Electrical Repair Kit

TS0128  —UN-23ALGES

Continued on next page AG,QUGDOCE.296  —19-03N0OVIS-1/3
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Electronic Engine Controls

NOTE: Cable seals are color coded for three sizes of
wire:

¢+ Green - 18—20 Gauge Wire
s Gray - 14—16 Gauge Wire
« Biue - 10—12 Gauge Wire

IMPORTANT: The seal must fit snug over the cable
insulation, without a gap between the
cable seal and the insulation.

Push correct size cable seal on wire.

Strip insulation from wire to expose 6 mm (1/4 in.) and
align cable seal with edge of insulation,

NOTE: Contacts have numbered identification for two
sizes of wire:

s #15 - 14—18 Gauge Wire
« #19 - 18—20 Gauge Wire

Put correct size contact on wire and crimp in position with
a W-type crimp using a JDG783 Weather Pack Crimping
Tool.

d on next page AG.0UQD008,296 —19-03NOVES-2/3

Y86136  —UN-23AUGES

TS1623 —UN-02NOV4
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Electronic Engine Controls

IMPORTANT: Contact lances must be carefully spread
to assure good seating on connector
body.

NOTE: Connector bodies are “keyed” for correct contact.
Be sure contacts are correctly aligned.

Correct contact installation for sfeeve (A) and pin
(B) is ilustrated.

TS0139 -UN-Q2DECSR

Push contact into new connector body until fully seated.
Pull on wire slightly to insure contact is locked in position.

Transfer remaining wires to correct terminal in new
connector.

Close connector body.

A—Sleeve
B—Pin

AG,OUORO08,296 —19-0DINOVIG-3/3

REMOVE CONNECTOR BODY FROM BLADE
TERMINALS

Depress locking tang {A) on terminal using a small screw
driver. Remove connector body.

Bend locking tang back to the original position (B) before
installing connector body.

RW4218 -UN-23AUGAS

A—Locking Tang
B——0riginal Position

AG,OLCDOGS, 287 —19-270CT88-11
CTM100 (0INOVIZ) 45-22 PowerTecH 10.5 L & 12.5 L Diesel Engines
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Electronic Engine Controls

REPAIR (PULL TYPE) METRI-PACK™
CONNECTORS

Disconnect the METRI-PACK connector (A). Remove tie
bands and tape.

NOTE: Use JDG777 Terminal Extraction Tool' to remove
terminals.

Angle tip so tip slides close to the plastic socket edge
pushing inward on terminal locking tab (D) .

Insert JDG777 Terminal Extraction Tool {B) 6 mm (1/4 in.)
into connector bady socket (C).

Remove JDG777 Terminal Extraction Tool and push
terminal (E) from socket.

Remove terminal and strip wire using /DG145
Electrician’s Pliers®.

METRI-PACK is a trademark of Delphi Packard Electric Systemns
! Included JTO718958 Electrical Repair Kit

YIncludad in JOG155 Elactrical Repair Tool Kit

A—Connector

B—JDG777 Terminal Extraction Teol
C—Body Socket

D—Locking Tab

E—Terminal

Continued on next page AG,OUCD008,208 ~19-03NOVE8-1/2
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Electronic Engine Controls

Crimp new terminal on wire through connector using
JDG144 Crimping Pliers' (A).

NOTE: Terminal will seat only one way. If terminal does
not pull into the connector body socket, check for
correct terminal alignment.

Check to make sure locking tab on new terminal is in
outward position, then pull on wire until terminal locks in
connector body sacket.

I:ncluded in JDG 155 Electrical Repair Tool Kit

AW77143 -UN-07DECSA

A—Crimping Pliers

AG,0UODG0B,298  —19-0aNOVEg-2/2

REPAIR (PUSH TYPE) METRI-PACK™
CONNECTORS

Disconnect the METRI-PACK connector. Remove the tie
bands and tape.

Remove the connector lock (A), and mark wire colors for
identification.

NOTE: Use JDG776 Extraction Tool with 56, 280, and
630 Seriess METRI-PACK terminals. Use JDG777
Extraction Toof with 150 Series METRI-FACK
terminals.

Insert JDG776 or JDG777 Terminal Extraction Tool' (B)
into connector body sacket {C} pushing the terminal
tocking tab inward.

Remove extraction tool and pull terminal (D) out of the
socket.

METRI-PACK js a trademark of Deiphi Packard Electric Systems

! Inciuded in JTO71958 Electrical Repair Kit

Identify wire color locations with connector terminal letters.

RN

AWT77137 —UN-0SDECI8

A—Connector Lock
B—Extraction Too!
C—Connecior Body Socket
D—Terminal

Continued on next page AGOUCDO08,289 —19-03NOVIB-1/6
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Electronic Engine Controls

Remove old contact from wire using JDG145 Universal
Electrical Pliers'.

'ncluded in JDG 155 Electrical Repair Tool Kit

TS0132 -UN-23AUGSE

AG,QUOD00A,268 -19-03NOVIS-2/6

NOTE: Cable seals are color coded for three sizes of
wire:

s Green - 18—20 Gauge Wire
e Gray - 14—16 Gauge Wire
s Blue - 10—12 Gauge Wire

IMPORTANT: The seal must fit snug over the cable
insulation, without a gap between the
cable seal and the insulation.

Push correct size cable seal on wire.

Strip insulation from wire to expose 6 mm {1/4 in.) and
align cable seal with edge of insulation,

—UN-23AUGSE

B

T50128

AG,0U0D008,289  ~19-03NOVEI-3/6

Install correct size contact on wire.

Crimp contact (A) in position with a "W” type crimp using
JDG8865 Crimping Tool (B}.

A—Coniact
B—Tooi

Continued on next page

-UN-070ECa8

HW771 33

AG.QUODOSE 289 —13-0300VIS-4/6
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Electronic Engine .Conirols

: Crimp cable seal (A) on contact using JDGB865 Crimping
& Tool (B). :

AWT7138 -UN-07DEC98

A—Cable Seal
B—Crimping Tool

AG,0U0D008,298 _—19-03NDVEI-5/6

Make sure locking tab (A) on the new terminal is in the
outward position.

Push terminal into connector body socket until terminal
locks.
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Electronic Engine Controls

REPAIR DEUTSCH™ CONNECTORS

Select correct size extractor tool for size of wire to be
removed:

NOTE: JDG361, JDG362, and JDG363 are part of
JDG359 DEUTSCH Electrical Repair Tool Kit

s JDG361 Extractor Tool - 12—14 Gauge Wire
+ JDG362 Extractor Tool - 16—18 Gauge Wire
» JDG363 Extractor Tool - 20 Gauge Wire

RW77142 ~UN-070ECSS

Start correct size extractor tool over wire at handle {A).
A—Handie

Slide extractor tool rearward along wire until tool tip snaps
onto wire.

IMPORTANT: DO NOT twist tool when inserting in
connector.

Slide extractor tool along wire into connector body until
tool is positioned over terminal contact.

Pull wire from connector body using extractor tool.

DEUTSCH is a trademark of Deutsch Company AG.OUODOOE.304  ~19-03NOVAT-1/6

Strip 6 mm (1/4 in.) insulation from wire.

Adjust selector {A) on JDG360 Crimping Tool' for correct
wire size |

Loosen lock nut (B) and turn adjusting screw (C) in until
screw stops.

TS117 -liN-23AUGSS

A—Selector
B—Lock Nut
C—Adjusting Screw

! Included in JDG359 Electrical Repair Kit

Continued on next paga AG,0UODG08 304 —-19-D3NOVIS-2/6

CTM100 (09NOVS9) 45-27 PoweRTECcH 10.5 L & 12.5 L Diesel Engines

110893

PMN=475




Electronic Enging Controfs

§d IMPORTANT: Select correct size contact sleeve or pin
- to fit connector hody.

Insert contact (A) and turn adjusting screw (D) until
contact is flush with cover (B).

Tighten lock nut (C).

A—Contact
B—Caover

C—Lock Nut
D—Adjusting Screw

AG,CUODODS, 304  —19-03NOVIS-3/6

IMPORTANT: Contact must remain centered between
indenters while crimping.

Insert wire in contact and crimp until handle contacts stop.

Release handle and remove contact.

TE158  —UN-23AUGRS

AG.OUDDODS 304 -19-03NOVIg—4/6

IMPORTANT: If all wire strands are not crimped into
contact, cut off wire at contact and
repeat contact installation procedures.

NOTE: Readjust crimping fool for each crimping
procedure,

Inspect contact to insure all wires are in crimped barrel.

TS0135 -UN~23ALGSS

Conti i on next page AG.QUOD008, 304 —19-03NDV98-5/6
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Efectronic Engine Conlrols

IMPORTANT: Install contact in correct location using
correct size grommet.

Push contact straight into connector body until positive
stop is felt.

Pull on wire slightty to insure contact is locked in paosition,

Transfer remaining wires to correct terminal in new
connector.

AW77141 —-UN-07DECS8

AG.OUOD008,304  —19-03N0OVOA-G/8

REPAIR CINCH CONNECTORS

NOTE: Identify wire color locations with connector
terminal letters.

Open connector body and slide rubber packings {A) from
connector body (B).

w
o
4
a
<
€O
Ny
=
5
<
3
§
K

A—Rubber Packings
B—Connector Body

Continued on next page AG,0UODO08,305  -19-03NOVER-1/3
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Electronic Engine Conirols

NOTE: Beveled side of removal tool blade must face
latch (A).

Removal tool is stored in connector body.

- Install removal tool (B).

Rotate tool clockwise to release latch and lift secondary
lock (C).

Release other latch.

Remove secondary lock.

A—Latch
B—Tool
C—Secondary Lock

Continued on next page

RW77091 -UN-2BAPR98

AG,DUODE08, 305  —19-D3aN0OVag-2/3
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Electronic Engine Controls

NQTE: Bevel tip of removal tool must be up when
installing into contact opening.

Removal tool can be substituted using JDG777
WEATHER PACK Extractor’

Insert tip (A) of removal tool into upper contact opening
(B}.

Hold tool tully seated and pull wire from connector body
and rubber packing.

Remove old contact and strip & mm (1/4 in.) of insulation
from wire using JDG145 Universal Electrical Pliers?,

Crimp new contact on wire using JDG144 Crimping
Pliers?

Push contact through rubber packing and into new
cannector body until fully seated.

Install remaining wires to correct terminals in new
connector,

Install secondary lock.

Close connector body.

'Included in JTO71858 Technician's Efectrical Reapir Kit

2 Included in JOG155 Elactrical Repair Tool Kit

Pull on wire slightly to insure contact is locked in position.

RW?7092 —UUN-28APR98

A—Tip
B—Contact Opening

AG,0UODG08,305  —18-03N0VI-/3
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Group 99
Dealer Fabricated Tools

HOW TO MAKE TOOLS

These tools can be made in a service shop using
common shop tools and locally obtained materials.

- @
«

RG.RGI4710.275 —19-30SEP97-1/1

DFRG4—CAMSHAFT LOCKING TOOL

Q)

-UN-10DECS7

DFRG4 Camshaft Locking Toot

C—57.15 mm (2.25 in.)
D—28.57 mm (1.12 in.}

A—12.7 mm {0.50 in.)
B—95.25 mm (3.75 in.}

E—50.8 mm (2.00 in.)

RG8534

RG,RG34710,276 -18-305EP&7-1/1
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Dealer Fabricated Tools

%9 DFRG3—CYLINDER LINER HOLDING FIXTURE

T387488

1—254.0 mm (10 in.)
2—127.0 mm (5 in.)
3—-38.1 mm (1.5 in.}
4—405.4 mm (16 In.)
5—330.2 mm (13 in.)
6—9.52 mm (0.38 in.}
7-—12.7 mm {0.5 in.)

DFRG3 Liner Holding Fixture

8—31.86 mm (1.25 in.) 15—2 used
9—63.5 mm (0.25 in.) 16—304.8 mm (12 in.)

10—25.4 mm (1 in.)

17—-5/16 in.—18 Tap

11—6.35 mm (0.26 in.} 18—69.85 mm (2.75 in.}
12—152.4 mm (6 in.) Radius
13—0.328 in. Drill Through 19—101.6 mm (4 in.)

14—5/16 in.—18 Tap

20—111.25 mm (4.38 in.)

—Un-2400T88

Ta&748N

21—60,45 mm (2.38 in.)

22—5/16 In. [times } 1 in.
Cap Screw

23—38.1 mm (1.5 in.) Angle
Iron

RG AGIM710,277  —19-30SEPI7—1/1
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Aftercooler
Inspect
Remove and install
Air intake and exhaust system specifications . . .
Air intake system, check
Air purge valve, remove and install (dual tail
system)
Alternator, remove and install
Altitude, effects on engine performance
Auxiliary drive
Exploded view
SAE "A", align front adapter
SAE "B", repair

Backlash, gear train, check and adjust
Bearings, fan drive, replace
Bearings, main

Inspect thrust bearings

Thrust hearing new part specifications
Belt tensioner

Check spring tension

Replace
Bleed fuel system {dual rail system). .. ... ...
Bleed fuel system (single rail system)
Block, cylinder

Complete disagsembly

Inspect and clean

Install main bearings

Measure . . ...

Remove crankshaft

Remove main bearing caps
Break-in, engine

Break-in oil

Guidelines

Perform break-in

COOLSCAN and OILSCAN
Camshaft and timing gear train specifications. . . 16-5
Camshaft gear access cover torque
sequence
Camshaft gear access cover
Install
Remove
Torque sequence

Camshaft gear
Retainer torque sequence
Camshaft position sensor, remove and
install
Camshaft-to-crankshaft timing
Camshaft
Bushings, replace
Inspect camshaft and roller followers
Inspect sensor lobe
Measure bushing ID and journal OD
Measure lobe lift height
Remove and install
Check valve, fuel filter, remove and install (single rail

Check valve, primary fuel filter, remove and install
{dual rail system}
Check vaive, return fuel, inspect (single rail

Connecting rods
Assemble pistons and rods
Disassembly pistons and rods
General information
Inspect and measure bearings
Inspect rods and caps
Install pistons and rods
Preliminary checks
Remove connecting rods and pistons
TORQUE-TURN cap screws
Connectors, electrical

DEUTSCH, repair
General information
METRI-PACK, pull type
METRI-PACK, push type
Remove body from blade terminals. . ... ...
WEATHER PACK, repair
Controls, EUI components
Coclant heater, remove and install
Coolant temperature sensor, remove and
install
Coolant
Disposal
Testing
Cooling system
Check and service
Coolant
Flush and service
Specifications
Crankcase ventilation assembly, clean and
inspect
Crankcase ventilation system, check
Crankshaft damper
Inspect

CTM100 (09NOV99)

PoweRrTecH 10.5 L & 12.5 L Diesel Engines

110883
PN=1




Torgue sequence
Crankshaft front ail seal
Remove
Torque sequence
Crankshaft position sensor, remove and

Crankshaft rear oil seal and housing,
remove
Crankshaft rear oil seal housing

Torque sequence
Crankshaft rear oil seal torque sequence
Crankshaft, main bearings and flywheel,
specifications
Crankshaft-to-camshaft timing
Crankshaft
Check end play
Grinding guidelines
Grinding specifications
Inspect thrust bearings
Inspect
Install damper and front oil seal
install main bearings

Main bearing oil clearance
Measure main bearings and journals
Rear seal and wear sleave, install
Remove main bearings
Remove
Replace drive gear and timing wheel
Thrust bearing new part specifications
Cylinder block, liners, pistons and rods,
specifications
Cylinder block
Complete disassembly
Front plate, remove and install
Front plate, targue seguence
Inspect and clean
Install main bearings
Measure assembled main bearing cap
LD 15-34
Measure liner standout
Measure piston protrusion
Measure
Remove crankshaft
Remove main bearing caps
Remove pistons and connecting rods
Top deck, clean and inspect
Cylinder head
Cap screw TORQUE-TURN
Check flatness

Clean and inspect

Complete final assembly

Electronic unit injector sleeve, raplace {using
JDG1184)

Electronic unit injector sleeve, replace (using
JDG981)

Gasket failure analysis

Gasket repair and inspection

Instail cylinder head

Measure thickness

Preliminary checks

Remove cylinder head

Replace camshaft bushings

Resurface

Specifications

Valve seat bore, measure
Cylinder liners

Deglaze

Holding fixture

Inspect

Install O-ring packings

Install

Measure flange thickness

Measure standout (height above block) 10-56
Measure standout 05-71, 10-22
Preliminary checks

Remove (Using DO1062AA or DO1073AA) .. 10-24
Remove (Using JDG1145)

Stamping, manufacturing code

Damper, vibration
Inspect
Install
Remove
Torque sequence
Dealer fabricated tool
Camshaft locking tool
Cylinder liner holding fixture
Diesel engine oil
Diesel fuel
Dual rail fuel manifold, remove and install . ... 35-14
Dynamometer test specifications
Dynamometer test

Electrical connectors
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Index
Page Page
DEUTSCH ........ ... .. ... . 45-27 F
General information. ... ................ 45-19
METRI-PACK . ... .. ... ...... ... .. ... 45-24 Fan drive bearings, replace ................ 25-6
WEATHER PACK . . ........ ... ... ... 45-20 Flush fuel rail (dual raif system) . ........... 35-25 Y
Electrical insulating compound .. . .......... 45-19 Flywheel housing 3
Electrical system Measure face runout. .. .. ....... ... ..., 15-18
Check. ... ... i e 04-13 Bemove ... ... e 15-22
Specifications . . ......... ... ... 45-4 Flywheel
Electronic Unit Injector (ELN) Inspect . .. .. ... 15-20
Adjust preload (dual rail system). ... .. .. .. 35-22 fnstall ............. . ... . i 15-23
Adjust preload (single rail system) ........ 36-22 Measure flatness. .. .. ....... ... .. ... .. 15-19
Adjustpreload. ........ .. ... oo 05-15 Remove .......... ... . ... 15-20
Control system ... .. .. ... ............ 45-6 Replaceringgear............. ... .. ... 15-21
Remove and instal (dual rail system) .. .. .. 35-17 Torque SeqUEncCe .......coveve v 15-11
Remove and install (single rail system}). .. .. 36-17 Front crankshaft il seal
Replace O-rings (dual rail system) ... ... .. 35-23 Imstall ... 15-50
Replace O-rings (single rail system) . . ... .. 36-23 Remove ......... ... ... ieint. 15-16
Replace sleeve (using JDG1184} ... ...... 05-60 Torque sequence . .................... 15-10
Replace sleeve (using JDGB981) .......... 05-55 Front plate
Replace thrust sleeve and pad (dual rail Removeandinstall.................... 10-13
system) . ... 35-24 Torque sequence .. ................... 10-12
Replace thrust sieeve and pad (single rail Front timing gear backlash, adjust . . ........ 16-10
systern) . ... L. 36-24 Fuel filter
Engine adapter, repair stand ... ............ 03-8 Fuel filter check valve, remove and install (single
Engineoil.... ... ... .. ... . .. 02-3 railsystem) .. .. ... .. ... .. 36-14
- Enging Internal 10 micron screen, remove and
Alternative and synthetic lubricants. . .... ... 02-4 install........... ... 36-13
Applicationchart. .. ... .. .. .......... ... 01-6 Primary filter check valve, remove and install {dual
Assemblychecks . .................. .. 10-66 rail system} .. ..., ... ... oL 35-10
Assembly sequence . .. ... ... 04-5 Replace filter/water separator (single rail
Break-in guidelines . . ... . ............ ... 04-7 system) . ... ... 36-6
Break-in, perform .......... ... ... ... ... 04-8 Replace final/secondary element (dual rail
Cleaning . . ........ ... ... ... ... ... ... 03-10 system) . ... ... ... . ... ... 35-6
Complete disassembly . . ................ 04-1 Replace primary filter/water separator (dual rail
Coolant specifications . . ................. 02-8 system) .. ... .., 35-7
Coolanttesting ....................... g2-11 Fuel manifold, remove and install {dual rail
Disassembly sequence . ... ... ........... 04-1 system). .......... ... .. 35-14
Dynamometertest. .. .. ... ... .. ........ 04-16 Fuel pressure regulating valve, inspect (singte ralil
Finalassembly . ...................... 10-68 system). .. ... .. ..., 35-16
General specifications. .. ................ 01-7 Fuel pressure sensor
Liffing . ... 03-7 Remove and install (single rail system). . . .. 45-11
Mourting engine onto repair stand . ...... .. 03-8 Fuel primer pump, remove and install (single rail
Option code label ... .. .. e 01-5 SYStem). . ... e 36-14
Preliminary testing before tune-up. ... ... .. 04-14 Fuel rail, flush {dual rail system). . .......... 35-25
Repair stand adapters. . . ............. ... 03-6 Fuel supply pump drive pin, replace......... 16-20
Repairstand.......... . ............... 03-3 Fuel supply pump
Sealants . ... ... .. ... . ... o o 04-3 Remove and install (dual rail system) .. .. .. 35-12
Serial number plate. ... ... ... L. 0i1-4 Remove and install (single rail system). .. .. 36-15
Tune-up recommendations . ............. 04-15 Fuel system
Exhaust and air intake system specifications . . . 30-2 Bleed (dual rail system) . ............... 35-27
Exhaust manifold Bleed (single raif system) .. ... .......... 36-25
Remove, inspectand install ............. 30-21 Dual rail, components . .................. 35-5
Exhaust system, check. .................. 04-10 Flush fuel rail (dual rail system} ... ....... 35-25
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Index
Page Page
General information (single rail system) .. ... 36-4 Intake manifold
Regulating valve, high pressdre, remove and Remove, inspectand install . ............ 30-24
install (single rail system) . ............ 36-11
Regulating valve, low pressure, remove and
install (single rail system) .............36-10
Single rail, components. . ............ .. .. 36-5 L
Specifications, dual rail system . . .......... 35-3 ) .
Specifications, single rail system. ....... ... 36-3 Low pressure regulating valve, remove and install
Fuel temperature sensor (smgle rail system) .................... 36-10
Remove and install (dual rail system)....... 45-9 Lubricant ) ,
Remove and install (single rail system). . ... 45-10 Alternative and synthetic. ................ 02-4
FUBL . o o o oo oo 02-1 Lubricants, mixing. . . ... ........ ... ... 02-4
Lubrication system specifications . . .......... 20-3
G M
Gear train backlash, check and adjust . . . .... 16-10 Main bearing caps, measure assembled ID . . . 15-34
Grease . . 02-6 Main bearings
Install . . ..., ... . 15-40
Measure ........ ... .. ... oL, 15-33
H Qilclearance. .. ..... ... ... oo .. 15-29
Remove .. ....... .. . i 15-27
Manifold Absolute Pressure {(MAP) sensor, remove
Head gasket and install . . . ..o 45-15
Construction . ... 05-28 Manifold Air Temperature (MAT) sensor, remove and
Failure analysis. . .. ................ ... 05-30 install 45-14
Repair and inspection. ... .............. 05-32 Metric torque values. . . ...o..onn e oennnnn, 01-2
Heater, coolant, remove and instafl ...... ... 25-24
High pressure regulating valve, remove and install
(singleraillsystem) . ................... 36-11
High pressure washer, using with electrical 0
COmponents . ........... .o 45-20
OILSCAN and COOLSCAN .. .............. 02-5
Qil cooler and il filter bypass valves, remove,
inspectandinstall . . ................... 20-11
I Oil cooler
Exploded view. .. . ............ ... . ..... 20-7
Inchtorque values . ....... ... ... ... . ..... 01-1 Remove, clean and inspect. . ....... ... .. 20-13
Injector Qil filter adapter, inspect and replace . ... .. ... 20-9
Adijust preload (dual rail system). ... ...... 35-22 Qil filter and housing/oil cooler cover and valve
Adjust preload (single rail system) ........ 36-22 housing
Adjustpreload. .. ............... .. .... 05-15 Exploded view. .................. ... ... 20-7
Remove and install (dual rail system) ... ... 35-17 Install ... ... . . e 20-15
Remove and install (single rail system). .. .. 36-17 Remove ...... . ... . . ... ... 20-8
Replace O-rings (dual rail system) .. ... .. 35-23 Torque SeqQUBNCE . . .. . .. i 20-5
Replace O-rings (single rail system) ... .. .. 36-23 Qil pan
Replace sleeve (using JDG1184) .. ... . ... 05-60 Install ....... ... ... ... . . .. ... 20-22
Replace sleeve (using JDGS81) . ... ... .. 05-55 Remove . ... .. . .o e 20-20
Replace thrust sleeve and pad (dual rail TOrQUE SBOUBNCE . . .ot v et v ie i aaan e 20-6
system) . ... .. ... 35-24 Qil pickup tube, remove and install. . ... ... .. 20-21
Replace thrust sleeve and pad (single rail Qil pressure requlating valve, remove, inspect and
system}. ... ... ..o L 36-24 install ... ... ... . ... 20-10
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Qil pressure relief valve, remove, inspect and
install
Qil pressure sensor
Remove and install
Oil pump
Clean and inspect pump and drive gear . ... 20-18
Install

Option code |abel

PLASTIGAGE
Main bearing oil clearance
Piston pins and bushings
Inspect pin and bore
inspect . . .
Install piston pin bushings
Remove bushings and clean bore
Piston spray jets, remove and install
Piston-to-liner clearance, measure
Pistons :
Assemble pistons and rods

Disassemble pistons and rods

Inspect compression ring groove (6105) .. .. 10-35
Inspect compression ring groove (6125) . ... 10-36
Inspect oil ¢ontrol ring groove

Inspect pin and bore

Install pistons and rods

Measure protrusion

Pins and bushings, ingpect

Piston pin bushing, install

Piston-to-liner clearance, measure

Preliminary checks

Remove piston pin bushings and clean

Remove pistons and rods
Pressure regulating vaive, fuel, inspect (single rail
system)
Primer pump, remove and install {(single rail
system). . .
Purge (bleed) fuel system (dual rail system). . . 35-27
Purge (bleed) fuel system (single rail
system}

Rear ¢il seal and housing

Rear oil seal and wear sleeve, install
Rear oil seal housing
Install
Torque sequence
Rear oil seal
Torque sequence
Repair stand
Engine adapters
Mounting safety
Return check valve, inspect (single rail
system)
Rocker arm assembly
Assemble
Check and adjust clearance and preload . ..
Disassemble and inspect
Install

Rocker arm cover
Gasket replace
Install
Remove and install
Roller followers, camshaft, inspect

S

Safety precautions, repair stand mounting
Screen, internal fuel filter, remove and
install
Sealant application guidelines
Sensor
Camshaft position, remove and install 45-16
Coolant temperature, remove and install 45-8
Crankshaft position, remove and install 45-17
Fuel pressure, remove and install {single rail
system)
Fuel temperature, remove and instafl (dual rail
system)
Fuel temperature, remove and install (single rail
system)
Manifold Absolute Pressure (MAP), remove and

Manifold Air Temperature (MAT), remove and
install

Qil pressure, remove and install

Water in fuel, remove and install (single rail
system}

Specifications

Air intake and exhaust system

Camshaft and timing gear train

Cooling system

Crankshaft, main bearings and flywheel

CTM100 (09NOVI9)

Index-5

PowerTECH 10.5 L & 12.5 L Diesel Engines

110899
PN=5




Cylinder hlock, liners, pistons and rods
Cylinder head and valves
Dual rail fuel system
Bynamometer test
Electrical system
General OEM engine
Lubrication system
Single rail fuel systern
Starting and charging systems
Starter motor, remove and install

Starting and charging system specifications . . . .

Supplemental coolant additives

Surge tank, fuel system, remove and install . . .

T

TORQUE-TURN
Connecting rod cap screws
Cylinder head cap screws

Temperature, effects on engine performance . .

Thermostat housing, remove and install
Thermostats

Install

Hemaove

Timing adjustment, camshaft-to-crankshaft
Timing gear cover
Install
Remove
Torgue sequence
Timing gear train specifications
Torque values

Metric
Tune-up recommendations
Turbocharger
Axial bearing end play test
Break-in
Disconnect oil inlet line
Extending life
Failure analysis
Install

Radial bgaring clearance test
Hemove

Unit injector
Control system

Replace sleeve (using JDG1184)
Replace sleeve (using JDG981)

V-belt tensioner
Check spring tension
Replace
Valve clearance, check and adjust
Valve guide
Measure ILD........ ... ... .. ... ... .. 05-47
Replace
WValve rotators, inspect
Valve seats
Clean and inspect

Install inserts
Measure bores in head
Remove inserts
Valve springs
Inspect and measure
Valve, oil filker bypass, remove, inspect and
install
Valve, oil pressure regulating, remove, inspect and

Valve, oil pressure relief, remove, inspect and
install
Valves, intake and exhaust

Height (recess), measure
Install valves
Preliminary checks
Remove valves
Specifications
Ventilation assembly, crankcase, clean and
inspect
Ventilation system, crankcase, check
Vibration damper
Inspect
install

Warm temperature operation
Water in fuel sensor
Remove and install (single raii systemj
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Water pump
Assemble
Clean and inspect
Disassemble
“Install
Remove
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