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LIST OF EFFECTIVE PAGES/WORK PACKAGES

NOTE

A vertical line in the outer margins of the page indicates the portion of text affected by the change. Changes
to illustrations are indicated by miniature pointing hands. Change to wiring diagrams is indicated by shaded
areas.

Dates of issue for original and change pages/work packages are:

Original 28 May 01
Change Not Applicable

TOTAL NUMBER OF PAGES FOR FRONT AND REAR MATTER IS 40 AND TOTAL NUMBER OF WORK PACK-
AGES IS 126 CONSISTING OF THE FOLLOWING:

Page/WP *Change
No. No

Cover (Back Blank)

A (B Blank)

ato g (h Blank)

i to v (vi Blank)

WP 0001 00 to 0126 00
Index-1 to Index-10
Authentication Page (Back Blank)
Sample DA Form 2028-2
Blank DA Form 2028-2
Metric Conversion Chart
Back Cover

O O O OO OO O o oo

* Zero in this column indicates an original page or work package.

A



TM 9-2320-302-34

This Page Intentionally Left Blank.



TM 9-2320-302-34

WARNING SUMMARY

Thiswarning summary contains general safety warnings and hazardous material s warnings that must be understood and
applied during maintenance of this equipment. Failure to observe these precautions could result in serious injury or death to
personnel. Also included are explanations of safety and hazardous material s icons used within the technical manual.

BIOLOGICAL - abstract symbol bug shows that a material may contain bacteria or viruses that
present a danger to life or health.

CHEMICAL - drops of liquid on hand shows that the material will cause burns or irritation to
human skin or tissue.

EAR PROTECTION - headphones over ears shows that noise level will harm ears.

ELECTRICAL - electrical wire to arm with electricity symbol running through human body shows
that shock hazard is present.

J
°

N

EYE PROTECTION - person with goggles shows that the material will injure the eyes.

FIRE - flame shows that a material may ignite and cause burns.

FLYING PARTICLES - arrows bouncing off face with face shield shows that particles flying
through the air will harm face.

HEAVY OBJECT - human figure stooping over heavy object shows physical injury potential from
improper lifting technique.
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HEAVY PARTS - hand with heavy object on top shows that heavy parts can crush and harm.

HEAVY PARTS - heavy object on human figure shows that heavy parts present a danger to life or
limb.

HOT AREA - hand over object radiating heat shows that part is hot and can burn.

VAPOR - human figure in a cloud shows that material vapors present a danger to life or health.
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FOR INFORMATION ON FIRST AID, REFER TO FM 21-11.

WARNING

CARBON MONOXIDE (EXHAUST GASES) CAN KILL!

e Carbon monoxide is a colorless, odorless, deadly poison which, when breathed, deprives the body of
oxygen and causes suffocation. Exposure to air containing carbon monoxide produces symptoms of
headache, dizziness, loss of muscular control, apparent drowsiness, and coma. Permanent brain damage
or death can result from severe exposure.

»  Carbon monoxide occurs in exhaust fumes of internal combustion engines. Carbon monoxide can
become dangerously concentrated under conditions of inadequate ventilation. The following precau-
tions must be observed to ensure safety of personnel when engine of truck is operated.

DO NOT operate truck engine in enclosed areas.
DO NOT idle truck engine without adequate ventilation.

DO NOT drive truck with inspection plates or cover plates removed.

A W DN P

BE ALERT for exhaust poisoning symptoms. They are:
* Headache
* Dizziness
»  Sleepiness
» Lossof muscular control
5. If you see another person with exhaust poisoning symptoms:
*  Remove person from area.
* Exposetofreshair.
*  Keep person warm.
* Do not permit physical exercise.
*  Administer cardiopulmonary resuscitation (CPR), if necessary.
* Notify amedic.

6. BE AWARE. Thefield protective mask for nuclear-biological-chemical (NBC) protection will not protect you from car-
bon monoxide poisoning.

The Best Defense Against Carbon Monoxide Poisoning Is Good Ventilation!
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g‘ - WARNING

ADHESIVES AND SEALING COMPOUNDS

Adhesives and sealing compounds can burn easily, can give off harmful vapors, and are harmful to skin and
clothing. To avoid injury or death, keep away from open fire and use in awell-ventilated area. If adhesive or
sealing compound contacts skin or clothing, wash immediately with soap and water.

WARNING

=

AIRLINESAND FITTINGS

e« DO NOT disconnect any air system lines or fittings unless vehicle engine is shut down and air system
pressureis relieved. Failure to follow this warning could result in serious injury to personnel.

* Ensurethat al air lines and fittings are clear of debris and excess pipe sealing compound does not enter
air lines or fittings. Failure to follow this warning could result in injury to personnel and damage to
equipment.

» Always wear eye protection when disconnecting air lines. Residual air will be expelled. Failure to fol-
low this warning may result in serious eyeinjury.

~—~ WARNING
> =
BATTERIES é
* To avoid eye injury, eye protection is required when working around batteries. DO NOT smoke, use
open flame, make sparks or create other ignition sources around batteries. If a battery is giving off
gases, it can explode and cause injury to personnel. Remove all jewelry such asrings, ID tags, watches,

and bracelets. If jewelry or atool contacts a battery terminal, a direct short will result in instant heating,
injury to personnel, and damage to equipment.

e  Sulfuric acid contained in batteries can cause serious burns. If battery corrosion or electrolyte makes
contact with skin, eyes or clothing, take immediate action to stop the corrosive burning effects. Failure
to follow these procedures may result in death or serious injury to personnel.

Eyes Flush with cold water for no less than 15 minutes and seek medical attention immediately.
Skin

K

. Flush with large amounts of cold water until all acid is removed. Seek medical attention as required.

Internal. If corrosion or electrolyte is ingested, drink large amounts of water or milk. Follow with milk of magnesia,
beaten egg or vegetable oil. Seek medical attention immediately.

Clothing/Equipment. Wash area with large amounts of cold water. Neutralize acid with baking soda or household
ammonia.




TM 9-2320-302-34

WARNING
Z
COMPRESSED AIR

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-

nel.
- e
DIESEL FUEL HANDLING

» DO NOT perform fuel system checks, inspections or maintenance while smoking or near fire, flames or
sparks. Fuel may ignite, causing injury or death to personnel and damage to vehicle.

»  Fuel vapors are toxic. Avoid prolonged exposure or breathing of fumes. Work in a well-ventilated area.
Failure to follow this warning could result in serious injury to personnel.

E e
HAZARDOUS WASTE DI SPOSAL

When servicing this vehicle, performing maintenance or disposing of materials such as engine coolant,
transmission fluid, lubricants, battery acids or batteries, and CARC paint, consult your unit/local hazardous
waste disposal center or safety office for local regulatory guidance. If further information is needed, please
contact The Army Environmental Hotline at 1-800-872-3845.

& WARNING

HEARING PROTECTION

Hearing protecting is required when operating vehicle at more than 45 mph (72 kph) with windows open for
an extended period of time. Hearing protection is also required when personnel are within 1 meter (3.1 ft) of
vehicle when operating at low engineidle (600 rpm) and within 3.5 meters (11 ft) of vehicle when operating
at high idle (1600 rpm). Failure to follow this warning may result in hearing damage.
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- WARNING
8

NBC EXPOSURE

If NBC exposure is suspected, al air cleaner media should be handled by personnel wearing protective
equipment. Consult your NBC Officer or NBC NCO for appropriate handling or disposal procedures.

IF NBC EXPOSURE IS SUSPECTED ALL AIR
FILTER MEDIA WILL BE HANDLED BY PER-
SONNEL WEARING FULL NBC PROTEC-
TIVE  EQUIPMENT. SEE OPERATOR/

MAINTENANCE MANUAL.
7690-01-114-3702

To order this NBC decal use:
National Stock Number (NSN) - 7690-01-114-3702
Part Number (PN) - 12296626
Commercial and Government Entity Code (CAGEC) - 19207

% WARNING
é R-134A REFRIGERANT

» Usecareto prevent refrigerant from touching your skin or eyes. Liquid refrigerant, when exposed to air,
quickly evaporates and will freeze skin or eye tissue. Serious injury or blindness may result if you come
in contact with refrigerant.

* Refrigerant R-134a air conditioning systems should not be pressure tested or leak tested with com-
pressed air. Combustible mixtures of air and R-134a may form, resulting in a fire or explosion, which
could cause personnel injury or death.

DO NOT work in an area where refrigerant may contact an open flame or burning material such as a
cigarette. When refrigerant contacts extreme heat, refrigerant breaks down into poisonous phosgene gas
which, if breathed, causes severe respiratory irritation. DO NOT breathe fumes from an open flame leak
detector.
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WARNING

WORK SAFETY

Hydraulic jack isintended only for lifting truck, not for supporting vehicle to perform maintenance.
DO NOT get under truck after it israised unlessit is properly supported with blocks or jackstands.
Failure to observe this warning may result in death or injury to personnel.

Use extreme caution when handling heavy parts. Provide adequate support and use assistance dur-
ing procedure. Ensure that any lifting device used is in good condition and of suitable load capac-
ity. Keep clear of heavy parts supported only by lifting device. Failure to follow this warning may
result in death or injury to personnel.

Improper use of lifting equipment and improper attachment of cables to vehicle can result in seri-
ous injury to personnel and eguipment damage. Observe all standard rules of safety.

ALWAYS install hood prop after opening hood. Failure to follow this warning could result in
severe injury to personnel.
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MAINTENANCE MANUAL

FOR

TRUCK, TRACTOR, LINE HAUL:
52,000 GVWR, 6 X 4, M915A3
(NSN 2320-01-432-4847)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

Y ou can help improve this publication. If you find any mistakes or if you know of a way to improve the pro-
cedures, please let us know. Submit your DA Form 2028 (Recommended Changes to Equipment Technical
Publications), through the Internet, on the Army Electronic Product Support (AEPS) website. The Internet
address is http://agps.ria.army.mil. If you need a password, scroll down and click on “ACCESS REQUEST
FORM”. The DA Form 2028 islocated in the ONLINE FORM S PROCESSING section of the AEPS. Fill out
the form and click on SUBMIT. Using this form on the AEPS will enable usto respond quicker to your com-
ments and better manage the DA Form 2028 program. Y ou may also mail, fax or e-mail your letter, DA Form
2028 direct to: AMSTA-LC-CI/TECH PUBS, TACOM-RI, 1 Rock Island Arsenal, Rock Island, IL 61299-
7630. The e-mail address is: TACOM-TECH-PUBS@ria.army.mil. The fax number is DSN 793-0726 or
Commercial (309) 782-0726.
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HOW TO USE THIS MANUAL

This manual is designed to help you maintain the M915A3 Tractor Truck.

FEATURESOF THISMANUAL:

A Table of Contents is provided at the beginning of this manual.
WARNINGs, CAUTIONSs, NOTEs, subject headings, and other important information are highlighted
in BOL D print asavisual aid.

WARNING
A WARNING indicates a hazard which results in death or seriousinjury.

CAUTION

A CAUTION isareminder of safety practices or directs attention to usage practices that may result
in damage to equipment.

NOTE
A NOTE is a statement containing information that will make the procedures easier to perform.

Statements and words of particular importance are printed in CAPITAL LETTERS to create empha-
Sis.

Instructions are located with illustrations that show the specific task on which the mechanic is work-
ing.

Dashed leader lines used in illustrations indicate that called out items are not visible (i.e. they are
located within the structure).

Technical instructions include metric units in addition to standard units. A metric conversion chart is
provided on the inside back cover.

An alphabetical index is provided at the end of the manual to assist in locating information not readily
found in the Table of Contents.

FOLLOW THESE GUIDELINESWHEN YOU THISMANUAL:

Read through this manual and become familiar with its contents before attempting to maintain the
vehicle.

A Warning Summary is provided at the beginning of this manual and should be read before attempt-
ing to maintain the vehicle.
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CHAPTER 1
INTRODUCTORY INFORMATION WITH
THEORY OF OPERATION
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GENERAL INFORMATION 0001 00

SCOPE

1 Type of Manual. This manual is for use in performing Direct Support and General Support Maintenance on the
M915A3 Tractor Truck.

2. Equipment Name and M odel Number. Truck, Tractor, Line Haul: 52,000 GVWR, 6 X 4, M915A3.

3. Purpose of Equipment. The M915A3 Tractor Truck isa 6 X 4 prime mover of semitrailers used primarily to transport
containers, bulk cargo, and petroleum products over primary and secondary roads under worldwide climatic conditions
inamilitary environment.

MAINTENANCE FORMS, RECORDS, AND REPORTS

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by DA Pam 738-750,
Functional User’s Manual for the Army Maintenance Management System (TAMMS), as contained in the Maintenance Man-
agement Update.

REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIRS)

If your truck needs improvement, let us know. Send us an EIR. Y ou, the user, are the only one who can tell us what you don’t
like about your equipment. Let us know why you don't like the design or performance. Put it on an SF Form 368 (Product
Quality Deficiency Report). Mail it to us at: Commander, U.S. Army Tank-automotive and Armaments Command, ATTN:
AMSTA-LC-CIP-WT, Rock Island, Illinois 61299-7630. We will send you areply.

CORROSION PREVENTION AND CONTROL (CPC)

1 Corrosion Prevention and Control (CPC) of Army materiel is a continuing concern. It is important that any corrosion
problems with this item be reported so that the problem can be corrected and improvements can be made to prevent the
problem in future items.

2. While corrosion istypically associated with rusting of metals, it can aso include deterioration of other materials, such as
rubber and plastic. Unusual cracking, softening, swelling or breaking of these materials may be a corrosion problem.

3. If acorrosion problem isidentified, it can be reported using SF Form 368 (Product Quality Deficiency Report). Use of
key words such as “corrosion,” “rust,” “deterioration,” or “cracking” will ensure that the information is identified as a
CPC problem. The form should be submitted to the address specified in DA Pam 738-750.

OZONE DEPLETING SUBSTANCES (ODS)

Listing to be provided by requiring activity.

DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

For destruction of Army materiel to prevent enemy use, refer to TM 750-244-6.

PREPARATION FOR STORAGE OR SHIPMENT

For preparation for storage or shipment procedures, refer to TM 740-90-1 and MIL-V-62038D.

WARRANTY INFORMATION

The vehicle is warranted by Freightliner Corporation in accordance with TB 9-2320-302-15. Warranty starts on the date found
in block 23, DA Form 2408-9 in the logbook. Report all defectsin material or workmanship to your supervisor, who will take
appropriate action.

0001 00-1
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GENERAL INFORMATION - CONTINUED 0001 00

NOMENCLATURE CROSS-REFERENCE LIST

COMMON NAME OFFICIAL NOMENCLATURE
Cold Start Sy S M . ..ot e Ether Quick-start System

ENgineCoolant .. ... ... o Antifreeze, Ethylene Glycol Mixture
Gladhand . . . ... Quick Disconnect Coupling

JAKE BIaKE. . . .o Engine Brake
KoM Ot LOC® . . . oo e e e Seat Belt Adjustment

I = Rear Suspension System

LIST OF ABBREVIATIONS

NOTE
Refer to MIL-STD-12D for standard abbreviations.

ABBREVIATION DEFINITION

A B S . e e Anti-lock Brake System

C Centigrade or Celsius
Gl o Cubic Inch Displacement
00 0 Centimeter
O S e e Collision Warning System
ECU . . Electronic Control Unit
B Fahrenheit
Gl R, o e Gross Combination Weight Rating
GV W R, L e Gross Vehicle Weight Rating
(O Kilogram

KN Kilometer
S T Kilopascal

KN, o Kilometers per Hour
KV L Kilowatt
L Liter
o Pound
0 Pound Foot
o] o Liters per Hour

2 Meter
1010 0 Millimeter
M S o e e e Movement Tracking System
NI e Newton Meter
PM S Preventive Maintenance Checks and Services
DSl .+ et Pounds per Square Inch
0] 2 Revolutions per Minute

0001 00-2
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EQUIPMENT DESCRIPTION AND DATA 0002 00

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

1

Characteristics

a

b.

The M915A3 Tractor Truck is used to transport M871, M872, and M1062 semitrailers on line haul missions.

It has a Gross Vehicle Weight Rating (GVWR) of 52,000 Ib (23,608 kg) and is equipped with a two-way oscillat-
ing, sliding fifth wheel compatible with atwo-inch kingpin. Maximum towed load on kingpin is 30,000 b (13,620
kQg).

Capabilities and Features

a

While operating on Class | roads, the fully loaded M915A3 can maintain a speed of 65 mph (105 kph) on level
roads and 29 mph (47 kph) while ascending a 3 percent grade. It has a minimum turning diameter, curb-to-curb, of
53ft9in (16.4 m).

Average cruising ranges at Gross Combination Weight Rating (GCWR) with afull tank of fuel will vary based on
conditions (e.g., varying loads, prolonged idle, and climatic conditions). Cruising range is optimally 400 miles
(640 km).

The M915A3 is equipped with an instrument panel mounted speedometer and tachometer which register truck
ground speed and engine speed.

The M915A3 has the following capabilities and features:

(D] air-activated front and rear non-asbestos cam brakes with a four-channel anti-lock brake system (ABS) to
provide significantly improved handling and braking during emergency stops

2 operation in temperatures from -25°F (-32°C) to +125°F (+52°C), and to -40°F (-40°C) with arctic kit
installed

3 start and climb capability of a 20 percent grade at GCWR in both forward and reverse directions

(4 fording capability up to 20 in (51 cm) deep for 5 minutes without damage or requiring maintenance before
operations can continue

(5) two-passenger aluminum corrosion-proof cab with a 90 degree tilt-forward hood for service accessibility
(6) six cylinder, 12.7 liter, 430 horsepower, in-line turbocharged diesel engine built by Detroit Diesel
(7) Allison HD 4560P six-speed automatic transmission

(8) Collision Warning System (CWS) that warns the driver of potentially dangerous driving situations by acti-
vating visual and audible alerts.

For operation in arctic conditions, the M915A3 can be equipped with an arctic heater mounted under the cab,
above the battery box. This provides heat for the cab and engine cooling system. The arctic heater may be operated
prior to starting the engine to provide preheating of engine block.

0002 00-1
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

1

A 2

T /
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KEY | COMPONENT DESCRIPTION
1 Marker Clearance Indicate outline of truck.
Lights
2 Side Mirrors (Heated) Provide driver with a view of sides of truck and
semitrailer, if towing.
3 Grabhandles Provide a hand hold for personnel climbing on truck.
4 Utility Power Suppliespower for work lights. L ocated on both sides of
Receptacle truck.
5 Air Horn Provides an audible alert.
6 Master Battery Switch Provides battery power to truck.
7 Spare Wheel and Tire Extrawheel and tire used in case of aflat tire.
8 Battery Box and Steps | Holds vehicle batteries and provides steps to access cab.
9 Front Service Lights Include headlights and turn signals.
10 Bumper Extensions Provide adjustable attachment point for slings.
11 Blackout Lights Used during blackout conditions. Include marker and
drivelights.
12 Towing Eyes Provide attachment points for towing device.

0002 00-2



TM 9-2320-302-34

EQUIPMENT DESCRIPTION AND DATA - CONTINUED

0002 00

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

KEY | COMPONENT DESCRIPTION
13 CWS Antenna Forward looking collision warning system antenna.
14 Brush Guard Protects front of hood and components under hood from
damage.
15 Spotting Mirrors Provide added visibility to sides and front of truck.

0002 00-3
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED

0002 00

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

18
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KEY | COMPONENT DESCRIPTION

16 Ramp Sloped surface serves as an approach to fifth wheel and
facilitates coupling of semitrailer.

17 Fifth Wheel Coupling device for semitrailers with kingpins.

18 Utility Lights Illuminate areain back of cab. Thereisonelight on each
side of cab.

19 Strobe Warning Light Strobe light alerts other vehicles of presence of truck.

20 Intervehicular Contains 12-volt commercial, 24-volt military, and

Receptacles Installation | trailer ABS receptacles.

21 Antenna Mount Mount for radio antenna.

22 Exhaust Muffler Deadens noise of engine exhaust.

23 Hood Latch Locks hood closed. Located on both sides of hood.

24 CWS Side Sensor Side looking collision warning system sensor.

25 Fuel Tank Holds fuel. Steps mounted to tank provide accessto cab.

26 Storage Boxes Provide stowage areafor Bll and other items.

27 Mud Flaps Prevent water and debrisfrom spraying up on passersby
or towed semitrailer.

0002 00-4
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED

0002 00

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

KEY

COMPONENT

DESCRIPTION

28
29
30
31

Blackout Lights
Trailer Gladhands
Pintle Hook

Taillights

Used during blackout conditions.
Provide air supply for trailer brakes.
Coupling device for trailers with lunettes.

Contain composite tail, stop, backup, and turn signal
lights.
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00
EQUIPMENT DATA
Dimensions:
Length (OVerall) . . ... o 276in (701 cm)
Height (Overall) . ... i e e e 118in (300 cm)
Width (Overall) . ..o o e 100 in (254 cm)
Wheelbase ... ... 162 in (411 cm)
Ground ClearanCe . . ..o .ottt e 9in(23cm)
Angle of ApProach. ... ... 27°
Weights:
CUID L 19,080 Ib (8662 kg)
GV W R . 52,000 Ib (23,608 kg)
GO R 105,000 Ib (46,670 kg)
Front AXle (Loaded). . . ...ttt e 12,000 Ib (5448 kg)
Rear Axle(Loaded) . . .. ..ot e 40,000 Ib (18,160 kg)
Capacities:
Engine Oil (Refill W/IFIIters) . ... ..o e 41 qt (38.811)
CO0lNG SY S M . ..ottt e 65qt (61.51)
FUEl Tank . .. e 100 gal. (378.51)
POwer StEEriNg RESEIVOIN. . . . .ottt et e e e e e e 2qt(1.91)
TrANSMISSION . oottt e e e e 51qt (481)
Rear Axle (FOrward/REar) . . . . ..o 13/14.5 gt (12.3/13.7 1)
Engine:
ManNUFaCIUNEr . . . . e e e e Detroit Diesel
TP . 4-stroke, in-line
turbocharged diesel
MOAEL . .o DDEC IV
CYlNOErS o e 6
Displacement .. ... . 755 CID (12.71)
Torque @ 1200 FPIM . . . oottt e e e e e e 1400 Ib-ft (1898 Nm)
Maximum Horsepower @ 2100 rPIM . . ..ottt e e 430 (320.6 kW)
Maximum Governed Speed . . .. .. o e 2100 rpm
L0 ] 1= 1Y/ 0= 2 full flow,
replaceable elements
Oil Filter QUaNLity . ... ...t e 2
Fuel System:
10/ = diesel fuel injected
FUEl Filter TYPE . oo 1 primary, 1 secondary

Air Cleaner:

TP ot e
QUANTILY . oot

0002 00-6

replaceable element

dry element
1
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

EQUIPMENT DATA - CONTINUED
Cooling System:

Radiator Working Pressure . .. ..ot e e e e et e 10 psi (69 kPa)
Coolant Inhibitor Filter . ... ... e 1 replaceable element
Electrical System:
TP o et e e dual 12/24 volt
Batteries:
QUANLITY . oot 4
VOO . oot 12 volt
Transmission:
ManUlaCtUrEr . . . . e Allison
MOAEl . . HD 4560P
10/ = 6-speed automatic
Shift SElECIOr . . .ttt e pushbutton
Front Axle:
ManUfaCtUrEr . . . e Rockwell
110/ I-beam, FF961
Rated Capatity . . . vt v vt 12,000 Ib (5448 kg)
Maximum Steering ANGIe . .. ..o e 32°
Rear Axle (Tandem):
ManUl AU T . . . o e Rockwell, RT 40-145P
Rated Capatity . . . o o vttt e et 38,000 Ib (17,252 kg)
RO, o vttt 4.44:1
Inter-axle Differential ............. . . e bevel gear
Traction CONtrol . . ...t e air controlled
Brake System:
ACTUALION . .o e air-mechanical
Pressure Range. . . ... .. 60-120 psi (414-827 kPa)
Airbrake Chambers:
S VG i ittt 2 on front axle
Fallsaf @ (SPriNg) . . ..ot e 4 on forward-rear

and rear-rear axles

LI/ = 4-channel

oG ON . .o e e front axle and rear-rear axle
Wheels:

SIZB. o e 225x8.25in

Number of StUdS/StUd Size . ... ... 10/1.125in

Tires:

10/ = tubeless, radial

on-highway

SIZE. o 11R22.5

Ply RatiNg. . . oot 14PR

LOad RANGE . . o .ot H

0002 00-7
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED

0002 00

EQUIPMENT DATA - CONTINUED

Tires - Continued:

Inflation Pressure (Maximum Load):

Steering:

M anUIaCTUNEY . . .
SEENiNG GEa TYPE . o ottt et e e e
ACTUBLION . . e
PoWeEr StEEriNg PUMID. . ..o e
TUrNiNg Diameter. . ..o
Steering Column and Wheel:

TP e e
T RENGE . . oot

TeleSCOPING RANGE . . .. oot
Suspension:

Towing Attachments:

Pintle Hook:

MaNUlaCUrEY . . . o e e
MOAEl . . e
Rated Capatity . . ..o i it e

Towing Eyes:
QUANTITY . ot

Maximum Load Capacity, Each . ........... ...
(Up to 45° Angle Front Long. Axis)

Fifth Wheel:
ManNUfaCIUNET. . . . ot e e e e e e e
TP et e e

L0 o |
Helght (EMPLY) . . oo e
Pitch (FWO AT . .o
KiNgPiN Size. . ..o e

Cab:

ManNUEaCIUNEr . . . o e e e e e
(0] =11 [o1 1 1) 1R

0002 00-8

105 psi (724 kPa)
100 psi (690 kPa)
105 psi (724 kPa)

TRW

single gear

hydraulic power booster
Eaton B165R

53ft9in (16.4 m)

tilt, telescoping
15°
2-5/8in (67 mm)

Single leaf spring
w/shock absorbers
TufTrac

wi/shock absorbers

Holland
no. 760
30 tons
(27.2 metric tons)

2 front, 2 rear
60,000 Ib (27,240 kg)

Holland

36in(91.4 cm)
diameter, 2-way
oscillating, low lube
30,000 Ib (13,620 kg)
52in (132.1 cm)
15/10°

2in(5.1cm)

Freightliner
aluminum
2-passenger,
tilt-forward hood
adjustable
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED

0002 00

EQUIPMENT DATA - CONTINUED

Accessories:

Utility Lights . ..o

AT HOIN . L

Military Load Classification:

VehicleW/o Trailler . ...
Vehicle w/Trailer:

0002 00-9

2 fixed, top rear of cab
1, under cab

14/35
(unloaded/| oaded)
14/46
(unloaded/l oaded)
11/34
(unloaded/| oaded)
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THEORY OF OPERATION 0003 00

INTRODUCTION

1 The M915A3 Tractor Truck consists of the following functional systems: drive train, fuel system, exhaust system, cool-
ing system, electrical system, air system, brake system, steering system, traction control system, suspension system, air
conditioning system, and collision warning system.

2. Thiswork package explains how the components and systems of the M915A 3 work together. A functional descriptionis
provided for each major component and system.

DRIVE TRAIN

The drive train of the M915A3 consists of a Detroit Diesel, DDEC |V engine and an Allison 6-speed automatic transmission
connected to RT 40-145P rear tandem axles.

REAR-
REAR AXLE

FORWARD-
REAR AXLE

TRANSMISSION

ENGINE

FUEL SYSTEM

1

Fuel to power the engine is pumped out of the fuel tank by an engine-mounted fuel pump. The engine fuel system con-
sists of one electronic unit injector per cylinder, a transfer pump, low-pressure fuel lines, and primary and secondary
fuel filters.

The engine is governed by an electronic control system. The system controls idle speed and limits engine maximum
speed. The driver controls engine speed through the position of the electronic throttle position sensor (foot pedal).

Fuel filters are spin-on types. The primary fuel filter has a hand fuel primer pump and a water drain.
Fuel may be drained from the tank through the drain port located on the bottom of the tank.
Thereis a computer-controlled ether quick-start system for use in cold weather.

0003 00-1
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THEORY OF OPERATION - CONTINUED 0003 00

FUEL SYSTEM - CONTINUED

CYLINDER
HEAD RESTRICTED
\\ FITTING
(UPPER
FITTING)
(@ e @ Tl @ s © v © s @ -0
- A J___ -
FUEL
PUME\\‘
PRIMARY J
FUEL FILTER 1
WITH HAND 1
PRIMER \\\\\ 1
e
T S
SECONDARY
T WATER FUEL FILTER
DRAIN ~—
i
FUEL TANK

e

342-004

EXHAUST SYSTEM

The exhaust system removes exhaust gases from the engine through the exhaust manifold and turbocharger. The gases flow
into exhaust pipes and a muffler to the atmosphere above the cab.

EXHAUST MANIFOLD

TURBOCHARGER

MUFFLER -

EXHAUST PIPES

342-005
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THEORY OF OPERATION - CONTINUED 0003 00

COOLING SYSTEM

The cooling system consists of one circulating pump, a remote-mounted coolant filter, two 180°F (82°C) thermostats for con-
trolling fluid flow, atransmission oil cooler, aradiator, and a belt-driven fan. The cooling system cools the engine by circulat-
ing pressurized ethylene glycol based coolant through the engine and radiator.

TWO
THERMOSTATS

CIRCULATING
PUMP

)
T~ INLET

(FROM RADIATOR)

342-006

" DDEC IV ENGINE

ELECTRICAL SYSTEM

1 Four 12-volt batteries connected in series-parallel supply the 12-volt electrical system and provide 24 volts for the
starter motor, blackout lights, accessories, and trailer connectors.

2. The Dual Voltage Alternator Control (DUVAC), mounted on the firewall in the engine compartment, regulates the dis-
tribution of 12 and 24 volts.

0003 00-3
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THEORY OF OPERATION - CONTINUED

0003 00

ELECTRICAL SYSTEM - CONTINUED

ALTERNATOR

VOLTAGE
REGULATOR
3
e
e
oY
TO ENGINE ECU
TO TRANS ECU
24V 12V
MASTER
@ | BatTERY
SWITCH
..

©®
12V
POST

STARTER

24V
12v

] GND o=
BATTERY EQUALIZER

~ 12VOLT
“B’ BATTERY =
R

12 VOLT

‘B’ BATTERY, ~
2

N4

+ (12 VOLT
‘A" BATTERY, ™

+ 12 VOLT
‘A" BATTERY o

0003 00-4

324-2016



TM 9-2320-302-34

THEORY OF OPERATION - CONTINUED 0003 00

AIR SYSTEM

The air system consists of the air compressor, air dryer, air reservoirs, and various air lines. Also included in the air system are

air pressure gages, located on the instrument panel, for monitoring air pressure for safe operation of all air-operated compo-
nents of the vehicle.

AIR GAGES
PRIMARY SECONDARY

HOLDING TANKS
AIR COMPRESSOR 342-008

BRAKE SYSTEM

1 The dual air brake system consists of two independent air brake systems that use a single set of brake controls. Each sys-
tem has its own reservoirs, plumbing, and brake chambers. The primary system operates the service brakes on the rear
axle and the secondary system operates the service brakes on the front axle. On tractor-trailer configurations, service
brake signals from both systems are sent to the trailer.

2. Loss of air pressure in the primary system causes the rear service brakes to become inoperative. Front brakes will con-
tinue to be operated by secondary system air pressure. In addition, trailer brakes will be operated by the secondary sys-
tem. Loss of secondary system air pressure causes the front axle brakes to become inoperative. Rear service brakes and
trailer brakes will be operated by the primary system.

0003 00-5
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THEORY OF OPERATION - CONTINUED 0003 00

BRAKE SYSTEM - CONTINUED

3. The warning light and buzzer inside the cab are activated if air pressure drops below 64 psi (441 kPa) in either brake
system. If this happens, check air pressure gages to determine which system has low air pressure. Although vehicle
speed can be reduced using the foot brake control pedal, either the front or rear service brakes will not operate, resulting
in alonger stopping distance. Bring vehicle to a safe stop and have the air system repaired before continuing.

4, If the primary brake system becomes inoperative, the spring parking brakes automatically apply when air pressure drops
to 35-45 psi (241-310 kPa).

5. The vehicle has afour-channel anti-lock brake system (ABS) and cam-operated service brakes with non-asbestos brake-
shoes.

6. The M915A3 has automatically adjusting slack adjusters. On all axles, brake chambers have a stroke alert indicator
which allows the operator to monitor brakeshoe wear.

AIR CONTROLS

TRAILER TRA'?‘FIzLER PARKING
HAND BRAKE BRAKE
BRAKE
CONTROL
REAR AXLE SPRING
BRAKE CHAMBERS
FRONT AXLE
BRAKE CHAMBERS 342-008

AIR COMPRESSOR
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THEORY OF OPERATION - CONTINUED 0003 00

STEERING SYSTEM

1 The power steering system consists of an integral steering gear (which includes a manual steering mechanism and
hydraulic control valve), hydraulic hoses, power steering pump, reservoir, and other components.

2. The power steering pump, driven by the engine, provides the power assist for the steering system.

POWER STEERING PUMP

STEERING GEAR

RESERVOIR

342-009

TRACTION CONTROL SYSTEM

The inter-axle differential lock is controlled by the air operated lever labeled INTER-AXLE DIFFERENTIAL on the driver's
instrument panel. Under normal driving conditions, the control lever should bein the UNLOCKED position. During poor driv-
ing conditions, the control lever may be moved to the LOCKED position to improve traction. When the inter-axle differential
lock is applied, the drive shaft becomes a solid connection between the two rear axles.

342-158
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THEORY OF OPERATION - CONTINUED 0003 00

REAR SUSPENSION SYSTEM

The TufTrac rear suspension system consists of two parabolic taper-leaf springs and two shock absorbers per side and an
arrangement of torque rods. The rear suspension system is designed to provide a high degree of ground clearance and articula-
tion while maintaining an equal |oad over each wheel. Ride characteristics are similar, whether loaded or unloaded.

0003 00-8
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THEORY OF OPERATION - CONTINUED 0003 00

AIR CONDITIONING SYSTEM

1 The air conditioning unit is part of the heater and is mounted under the glove compartment. It is a single unit consisting
of a heater core, air conditioning evaporator coil, blower motor, control valves, and air ducts.

2. The system isturned on by the mode control lever on the instrument panel in the cab. The four-speed blower switch con-
trolsflow rate.

3. An even cab temperature is maintained by controlling the coolant flow through the heater core, or refrigerant flow
through the evaporator coil.

THERMOSTATIC

HEATER SWITCH

CONDENSER CORE

EXPANSION
VALVE

EVAPORATOR
COIL

342-010

RECEIVER-DRIER
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COLLISION WARNING SYSTEM (CWS)

1 The Collision Warning System (CWS) consists of an antenna assembly, central processing unit, driver display unit, side
sensor, side sensor display, and wiring harness.

2. The CWS is aforward and side looking radar system that transmits and receives signals reflected off of objects to the
front and side of the tractor.

3. The forward looking antenna assembly determines distance, azimuth, and approximate speed of vehicle forward of the
tractor.

4, The side sensor detects vehicles or objects from two to ten feet, moving or stationary, alongside the tractor.

SIDE SENSOR ]
DISPLAY ‘: Of | | RO
e . CENTRAL
DRIVER
DISPLAY UNIT PROCESSING BNIT

ANTENNA
ASSEMBLY WIRING HARNESS

342-011
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TROUBLESHOOTING INTRODUCTION 0004 00

INTRODUCTION

This work package contains introductory information on troubleshooting, testing, and repair of the M915A3 Tractor
Truck. Make sure the problems are real. Be sure the electrical power is on when needed. Refer to the preliminary troubl eshoot-
ing procedures before you start troubleshooting, and during troubleshooting, when referenced.

PRELIMINARY TROUBLESHOOTING PROCEDURES

NOTE
Fluid leaks are classified as either Class |, Class |1 or Class 111
Class|: Seepage of fluid, as indicated by wetness or discoloration, not great enough to form drops.
ClassIl: L eakage of fluid great enough to form drops, but not enough to cause drops to drip from the item
being checked or observed.
Class III: Leakage of fluid great enough to form drops that fall from the item being checked or observed.

Before starting any specific troubleshooting procedures, perform the following:

a. Visualy check for ruptured oil hoses or tubes, and for Class |1 or Class |11 leaks.

b. Check for mechanical jamming or binding caused by rocks or other foreign matter.

c.  Check fluid levelsin subject area and service as required/(TM_9-2320-302-10 br Unit PMCS).

0004 00-1
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TROUBLESHOOTING SYMPTOM INDEX 0005 00
Malfunction/Symptom Page Number
ENGINE

L ENgiNERailSto Crank. . ..ottt e

2. Engine Cranks, But DOESNOE SEAIT . . ..\ v vttt ettt ettt e e e et

3. EngineRUNSErratically . . ... 0006 00-1

4. High Oil ConSUMPION . . ..ottt et e et e e e e e e e e e e e e e e e e
TRANSMISSION

Refer td WP 0007 00|

STEERING

L ADNOIMA NOISE . . .ottt et e e e e
2. NO RECOVEIY .ottt e e

3. External Oil Leaksfrom Steering Gear . .. ... oottt e e e e 0008 00-2

4. OVErSIEEr OF Darting . . o .ottt et e et e et e e e e e

5. High Steering Effort in ON@ DIrECHON . . . ..ottt et ettt et ettt e e et

6. High Steering Effort in Both DIr€CtIONS . . .. ..\ttt ettt et e et e e e e e e et [000800-3

AIR CONDITIONING SYSTEM

1. Warm Airflow When Air Conditioner ISON . ... ...ttt e e e
2. Low Evaporator Coil Outlet Pressure (Low Compressor SUCtion Pressure). . ......ovvevinennnnennn.
3. High Compressor DisCharge PresSsUre . . . ... ot oot e e e e et e e 10009 00-/]
4. Evaporator Outlet Air Temperature Increases as Compressor Discharge Pressure Drops . ...............
5. Compressor Operates Too Often or ContinUOUSIY . . .. ..ottt e e e e
6. Quick or Delayed Cycling Of COMIPrESS0r. . . . o\ vt ettt ettt ettt e 10009 00-8
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ENGINE TROUBLESHOOTING

0006 00

Table 1. Engine Troubleshooting Procedures.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. EngineFailsto Crank.

3. EngineRunsErratically.

4. High Oil Consumption.

2. Engine Cranks, But Does Not Start.

Using accessory drive, attempt to
rotate engine.

1. Inspect engine gear train for
correct timing mark alignment.

2. Inspect engine gear train for
damaged or missing gear teeth.

1. Inspect engine gear train for
correct timing mark alignment.

2. Inspect engine gear train for
damaged or missing gear teeth.

1. Clean and inspect engine for
signs of external oil leaks.

2. Inspect rear of engine for signs
of leaking ail.

3. Inspect front of enginefor signs
of leaking ail.

4. Inspect turbocharger for signs
of leaking oil.

5. Inspect oil pan for signs of
leaking oil.

If engine cannot be rotated,
internal  damage is indicated.
Remove engine[(WP 0010 00).

Remove gear case cover and
confirm timing mark alignment
[WP00I900).

Replace damaged gear train
components (WP 0035 00)
Remove gear case cover and
confirm timing mark alignment
(WP 00I9.00).

Replace damaged gear train
componentd (WP 0035 00).

If no oil leaks are identified,

internal  damage is indicated.
Remove engine[ (WP 0010 00).

If il leaks are found, inspect and
replace crankshaft rear oil seal
(WP 0023 00).

If oil leaks are found, inspect and
replace crankshaft front oil seal

[WP003100).
If oil leaks are found, replace or
repair turbocharger (WP 0042 0C
orf WP 0043 00).

If oil leaks are found, replace oil
pan gasket [WP 0028 00).
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TRANSMISSION TROUBLESHOOTING 0007 00

NOTE
Refer toa TM 9-2320-302-20 for transmission troubleshooting.
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STEERING SYSTEM TROUBLESHOOTING

0008 00

Table 1. Steering System Troubleshooting Procedur es.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

1. Abnormal Noise.

2. No Recovery.

1. If clicking noise is heard when
initiating steering maneuver or
when changing directions of
turn, some linkage component
is probably loose and shifting
under load.

2. Check for excessive air in fluid
(fluid is foamy) and/or low
fluid level.

1. Disconnect lower steering
column from steering gear and
check steering column for
binding.

2. Check for sufficient pump
pressure as follows:

(a) Disconnect pressure hose
from power steering pump.

(b) Connect adapter hose from

adapter kit (Item 4[WP 0126 00)
to power steering pump.

(c) Connect hose from dia end
of power steering tester
(Item 127,[WP 0126 00) to
adapter hose.

(d) Connect hose from load
valve end of power steering
tester to pressure hose.

Tighten or replace loose or

defective components.

Fill pump reservoir to proper level
(TM 9-2320-302-10).

1. Replace defective tilt steering
column [(WP_0090 00).

2. Replace defective universal
joint (TM 9-2320-302-20)!

CAUTION

Before performing step e, ensure load valve is completely open
to prevent damage to flow/pressure valve.

(e) With engine idling, rotate
steering wheel to left and
right for 5 minutes to warm
power steering fluid.

CAUTION

To prevent damage to power

steering pump during perfor-

mance of step f, do not allow load valve to be closed for more

than 5 seconds.
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Table 1. Steering System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

2. No Recovery - Continued.

3. External Oil Leaksfrom Steering Gear.

(f) With engine idling, close
load valve and read pressure
gage. Pressure must be 900
to 1000 psi (62.07 to 68.97
bars).

3. Check for sufficient pump flow
asfollows:
(a) Perform steps athrough e of
step 2.

If pressure is less than 900 psi
(62.07 bars), repair or replace
power steering pump

[WP 0087 00 or[WP 0086 00).

WARNING

Maximum flow rate is 7 gpm

(26.5 liters/min). Flow rate in

excess of 7 gpm (26.5 liters/min) will damage steering gear and
could cause loss of steering and injury to personnel.

(b) With engine idling, read
flow meter. Rate of flow
must be 7 gpm (26.5 liters/
min).

(c) With engine idling, close
load valve until pressure
gage indicates pump relief
and pump relief pressure
drops to 0. Immediately
open load valve. Flow rate
must return to 7 gpm (26.5
liters/min).

(d) Run engine at 2100 rpm and
fully close load valve until
pressure gage indicates
pump relief and flow rate
drops to 0. Immediately
open load valve. Flow rate
must return to 7 gpm (26.5
liters/min).

4. Check for defectiveteflon seals
in steering control valve.

5. Check for steering gear control
valve sticking.

Repair or replace power steering
pump[(WP 008707 or
[WP G086 00).

Repair or replace power steering
pump|( 0087 0Q or

'WP 0086 00).

Repair or replace power steering
pump[(WP_0087 00 or

WP 0086 00).

Repair or replace steering gear
(WP 0089 00 or[WWP 0088 00).
Repair or replace steering gear
(WP 0089 00 or[\WP 0088 00).

NOTE

External leakage is not acceptable from steering gear.

1. Check for leak at rubber relief |Repair or replace steering gear
plug (on frame side of steering | (WP 0089 00 or[WP 0088 00).

gear).
2. Check for leak at shaft seals.

Repair or replace steering gear
(WP 0089 00 or[WP 0088 00).
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Table 1. Steering System Troubleshooting Procedures - Continued.

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

4. Oversteer or Darting.

5. High Steering Effort in One Direction.

6. High Steering Effort in Both Directions.

1. Disconnect lower steering
column from steering gear and
check steering column for
binding.

2. Disconnect  steering  gear
pitman arm and check front end
components for binding.

1. Check for sufficient pump
pressure (Malfunction 2, step
2).

2. Check for sufficient pump flow
(Malfunction 2, step 3).

3. Check for defectiveteflon seals
in steering control valve.

4. Check for steering gear control

valve sticking.

1. Check for sufficient pump
pressure (Malfunction 2, step
2).

2. Check for sufficient pump flow

(Mafunction 2, step 3).

3. Check for defectiveteflon seals

in steering control valve.

4. Check for steering gear control

valve sticking.

5. High steering effort in one

direction.

1. Replace defective tilt steering
column{WP 0090 00).

2. Replace defective universal

joint (TM 9-2320-302-20)!
Replace defective components
(TM 9-2320-302-20).

If pressure is less than 900 psi
(62.07 bars), repair or replace
power steering pump

[WP 0087 00 or[WP 0086 00).

Repair or replace power steering
pumpl( 0087 0Q or

WP 0086 00).

Repair or replace steering gear
or[WWP_ 0088 00).
Repair or replace steering gear
(WP 0089 00 or[WWP 0088 00).

If pressure is less than 900 psi
(62.07 bars), repair or replace
power steering pump

WP 0087 00 or[WP 0086 00).
Repair or replace power steering
pump[(WP_0087 00 or

WP 0086 00).

Repair or replace steering gear
(WP 0089 04 or[WWP 0088 00).
Repair or replace steering gear
(WP 0089 00 or[\WP 0088 00).
Repair or replace steering gear
(WP 0089 00 or[WWP 0088 00).
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AIR CONDITIONING SYSTEM TROUBLESHOOTING AND TESTING 0009 00

PRELIMINARY CHECKS

Before testing the operation of the air conditioning system, make the following checks:

1 Ensure the refrigerant compressor’s drive belt is not damaged and is correctly tensioned. Also check the compressor
mountings for tightness.

Check for broken, burst or cut hoses; also check for loose fittings on all parts.

Check for road debris buildup on the condenser coil fins. Using air pressure and a whiskbroom or a soapy spray of
water, carefully clean off the condenser; be careful not to bend the fins.

4, Check the color of the moisture indicator sight glass. If the color is a deep cobalt blue, the refrigerant charge is dry. If
the indicator isnot blue, the system is contaminated with moisture. Recover the refrigerant, evacuate the system, replace
the receiver-drier, and add a full refrigerant charge (WP 0112 Q0).

5. If there is not enough airflow, ensure leaves or other debris have not entered the fresh air ports under the windshield. If
debris has entered, it could clog the fins of the evaporator core, and block airflow. Also, be sure that all ducts are con-
nected to the dash louvers and that the air-control flapsin the heater housing are moving properly (this requires removal
of the right and center dash panel).

PERFORMANCE TESTS

Following is a brief description of symptoms or conditions that could exist if something goes wrong with a refrigerant
part.

1 Receiver-Drier.

a.  Thereceiver-drier isnormally at outside temperature. To the touch, the entire length of the unit should be the same
temperature. If noticeable cool spots exist, replace receiver-drier[[WP 0118 00).

b. A blockage at the inlet of the unit will cause high head pressures; outlet blockages will cause low head pressures
and little or no cooling.

c. If themoistureindicator ispink or white (showing that the system iswet), the receiver-drier is saturated with mois-

ture and must be replaced (WP 0118 00).
2. Cooling System.

a Although they are not physically connected, there is a close tie between vehicle’s air conditioner and cooling sys-
tem. Poor air conditioner cooling can be the result of a problem in the cooling system.

b. If the cooling system does not work correctly, the heat of the engine will rise to abnormal levels. The added heat
will transfer to the air conditioner, other underhood parts, and may make its way into the cab. The added heat
makes it necessary for the air conditioner to work harder and, at the same time, it reduces the air conditioner’ s abil-
ity to cool down the air in the cab. Also, if the water regulating valve isn’'t closing all the way, heat will enter the
cab, giving the impression that the air conditioning system is not working.

c. Referto TM 9-2320-302-20'to troubleshoot engine cooling system.

3. Expansion Valve
a. Problems that start in the expansion valve show up as follows: when stuck closed, the evaporator coil and the
expansion valve will be at outside temperature; when stuck open, both the coil and the valve will be extremely cold
with frost or ice buildup.

b. Because the expansion valve channels are very small, blockages in the system tend to be found here (the valve is
very sensitive to contamination). Usually, the contaminant is water; less than adrop of water isall it takesto make
the valve inoperative. When water reaches the valve, the extreme cold that results from the pressure drop freezes
the water, forming a block of ice in the valve. After the system shuts down and the valve warms up, the ice melts,
and the valve operates again, only to freeze up when the moisture returns.

c. On-and-off operation of the expansion valve means that the receiver-drier is not removing moisture from the sys-
tem. These contaminants should cause the moisture indicator’ s element to turn white and then pink.
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AIR CONDITIONING SYSTEM TROUBLESHOOTING AND TESTING - CONTINUED 0009 00

PERFORMANCE TESTS - CONTINUED

4, Refrigerant Compr essor.

a

b.

Compressor problems usually show in one of four ways: abnormal noise; seizure; leakage; or low suction and dis-
charge pressures.

Resonant compressor noises are not causes for alarm; irregular noise or rattles are likely to be caused by broken
parts.

5. Evaporator.

a

b.

The evaporator coils are basically trouble-free when airflow over the fins is not blocked. External or, less often,
internal blockages will cause low suction pressure as well as little or no cooling.

If aleak existsin the system, and it cannot be traced to other parts or fittings, suspect damage to one of the evapo-
rator coils.

6. Condenser.

a

The condenser is usually trouble-free. Normally, the temperature of the condenser outlet line is noticeably cooler
than the inlet line. However, when road debris (such as leaves or dirt buildup) cakes up, airflow over the condenser
finsis blocked; air is not able to absorb enough heat to turn the hot refrigerant gas into a liquid. High head pres-
sures will result. In these cases, carefully clean off the outer surfaces of the condenser with compressed air or a
soap and water solution; be careful not to bend the fins.

High head pressures will also occur if the condenser’s tubing is abnormally bent, blocking the flow of refrigerant.
Frost will appear at the point where the flow is restricted.

Less common internal blockages (bits of foreign material or metallic grit buildup) will stop the flow of refrigerant.

A quick test to check that poor system performance is caused by the condenser isto direct a spray of water onto the
condenser while the system is running. If the air conditioner cools better because of the assist provided by the
water, it is a sign that the condenser is not working.

When troubleshooting a suspected condenser problem, remember that the problem may be caused by the radiator
transferring high levels of heat to the condenser. Refer to TM 9-2320-302-20 tb troubleshoot the engine cooling
system.

7. Thermostatic Switch.

a

IMPORTANT: Before troubleshooting the thermostatic switch, check for afull charge of refrigerant in the system.
The compressor will not operate, or will cycle too often, if there is not enough refrigerant in the system.

Quick or delayed cycling of the compressor may be caused by a thermostatic switch that is working, but is out of
adjustment. If, after doing the tests below, the switch seemsto be out of adjustment, replaceit (TM 9-2320-302-20)
(the thermostatic switch cannot be recalibrated).

(D] Ensure the compressor clutch is operating correctly.

(2 Expose the evaporator coil.

(©)] Start the engine. Place the air conditioner control at its coldest setting; turn on the air conditioner and the
fan.
4 Place an accurate thermometer in contact with atube on the evaporator coil. Ensure the thermometer isin

good contact with the tube or you will get awrong reading.

When the temperature drops below 31°F to 36°F (-1°C to 2°C), the compressor clutch should disengage
and remain this way until the temperature rises to 39°F to 44°F (4°C to 7°C).

5) If the compressor did not engage when the temperature was above the accepted high range, do the follow-
ing test:
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AIR CONDITIONING SYSTEM TROUBLESHOOTING AND TESTING - CONTINUED 0009 00

PERFORMANCE TESTS - CONTINUED

(a) Connect a voltmeter or a test light from one of the terminals on the thermostatic switch to ground.
Repeat thistest with the other terminal on the switch.

(b) With the engine running and the air conditioner and blower on, both terminals will show voltage when
the compressor should be engaged; one terminal will show voltage when the compressor should be
disengaged.

If thereis no voltage, thereis a problem in the electrical system from the batteries to the thermostatic
switch. Check all circuits for the cause, and repair or replace the wiring or parts.

In al other cases where the compressor is not engaging and disengaging properly, the thermostatic
switch is the cause. Replace it with a new switch (TM 9-2320-302-20).

(6) Shut down the engine and, to prevent accidental electric shock or shorting during dash assembling, discon-
nect the batteries.

(7 Assemble the dash.
8. Line Restrictions

a A restricted suction line causes low suction pressure at the compressor and little or no cooling. A restriction in a
line between the compressor and the expansion valve can cause high discharge and low suction pressure, and
insufficient cooling.

b. Usually, areas of ice or frost buildup mean a blockage. Parts that often freeze up are probably corroded or inopera-
tive and should be replaced. Parts (such as the expansion valve) that freeze up once in a while may do so because
of moisture in the system, which will cause the moisture indicator’ s element to turn white or pink; if this happens,
recover the refrigerant charge, evacuate/recycle the system refrigerant, replace the receiver-drier, and install a new

charge (WP 0112 00).
SAFETY PRECAUTIONS

1 Whenever repairs are made to any air conditioner parts that hold refrigerant, you must discharge, purge or flush (if con-
taminated), evacuate, charge, and leak test the system. In a good system, refrigerant lines are always under pressure and
you should disconnect them only after the air conditioning system has been discharged to a refrigerant recovery unit
through the service valves on the compressor (WP 0112 00).

= >
é WARNING

Use care to prevent refrigerant from touching your skin or eyes. Liquid refrigerant, when exposed to the air,
quickly evaporates and will freeze skin or eye tissue. Serious injury or blindness may result if you come in
contact with liquid refrigerant.

2. Refrigerants are safe when used under the right conditions. Always wear safety goggles and non-leather gloves while
discharging, purging, flushing, evacuating, charging, and leak testing the system. Do not wear leather gloves; when
refrigerant gas or liquid contacts |eather, the leather will stick to your skin.

3. Refrigerant splashed in the eyes should first be treated with a few drops of sterile mineral oil in the eyes, then rinsed
with aweak boric acid solution. Do not rub the eyes. Call a doctor right away.

4, Refrigerant splashed on the skin should be treated the same as for frosthite: gently pour cool water on the area, but do
not rub the skin. Keep the skin warm with layers of soft, sterile cloth. Call a doctor right away.
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AIR CONDITIONING SYSTEM TROUBLESHOOTING AND TESTING - CONTINUED 0009 00

SAFETY PRECAUTIONS - CONTINUED

WARNING

Do not work in an area where refrigerant may contact an open flame or any burning material, such asaciga-
rette. When it contacts extreme heat, refrigerant breaks down into poisonous phosgene gas which, if
breathed, causes severe respiratory irritation. Do not breathe the fumes from an open flame leak detector.

5. Even though refrigerant does not burn, when it contacts extreme heat or flame, poisonous phosgene gasis created. This
gasis also produced when an open flame leak detector is used. Phosgene fumes have an acrid (bitter) smell.

6. You must work in an area where there is a constant flow of fresh air when the system is discharged, flushed, charged,
and leak tested using an open flame leak detector.

7. Changes in both federal and state laws will affect the way dealerships service air conditioning systems. Under current
federal laws, refrigerant must be recovered and recycled by all users to protect the environment, and not released into
the atmosphere. Many service operations not directly involving the air conditioning system require the release of the
refrigerant charge. Under the new regulations, dealerships not having the required recovery and recycling equipment
(and properly trained and certified personnel) will not be allowed to do any of this service work.

8. Because of its very low boiling point, refrigerant must be stored under pressure. To prevent the refrigerant cans from
exploding, never expose them to temperatures higher than 125°F (52°C). Never leave refrigerant cans in the sun, and do
not store them in sun-exposed areas where heat can build up, such as in gloveboxes, automobile trunks, etc.
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AIR CONDITIONING SYSTEM TROUBLESHOOTING AND TESTING - CONTINUED

0009 00

AIR CONDITIONING SYSTEM COMPONENTS

O o>

O~NO O WNBE

To resistor block
To blower motor

From engine fan thermal switch

Compressor

Condenser

Receiver-drier

Binary Switch

Moisture Indicator

High Pressure Relief Valve
Expansion Valve
Evaporator

9

10
1
12
13
14
15
16

2 e e e
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e, 30,

Ignition Switch

Start Button

Circuit Breaker (10A)
Circuit Breaker (30A)
Power Relay

Blower Switch
“On-Off” Microsoft
Thermostatic Switch
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D To engine fan thermal switch
E From a/c clutch relay

F Tocompressor clutch

17 Circuit Breaker (15A)

18 A/C clutch Relay

19 Diode

20 Compressor Clutch

21 High-speed Relay

22 Fan Cycling Switch

23 Discharger Service Valve

24 Suction Service Valve
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AIR CONDITIONING SYSTEM TROUBLESHOOTING AND TESTING - CONTINUED 0009 00

AIR CONDITIONING SYSTEM TROUBLESHOOTING LOGIC TREE

ICE BLOCKING
71 EVAPORATOR
® Check for low suction
pressure. Chack thermo—
static switch.
NO OR LOW BLOWER NOT
AIR FLOW OPERATING
*Check * Check for blown circult
blower breaker, defective blower
operation. switch, broken wire,
loose connections,
defective blowsr motor.
L__|NORMAL BLOWER
OPERATION
® Check for restriction or
leakage in ak ducts
INSUFFICIENT | _| CHECK clogasd evaporator eoro.
COOLING AIR FLOW
1 NORMALAIR
TEMPERATURE
® Check for air leaks
through cab doors
and windows. HIGH DISCHARGE PRESSURE
—— SUCTION
PRESSURE LOW  NORMAL HIGH
NORMAL | | « Check Chack
AIR FLOW compressor. .mr:.;cﬂk ‘fmlstura
« Irspect system open, or ndicato:
for visual defects. switch not ':mmror
Check alr working. clogged
temperature. condensaer.
HIGH AIR NORMAL DISCHARGE PRESSURE
| _TEMPERATURE SucTIon
PRESSURE Low | NORMAL
FOAMING ——‘ orsion resticton. pcton sebl”
in suction line, around eveporator
© Low refrigerart. of comp of
switch.
LOW DISCHARGE PRESSURE
— SUCTION
PRESSURE LOW  NORMAL TO HIGH
* Low charge, * Restriction between
axpansion the compressor and
valve stuck themmostatic expan—
dlosed. sion valve,
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AIR CONDITIONING SYSTEM TROUBLESHOOTING AND TESTING - CONTINUED

0009 00

AIR CONDITIONING SYSTEM TROUBLESHOOTING

Table 1. Problem - Warm Airflow When Air Conditioning IsOn.

POSSIBLE CAUSE

REMEDY

Thereis no refrigerant charge in system.

Moisturein system.

Repair any leaks, evacuate system[(WP 0112 00), replace receiver-drier (WP0118
100), and add afull charge of refrigerant.

If moisture isin system, ice crystals may form at expansion valve, blocking the
flow of refrigerant (off and on). Recover refrigerant charge (WP.0112 00Y, replace
receiver-drier[(WP 0118 00), evacuate system, and add afull charge of refrigerant
(WP 0112 00).

Table 2. Problem - Low Evaporator Coil Outlet Pressure (Low Compressor Suction Pressure).

POSSIBLE CAUSE

REMEDY

The expansion valve is not working

There are restrictionsin line to expansion
valve.

Thereis an insufficient refrigerant charge
in system.

Replace expansion valve[(WP 0114 00).
Remove linerestrictions.

Locate leak. Recover refrigerant charge|(WP 0112 00], replace receiver-drier (WP
0118 00}), and add a full refrigerant charge (WP 0112 00}.

Table 3. Problem - High Compressor Discharge Pressure.

POSSIBLE CAUSE

REMEDY

There is an interna restriction in
condenser. (Ice buildup on the condenser
or a cool spot on the line from the
condenser to the receiver-drier).

Air is present in system.

Restriction in compressor discharge line.

Replace condenser [(WP 0119 00).

Repair any leaks, evacuate system replace receiver-drier
[WP 0118 00), and add a full charge of refrigerant (WP_0112 00).

Repair or replace line[(WP 0121 00).

Table 4. Problem - Evaporator Outlet Air Temperature I ncreases
as Compressor Discharge Pressure Drops.

POSSIBLE CAUSE

REMEDY

The expansion valve setting is too low.

Replace expansion valve[(WP0ITI400). Add afull charge of refrigerant
[WP 0112 G0).
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AIR CONDITIONING SYSTEM TROUBLESHOOTING AND TESTING - CONTINUED 0009 00

AIR CONDITIONING SYSTEM TROUBLESHOOTING - CONTINUED

Tableb. Problem - Compressor Operates Too Often or Continuously.

POSSIBLE CAUSE REMEDY

Thereistoo little refrigerant in system. | Repair any leaksl(WP 0121 00) and add a full charge of refrigerant[(WP 0112 00).
Thereisarestrictioninrefrigerant system. | Remove restriction from line.

Table 6. Problem - Quick or Delayed Cycling of Compressor.

POSSIBLE CAUSE REMEDY

Loss of refrigerant is causing a delayed | Add afull charge of refrigerant (WP 0112 00).
cycling of the compressor.
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POWER PACK REPLACEMENT 0010 00

THIS WORK PACKAGE COVERS

Removal, Power Pack Separation, Power Pack Assembly, Installation

INITIAL SETUP
Maintenance L evel Equipment Condition
Direct Support Engine oil drained (TM 9-2320-302-10)

Air system drained (TM 9-2320-302-10)

Tools and Special Tools o
Transmission tunnel access cover removed (TM 9-

Tool kit, general mechanic's (Item 132[WP 0126 00) 2320-302-20)

Barring tool, engine (Item 8[WP 0126 00) Hood removed (TM 9-2320-302-20)

Lift, transmission (Item 75[WP 0126 00) Fan impeller and shroud removed (TM 9-2320-302-
Spreader, ing (Item 120[WP 0126 00) _ 29)

Wrench, torque, 15-75 Ib-ft (Item 138[WP 0126 00} Alrzgggk ;O';th;, hoses, and clamps removed (TM 9-
Wrench, torque, 50-250 Ib-ft (Item 139] WP 0126 00) Air cleaner, pre-cleaner, and duct assembly removed

(TM 9-2320-302-20)
Alternator/air conditioner belt removed (TM 9-2320-

Materials/Parts

Clamp, sedl (P/N K'Y X00-5833) 302-20)
Nut, self-locking (PN MS51922-33) Alternator and aternator adjusting rod removed (TM
Nut, self-locking (P/N M S51922-49) (26) 9-2320-302-20)

Nut, self-locking (PIN MS51922-57) (2) Fender extensions removed (TM 9-2320-302-20)

Oil sampling valves removed (TM 9-2320-302-20)
Driveline disconnected|(TM 9-2320-302-20)

Air conditioner compressor removed (WP 0117 00)

Washer, lock (PN 103323) (12)
Washer, lock (P/N 20930-78423) (2)

Washer, lock (P/N 78328) (2
( ) (9 Transmission oil cooler lines disconnected (TM 9-

Washer, lock (PIN MS35333-42) 2320-302-20)
Straps, tiedown (Item 34[WP 0125 00} Transmission wiring harness disconnected (TM 9-

2320-302-20)
Transmission ail fill tube removed (TM 9-2320-302-

Tags, marker (Item 35[WP 0125 00

Personnel Required 20)
Two Transmission rear mount removed[(WP 0070 00)
\l/ L4
WARNING

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of
heavy parts supported only by lifting device. Failure to follow this warning may result in death or injury to
personnel.
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POWER PACK REPLACEMENT - CONTINUED 0010 00

NOTE

Tag all wires, cables, connectors, hoses, and tubes prior to removal to aid in installation.
REMOVAL
1 Remove nut (1) and washer (2) and disconnect cable (3), ground strap (4), and three wires (5) from starter (6).
Remove nut (7) and washer (8) and disconnect cable (9) and four wires (10) from starter solenoid (11).
Remove nut (12) and washer (13) and disconnect two wires (14) from starter solenoid (11).
Remove nut (15) and washer (16) and disconnect cable (17) and two wires (18) from plate (19).
Remove screw (20), washer (21), bracket (22), and plate (19).

a &~ D

342-929

Remove screw (23), bracket (24), and spacer (25) from engine block (26). Set cable harness (27) aside.
Remove nut (28), washer (29), and wire (30) from fuel pressure sending unit (31).

Disconnect electronic control module harness connectors (32 and 33) from connectors located at rear of ECM (34). Cut
tiedown straps as required to free harness (35) from engine. Discard tiedown straps.
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POWER PACK REPLACEMENT - CONTINUED 0010 00

REMOVAL - CONTINUED

32 35 31 26

342-830

9. Disconnect hose (36) and two tubes (37) from air compressor (38).

10. Remove tube (39), atomizer (40), and tiedown strap (41). Set tube (39) and two tubes (37) aside. Discard tiedown strap.

v 342-931
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POWER PACK REPLACEMENT - CONTINUED 0010 00

REMOVAL - CONTINUED

11. Remove clamp (42), seal clamp (43), and exhaust pipe (44). Discard seal clamp.

42

342-932

12. Remove nut (45), lock washer (46), and wire (47) from temperature sending unit (48). Discard lock washer.

13. Remove two screws (49), lock washers (50), and wires (51) from temperature sending unit (52). Discard lock washers.

342-933
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POWER PACK REPLACEMENT - CONTINUED

0010 00

REMOVAL - CONTINUED
14. Remove nut (53), washer (54), wire (55), and solenoid (56). Reinstall nut.

15. Remove screw (57) and set harness (58) aside. Reinstall screw (57).
16. Remove two screws (59), washers (60), and clamps (61). Set harness (58) aside.

q — ]
19| ST
AN
BABMMIRIHINALE. S
e

61
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POWER PACK REPLACEMENT - CONTINUED

0010 00

REMOVAL - CONTINUED

NOTE
Steps 17 through 19 can be performed through center floor panel of cab.
17. Remove lock nut (62), washer (63), and clamp (64). Discard lock nut.
18. Remove lock nut (65), washer (66), and bracket (67). Discard lock nut.
19. Remove lock nut (68), washer (69), and two clamps (70). Discard lock nut.

64

| L&& i

3 65,66

62,63

20. Remove nut (71), washer (72), screw (73), and washer (74) from left side of crossmember (75).

73,74 71,72

C—>
) ©

/e

21. Remove nut (76), washer (77), screw (78), and washer (79). Remove crossmember (75).

0010 00-6
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POWER PACK REPLACEMENT - CONTINUED 0010 00

REMOVAL - CONTINUED

22.
23.
24,
25.
26.

78,79

342-938

NOTE
Steps 22 through 26 can be performed through center floor panel of cab.

Remove lock nut (80), washer (81), and clamp (82). Discard lock nut.

Remove lock nut (83), washer (84), screw (85), washer (86), and clamp (87). Discard lock nut.
Remove lock nut (88), washer (89), and clamp (90) from rear of engine block (26). Discard lock nut.
Disconnect connector (91) from engine brake harness (92).

Disconnect fuel return hose (93) from hose (94). Plug fuel return hose and set aside.

86
87 /2 -€——85

g
80 81\ ) =)

NN

342-939
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POWER PACK REPLACEMENT - CONTINUED 0010 00

REMOVAL - CONTINUED

27.
28.
29.
30.

Remove nut (95), lock washer (96), and wire (97) from sending unit (98). Discard lock washer.
Disconnect plug (99) from voltage regulator (100).
Remove two tiedown straps (101), three nuts (102), washers (103), and five wires (104). Discard tiedown straps.

Remove screw (105), lock washer (106), washer (107), and ground wire (108) from dual voltage control (109). Feed
harness (110) under cab (111) and out of the way. Discard lock washer.

101

342-940

0010 00-8



TM 9-2320-302-34
0010 00

POWER PACK REPLACEMENT - CONTINUED

REMOVAL - CONTINUED
Disconnect fuel hose (112) from primary fuel filter (113). Plug fuel hose and set aside.

31.

342-941

32.

Remove screw (114) and clamp (115) from gear case (116).
33. Remove six screws (117), lock washers (118), drive coupler (119), and power steering pump (120). Set power steering
pump aside. Discard lock washers.

117,118

2
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342-942
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TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

REMOVAL - CONTINUED

34. Disconnect and plug oil pressure hose (121) and set aside.

342-943

121

35. Remove two bolts (122), washers (123), and tiedown strap (124). Discard tiedown strap.

36. Remove lock nut (125), washer (126), clamp (127), screw (128), washer (129), and clamp (130). Discard lock nut.
37. Remove four clamps (131) and disconnect three hoses (132, 133, and 134).

38. Remove four clamps (135) and four hoses (132, 133, 134, and 136).

130

342-944
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TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

REMOVAL - CONTINUED

39.

40.
41.
42.
43.

Remove screw (137) and washer (138) and rotate bracket (139) out of the way.

342-945

Loosen four clamps (140) and remove pipe (141) and two hoses (142).
Remove nut (143), washer (144), capscrew (145), and washer (146) from clamp (147).
L oosen clamp (148) and disconnect hose (149) from transmission oil cooler (150).

Loosen clamp (151) and remove hose and pipe assembly (152).

342-946

0010 00-11



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

REMOVAL - CONTINUED

44. Remove two plugs (153 and 154) from engine flywheel housing (155).

342-947

45.  Attach suitable hoist and sling spreader to engine (156). Take up slack in lifting chains, but do not lift engine.

156

342-948

46. Remove two nuts (157), washers (158), screws (159), washers (160), isolators (161), and sleeves (162) from front
engine mount (163).

0010 00-12



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

REMOVAL - CONTINUED

157

163

342-949

47. Right side only: remove two nuts (164), washers (165), screws (166), washers (167), and bracket (168) from right
engine mount (169).

342-950

0010 00-13



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

REMOVAL - CONTINUED

48. Left side only: remove two nuts (170), washers (171), screws (172), and washers (173) from left engine mount (174).

172
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342-951

WARNING

Power pack weighs 3750 Ib (1702 kg). Use hoist with lifting capacity of 5000 Ib (2270 kg) to lift and support
power pack. Failure to do so could result in injury to personnel.

CAUTION

Ensure all harnesses, tubes, and hoses are clear of power pack prior to removal. Failure to do so could
result in damage to equipment.
Keep power pack clear of frame. Failure to do so could result in damage to equipment.

49. Using suitable hoist and sling spreader, lift power pack slightly.

50. Adjust load so that front of engine is raised as high as possible to clear frame crossmember. Remove power pack from

vehicle.

POWER PACK SEPARATION

WARNING

Do not place finger in hole of engine flywheel housing while engine is being barred over. To do could result
in serious injury to personnel.

0010 00-14



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

POWER PACK SEPARATION - CONTINUED

CAUTION
e Step 1 must be followed for barring engine over. Any other method could cause damage to equipment.

» If bolts are dropped in engine flywheel housing, retrieve immediately. Failure to do so could result in
damage to equipment.

1 Have assistant bar engine (156) over using accessory drive (175). Locate and remove bolt (176) through hole in engine
flywheel housing (155). Repeat until 12 bolts have been removed.

175

o > ﬂ\

342-952

\l/ A
WARNING

Transmission weighs 900 Ib (409 kg). Support transmission with transmission lift during removal to prevent
possible injury to personnel.

2, Support transmission (177) using transmission lift. Remove 12 screws (178), lock washers (179), and two brackets
(180). Discard lock washers.

178,179

342-953

0010 00-15



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

POWER PACK SEPARATION - CONTINUED

CAUTION

To avoid binding during removal, check frequently to ensure proper alignment between engine and transmis-
sion. Failure to do so could result in damage to components.

3. Raise and adjust height of transmission lift to maintain support of transmission (177).
4, Repeat step 3 until transmission (177) can be separated from engine (156).

NOTE
If engineisto be replaced, perform steps 5 and 6 after repositioning engine on suitable stands.

Remove two screws (181), washers (182), two screws (183), and right engine leg (184).
Repeat step 5 for left engine leg (185).

342-954

POWER PACK ASSEMBLY
1 Install right engine leg (184) with two screws (183), washers (182), and screws (181).
2 Repeat step 1 for installation of left engineleg (185).

CAUTION
Transmission must be seated squarely against engine flywheel housing to prevent damage to equipment.

3. Support transmission (177) using transmission lift. Position transmission squarely against engine flywheel housing
(155).

4, Install two brackets (180), 12 new lock washers (179), and screws (178) in transmission (177). Tighten screws hand-
tight.

5. Tighten four screws (178) 90 degrees apart to 40 |b-ft (54 Nm).

0010 00-16



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

POWER PACK ASSEMBLY - CONTINUED
6. Tighten remaining screws (178) to 40 Ib-ft (54 Nm).

7. Remove plug (186) and rotate torque convertor to align holesin flex plate with holesin torque convertor.

177
180

155

342-953

WARNING

Do not place finger in hole of engine flywheel housing while engine is being barred over. To do so could
result in seriousinjury to personnel.

CAUTION
*  Step 8 must be followed for barring over engine. Any other method could cause damage to equipment.

» If bolts are dropped in engine flywheel housing, retrieve immediately. Failure to do so could result in
damage to equipment.

8. Have assistant bar engine (156) over using accessory drive (175). Locate and align holes and install bolt (176) through
hole in engine flywheel housing (155). Repeat until 12 bolts have been installed hand-tight.

9. Tighten 12 bolts (176) to 96-115 Ib-ft (130-156 Nm).

175

342-952

0010 00-17



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION
\|/ 4

WARNING
Power pack weighs 3750 Ib (1702 kg). Use hoist with lifting capacity of 5000 Ib (2270 kg) to lift and support

power pack. Failure to do so could result in injury to personnel.

CAUTION

» Ensure al harnesses, tubes, and hoses are clear of power pack prior to installation. Failure to do so
could result in damage to equipment.

»  Keep power pack clear of frame. Failure to do so could result in damage to equipment.
1 Using suitable hoist and sling spreader, maneuver power pack into vehicle.
2. Alternately lower hoist in small increments until power pack isin place.

3. Right side only: install bracket (168), two washers (167), screws (166), washers (165), and nuts (164) in right engine
mount (169). Do not tighten nuts.

342-950

0010 00-18



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION - CONTINUED

4, Left side only: install two washers (173), screws (172), washers (171), and nuts (170) in left engine mount (174). Do not
tighten nuts.
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342-951

5. Install two sleeves (162), isolators (161), washers (160), screws (159), washers (158), and nuts (157) in front engine
mount (163).

157

163

342-949
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TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION - CONTINUED

6. Tighten four nuts (164 and 170) on two rear engine mounts (169 and 174).
7. Install two plugs (153 and 154) in engine flywheel housing (155).

g 3
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155

342-947

8. Install two hoses (142) and pipe (141) and tighten four clamps (140).
9. Install hose and pipe assembly (152) and tighten clamp (151).
10. Connect hose (149) to transmission oil cooler (150) and tighten clamp (148).

11. Install washer (146), capscrew (145), clamp (147), washer (144), and nut (143).

342-946

12. Rotate bracket (139) into position and install washer (138) and screw (137).

0010 00-20



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED

0010 00

INSTALLATION - CONTINUED

13. Install four hoses (136, 134, 132, and 133) and four clamps (135).

14. Connect three hoses (134, 132, and 133) and install four clamps (131).

15. Install two clamps (123), bolts (122), and new tiedown strap (124).

16. Install clamps (127 and 130) with washer (129), screw (128), washer (126), and new lock nut (125) on bracket.

130

0010 00-21

342-945

342-944

131

133



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION - CONTINUED
17. Unplug and connect oil pressure hose (121) to engine (156).

156

342-943
121

18. Install drive coupler (119) and power steering pump (120) with six new lock washers (118) and screws (117).
19. Install clamp (115) and screw (114) in gear case (116).

117,118

342-942

119 116

20. Unplug and connect fuel hose (112) to primary fuel filter (113).
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TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION - CONTINUED

342-941

21.  Pull harness (110) out from under cab (111). Install ground wire (108), washer (107), new lock washer (106), and screw
(105) in dual voltage control (109).

22. Install five wires (104), three washers (103), nuts (102) on dual voltage control (109). Install two new tiedown straps
(102).

23.  Connect plug (99) to voltage regulator (100).

24. Install wire (97), new lock washer (96), and nut (95) on sending unit (98).

111 103 104

iy

101 108

342-940
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TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED

0010 00

INSTALLATION - CONTINUED

25.
26.
27.
28.
29.

NOTE

Steps 25 through 29 can be performed through center floor panel of cab.

Unplug and connect fuel return hose (93) to hose (94).

Connect connector (91) to engine brake harness (92).

Install clamp (90) with washer (89) and new lock nut (88).

Install clamp (87) with washer (86), screw (85), washer (84), and new lock nut (83).
Install clamp (82) with washer (81) and new lock nut (80) on rear of engine.

342-939
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TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION - CONTINUED
30. Install crossmember (75), washer (79), screw (78), washer (77), and nut (76).

78,79

342-938

31. Install washer (74), screw (73), washer (72), and nut (71) in left end of crossmember (75).

73,74 71,72

] {\—_7; /) l—— 342-937
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TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION - CONTINUED

NOTE
Steps 32 through 34 can be performed through center floor panel of cab.
32. Install two clamps (70) with washer (69) and new lock nut (68).
33. Install bracket (67), washer (66), and new lock nut (65) on crossmember.
34. Install clamp (64) on bracket (67) with washer (63) and new lock nut (62).

342-936

35. Position harness (58) and install two clamps (61), washers (60), and screws (59).
36. Remove screw (57). Position harness (58) and install screw (57).

37. Removenut (53). Install solenoid (56), wire (55), washer (54), and nut (53).

0010 00-26



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION - CONTINUED

56

342-934

38. Install two wires (51), new lock washers (50), and screws (49) on temperature sending unit (52).
39. Install wire (47), new lock washer (46), and nut (45) on temperature sending unit (48).

342-933

0010 00-27



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION - CONTINUED

40. Install exhaust pipe (44) with new seal clamp (43) and clamp (42).

44
42
]3‘\&,
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43
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342-932
CAUTION
Ensure arrow on wrench flat of atomizer isfacing to front of engine. Failure to do so will cause ether start to

malfunction.
41. Install atomizer (40) and tube (39).
42.  Connect two tubes (37) and hose (36) to air compressor (38). Install new tiedown strap (41).
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TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION - CONTINUED

43.  Connect electronic control module harness connectors (32 and 33) to connectors located at rear of ECM (34).
44. |nstall wire (30), washer (29), and nut (28) on fuel pressure sending unit (31).
45,

Install bracket (24) on cable harness (27). Install spacer (25), bracket, and screw (23) in engine block (26). Install new
tiedown straps as required to secure harness (35).

iy

.

342-830
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T™M 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED 0010 00

INSTALLATION - CONTINUED

46.
47.
48.
49,
50.

51.
52.
53.
54,
55,
56.
57.
58.
59.
60.
61.
62.

Install plate (19) and bracket (22) with washer (21) and screw (20).

Install two wires (18) and cable (17) on plate (19) with washer (16) and nut (15).

Connect two wires (14) to starter solenoid (11) with washer (13) and nut (12).

Connect four wires (10) and cable (9) to starter solenoid (11) with washer (8) and nut (7).
Connect three wires (5), ground strap (4), and cable (3) to starter (6) with washer (2) and nut (1).

342-929

Install transmission rear mount[(VWWP_0070 00).

Connect driveline (TM 9-2320-302-20)!

Install transmission ail fill tube (TM 9-2320-302-20).

Connect transmission wiring harness (TM 9-2320-302-20)|
Connect transmission oil cooler lines(TM 9-2320-302-20).

Install oil sampling valves(TM 9-2320-302-20)|

Install fender extensions (TM 9-2320-302-20).

Install alternator and alternator adjusting rod (TM_9-2320-302-20)!
Install air conditioner compressor[ (WP 0117 00).

Install alternator/air conditioner belt (TM 9-2320-302-20).

Install air cleaner, pre-cleaner, and duct assembly (TM 9-2320-302-20)!
Install air intake tubes, hoses, and clamps (TM 9-2320-302-20).

0010 00-30



TM 9-2320-302-34

POWER PACK REPLACEMENT - CONTINUED

0010 00

INSTALLATION - CONTINUED

63.
64.
65.
66.

Install fan impeller and shroud (TM 9-2320-302-20).

Install hood (TM 9-2320-302-20)!

Install transmission tunnel access cover (TM 9-2320-302-20)!
Fill enginewith oil (TM 9-2320-302-10)!

END OF WORK PACKAGE
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TM 9-2320-302-34

FRONT ENGINE MOUNT ADAPTER AND SUPPORT REPLACEMENT 0011 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Maintenance L evel Personnel Required
Direct Support Two

Tools and Special Tools

Toal kit, general mechanic's (Item 132[WP 0126 00} Equipment Condition

Jack, hydraulic (Item 73,[WP 0126 00) Front ABS quick-release valve removed (TM 9-2320-
Trestles (Item 135[WP 0126 00) 302-20)

Materials/Parts Front crossmember removed (WP 0096 00)
Nut, lock (P/N M S51922-57) Vibration damper removed

Y | MK

WARNING

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of
heavy parts supported only by lifting device. Failure to follow this warning may result in death or injury to
personnel.

REMOVAL

1 Remove two lock nuts (1), washers (2), screws (3), washers (4), isolators (5), and sleeves (6) from front engine mount
adapter (7). Discard lock nuts.

842-1139
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TM 9-2320-302-34

FRONT ENGINE MOUNT ADAPTER AND SUPPORT REPLACEMENT - CONTINUED 0011 00

REMOVAL - CONTINUED

\[/

WARNING

Engine weighs 2850 Ib (1294 kg). Support engine from lower block pan rail. Failure to do so could result in
injury to personnel and damage to equipment.

2. Support engine (8) and remove spacer (9) and two isolators (10).

3. Remove four bolts (11) and front engine mount adapter (7).

342-1139

4, Remove four nuts (12), washers (13), three capscrews (14), washers (15), and screw (16).

14
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342-1136

5. On |eft side, remove two nuts (17), washers (18), capscrews (19), and washers (20) from frame (21).

0011 00-2



TM 9-2320-302-34

FRONT ENGINE MOUNT ADAPTER AND SUPPORT REPLACEMENT - CONTINUED 0011 00

REMOVAL - CONTINUED

6. Repeat step 5 for right side.
7. Remove front engine mount support (22).
8. Remove four spacers (23).

INSTALLATION

1 Install front engine mount support (22).
2. Install four spacers (23).
3. On left side, install two washers (20), capscrews (19), washers (18), and nuts (17) on frame (21).

17,18,19,20

342-1138

0011 00-3



TM 9-2320-302-34

FRONT ENGINE MOUNT ADAPTER AND SUPPORT REPLACEMENT - CONTINUED 0011 00

INSTALLATION - CONTINUED
4, Repeat step 3 for right side.
NOTE

Ensure spacers (23) installed during step 2 do not slip out of place. If spacer is not present, frame will not be
in line to allow installation of front crossmember.

5. Install screw (16), three washers (15), capscrews (14), four washers (13), and nuts (12).

342-1138
Install front engine mount adapter (7) and four bolts (11).

Install two isolators (10) and spacer (9).
Lower engine (8) and remove engine support.
Install two sleeves (6), isolators (5), washers (4), screws (3), washers (2), and new lock nuts (1).

© © N o

842-1139

10. Install vibration dampef (WP 0020 Q0).
11. Install front crossmember (WP 0096 00}

12.  Install front ABS quick-release valve (TM 9-2320-302-20).

END OF WORK PACKAGE
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TM 9-2320-302-34

REAR ENGINE MOUNTS REPLACEMENT 0012 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Maintenance L evel Personnel Required
Direct Support Two

Tools and Special Tools
Tool kit, general mechanic’s (Item 132 WP 0126 00
Trestles (Item 135[WP 0126 00)

\
WARNING

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of
heavy parts supported only by lifting device. Failure to follow this warning may result in death or injury to
personnel.

REMOVAL

1 On left side, remove two nuts (1), washers (2), screws (3), and washers (4) from rear engine mount (5).

2. Onright side, remove nut (6), clamp (7), screw (8), washer (9), and clamp (10) from bracket (11).

3. On right side, remove two nuts (12), washers (13), screws (14), bracket (11), and washer (15) from rear engine mount

(5).

342-1134

LEFT SIDE RIGHT SIDE
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TM 9-2320-302-34

REAR ENGINE MOUNTS REPLACEMENT - CONTINUED 0012 00

REMOVAL - CONTINUED '
\[/

WARNING

Engine weighs 2850 Ib (1294 kg). Use hoist with lifting capacity of 5000 Ib (2270 kg) to lift and support
engine. Failure to do so could result in injury to personnel.

CAUTION

Lift engine only enough to take weight off engine mounts. If engine is lifted too far, wiring harness may be
crushed by crossmember.

4, Using suitable lifting device, lift engine (16) slightly.

NOTE
Steps 5 through 8 are for left side.

5. Remove two screws (17), two washers (18), two screws (19), and rear engine leg (20) from flywheel housing (21).

6. Remove two washers (22) and two isolators (23) from rear engine mount (5).

28  342-1134

LEFT SIDE RIGHT SIDE

\l/ A4

WARNING

Cab weighs 1100 Ib (499 kg). Use suitable jack stands to support cab. Failure to do so could result in serious
injury to personnel.

7. Using suitable jack stands, support cab at cab mounts (24) as close to framerail (25) as possible.

0012 00-2



TM 9-2320-302-34

REAR ENGINE MOUNTS REPLACEMENT - CONTINUED 0012 00

REMOVAL - CONTINUED

342-1135

24
25

8. Remove six nuts (26), washers (27), screws (28), washers (29), and rear engine mount (5) from frame rail (25).
9. Repeat steps 5 through 8 for right side.

INSTALLATION \l/

WARNING

Engine weighs 2850 Ib (1294 kg). Use hoist with lifting capacity of 5000 Ib (2270 kg) to lift and support
engine. Failure to do so could result in injury to personnel.

Onright side, install rear engine mount (5), six washers (29), screws (28), washers (27), and nuts (26) on framerail (25).
On right side, install two isolators (23) and washers (22) in rear engine mount (5).

Onright side, install rear engine leg (20), two screws (19), washers (18), and screws (17) in flywheel housing (21).
Repeat steps 1 through 3 for left side.

Remove jack stands from cab mounts (24).

On |eft side, install two washers (4), screws (3), washers (2), and nuts (1) hand-tight in rear engine mount (5).

Onright side, install washer (15), bracket (11), two screws (14), washers (13), and nuts (12) on rear engine mount (5).
Lower engine (16) onto engine mounts and tighten four nuts (1 and 12) on left and right sides.

On right side, install clamp (10), washer (9), screw (8), clamp (7), and new lock nut (6) on bracket (11).

© o N o g s~ WD

END OF WORK PACKAGE
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TM 9-2320-302-34

FAN DRIVE SUPPORT REPLACEMENT 0013 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Maintenance L evel Tools and Special Tools - Continued
Direct Support Wrench, torque, 50-250 Ib-ft (Item 139 WP 0126 00,

Materials/Parts
Compound, gasket forming (Item 120 WP 0125 00)

Tools and Special Tools

Tool kit, general mechanic's (Item 132 WP 0126 00)
Equipment Condition

Spindle and housing assembly removed (TM 9-2320-
Wrench, torque, 15-75 Ib-ft (Item 138[\WP 0126 O0) 302-20)

Dispenser, sedant (Item 30[WP 0126 00)

REMOVAL

NOTE

If repairing an ail leak, do not remove lifter bracket.

1 Remove two bolts (1) and front engine lifting bracket (2) from fan support bracket (3).

342-974
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TM 9-2320-302-34

FAN DRIVE SUPPORT REPLACEMENT - CONTINUED 0013 00

REMOVAL - CONTINUED

2. Hold nut (4) and remove gear housing stabilizer bracket bolt (5).
3. Remove nut (4).

342-975
4, Remove two bolts (6) at top of fan support bracket (3).
5. Remove short bolt (7) at bottom of fan support bracket (3).
6. Remove long bolt (8) at right side of fan support bracket (3).

342-976

7. Remove five adjustable idler gear cover bolts (9).
8. Using plastic or fiber mallet, tap fan support bracket (3) to break loose from gear case cover (10).

0013 00-2



TM 9-2320-302-34

FAN DRIVE SUPPORT REPLACEMENT - CONTINUED 0013 00

REMOVAL - CONTINUED

342-91/

INSTALLATION

1 Apply thin bead of gasket forming compound to machined surface (11) of adjustable idler access hole (12) and position
fan support bracket (3) on gear case cover (10).

342-978
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TM 9-2320-302-34

FAN DRIVE SUPPORT REPLACEMENT - CONTINUED 0013 00

INSTALLATION - CONTINUED

2. Install five adjustable idler gear cover bolts (9) hand tight.

342-91/

3. Install short bolt (7) through bottom hole in fan support bracket (3) and long bolt (8) through right hand bolt hole.
Tighten bolts to 118-148 Ib-ft (160-200 Nm).

4. Install two bolts (6) through bolt holes at top of fan support bracket (3). Tighten bolts to 43-54 |b-ft (58-73 Nm).

342-976

5. Tighten five adjustable idler gear cover bolts (9) to 22-28 |b-ft (30-38 Nm).
6. Install bolt (5) through top left hand bolt hole in fan support bracket (3) and through gear housing stabilizer bracket.

7. Install nut (4) and tighten bolt (5) to 43-54 Ib-ft (58-73 Nm).
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TM 9-2320-302-34

FAN DRIVE SUPPORT REPLACEMENT - CONTINUED 0013 00

INSTALLATION - CONTINUED

342-975

8. Position front engine lifting bracket (2) on fan support bracket (3) and install two bolts (1). Tighten bolts to 75-93 Ib-ft
(102-126 Nm).

342-974

9. Install spindle and housing assembly (TM 9-2320-302-20)!

END OF WORK PACKAGE
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TM 9-2320-302-34

AIR INTAKE MANIFOLD REPLACEMENT 0014 00

THIS WORK PACKAGE COVERS

Removal, Inspection, Installation

INITIAL SETUP
Maintenance L evel Materials/Parts - Continued
Direct Support Compound, sealing, pipe (Item 18[WP 0125 00)
Tools and Special Tools Qil, lubricating (Item 25]WP 0125 00}
Tool kit, general mechanic’s (Item 132[WP 0126 00} References
Guide stud set (Item 43[WP 0126 00} TV 9-2320-302-10

Wrench, torque, 0-300 |b-in (Item 137[ WP 0126 00)

Equi t fi ti
Wirench, torque, 15-75 Ib-ft (Item 138[WPULZ600) quipment Configuration

Air intake manifold-to-intercooler tube removed (TM

Materialg/Parts 9-2320-302-20)
Gasket (P/N 23517875) (3) Ether atomizer and bushing removed (TM 9-2320-
Ring, seal (PIN 5182977) 302-20)
REMOVAL

1 Loosen hose clamp (1) and disconnect air compressor inlet hose (2) from air supply connector (3).

2. Remove air supply connector (3) from air intake manifold (4).

342-634

0014 00-1



TM 9-2320-302-34

AIR INTAKE MANIFOLD REPLACEMENT - CONTINUED 0014 00

REMOVAL - CONTINUED

3. Disconnect air line connector (5) from fitting (6).

4, Remove fitting (6), check valve (7), and nipple (8) from air intake manifold (4)

342-635

Disconnect engine wiring harness (9) from turbo boost sensor (10) and air temperature sensor (11).
Remove air temperature sensor (11) from air intake manifold (4).

Remove two retaining bolts (12) and turbo boost sensor (10).

Remove and discard seal ring (13).

Remove five long bolts (14) and two end short bolts (15) from air intake manifold (4).

© © N o O

342-636

10. Remove air intake manifold (4) and three gaskets (16) from cylinder head (17). Discard gaskets.
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TM 9-2320-302-34

AIR INTAKE MANIFOLD REPLACEMENT - CONTINUED 0014 00

REMOVAL - CONTINUED

342-637

INSPECTION
1 Inspect air intake manifold for cracks, particularly in mounting bolt boss areas. If cracked, discard intake manifold.
2. Inspect al parts for wear or damage.

INSTALLATION
1 Install six guide studs in six bolt holes of cylinder head (17).

NOTE
Install gaskets with arrow pointing to front of engine.

2. Install three new gaskets (16) over six guide studs.

NOTE
Ensure all wires are clear of intake manifold connection points before installing manifold.

3 Install air intake manifold (4) over six guide studs and against cylinder head (17).
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TM 9-2320-302-34

AIR INTAKE MANIFOLD REPLACEMENT - CONTINUED 0014 00

INSTALLATION - CONTINUED

4.

O N o O

10.
11.

12.

Install one long bolt (14) in lower center position of air intake manifold (4) and hand tighten.
Remove six guide studs.

Install remaining four long bolts (14) in air intake manifold (4). Tighten by hand.

Install two short bolts (15) at ends of air intake manifold (4). Tighten by hand.

Tighten seven bolts (14 and 15) to 43-54 Ib-ft (58-73 Nm), in sequence shown.

15

N

342-639

g - WARNING

Adhesives and sealing compounds can burn easily, can give off harmful vapors, and are harmful to skin and
clothing. To avoid injury or death, keep away from open fire and use in awell-ventilated area. If adhesive or
sealing compound gets on skin or clothing, wash immediately with soap and water.

Coat threads of air temperature sensor (11) with pipe sealing compound and install in air intake manifold (4).
Apply lubricating oil to new seal ring (13) and install in intake manifold (4)

Install turbo boost sensor (10) on intake manifold (4) and secure in place with two retaining bolts (12). Tighten bolts to
21-26 Ib-in (2.4-2.9 Nm).

Connect engine wiring harness (9) to turbo boost sensor (10) and air temperature sensor (11).
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TM 9-2320-302-34

AIR INTAKE MANIFOLD REPLACEMENT - CONTINUED 0014 00

INSTALLATION - CONTINUED

1 3 342-636

13. Coat threads of nipple (8) and fitting (6) with pipe sealing compound and install nipple (8), check valve (7), and fitting
(6) inintake manifold (4).

14. Connect air line (5) to fitting (6).

342-635
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TM 9-2320-302-34

AIR INTAKE MANIFOLD REPLACEMENT - CONTINUED 0014 00

INSTALLATION - CONTINUED

15. Apply alight coat of pipe sealing compound to threads of air supply connector (3), install in air intake manifold (4), and
attach air compressor inlet hose (2) to connector.

16. Position hose clamp (1) and securein place.

342-634

17. Install air intake intercooler tubing (TM 9-2320-302-20).
18. Install ether atomizer and bushing (TM 9-2320-302-20).
19. Operate vehicle (TM 9-2320-302-10) and check for leaks.

END OF WORK PACKAGE
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TM 9-2320-302-34

EXHAUST MANIFOLD REPLACEMENT

0015 00

THIS WORK PACKAGE COVERS
Removal, Inspection, Installation

INITIAL SETUP
Maintenance L evel
Direct Support
Tools and Special Tools

Personnel Required

Two

Tool kit, general mechanic's (Item 132[WP 0126 00} References

Guide stud set (Item 43[WP 0126 00)

Vise, mechanigt’s (Item 136 WP 0126 00)

Wrench, torque, 15-75 Ib-ft (Item 138[\WP 0126 Q0)

Materials/Parts
Gasket (P/N 23511666) (3)

TM 9-2320-302-10

Equipment Condition
Turbocharger removed[(WP 0042 00)

Breather tube removed [[WP 0017 00}

\l/

Be

WARNING

Exhaust manifold weighs 60 Ib (27 kg). Use assistance and extreme caution during replacement to prevent

possible injury to personnel.

REMOVAL

1 Remove six upper bolts (1), heat shield (2), and six spacers (3) from exhaust manifold (4).
2. Install six guide studs in place of removed bolts.

342-640
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TM 9-2320-302-34

EXHAUST MANIFOLD REPLACEMENT - CONTINUED 0015 00

REMOVAL - CONTINUED

3. Remove remaining six bolts (1), spacers (3), and exhaust manifold (4) assembly from cylinder head (5).

4, Remove and discard three gaskets (6).

5. Secure center section of exhaust manifold (4) in vise. Using brass drift, remove each end section (7) of exhaust mani-
fold.

6. If damaged, remove and discard four turbocharger mounting studs (8).

INSPECTION

1 Inspect exhaust manifold for cracks, particularly in mounting bolt boss areas. If cracked, discard exhaust manifold.

2. Inspect all parts for damage.

INSTALLATION

1

Secure center section of exhaust manifold (4) in vise.

NOTE
If turbocharger mounting studs were removed, perform steps 2 and 3.

Using one nut as jam nut, install two nuts on four turbocharger mounting studs (8).

Thread turbocharger mounting studs (8) into exhaust manifold (4) until unthreaded portion of stud bottoms against
mounting flange. Tighten studs to 18-24 Ib-ft (25-32 Nm). Remove two nuts from each stud.

Install exhaust manifold end sections (7) on center section of exhaust manifold (4). Position and seat end sections by
tapping with fiber or plastic mallet.

Install six guide studs in upper bolt hole locations.
Install three new gaskets (6) and exhaust manifold (4) on guide studs.

342-640
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TM 9-2320-302-34

EXHAUST MANIFOLD REPLACEMENT - CONTINUED 0015 00

INSTALLATION - CONTINUED

7. Install six bolts (1) and spacers (3) in lower bolt holes and tighten hand tight.

8. Remove six guide studs and replace with remaining six bolts (1) and spacers (3). Tighten hand tight.
9. Tighten all bolts (1) to 43-54 Ib-ft (58-73 Nm), in sequence shown.

5 2 3 9 342-641

TIGHTENING SEQUENCE

10. Install turbochargef (WP0042 00].
11. Install breather tubg (WP0017 00).
12.  Runengine (TM 9-2320-302-10) and check for leaks.

END OF WORK PACKAGE

0015 00-3



TM 9-2320-302-34
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TM 9-2320-302-34

ROCKER ARM COVER REPLACEMENT

0016 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Maintenance L evel
Direct Support

Tools and Special Tools
Tool kit, general mechanic’s (Item 132 WP 0126 00)
Dispenser, sealant (Item 30[WP 0126 00)
Wrench, torque, 15-75 Ib-ft (Item 138 WP 0126 00)

Materials/Parts
Gasket (PN 23522269)

Materialg/Parts - Continued
Compound, gasket forming (Item 12[ WP 0125 00)
Detergent (Item 19] WP 0125 00

Equipment Condition

Air cleaner, pre-cleaner, and duct assembly removed
(TM 9-2320-302-20)

Thermostat-to-radiator coolant tube removed (TM 9-
2320-302-20)

Radiator support rod removed (TM 9-2320-302-20)

REMOVAL

1 Loosen hose clamp (1) and disconnect crankcase breather tube (2) from rocker arm cover neck (3).

0016 00-1



TM 9-2320-302-34

ROCKER ARM COVER REPLACEMENT - CONTINUED 0016 00

REMOVAL - CONTINUED

2. Remove ten bolt assemblies (4) securing rocker arm cover (5) to cylinder head (6).

CAUTION

Handle rocker arm cover carefully; dropping or bumping may cause damage.

3. Remove rocker arm cover (5) from cylinder head (6).

342-643

4, Free gasket saddle corners (7) and saddle arch areas (8). Lift rocker arm cover gasket (9) straight out of rocker arm cover
groove to prevent tearing or stretching gasket. If damaged or stretched, discard gasket.

342-644

5. Invert rocker arm cover (5) on bench. Press and slide straight end of breather element retaining clip (10) until clip disen-
gages from rocker arm cover. Lift clip upward to disengage curved end.

6. Remove breather mesh element (11) from rocker arm cover (5).
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TM 9-2320-302-34

ROCKER ARM COVER REPLACEMENT - CONTINUED 0016 00

REMOVAL - CONTINUED

342-645

CLEANING

B
WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

1 Clean rocker arm cover gasket and ten bolt assemblies with detergent and water. Dry with compressed air.

2. Clean all old gasket forming compound from rocker arm cover grooves. Clean all dirt and foreign matter from rocker
arm cover.

3. Remove old gasket forming compound from corners of cylinder head located at front and rear cam cap area.
4, Clean mesh breather element with detergent and water solution and dry with compressed air.

INSPECTION

1 Inspect rocker arm cover gasket for cuts, nicks, and breaks. If found, discard gasket.

2. Inspect all components for wear or damage.

INSTALLATION

1 Press mesh breather element (11) into breather pocket.

2 Insert curved end of breather element retaining clip (10) into one breather pocket hole. Press and slide straight end of
clip into opposite breather pocket hole.
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TM 9-2320-302-34

ROCKER ARM COVER REPLACEMENT - CONTINUED 0016 00

INSTALLATION - CONTINUED

NOTE
To ease gasket installation, lightly spray a solution of soapy water into seal groove of rocker arm cover.
Position rocker arm cover gasket (9) in rocker arm cover (5).

Install rocker arm cover gasket (9), beginning at corners (7) of saddle arch (8) on each end of rocker arm cover (5).
Work back into saddle arch equally from each corner (7), pushing gasket firmly into rocker arm cover groove.

Beginning at center of rocker arm cover (5), install long runs of rocker arm cover gasket (9) toward corners (7) of saddle
arches (8) and continue until gasket installation is completed.

342-646

Apply athin bead of gasket forming compound in front and rear corners (12) of cylinder head (6) where front and rear
cam caps are located.

Position rocker arm cover (5) on cylinder head (6).
Install ten bolt assemblies (4) in rocker arm cover (5).

AT TR

00,

I =5 = 5
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TM 9-2320-302-34

ROCKER ARM COVER REPLACEMENT - CONTINUED 0016 00

INSTALLATION - CONTINUED
9. In sequence shown, tighten ten bolt assemblies to 22-28 Ib-ft (30-38 Nm).

6 7 3
Y : o)
(o]|=—1
P FRONT
F=T—\,
8 10

342-648

TIGHTENING SEQUENCE

10. Install crankcase breather tube (2) over rocker arm cover neck (3) and secure with hose clamp (1).

11. Install air cleaner, pre-cleaner, and duct assembly (TM 9-2320-302-20)!
12.  Install thermostat-to-radiator coolant tube (TM 9-2320-302-20).
13. Install radiator support rod (TM 9-2320-302-20).

END OF WORK PACKAGE

0016 00-5



TM 9-2320-302-34

This Page Intentionally Left Blank.

0016 00-6



TM 9-2320-302-34

BREATHER TUBE REPLACEMENT 0017 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Maintenance L evel Tools and Special Tools
Direct Support Tool kit, generd mechanic’s (Item 132] WP 0126 00
REMOVAL

1 Loosen hose clamp (1) and disconnect hose (2) from rocker arm cover (3).
Remove two bolts (4) and spacer (5) from engine block (6).

Remove breather tube (7) and two clamps (8).

L oosen hose clamp (9) and remove hose (2) from breather tube (7).

A~ w D

342-649

INSTALLATION

1 Install hose (2) on breather tube (7) and tighten hose clamp (9).

2 Install breather tube (7) and two clamps (9).

3. Install spacer (5) and two bolts (4) on engine block (6).

4 Connect hose (2) to rocker arm cover (3) and tighten hose clamp (1).

END OF WORK PACKAGE
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TM 9-2320-302-34

CYLINDER HEAD REPLACEMENT 0018 00

THIS WORK PACKAGE COVERS

Removal, Inspection, Installation

INITIAL SETUP

Maintenance L evel Equipment Condition
Direct Support Alternator removed (TM 9-2320-302-20)

Tools and Special Tools Air conditioner compressor removed (WP 0117 00)
Tool kit, general mechanic’s (Item 132[WP 0126 00) Thermostat and thermostat housing cover removed
Clamp, material lift (Item 20[ WP 0126 00) (TM9-2320-302-20)

Wrench, torque, 15-75 Ib-ft (Item 138[\WWP 0126 O0) Water level sensor removed (TM 9-2320-302-20)
Wrench, torque, 50-250 Ib-ft (Item 139[WP 0126 00) Exhaust manifold removed Y15 001
M aerials/Parts Air intake manifold removed (WP 0014 00)
Gasket (P/N 23506120) Air compressor cooling lines disconnected (TM 9-
Compound, international, no. 2 (Item 13[WP 0125 00} 2320-302-20)
Tags, marker (Item 35[\WWP 0125 00] Camshaft and bearings removed (WP 0026 00)
Per sonnel Required Fuel injectors removed (WP 0046 00)
Two Injector wiring harness removed [VWWP 0069 00)

"
WARNING

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of
heavy parts supported only by lifting device. Failure to follow this warning may result in death or injury to
personnel.

0018 00-1



0018 00

TM 9-2320-302-34

Disconnect two fuel lines (1 and 2) from cylinder head (3).

CYLINDER HEAD REPLACEMENT - CONTINUED

REMOVAL

1
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Disconnect air compressor hose (9) and clamp (10) from cylinder head (3).

Remove two bolts (6) and washers (7) and set wiring harness (8) aside.

Remove bolt (4) and set bracket (5) aside.

2
3.
4

S
342-652
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TM 9-2320-302-34

CYLINDER HEAD REPLACEMENT - CONTINUED

0018 00

REMOVAL - CONTINUED

5. Remove two bolts (11), nut (12), bolt (13), and bracket (14).
6. Remove 38 cylinder head bolts (15) and washers (16).

11

12

13

342-653

7. Install lifter (17) between fuel injector holes no. 3 and no. 4.
a. Install bolt (18) using bolt hole for center cam cap bolt.

b. Install two bolts (19) using two tapped holes for engine retarder assembly.
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TM 9-2320-302-34

CYLINDER HEAD REPLACEMENT - CONTINUED 0018 00

REMOVAL - CONTINUED

% ¥

WARNING

Cylinder head weighs 421 Ib (191 kg). Use suitable lifting device to lift and support cylinder head. Failure to
do so could result in injury to personnel.

Attach suitable lifting device to lifter eye (20) and remove cylinder head (3).
9. Remove and discard cylinder head gasket (21).
10. Remove bolt (22) and left rear lifting bracket (23).
11. Tag and remove elbows (24 and 25) from cylinder head (3).

12. Removeair compressor fitting (26) from cylinder head (3).

342-655

INSPECTION

1 Ensure piston domes, cylinder head, cylinder block deck surfaces, and injector tubes are clean and free of foreign mat-
ter.

2. Inspect cylinder block bolt holes and block-to-head gasket mating surfaces for oil, water, dirt or old gasket material.
INSTALLATION

1 Install left rear lifting bracket (23) and secure to cylinder head (3) with bolt (22). Tighten bolt to 75-93 Ib-ft (102-126
Nm).

2. Install new cylinder head gasket (21) on cylinder block (27).
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TM 9-2320-302-34

CYLINDER HEAD REPLACEMENT - CONTINUED 0018 00

INSTALLATION - CONTINUED

3.
4.
5.

Install air compressor fitting (26) in cylinder head (3).

Remove tags and install two elbows (24 and 25) in cylinder head (3).

Install lifter (17) between fuel injectors no. 3 and no. 4.

a. Install bolt (18) using bolt hole for center cam cap bolt.

b. Install two bolts (19) using two tapped holes for engine retarder assembly.

" .
WARNING

Cylinder head weighs 421 |b (191 kg). Use suitable lifting device to lift and support cylinder head. Failure to
do so could result in injury to personnel.

Attach suitable lifting device to lifter eye (20) and position cylinder head (3) over engine block (27).

Seat cylinder head (3) on diamond dowel (28) and round dowel (29) until full contact is made with cylinder head gasket
(21).

Remove lifting device from lifter eye (20).
NOTE

If cylinder head is other than one removed, or if resurfaced cylinder head is being installed, three nuts retain-
ing adjustable idler gear must be loosened before installing and tightening camshaft drive gear retaining
bolt. Notify General Support Maintenance to perform adjustment.

Remove lifter (17).
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TM 9-2320-302-34

CYLINDER HEAD REPLACEMENT - CONTINUED 0018 00

INSTALLATION - CONTINUED

10. Lubricate threads of 38 cylinder head bolts (15) and bolt head contact areas with a small amount of international com-
pound no. 2.

11. Install 38 washers (16) and cylinder head bolts (15) in cylinder head (3).

15

342-653

12.

TIGHTENING SEQUENCE
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TM 9-2320-302-34

CYLINDER HEAD REPLACEMENT - CONTINUED 0018 00

INSTALLATION - CONTINUED
13.  Finally tighten 38 cylinder head bolts (15) to same torque and sequence asin step 12.

14. Install bracket (14) on cylinder head (3) and install two bolts (11). Tighten bolts to 43-54 |b-ft (58-73 Nm).

15. Install bolt (13) through gear case cover and housing assembly and install nut (12). Tighten nut to 43-54 Ib-ft (58-73
Nm).

16. Connect air compressor hose (9) with clamp (10) to cylinder head (3).

e

({5

(Y
(s

((

(i

ol
°®° (]
S)

3

k , | 2\

- Q . =
pX el

2l L,

INID (S, @>b’

342-652

17. Position wiring harness (8) in place and install two washers (7) and bolts (6).
18. Position bracket (5) in place and install bolt (4).
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TM 9-2320-302-34

CYLINDER HEAD REPLACEMENT - CONTINUED

0018 00

INSTALLATION - CONTINUED

19.

20.
21.
22,
23.
24.
25,
26.
27.
28.
29.

Connect two fuel lines (1 and 2) to cylinder head (3).

Install injector wiring harness (WP 0069 00).

Install fuel injector§ (WP0046 00).

Install camshaft and bearing$ (WP 0026 00).

Connect air compressor cooling lines(TM 9-2320-302-20).
Install air intake manifol (VWP 0014 00).

Install exhaust manifold (WPO0O0I5 00).

Install water level sensor (TM 9-2320-302-20).

Install thermostat and thermostat housing cover (TM 9-2320-302-20).

Install alternator (TM 9-2320-302-20).
Install air conditioner compressor (WP 0117 00).

END OF WORK PACKAGE

0018 00-8
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TM 9-2320-302-34

GEAR CASE COVER REPLACEMENT 0019 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Maintenance L evel References
Direct Support TM 9-2320-302-20

Tools and Special Tools
Tool kit, general mechanic's (Item 132 \WP 0126 Q0)
Dispenser, sedant (Item 30 WP 0126 00

Equipment Condition

Alternator removed (TM 9-2320-302-20)

Guide stud set (Item 43[WP 0126 00) Water pump removed (TM 9-2320-302-20)
Trestles (Item 135[WP 0126 00) Air compressor removed (TM 9-2320-302-20)

Wrench, torque, 15-75 Ib-ft (Item 138/ WP 0126 00
Materialg/Parts

Ring, seal (PN 5141452)

Compound, gasket forming (Item 12[WWP 0125 00)

Front engine mount adapter removed (WP 0011 00
Fan drive support removed |(WP 0013 00
Accessory drive removed (WP 0021 00)

Qil, lubricating (Item 25[WP 0125 00) Oil pan removed [WP 0028 00
Straps, tiedown (Item 34/ WP 0125 00 Power steering pump removed (WP 0086 00
[
\[/

WARNING

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of
heavy parts supported only by lifting device. Failure to follow this warning may result in death or injury to

personnel.
NOTE
Procedure may be accomplished in vehicle or on engine stand.
REMOVAL
CAUTION
Use wood blocks on trestles to protect oil pan flange.
1 Install trestles under each side of oil pan flange.
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TM 9-2320-302-34

GEAR CASE COVER REPLACEMENT - CONTINUED 0019 00

REMOVAL - CONTINUED

2.
3.

Remove two nuts (1) and bolts (2) securing alternator mounting bracket (3) on gear case cover (4) and gear housing (5).

Remove and discard tiedown straps (6), as required, securing fan clutch solenoid air line (7) and move air line away
from gear case cover (4) and gear housing (5).

Remove bolt (8) from standoff bracket (9) and gear case cover (4). Move standoff bracket away from gear case cover.

Remove nut (10), bolt (11), and standoff bracket (12) from gear case cover (4). Move standoff bracket away from gear
Case cover.

Remove two bolts (13) from opposite sides of gear case cover (4). Replace two bolts (13) with guide studs (14).
Remove five bolts (15) from camshaft gear cover (16).

Remove camshaft gear cover (16) and gasket (17) from gear case cover (4).

NOTE

Different length bolts are used to secure gear case cover to gear housing. Note location of long and short
bolts as an aid for use in installation.

Remove ten short bolts (18) and four long bolts (19).

342-979
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TM 9-2320-302-34

GEAR CASE COVER REPLACEMENT - CONTINUED 0019 00

REMOVAL - CONTINUED

WARNING

Do not slide gear case cover off guide studs. Failure to observe this warning may result in injury to person-
nel or damage to equipment.

10. Move gear case cover (4) away from gear housing (5) and position lifting sling through camshaft gear cover opening on
gear case cover.

\l/ ¥

WARNING

Gear case cover weighs 89 Ib (40 kg). Attach suitable lifting device prior to removal to prevent possible
injury to personnel.

11.  Securelifting sling to suitable lifting device. Remove gear case cover (4) from two guide studs (14).

12. Remove and discard seal ring (20) between bull/idler gear hub recess (21) and gear case cover (4).

13. Removetwo guide studs (14).

342-980

14. Remove all old gasket material from mating surfaces of gear case cover (4) and gear housing (5).

15. Remove front oil seal (22) from gear case cover (4). Discard seal.
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TM 9-2320-302-34

GEAR CASE COVER REPLACEMENT - CONTINUED 0019 00

INSTALLATION

1 Position lifting sling through camshaft drive gear cover opening of gear case cover (4) and secure to suitable lift device.

NOTE

Gasket forming compound cures in presence of air. Keep time to minimum between gear case cover installa-
tion and tightening gear case cover mounting bolts.

2. Apply continuous thin bead of gasket forming compound to mating surfaces of gear housing (5).
3. Install two guide studs (14) in bolt holes on opposite side of gear housing (5).
4, Install new seal ring (20) in bull/idler gear hub recess (21) using engine lubricating oil to hold seal ring in place.

342-980

\[/ A4

WARNING

Gear case cover weighs 89 Ib (40 kg). Attach suitable lifting device prior to removal to prevent possible
injury to personnel.

NOTE
Ensure guide studs are positioned in corresponding bolt holes of gear case cover and gear housing.

Position gear case cover (4) on two guide studs (14) and remove lifting sling.
Install gear case cover (4) against gear housing (5).
7. Install ten short bolts (18).
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TM 9-2320-302-34

GEAR CASE COVER REPLACEMENT - CONTINUED 0019 00

INSTALLATION - CONTINUED

8. Install four long bolts (19).

9. Remove two guide studs (14) and install two bolts (13).

10. Install standoff bracket (9) and bolt (8) to gear case cover (4).

11. Install standoff bracket (12), bolt (11), and nut (10) on gear case cover (4).

12.  Securefan clutch solenoid air line (7) to gear case cover (4) and gear housing (5) with new tiedown straps (6).

18

342-979
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T™M 9-2320-302-34

GEAR CASE COVER REPLACEMENT - CONTINUED 0019 00

INSTALLATION - CONTINUED
13. Tighten boltsto 43-54 Ib-ft (58-73 Nm), in sequence shown.

11
12
7
T 5 14
6
= 15
5
17— 16
18 —>>

342-982

TIGHTENING SEQUENCE

14. Position aternator mounting bracket (3) on gear case cover (4) and gear housing assembly (5). Secure with two bolts (2)
and nuts (1). Tighten to 43-54 |b-ft (58-73 Nm).

15. Install new gasket (17) and camshaft gear cover (16) on gear case cover (4).
16. Install five bolts (15) to secure camshaft gear cover (16). Tighten bolts to 22-28 |b-ft (30-38 Nm).

342-981

17. Install power steering pum (WP 0086 00).
18. Install oil par (WP 0028 00).

19. Install accessory drivé (WP 0021 00).

20. Install fan drive support[(WWP 0013 00).

0019 00-6



TM 9-2320-302-34

GEAR CASE COVER REPLACEMENT - CONTINUED

0019 00

INSTALLATION - CONTINUED

21
22,
23.
24,

Install front engine mount adapter [[WP 0011 00).
Install air compressor/(TM 9-2320 302-20).
Install water pump (TM 9-2320-302-20).

Install alternator (TM 9-2320-302-20).

END OF WORK PACKAGE
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TM 9-2320-302-34

VIBRATION DAMPER REPLACEMENT 0020 00

THIS WORK PACKAGE COVERS

Removal, Inspection, Installation

INITIAL SETUP
Maintenance L evel Equipment Condition
Direct Support Fan belts removed (TM 9-2320-302-20)

Tools and Special Tools
Toal kit, general mechanic's (Item 132 WP 0126 G0}
Wrench, torque, 50-250 Ib-ft (Item 139 WP 0126 00,

REMOVAL

CAUTION
To prevent damage to pulley and vibration damper, support pulley and damper during removal.

1 Remove six crankshaft pulley attaching bolts (1) and washers (2) from crankshaft pulley (3).

342-670

0020 00-1



TM 9-2320-302-34

VIBRATION DAMPER REPLACEMENT - CONTINUED 0020 00

REMOVAL - CONTINUED

CAUTION

Do not pry on pulley or damper. If force is needed, use rubber mallet or soft-faced hammer to prevent dam-
age to pulley and damper.

Remove crankshaft pulley (3).
Remove vibration damper (4).

342-671

INSPECTION

NOTE

Vibration damper is replaced during major engine overhaul, crankshaft replacement or when conditions
identified below are found.

1 Inspect vibration damper for dents, gouges, fluid leaks or bulges. Replace vibration damper if any of these conditions
are found.

2 Inspect crankshaft pulley for cracked, broken or bent flanges. Replace crankshaft pulley if any of these conditions are
found.

3. Inspect crankshaft pulley and vibration damper mating surfaces for dirt and other foreign matter prior to installation.

INSTALLATION

1 Install vibration damper (4) against crankshaft (5), with stamped part number facing away from engine, and seat firmly.

342-672
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TM 9-2320-302-34

VIBRATION DAMPER REPLACEMENT - CONTINUED 0020 00

INSTALLATION - CONTINUED

2. Install crankshaft pulley (3) and seat firmly against vibration damper (4).
3. Install six washers (2) and bolts (1) hand tight.
4. Tighten six bolts (1) to 134-155 |b-ft (182-210 Nm).

342-670

5. Install fan belts (TM 9-2320-302-20)!

END OF WORK PACKAGE

0020 00-3



TM 9-2320-302-34
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TM 9-2320-302-34

ACCESSORY DRIVE REPLACEMENT

0021 00
THIS WORK PACKAGE COVERS
Removal, Installation
INITIAL SETUP
Maintenance L evel Materialg/Parts
Direct Support Ring, seal (P/N 8929253)
Tools and Sp&:la] Tools OI|, Iubricating (Item 25@)
Tool kit, general mechanic's (Item 132 WP 0126 00) Equipment Condition
Checker, gear lash (Item 18[WP 0126 00) Alternator belt removed (TM 9-2320-302-20)

Dial indicator set (Item 29{ WP 0126 00
Wrench, torque, 15-75 |b-ft (Item 138 WP 0126 00)

REMOVAL

NOTE
If necessary, tap accessory drive with a soft-faced mallet to aid in removal.
1 Remove five bolts (1) and accessory drive (2) from gear case cover (3).

2. Remove and discard seal ring (4) from accessory drive (2).

342-674

0021 00-1



TM 9-2320-302-34

ACCESSORY DRIVE REPLACEMENT - CONTINUED 0021 00

INSTALLATION

1 Lubricate new seal ring (4) with clean lubricating oil and install in groove on accessory drive (2).

NOTE
Install accessory drive with word UP cast into housing in 12 o' clock position.
2. Install accessory drive (2) on gear case cover (3), engaging accessory drive gear (5) with bull gear (6).

3. Align bolt holes of accessory drive (2) and gear case cover (3). Press accessory drive (2) into place and install five bolts

(D).

342-674

4, Tighten bolts (1) to 22-28 |b-ft (30-38 Nm), in sequence shown.

342-675

TIGHTENING SEQUENCE

0021 00-2



TM 9-2320-302-34

ACCESSORY DRIVE REPLACEMENT - CONTINUED

0021 00

INSTALLATION - CONTINUED

NOTE

If gear lash specification is not met, replace accessory drive.

5. Use dial indicator with clamp base to measure gear lash between accessory drive gear and bull gear.

a.  Position dial indicator to read between scribed lines (7) on gear lash checker (8).
b.  Gear lash should be 0.001-0.010 in (0.025-0.254 mm).

342-676

6. Install alternator belt/(TM 9-2320-302-20)

END OF WORK PACKAGE
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TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE 0022 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning and Inspection, Assembly, Installation, Adjustment

INITIAL SETUP
Maintenance L evel Materials/Parts - Continued
Direct Support Ring, sea (P/N 001083)

Ring, seal (P/N 20229)
Compound, internationa, no. 2 (Item 13/ WP 0125 00
Qil, lubricating (Item 25[WWP 0125 00)

Tools and Special Tools
Toal kit, general mechanic's (Item 132[WP 0126 00}
Wrench, torque, 0-300 Ib-in (Item 137[\WP 0126 00)

Wrench, torque, 15-75 Ib-ft (Item 138[WP 0126 00) Rags, wiping (Item 31[WP 0125 00)
Wrench, torque, 50-250 |b-ft (Item 139[ WP 0126 00) Tags, marker (Item 35[WP 0125 00)

Materials/Parts Wipes, lint:free (Item 40[WP 0125 00)

Ring, retaining (P/N 012991) (2) Equipment Condition
Ring, seal (P/N 001082) Rocker arm cover removed
REMOVAL
1 Loosen screw (1) on three solenoid terminals and remove three wiring harness connectors (2) from three solenoid valves
(3).

2. Remove three bolts (4) and washers (5) from three engine retarders (6).

342-657
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TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE - CONTINUED 0022 00

REMOVAL - CONTINUED

CAUTION
Do not mix engine retarders. Tag each engine retarder to aid in installation

3. Remove six bolts (4), washers (5), three engine retarders (6), and two spacer bars (7) from cylinder head (8).
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DISASSEMBLY

NOTE
Procedure is the same for all three engine retarder housings.

1 Place engine retarder (6) housing on bench.

CAUTION

Do not disassemble or tamper with solenoid valve. Engine damage could result.

2. Remove solenoid valve (3) with 12 point socket.

0022 00-2



TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE - CONTINUED 0022 00

DISASSEMBLY - CONTINUED
3. Remove and discard three seal rings (9, 10, and 11). If seal ring (11) stays in bottom of engine retarder (6) housing,
remove with wire.
WARNING
Parts are under spring tension. Release tension slowly to prevent personal injury.

Press down on washer (12) and remove retaining ring (13). Discard retaining ring.
Remove washer (12) and spring (14).
6. Using a magnet, remove accumulator piston (15) from engine retarder (6) housing.

12 <— 13

342-659

NOTE

To remove control valve from right side of engine retarder housing, perform steps 7 through 9. Repeat steps
to remove control valve from left side of retarder housing.

0022 00-3



TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE - CONTINUED 0022 00

DISASSEMBLY - CONTINUED

7. Press down on washer (16) and remove retaining ring (17). Discard retaining ring.
8. Remove washer (16), spring (18), spring (19), and collar (20).

9. Remove control valve (21) from engine retarder (6) housing.

10. Loosen lock nut (22) and remove adjusting screw (23) from engine retarder (6) housing.

342-660

11. Turn engine retarder (6) housing over.
12. Remove screw (24), washer (25), and flat spring (26) from engine retarder (6) housing.

13. Remove master piston (27) from engine retarder (6) housing.

25 og

/
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24

342-661

14. Remove screw (28), washer (29), torsion spring (30), slave piston bridge (31), and slave piston (32).
15. Loosen lock nut (22) and remove adjusting screw (23) from piston bridge (31).

0022 00-4



TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE - CONTINUED 0022 00

DISASSEMBLY - CONTINUED

342-662

CLEANING AND INSPECTION

CAUTION
Do not use rags that may leave lint and residue which can plug oil passageways.

1 Using clean lint-free wipes, clean engine retarder housing bores. Dip control valves and pistons in clean engine lubricat-
ing oil.

2. Verify ball (33) moves freely by pushing wire through hole (34) in base of control valve (21). Light pressure on wire
should move ball. Ball should return when pressure is released.

34

342-663
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TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE - CONTINUED 0022 00

CLEANING AND INSPECTION - CONTINUED

3. Ensure plunger (35) protrudes from bottom of adjusting screw (23).
4, Ensure plunger (35) has light spring pressure when pressed and moves freely.

35

342-664

ASSEMBLY

NOTE

*  Procedureisthe samefor all three engine retarder housings.

e Steps1through 12 are for right side of engine retarder housing. The same procedures are to be repeated
to assemble the | eft side.

Install adjusting screw (23) and lock nut (22) in slave piston bridge (31).
Install slave piston (32) in engine retarder (6).

NOTE
L ocate part number on slave piston bridge away from engine retarder housing.
Install slave piston bridge (31) with adjusting screw (23) toward center of engine retarder (6) housing.
Install torsion spring (30) with ends over slave piston bridge (31).

Install screw (28) and washer (29) over center part of torsion spring (30) on engine retarder (6) housing. Tighten screw
t0 180 Ib-in (20 Nm).

30

342-662
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TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE - CONTINUED 0022 00

ASSEMBLY - CONTINUED

10.
11.
12.

NOTE
Ensure flat spring legs are centered around master piston boss.

Install master piston (27), flat spring (26), washer (25), and screw (24) in engine retarder (6) housing. Tighten screw to
100 Ib-in (11 Nm).

342-661
Turn engine retarder (6) housing over.
Install adjusting screw (23) and lock nut (22) in engine retarder (6) housing.

Hold control valve (21) by stem and drop into engine retarder (6) housing. If binding occurs or if ball is stuck in control
valve, replace control valve.

Install collar (20) in engine retarder (6) housing with long sleeve area up.
Install spring (19) in center of collar (20). Install spring (18) over top of collar.

Press washer (16) to compress springs (18 and 19). Install new retaining ring (17). Rotate retaining ring 90 degrees to
ensure proper seating in groove.

342-660
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TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE - CONTINUED 0022 00

ASSEMBLY - CONTINUED

13. Install accumulator piston (15), spring (14), and washer (12) in engine retarder (6) housing.
14. Presswasher (12) to compress spring (14) and install new retaining ring (13). Rotate retaining ring 90 degrees to ensure

proper seating in groove.
CAUTION
Be careful not to twist seal rings while installing to prevent damage to equipment.

15. Coat three new seal rings (9, 10, and 11) with clean engine lubricating oil. Install seal rings (9 and 10) on solenoid valve
(3).

16. Install seal ring (11) in bottom of engine retarder (6) housing.

17. Thread solenoid valve (3) into engine retarder (6) housing. Tighten solenoid valve to 60 Ib-in (7 Nm).

12 <—13

342-659

INSTALLATION

/

WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

CAUTION
Ensure oil is removed from bolt holes to prevent engine block from cracking when tightening bolts.

1 Cover bolt holes with rags to minimize oil spray.

0022 00-8



TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE - CONTINUED 0022 00

INSTALLATION - CONTINUED

2. Attach tubing to compressed air gun nozzle and clear oil out of bolt holes.

NOTE
Position word OUT, stamped on each spacer bar, toward mid-engine, facing outside of engine.
Position two spacer bars (7) on exhaust manifold side of cylinder head (8). Align bolt holes in spacer bars with engine

3.
retarder (6) bolt holesin cylinder head.

CAUTION
Ensure engine retarder housings do not interfere with wiring harnesses. Failure to do so could result in dam-
age to equipment.

4. Install three engine retarder (6) housings over rocker shafts.
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342-658
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5. Apply international compound no. 2 to threads and undersides of head of nine bolts (4).

CAUTION

Ensure wires are away from moving parts to prevent possible movement and contact with valve springs

0022 00-9



TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE - CONTINUED 0022 00

INSTALLATION - CONTINUED

NOTE

Before tightening bolts, move engine retarder housing from side to side and locate as far toward camshaft
side of the engine as possible.

Install nine bolts (4) and washers (5) in engine retarders (6). Tighten bolts to 40 Ib-ft (54 Nm).
Repeat tightening of nine bolts (4) to 80 Ib-ft (108 Nm).

Position three wiring harness connectors (2) under three solenoid terminal screws (1). Tighten screws to 12-17 Ib-in
(1.4-1.9 Nm).

342-657

ADJUSTMENT

o g b~ w

CAUTION

Failure to use slave piston adjustment procedure will cause poor engine brake performance and/or serious
engine damage. It is necessary to rotate engine to put exhaust valves in closed position for each cylinder
being adjusted. Make sure proper engine valve lash has been obtained to prevent damage to equipment.

Loosen lock nut (22) and back out adjusting screw (23) in slave piston bridge (31) until end of adjusting screw is flush
with bottom surface of slave piston bridge (31).

Place 0.023 in (0.584 mm) thickness gage between solid side of slave piston bridge (31) and exhaust rocker arm adjust-
ing screw (36).

Loosen lock nut (38) and turn adjusting screw (37) clockwise until light drag is felt on thickness gage.
Hold adjusting screw (37) in position and remove thickness gage.
Tighten lock nut (38) to 26 Ib-ft (35 Nm).

Using 0.023 in (0.584 mm) thickness gage, check clearance between adjusting screw (23) and rocker arm adjusting
screw (39).

Turn adjusting screw (23) clockwise until light drag is felt on thickness gage.

0022 00-10



TM 9-2320-302-34

ENGINE RETARDER MAINTENANCE - CONTINUED 0022 00

ADJUSTMENT - CONTINUED

8. Hold adjusting screw (23) in position and remove thickness gage.
9. Tighten lock nut (22) to 26 Ib-ft (35 Nm).

342-665

10. Adjust the remaining engine retarders using steps 1 through 9.
11. Install rocker arm cover (WP0016 00).

END OF WORK PACKAGE
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TM 9-2320-302-34

CRANKSHAFT REAR OIL SEAL REPLACEMENT 0023 00

THIS WORK PACKAGE COVERS

Removal, Inspection, Installation

INITIAL SETUP

Maintenance L evel Materials/Parts
Direct Support Seal (PN 23519651)

Tools and Special Tools Cloth, abrasive (Item 9[WP 0125 00)
Tool kit, general mechanic's (Item 132[WP 0126 00} Oil, lubricating (Item 25[WP 0125 00)
Did indicator set (Item 29[ WP 0126 00) Equipment Condition
Inserter, sedl (Item 50, WP 0126 00) Power pack removed [WWP 0010 00)
Remover, seal (Item 101 WP 0126 00) Flex plate removed[(WP 0025 00)

REMOVAL
NOTE

If oil seal remover screws strip out of oil seal sealing casing, remove screws and bolts. Rotate oil seal
remover half the distance between existing screw holesin seal casing and repeat steps to remove seal.

1 Position oil seal remover (1) over rear of crankshaft against flywheel housing (2).
NOTE

Qil seal remover screws must be evenly snug against oil seal remover but not overtightened and stripped in
oil sealing casing.
Install six oil seal remover screws (3) through inner circle of holesin oil seal remover (1) and into oil seal casing.
Thread three bolts (4) into outer circle of holesin oil seal remover (1) until bolts contact flywheel housing (2).

Working clockwise, turn each bolt (4) one full turn until crankshaft rear oil seal isremoved. Discard seal.

342-666
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TM 9-2320-302-34

CRANKSHAFT REAR OIL SEAL REPLACEMENT - CONTINUED 0023 00

INSPECTION

NOTE

Minor wear line on crankshaft surface should be evident where contact was made with oil seal. Thisis nor-
mal.

Inspect oil seal contact surface of crankshaft (5).
Inspect exposed area of crankshaft (5) for dirt, burrs or rough surfaces.

If necessary, clean/smooth crankshaft surface with abrasive cloth.

A WD

Check runout of oil seal bore. Check bore with dial indicator mounted on end of crankshaft (5). This check must be
made with flywheel housing cover in place on engine and oil seal removed. Maximum runout of oil seal bore in fly-
wheel housing is 0.013 in (0.330 mm).

342-667

INSTALLATION

1 Coat outside diameter of new oil seal (6) with light film of clean engine lubricating oil.

2. Coat outside of crankshaft (5) with light film of clean engine lubricating oil.

342-668
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TM 9-2320-302-34

CRANKSHAFT REAR OIL SEAL REPLACEMENT - CONTINUED 0023 00

INSTALLATION - CONTINUED

© © N o o 9~ w

11.

12.

13.
14.

CAUTION

Ensure flywheel housing seal bore, rear of crankshaft, and both sides of oil seal installer base and spacer are
clean, smooth, and free of any foreign material. Failure to do so may cause damage to equipment.

Position seal inserter base (7) on rear of crankshaft (5).

Install two guide studs (8) in two flywheel bolt holes 180 degrees apart.

Hand tighten two guide studs (8) until seal inserter base (7) istight against rear of crankshaft (5).
Install oil seal (6) onto crankshaft (5) asfar asit will go by hand.

Install seal inserter spacer (9) on center screw (10).

Position seal inserter collar (11) on oil sea (6).

Place seal inserter housing (12) over center screw (10) and two guide studs (8). Position seal inserter housing against
seal inserter collar (11) and crankshaft rear oil seal (6).

Install thrust bearing (13) on center screw (10) with lettered side against seal inserter housing (12).

Install nut (14) on center screw (10). Tighten nut until crankshaft rear oil seal (6) isfirmly seated.

14 \
\@/@
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342-669

Remove nut (14), thrust bearing (13), seal inserter housing (12), seal inserter collar (11), spacer (9), guide studs (8), and
seal inserter base (7) from crankshaft (5).

Install flex platE (WP0025 00).
Install power pac (WPOO10 00).

END OF WORK PACKAGE
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TM 9-2320-302-34

FLYWHEEL HOUSING REPLACEMENT 0024 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Maintenance L evel Materialg/Parts
Direct Support Compound, gasket forming (Item 12[ WP 0125 00)
Tools and Special Tools References

Toal kit, general mechanic's (Item 132 WP 0126 G0}
Dial indicator set (Item 29/ WP 0126 00
Dispenser, sedlant (Item 30[WP 0126 00}

002300

Equipment Condition

Guide stud set (Item 43[WP 0126 00) Engine ingtalled on stand
Lifting, bracket, flywhedl (Item 77[WP 0126 00) Rear engine mounts removed[(WP 0012 00)
Wrench, torque, 50-250 Ib-ft (Item 139[ WP 0126 00} Starter removed (TM 9-2320-302-20)
Per sonnel Required Oil pan removed [WP 0028 100)
Two Flex plate removed[(WWP 0025 00)

"
WARNING

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of
heavy parts supported only by lifting device. Failure to follow this warning may result in death or injury to
personnel.

0024 00-1



TM 9-2320-302-34

FLYWHEEL HOUSING REPLACEMENT - CONTINUED 0024 00

REMOVAL

1 Remove four bolts (1) and washers (2) from flywheel housing (3).
2. Install two guide studs (4).
3. Remove eight bolts (5) and washers (6) from flywheel housing (3).

CAUTION

Use soft mallet to tap flywheel housing loose from cylinder block. Failure to use soft mallet could result in
damage to equipment.

4, Remove flywheel housing (3).

5 y@ 342684

5. Remove and discard crankshaft rear oil seal (WP 0023 00).
6. Remove two guide studs (4) from cylinder block (7).

342-685
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TM 9-2320-302-34

FLYWHEEL HOUSING REPLACEMENT - CONTINUED 0024 00

INSTALLATION

1 Apply continuous thin bead of gasket forming compound to rear face of cylinder block (7) where it contacts flywheel
housing (3).

2. Install two guide studs (4) on cylinder block (7).

Position flywheel housing (3) carefully on guide studs (4), working it forward until flywheel housing contacts cylinder
block (7).

Install eight washers (6) and bolts (5), and two washers (2) and bolts (1) hand tight.
Remove guide studs (4) and install two remaining washers (2) and bolts (1) hand tight.
6. Tighten 12 bolts (1 and 5) to 118-148 |b-ft (160-201 Nm), in sequence shown.

342686

TIGHTENING SEQUENCE

Install crankshaft rear oil seg (WP0023 00).
Install flex plafe (\WP0025 00).

0024 00-3



TM 9-2320-302-34

FLYWHEEL HOUSING REPLACEMENT - CONTINUED 0024 00

INSTALLATION - CONTINUED

10.
11.
12.

13.

14.

15.
16.
17.
18.
19.

CAUTION

To prevent damage to equipment, ensure contact between flywheel housing and end of bolt does not occur.

Assemble dial indicator (8) to flex plate (9).

NOTE

Ensure dial indicator is positioned straight and square with flywheel housing bell face or inside bore of bell,
and has adequate travel in each direction.

Check flywheel housing concentricity and bolting flange face runout.
Ensure engineisin vertical position with flywheel housing (3) end up.

Ensure end play ison one direction only. Tap end of crankshaft with soft hammer to position it toward one end of block.

NOTE
Maximum total indicator reading must not exceed 0.013 in (0.33 mm) for bore or face.

Adjust dial indicator (8) to read zero. Rotate crankshaft one full revolution, taking readings at 90-degree intervals“A”,
“B”,“C", and “D” (four readings each for bore bolting and face).

If runout exceeds maximum limits, remove flywheel housing (3) and check for dirt or foreign material between flywheel
housing and cylinder block or oil pan mating surface. Clean mating surfaces, install flywheel housing (3) and perform
steps 9 through 13 to recheck runout.

342-687

If readings are not within specification, replace flywheel housing (3).

Repeat step 9 through 13 to check flywheel concentricity and bolting flange face runout for new flywheel housing.
Install oil parh (WP 0028 00).

Install starter (TM 9-2320-302-20),

Install rear engine mount$ (WP0Q12 00).

END OF WORK PACKAGE
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TM 9-2320-302-34

FLEX PLATE MAINTENANCE 0025 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning and Inspection, Assembly, Installation

INITIAL SETUP
Maintenance L evel Materials/Parts
Direct Support Plate, scuff (P/N 5100532)

Compound, internationd, no. 2 (Item 13[\WWP 0125 00
Tools and Special Tools Detergent (Item 19[WPOI2500)

Tool kit, general mechanic's (Item 132 WP 0126 00) _
9 ( Personnel Required

Pin, shoulder, headless (Item 82[WP 0126 00) Two
Wrench, torque, 15-75 Ib-ft (Item 138[\WP 0126 Q0) Equipment Condition
Wrench, torque, 50-250 |b-ft (Item 139[ WP 0126 00) Engine mounted on stand
REMOVAL
1 Insert 3/4 in extension (1), 4-6 in long, into square opening in center of crankshaft pulley (2). Hold extension with

hinged handle bar (3).

342677
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TM 9-2320-302-34

FLEX PLATE MAINTENANCE - CONTINUED 0025 00

REMOVAL - CONTINUED

2. Hold crankshaft against rotation and loosen 12 bolts (4).

3 Remove two bolts (5) at 3 and 9 0’ clock positions and install two guide studs (6).
4. Remove remaining ten bolts (5).

5 Remove and discard scuff plate (7).

342-678

6. Remove flex plate assembly (8) from two guide studs (6).

342-679
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TM 9-2320-302-34

FLEX PLATE MAINTENANCE - CONTINUED

DISASSEMBLY

1

2.

Remove 12 bolts (4) securing flex plate (9), four disks (10), and disk assembly (11) to coupling (12).

342-680

Separate disk assembly (11) from four disks (10).

CLEANING AND INSPECTION

A w D

WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

Use detergent and water to clean al parts. Dry with compressed air.

Ensure all surfaces of coupling, disk assembly, disks, and flex plate are clean and free from any foreign material.
Inspect parts for rust, cracks or damage. Replace damaged parts.

Inspect al parts for wear. Replace worn parts.

0025 00-3
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TM 9-2320-302-34

FLEX PLATE MAINTENANCE - CONTINUED 0025 00

ASSEMBLY
1 Place coupling (12), recessed side down, on bench.

2. Install disk assembly (11) on coupling (12) with reinforcement side down.
3. Install four disks (10) on top of disk assembly (11).

342-681

4, Install flex plate (9) on top of four disks (10).
5. Align bolt holes and install 12 bolts (4) hand tight.

342-680
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TM 9-2320-302-34

FLEX PLATE MAINTENANCE - CONTINUED 0025 00

INSTALLATION

NOTE
Ensure mating surfaces of crankshaft butt and flex plate assembly are clean and dry.

1 Install flex plate assembly (8) on two guides studs (6) and slide forward against crankshaft butt.

342-679

2. Install new scuff plate (7) on two guide studs (6) and slide forward against flex plate assembly (8).

NOTE
Do not apply international compound no. 2 on underside of bolt heads.
Apply international compound no. 2 on threads of 10 bolts (5).
Install ten bolts (5) through scuff plate (7) and flex plate assembly (8). Tighten bolts to 50 |b-ft (68 Nm).
Remove two guide studs (6) and install remaining two bolts (5). Tighten bolts to 50 Ib-ft (68 Nm).

342-678
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TM 9-2320-302-34

FLEX PLATE MAINTENANCE - CONTINUED 0025 00

INSTALLATION - CONTINUED

6. Insert 3/4 in extension (1) 4-6 in long, into square opening in center of crankshaft pulley (2) and hold extension with
hinged handle bar (3).

342677

7. Hold crankshaft against rotation and tighten 12 inner bolts, in crisscross sequence shown, to 180-190 Ib-ft (244-258
Nm).

6 342682

TIGHTENING SEQUENCE
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TM 9-2320-302-34

FLEX PLATE MAINTENANCE - CONTINUED 0025 00

INSTALLATION - CONTINUED
8. Tighten 12 outer bolts, in crisscross sequence shown, to 95-115 |b-ft (129-156 Nm).

342-683

TIGHTENING SEQUENCE

END OF WORK PACKAGE
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This Page Intentionally Left Blank.
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT 0026 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Maintenance L evel Materialg/Parts - Continued

Direct Support Compound, gasket forming (Item 12[ WP 0125 00)
Compound, international, no. 2 (Item 13[WP 0125 00)
Compound, sealing (Item 16[ WP 0125 00)
Detergent (Item 19[WP 0125 00)

Tools and Special Tools
Tool kit, general mechanic’s (Item 132] WP 0126 00
Dispenser, sedant (Item 30[\WWP 0126 00)

Pilot, cam gear (Item 81[WP 0126 00}
Plate, retaining (Item 84,\WP 0126 00)
Socket, socket wrench (Item 1167 WP 0126 00)

Gage, bearing clearance (Item 20, WP 0125 00
Qil, lubricating (Item 25[WP 0125 00}
Rags, wiping (Item 31[WP0I2500)

Tags, marker (Item 35/ WP 0125 00
Personnel Required

Wrench, torque, 15-75 Ib-ft (Item 138/ WP 0126 00
Wrench, torque, 50-250 Ib-ft (Item 139[WP 0126 00

Materialg/Parts Two
Bolt (P/N 8929206) References
Balt (P/N 11504822) (3) WP 0034 00

Ring, seal (P/N 8929410)
Sedl, racetrack (P/N 23522975)
Sedl, stat-o (P/N 23521111) (2)

Equipment Condition
Engine retarders removed (WP 0022 00
Rocker arm assemblies removed (WP 0027 00)

\l/ u’
Kol

WARNING

Camshaft weighs 53 Ib (24 kg). Attach suitable lifting device prior to removal or installation to prevent pos-
sible injury to personnel.
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

REMOVAL

1 Remove three bolts (1) and rear camshaft cover (2).

2. Attach dial indicator (3) and place pointer in contact with side of camshaft |obe (4).

3. Grasp camshaft (5) between camshaft caps and move camshaft as far forward as possible. Hold in that position and set
dia indicator for zero.

4. Move camshaft (5) to rear as far as possible. Read and record total amount of end play. Allowable camshaft end play is
0.003-0.015 in (0.076-0.381 mm).
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e 342689

5. If end play is beyond maximum limit, remove and repair or replace camshaft drive gear assembly (WP0034 00).

CAUTION

Use ONLY following method to hold camshaft drive gear stationary while loosening camshaft drive gear
bolt.
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

REMOVAL - CONTINUED

NOTE

After inserting shoe of retaining plate through access hole of camshaft drive gear, it may be necessary to bar
engine over slightly to align bolt holes in retaining plate with bolt holes in drive gear access cover. If neces-
sary, bar engine using accessory drive pulley retaining nut to align access hole.

6. Install retaining plate (6) on gear housing (7) engaging one access hole (8) in camshaft drive gear (9). Install two bolts
(20) inretaining plate (6) and gear housing (7).
Remove camshaft drive gear bolt (11). Discard bolt
Remove two bolts (10) and retaining plate (6) from gear housing (7).

10

342-690
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

REMOVAL - CONTINUED

CAUTION

Clean rag may be inserted into gear housing assembly opening to trap bolts in case they are dropped. DO
NOT allow rag to drop into gear housing assembly to prevent damage to equipment

NOTE

It may be necessary to bar engine over to align access holes in camshaft drive gear with mounting bolts in
camshaft thrust plate.

9. Remove and discard three bolts (12).

342-691

NOTE

Performing step 10 will move camshaft drive gear hub and thrust plate forward approximately % in (6-7
mm) until thrust plate seal is clear of camshaft front bearing cap and cylinder head.

10. Install cam gear pilot (13) on camshaft drive gear access opening (14) and install three bolts (15). Thread pilot puller
screw (16) into end of camshaft drive gear hub until puller screw bottoms out.

342-692
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

REMOVAL - CONTINUED
11. If thereis doubt of camshaft acceptability, determine extent of camshaft lobe wear as follows:

a.  Using set of 0.0015-0.010 in (0.038-0.254 mm) thickness gages (17) and piece of square, hard material (18), mea-
sure flats on injector rise side (19) of camshaft lobes (4).
b. If flats measure less than 0.003 in (0.076 mm) in depth, but there are no other camshaft defects, camshaft is satis-

factory.
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

REMOVAL - CONTINUED

12. Remove four camshaft cap bolts (20).

13. Using rocker stud socket, remove two rocker shaft studs (21) and seals (22) from camshaft bearing caps (23) no. 1 and
no. 7. Discard seals.

CAUTION

Camshaft bearing caps are numbered and must be kept in sequence and reinstalled in original positions to
prevent damage to equipment. Camshaft bearing caps cannot be interchanged or transferred to another cylin-
der head.

NOTE
If camshaft bearing shells are to be reused, tag al parts. Shell must be kept with same camshaft bearing cap.

14. Remove seven camshaft bearing caps (23) and seven upper camshaft bearing shells (24) together as units.

15. Remove and discard racetrack seal ring (25) between camshaft bearing cap (23) no. 1 (front) and seal ring between cam-
shaft bearing cap (23) no. 7 (rear) and cylinder head (26).
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0026 00

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED

REMOVAL - CONTINUED
16. Remove pilot puller screw (16). Camshaft gear pilot (13) will remain in place, holding camshaft drive gear (9) in contact
with adjustable idler gear.

13

\//

WARNING
Camshaft weighs 53 Ib (24 kg). Attach suitable lifting device prior to removal to prevent possible injury to

personnel.
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CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

REMOVAL - CONTINUED

CAUTION

Dueto size and bulk of camshaft, care must be taken and two persons used to lift camshaft. Use non-metallic
sling positioned inboard of camshaft bearing no. 1 and no. 7 to prevent damage to equipment.

17. Using slings, slide camshaft (5) toward rear to disengage dowel (27) from camshaft drive gear hub (28). Remove cam-
shaft.

28

342-695

CAUTION

Upper and lower bearing shells are in sets and cannot be interchanged. If either upper or lower bearing is
replaced, upper and lower bearing shells must also be replaced to prevent damage to equipment.

18. Remove seven lower camshaft bearing shells (29). Keep lower bearing shells with their corresponding upper camshaft
bearing shells (24) and camshaft bearing caps (23).
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CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

REMOVAL - CONTINUED

CLEANING

1 Clean all removed parts and components in detergent and water.

2

WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

2. Use compressed air to clean all oil passages.

INSPECTION
1 Inspect camshaft lobes and journals for scoring, pitting or flat spots. If camshaft is scored, inspect camshaft follower
rollers.
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CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

INSPECTION - CONTINUED

2. If there is doubt of camshaft acceptability, determine extent of camshaft lobe wear as follows:

a.  Using set of 0.0015-0.010 in (0.038-0.254 mm) thickness gages (17) and piece of square, hard material (18), mea-
sure flats on injector rise side (19) of camshaft lobes (4).
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b. If flats measure less than 0.0003 in (0.076 mm) in depth, but there are no other camshaft defects, camshaft is satis-

factory.

NOTE
If one camshaft bearing needs replacement, replace all camshaft bearing shells.

c. Inspect camshaft bearings for signs of excessive wear, scoring or pitting.

d. Determine camshaft bearing clearance:

)

@)
©)
4

©®)

(6)

)
®

NOTE
Ensure locating tangs are correctly positioned.

With lower camshaft bearing shells (29) installed in cylinder head, install camshaft (5) on seven lower
camshaft bearing shells.

Install seven upper camshaft bearing shells (24) in seven camshaft bearing caps (23).
Wipe any oil from camshaft bearing shells and camshaft journals.

Place a piece of plastiguage (30) full width of each upper camshaft bearing shell (24) about ¥2in (6-7 mm)
off center.

Install camshaft bearing caps (23) and camshaft bearing shells (24) on correct camshaft journals and install
seven camshaft cap bolts (20). Tighten bolts to 75-86 Ib-ft (102-117 Nm).

Install two rocker shaft studs (21) in camshaft bearing caps (23) no. 1 and no. 7. Tighten studs to 75-86 Ib-
ft (102-117 Nm).

Install two rocker shafts (31) on seven camshaft bearing caps (23).

Install eight rocker shaft saddle washers (32), six bolts (33), and two nuts (34). Tighten bolts and nuts to
75-86 Ib-ft (102-117 Nm).
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CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

INSPECTION - CONTINUED

9 Remove two rocker shaft nuts (34), six bolts (33), eight saddle washers (32), and two rocker shafts (31).
(10) Remove two rocker shaft studs (21).
(11 Remove seven outboard camshaft cap bolts (20), seven camshaft caps (23), and seven bearing shells (24).

342-697
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

INSPECTION - CONTINUED

NOTE
Flattened plastigauge will adhere to either bearing shell or camshaft journal.
(12)  Compare width of plastigauge (30) at widest point with graduation scale (35) on plastigauge envelope to

determine bearing clearance.

NOTE

Maximum camshaft journal-to-bearing clearance is 0.0035-0.65 in (0.09-0.166 mm); maximum with used
partsis 0.0075 in (191 mm).

342-698

\// u
<
WARNING
Camshaft weighs 53 Ib (24 kg). Attach suitable lifting device prior to removal to prevent possible injury to
personnel.
e. Remove camshaft (5).
NOTE

Ensure locating tangs are correctly positioned.

f.  Removelower half of bearing shells (29).

g. Lubricate two upper and lower camshaft bearing shells (24 and 29) for no. 1 and no. 7 with clean engine lubricat-
ing oil and install in two respective camshaft bearing caps (23).

%
B

WARNING

Camshaft weighs 53 Ib (24 kg). Attach suitable lifting device prior to installation to prevent possible injury
to personnel.

h. Install camshaft (5).
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0026 00

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED

INSPECTION - CONTINUED

Install two camshaft bearing caps (23) no. 1 and no. 7 in cylinder head (26) and install two camshaft cap bolts (20)

and two rocker shaft studs (21) in two camshaft bearing caps (23) no. 1 and no. 7. Tighten bolts and studs to 75-86

Ib-ft (102-117 Nm). Use rocker stud socket to tighten studs.
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED
INSPECTION - CONTINUED

0026 00

i
k.

personnel.

NOTE
If camshaft runout exceeds 0.002 in (0.050 mm), replace camshaft

Using dial indicator (3), check runout of camshaft (5) at bearing journal no. 4.
Remove two camshaft bearing caps (23) no. 1 and no. 7 from cylinder head (26).
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WARNING

Camshaft weighs 53 Ib (24 kg). Attach suitable lifting device prior to removal to prevent possible injury to
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0026 00

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED

INSPECTION - CONTINUED

Remove camshaft (5).
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

INSTALLATION

NOTE

If new bearings are installed, replace upper and lower bearing shells as sets. Observe position of oil holes
and locating tangs.

1 Install seven lower bearing shells (29) in cylinder head (26). Lubricate lower camshaft bearings shells with clean engine
lubricating oil.

2. Install two upper camshaft bearing shells (24) in camshaft bearing caps (23) no. 1 and no. 7. Lubricate upper camshaft
bearing shells with clean engine lubricating oil.

NOTE

If new camshaft is installed, steam clean camshaft to remove rust preventive and dry with compressed air.
Ensure dimplein thrust plate is located at 12 o’ clock position before installing camshaft dowel (27) in cam-
shaft drive gear hub (28).

3. L ubricate camshaft lobes and journals with clean engine lubricating oil.
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CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

I\,‘/
WARNING

Camshaft weighs 53 Ib (24 kg). Attach suitable lifting device prior to installation to prevent possible injury
to personnel.

INSTALLATION - CONTINUED

4, Using non-metallic sling, lower camshaft (5) into position and slide forward, ensuring camshaft dowel (27) aligns with
mating hole in camshaft drive gear hub (28). This will position camshaft bearing journals in lower camshaft bearing
shells.

28

342-695
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

INSTALLATION - CONTINUED

é ' !! WARNING

Adhesives and sealing compounds can burn easily, can give off harmful vapors, and are harmful to skin and
clothing. To avoid injury or death, keep away from open fire and use in awell-ventilated area. If adhesive or
sealing compound gets on skin or clothing, wash immediately with soap and water.

CAUTION

Be careful not to get gasket forming compound or sealing compound on camshaft bearing shell seats and
bearing surfaces. Keep time to minimum between installation of camshaft bearing caps no. 1 and no. 7 and
tightening of camshaft cap bolts and nuts. Ensure two seal rings are placed on cylinder head before assem-
bling camshaft bearing caps to cylinder head. Failure to do so could result in equipment damage.

NOTE

Ensure locating tangs are in correct position.

5. Apply thin bead of gasket forming compound to joint face surfaces A and B of camshaft bearing cap no. 7.

6. Apply thin bead of gasket forming compound to joint groove face surfaces C and D of camshaft bearing cap no. 1.

C\bf OO. o0 “F<~—~A

—— —0—
D—»&C‘ OO <« B

Capno. 1 vCap no. 7

342-701

7. Install new seal ring (25) in counterbore under camshaft bearing cap (23) position no. 7 (rear).

8. Install new racetrack seal ring (25) in counterbore under camshaft bearing cap (23) position no.1.
9. Install two camshaft bearing caps (23) no. 1 and no. 7 with bearing shellsin place.

10. Install two studs (21), two seals (22), and two cap bolts (20).

11. Tighten two rocker shaft studs (21) and two camshaft cap bolts (20) on two camshaft bearing caps (23) no. 1 and no. 7 to
75-86 Ib-ft (102-117 Nm). Use rocker stud socket to tighten studs.
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CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED

0026 00

INSTALLATION - CONTINUED

12. Remove three bolts (15) and camshaft gear pilot (13) from camshaft drive gear access opening (14).

13

342-692

CAUTION

Clean rag may be inserted into gear housing assembly opening to trap bolts in case they are dropped. DO
NOT alow rag to drop into gear housing assembly. Failure to follow this caution will result in equipment
damage.

NOTE
Ensure camshaft dowel is engaged before performing next step.
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

INSTALLATION - CONTINUED

13.

14.

15.

16.
17.

Install three new bolts (12). Tighten bolts alternately to draw thrust plate straight into gear housing assembly. Tighten
bolts to 22-28 |b-ft (30-38 Nm).

342-691

CAUTION

Camshaft should be held in place while installing camshaft drive gear bolt to prevent disengaging camshaft
dowel from drive gear hub.

Coat threads and underside head of new camshaft drive gear bolt (11) with international compound no. 2 and install bolt
hand tight.

NOTE

After inserting shoe of retaining plate through access hole of camshaft drive gear, it may be necessary to bar
engine over slightly to align bolt holes in retaining plate with bolt holesin drive gear access cover.

Install retaining plate (6) on gear housing (7) engaging one access hole (8) in camshaft drive gear (9). Install two bolts
(20) in retaining plate and gear housing.

Tighten camshaft drive gear bolt (11) to 55 Ib-ft (75 Nm). Then turn bolt clockwise 120 degrees.
Remove two bolts (10) and retaining plate (6).
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

INSTALLATION - CONTINUED

342-690

18. Using dia indicator (3), place pointer in contact with side of camshaft lobe (4).
19. Move camshaft (5) as far forward as possible. Hold in position and zero dial indicator (3).

20. Move camshaft (5) to rear as far as possible. Read and record total amount of end play. Allowable camshaft end play is
0.003-0.015 in (0.076-0.381 mm).

342-689

21. If end play is beyond maximum limit, remove and repair or replace camshaft drive gear assembly (WP0034 00)

NOTE

Ensure old gasket forming compound has been removed from rear camshaft cover and surfaces.
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TM 9-2320-302-34

CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED 0026 00

INSTALLATION - CONTINUED

22.  Apply thin bead of gasket forming compound to camshaft bearing cap (23) no. 7 mating surface and install camshaft
bearing cap no. 7 on cylinder head (26).

23. Install rear camshaft cover (2) and three bolts (1). Tighten bolts to 22-28 |b-ft (30-38 Nm).

24. Install five camshaft bearing shells (24) in camshaft bearing caps (23) no. 2 through no. 6.

25. Install five camshaft bearing caps (23) on correct saddles on cylinder head (26) and install two camshaft cap bolts (20)
hand tight in camshaft bearing caps no. 3 and no. 5.

Capno.1

23

A
26. Install rocker arm assemblie$ (WP 0027 00).
27. Tighten 12 camshaft cap and rocker arm bolts and nuts to 75-86 |b-ft (102-117 Nm), in sequence shown.
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CAMSHAFT AND BEARINGS REPLACEMENT - CONTINUED

0026 00

INSTALLATION - CONTINUED

i

w2l ———
10 / | -/
9 11

TIGHTENING SEQUENCE

28. Install engine retarder$ (WP 0022 00).

END OF WORK PACKAGE

0026 00-23
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TM 9-2320-302-34

ROCKER ARM ASSEMBLIES MAINTENANCE 0027 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation, Adjustment

INITIAL SETUP
Maintenance L evel Materials/Parts
Direct Support Plug, cup (P/N 9421745) (2)
Tools and Special Tools Detergent (Item 19[WP 0125 00)

Tool kit, general mechanic's (Item 132 WP 0126 00)

Oil, lubricating (Item 25[WP 0125 00
Caliper, vernier (Item 16[WP 012600 9 (

Gage, profile (Item 39[WPOIZE00) Rags, wiping (Item 31[WP 0125 00)

Installer, cup plug (Item 58[WP 0126 00) Tags, marker (Item 35[WP 0125 00)

Lifter, rocker arm (Item 76 WP 0126 00) Wipes, lint-free (Item 40[WP 0125 00

Pliers, retaining ring (Item 86, WP 0126 00,

Socket, socket wrench (Item 116) WP 0126 00 Equipment Condition

Wrench, torque, 15-75 Ib-ft (Item 138/ WP 0126 00 Engine retarder removed|(WP 0022 00
REMOVAL

CAUTION

Failure to follow procedures below could result in damage to rocker arm shaft.

1 In one turn increments, remove six retaining bolts (1) and saddle spacers (2).

2. Remove two nuts (3) and saddle spacers (4).

3 — jll
AN

342-703
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TM 9-2320-302-34

ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

REMOVAL - CONTINUED
NOTE

Tag rocker arm assemblies by cylinder position prior to removal as an aid in installation. Position lifter fin-
gers under cross arch of exhaust rocker arm assembly (above center section of injector rocker assembly).
Lifter fingers fit between intake and injector rockers.

3. Using rocker arm lifter (5) on rocker arm assembly sets (6) from cam roller side, lift three rocker arm assembly sets and
rocker arm shaft (7) from cylinder head.

342-704

4. Slide exhaust (8), injector (9), and intake (10) rocker arms off rocker arm shaft (7).

NOTE

Note adjusting screw type and rocker arm combination as an aid in installation. Adjusting screws with annu-
lar (Allen wrench) adjustment are used on intake (short arm) and injector rocker arms. Hex head adjusting
screws are used on exhaust (long arm) rocker arms.

5. Remove jamnuts (11) and adjusting screws (12) from each rocker arm.

342-705
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ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

REMOVAL - CONTINUED

CAUTION

Do not expand retaining clip more than 0.61 in (15.50 mm) when removing intake valve button. To do so
could result in damage to equipment.

6. Hold adjusting screw (12) and with retaining ring pliers (13), spread legs of retaining clip (14) and remove intake valve
button (15).

7. Remove retaining clip (14) from threaded end of adjusting screw (12).

SN 342-706

8. Punch hole in two cup plugs (16) at ends of rocker arm shaft (7). Pry cup plugs from shaft. Discard cup plugs.
16
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ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

CLEANING
1 Soak rocker arm shaft (7) in solution of detergent and water. Run wire brush through center oil passage (17).

4

WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

2. Clean out center oil passage (17) and oil holes (18) with compressed air. Wipe exterior with clean, lint-free wipes.

18

i

342-708

INSPECTION

1 Measure rocker arm shaft (7) where contact is made with rocker arm bushings (19). If rocker arm shaft diameter isless
than 1.415 in (35.943 mm) minimum, replace shaft.

/ 342700
L 1.415in (35.943 mm)
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ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

INSPECTION - CONTINUED

NOTE

Rocker arm bushing inside diameter is the same for each rocker arm (exhaust, intake, and injector). Exhaust
arm only is shown.

2, Inspect rocker arm bushings (19) for excessive wear or scoring. Measure rocker arm bushing inside diameter. If diame-
ter is more than 1.4191 in (36.050 mm), replace rocker arm assembly.

1.4191 in (36.050 mm)

342-710

NOTE

Rocker arms are not matched sets and each rocker arm may be replaced. The checks in step 3 through 5
apply to each rocker arm.

3. Check each cam follower roller (20) for scoring, pitting or flat spots. If any of these conditions are evident, replace
defective rocker arm.

4. Check side clearance between cam follower roller (20) and rocker arm. If more than 0.015 in (0.040 mm) maximum,
replace defective rocker arm.

5. Ensure cam follower roller (20) turns freely on its pin. If roller does not turn freely, binds or if there is vertical move-
ment between roller and pin, replace defective rocker arm.

¥ __ 0.015 in (0.040 mm)

342-711
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ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

INSPECTION - CONTINUED
6. Check rocker arm shaft stud for tightness. Ensure rocker arm shaft studs are tightened to 75-86 Ib-ft (101-116 Nm).
INSTALLATION

CAUTION

Do not expand retaining clip more than 0.61 in (15.50 mm) when installing retaining clip. To do so could
result in equipment damage.

NOTE

Position concave (dished side) of intake valve button toward adjusting screw ball.

1 Slide retaining clip (14), open end first, onto adjusting screw (12). Spread retaining clip slightly, if necessary, so open
end can pass over ball head of adjusting screw.

2. Insert tips of retaining ring pliers (13) between legs of retaining clip (14). Expand clip enough to insert groove on intake
valve button (15) onto leg arcs of retaining clip.

\\' 342-706

NOTE

* Adjusting screws with annular (Allen wrench) adjustment are used on intake (short arm) and injector
rocker arms. Hex head adjusting screws are used on exhaust (long arm) rocker arms.

e Only exhaust rocker arm is shown.
3. Thread adjusting screw (12) into correct rocker arm (8), as noted during removal, and loosely install jamnut (11).

0027 00-6



TM 9-2320-302-34

ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

INSTALLATION - CONTINUED

\12

342-712

4, Using cup plug installer (21), install new cup plug (16) in center oil passage (17) at each end of rocker arm shaft (7).

342-713
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TM 9-2320-302-34

ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

INSTALLATION - CONTINUED

NOTE

If rocker arms are reused, install in previously determined order, with logo on rocker arm shaft facing out-
board (front and rear) when seated.

5. Lubricate rocker arm bushing (19) with clean engine lubricating ail. Install three rocker arm assembly sets (6), exhaust
(8), injector (9), and intake (10), on rocker arm shaft (7), with logo stamped on end of shaft.

342-714

6. Using rocker stud socket (22), check tightness of rocker arm shaft studs (23) in cam caps (24) no. 1 and no. 7. Tighten
studsto 75-86 Ib-ft (102-117 Nm).

22

23

w/
J/ 24

342-715
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0027 00

ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED

INSTALLATION - CONTINUED
NOTE

Position lifter fingers under cross arch of exhaust rocker arm assembly (above center section of injector
rocker assembly). Lifter fingers fit between intake and injector rockers.
Using rocker arm lifter (5) on rocker arm assembly sets (6) from cam roller side, place rocker arm shaft (7) and three

7.
rocker arm assembly sets (6) in position on cam caps (24).
5
6
T )
Sl e
= e
24 B =
= ONYY )
342-704
8. Install six saddle spacers (2) on six retaining bolts (1).
9. Install six retaining bolts (1) through rocker arm shaft (7) and cam cap saddles.
10. Install two saddle spacers (4) and nuts (3) on rocker arm shaft studs (23).

B

342-716
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ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

INSTALLATION - CONTINUED

11. Tighten six retaining bolts and two nuts to 75-86 Ib-ft (102-117 Nm), in sequence shown.

3 1 2 4 7 5 6
TIGHTENING SEQUENCE

ADJUSTMENT
CAUTION
Never set valves and injector of same cylinder at same time. Doing thiswill result in engine damage.
NOTE

When setting valve lash clearance or injector height, always set them using valve overlap method.

1 Adjust valves and set fuel injector heights as follows:

a Insert a%in drive breaker bar (25) or ratchet into square hole in center of crankshaft pulley (26).

342-718
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TM 9-2320-302-34

ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

ADJUSTMENT - CONTINUED

b. Bar enginein direction of rotation and observe intake and exhaust valverollers at any cylinder that is closeto TDC
(top dead center). Choose a cylinder that has exhaust valves almost completely closed. Just as exhaust valves are
closing, intake valves will start to open. Thisisthe valve overlap period.

VALVE OVERLAP PERIOD

EXHAUST VALVE
ROCKER ARM
ASSEMBLY
EXHAUST VALVE
CLOSING
FUEL INJECTOR
M= 054" ROCKER ARM
{639k AssemBLY
CAMSHAFT
( / ROCKER
CYLINDER Tl ARM SHAFT
HEAD JEY

INTAKE VALVE
ROCKER ARM

ASSEMBLY }

INTAKE VALVE
STARTS TO OPEN

342-719
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TM 9-2320-302-34

ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

ADJUSTMENT - CONTINUED

c. Stop engine rotation at time of valve overlap. Note which cylinder thisis and follow sequence listed in Table 1 to
correctly set valves and injector heights. The timing can be started with any cylinder in valve overlap.

Table 1. Valve Lash and Injector Height Adjustment Sequence.

CYLINDER WITH VALVE SET VALVESON SET INJECTOR HEIGHT
OVERLAP CYLINDER NO. ON CYLINDER NO.
6 1 5
2 5 3
4 3 6
1 6 2
5 2 4
3 4 1

d. Insert 0.008 in (0.203 mm) thickness gage (27) between tip of intake valve stem (28) and intake valve button (15)
at end of rocker arm.

e.  Loosen jamnut (11) and turn adjusting screw (12) until thickness gage (27) produces even or smooth pull between
intake valve stem (28) and intake valve button (15).

f.  Tighten jamnut (11) to 30-35 Ib-ft (41-47 Nm) and remove feeler gage (27).

g. Insert thickness gage (27) again to ensure adjustment did not change when jamnut (11) was tightened. Readjust as
necessary.

h. Using 0.026 in (0.660 mm) thickness gage, adjust exhaust valves in same manner as intake valves.

27 12 11

15

28

342-720
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TM 9-2320-302-34

ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

ADJUSTMENT - CONTINUED

NOTE

Ensure injector timing height gage is seated on machined surface with tip in pilot hole. Foreign material in
pilot hole or on machined surface may prevent accurate setting of injector height.

i. Adjust height of fuel injector (29) for cylinder indicated on valve overlap adjustment sequence Table 1. Position
small end of injector timing height gage (30) in hole in fuel injector body (31) with flag (32) of gage toward fuel
injector plunger (33), as shown.

32

_ —

29

342-721
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TM 9-2320-302-34

ROCKER ARM ASSEMBLIES MAINTENANCE - CONTINUED 0027 00

ADJUSTMENT - CONTINUED
j. Loosen jamnut (11) and turn adjusting screw (12) until flag (32) of injector timing height gage (30) just clears top
of fuel injector plunger (33). An accurate feel will be developed. Adjust all injectors to the same fedl.

k. Tightenjamnut (11) to 30-35 Ib-ft (41-47 Nm). Check adjustment with injector timing height gage (30) and, if nec-
essary, readjust.

. Removeinjector timing height gage (30).

12
A 33
30 ,)
=
“' : 32

AN

342-722

m. Refer to adjusting sequence, Table 1, and proceed to next cylinder in adjustment sequence.

n. Bar engine over in direction of normal rotation until next cylinder in adjustment sequence is in its valve overlap
period.

0. Repeat valve adjustment and fuel injector height adjustment procedures until all valves and injectors have been
adjusted.

2. Install engine retardef (WP 0022 00).

END OF WORK PACKAGE
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TM 9-2320-302-34

OIL PAN MAINTENANCE 0028 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Repair, Installation

INITIAL SETUP
Maintenance L evel Materialg/Parts
Direct Support Gasket (P/N 8929102)
O-ring (P/N 2-223V 747-75)
Tools and Special Tools Compound, gasket forming (Item 12[\WWP 0125 00

i i WP X
Toal kit, general mechanic's (Item 132[WP 0126 G0} Compound, sealing, pipe (Item 18 J 2
Personnel Required
Dispenser, sedant (Item 30 WP 0126 00 ™

Two

Wrench, torque, 15-75 Ib-ft (Item 138[WP 0126 00 . .
Equipment Condition

Wrench, torque, 50-250 Ib-ft (Item 139[ WP 0126 00) Engine oil drained (TM 9-2320-302-20)

REMOVAL

1 Remove ten bolt assemblies (1) securing oil pan (2) to cylinder block (3).

342-743
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TM 9-2320-302-34

OIL PAN MAINTENANCE - CONTINUED 0028 00

REMOVAL - CONTINUED

CAUTION

Handle oil pan with care. Dropping or bumping could cause damage.

2. Remove oil pan (2) carefully to avoid damage to oil pump pickup tube (4) and screen assembly (5).

SSNN
2

i

AASNEN
4

,3\
[

YRS
O?f’l 13
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i

342744

3.

342-745
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TM 9-2320-302-34

OIL PAN MAINTENANCE - CONTINUED 0028 00

CLEANING

2

WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-

nel.

CAUTION
Do not use solvents or petroleum distillates to clean components. To do so could result in damage to equip-
ment.

1 Clean bolt assemblies, oil pan, and oil pan gasket surfaces with detergent and water. Dry with compressed air.

2. Remove gasket forming compound from pan rail joint faces of flywheel housing (7), gear housing (8), gear case cover
(9), and cylinder block (3) where contact is made with oil pan gasket.

342-746

3. Ensure all old gasket forming compound is removed from sealing surfaces.
INSPECTION

1 Inspect bolt assembly isolators for dryness, cracks or tears. Replace as necessary.
2. Check oil pan for damage. Replace or repair as necessary.
3. Ensure oil pump pickup tube and screen assembly are not damaged.

0028 00-3



TM 9-2320-302-34

OIL PAN MAINTENANCE - CONTINUED 0028 00

REPAIR

CAUTION

Hold insert to prevent scoring of plastic oil pan. Failure to prevent insert from slipping during removal could
cause damage and result in equipment failure.

1 Hold flats of insert (10) to prevent slippage and remove pipe plug (11).
2. Remove nut (12), insert (10), and o-ring (13) from oil pan (2). Discard o-ring.

342-747

3. Install new o-ring (13) on flange of insert (10) and install insert in oil pan (2).

CAUTION

Hold insert to prevent scoring of plastic oil pan. Failure to prevent insert from spinning during installation
could cause damage and result in equipment failure.

4. Hold insert (10) and install nut (12). Tighten nut to 136-145 Ib-ft (184-197 Nm).

g - WARNING

Adhesives and sealing compounds can burn easily, can give off harmful vapors, and are harmful to skin and
clothing. To avoid injury or death, keep away from open fire and use in awell-ventilated area. If adhesive or
sealing compound gets on skin or clothing, wash immediately with soap and water.

5. Coat threads of pipe plug (11) with pipe sealing compound and install pipe plug ininsert (10). Hold insert while tighten-
ing pipe plug.

0028 00-4



TM 9-2320-302-34

OIL PAN MAINTENANCE - CONTINUED 0028 00

INSTALLATION

NOTE

To ease installation of oil pan gasket, use a soapy water solution on gasket prior to installing in groove of oil
pan.

1 Place new oil pan gasket (6) on oil pan (2) with gasket lip toward oil pan groove.

2. Press oil pan gasket (6) completely down into groove at each corner of oil pan (2). Repeat at points midway between
corners, halving distance between installed sections until oil pan gasket is completely installed.

342-745

3. Apply athin bead of gasket forming compound to pan rail, joint faces of flywheel housing (7), gear housing (8), gear
case cover (9), and cylinder block (3).

342-746
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TM 9-2320-302-34

OIL PAN MAINTENANCE - CONTINUED 0028 00

INSTALLATION - CONTINUED

CAUTION
Handle oil pan with care. Dropping or bumping could cause damage.

4, Position oil pan (2) on cylinder block (3) and install ten bolt assemblies (1) hand tight.

342-743

5. Tighten ten bolt assemblies (1) to 18-22 |b-ft (25-30 Nm), in sequence shown.

5
7 9
FRONT @ REAR
\ 8
10 342-748
6 2 4

TIGHTENING SEQUENCE
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TM 9-2320-302-34

OIL PAN MAINTENANCE - CONTINUED 0028 00

INSTALLATION - CONTINUED
6. Install oil pan drain plug (14) and tighten to 33-41 Ib-ft (45-56 Nm).

7. Replace engine oil (TM 9-2320-302-20) and check for |eaks.

END OF WORK PACKAGE
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TM 9-2320-302-34

OIL PUMP MAINTENANCE 0029 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Inspection, Assembly, Installation

INITIAL SETUP
Maintenance L evel Materialg/Parts
Genera Support Gasket (P/N 23505992)
Tools and Special Tools Nut, lock (P/N 11502812)
Tool kit, general mechanic’s (Item 132[WP 0126 00) Ring, seal (P/N 23505891)
Caps, vise jaw (Item 17[\WP 0126 00) Ring, seal (P/N 23505892)
Dial indicator set (Item 29[ WP 0126 00) Lubriplate (Item 23[WP 0125 00)
Press, arbor (Item 90[WP 0126 00) Qil, lubricating (Item 25[WP 0125 00)
Puller kit, universal (Item 97 WP 0126 00) References
Vise, machinist’s (Item 136[ WP 0126 00 T™ 9-237
Wrench, torque, 15-75 |b-ft (Item 138[WP 0126 00) Equipment Condition
Plate, cover QOil pan removed[(WP 0028 00)
REMOVAL

1 Remove two bolts (1) from cylinder block (2).

2 Remove oil pressure relief valve outlet tube elbow assembly (3) and oil outlet tube (4) from oil pump assembly (5).
3. Remove oil outlet tube (4) from tube elbow assembly (3).

4 Remove and discard two seal rings (6 and 7).

342-723
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TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

REMOVAL - CONTINUED

5. Remove two lock nuts (8) and two bolts (9) from inlet oil tube bracket halves (10). Discard lock nuts.
6. Remove two bolts (11) and inlet oil tube bracket halves (10) from cylinder block (2).

342-724

CAUTION
Oil pump must be adequately supported to prevent pump from dropping when retaining bolts are removed.

7. Remove two bolts (12), oil inlet tube (13), and gasket (14) from oil pump assembly (5). Discard gasket.
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TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

REMOVAL - CONTINUED

342-725

8. Remove two long bolts (15), two short bolts (16), and oil pump assembly (5).
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TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

DISASSEMBLY

1 Remove two short bolts (17) and two long bolts (18) from oil pump cover (19) and oil pump body (20).

CAUTION

Use care when removing oil pump cover to prevent damage to equipment. Oil pump driven gear and shaft
assembly isretained in oil pump assembly only by cover.

2. Remove oil pump cover (19) and oil pump driven gear and shaft assembly (21) from oil pump body (20).

18

342-727

CAUTION

Do not allow press support to interfere with oil pump drive gear and shaft assembly being pressed out. To do
so will result in damage to shaft assembly.

3. Place il pump body (20), pump cover side down, on press support. Press oil pump drive gear and shaft assembly (22)
from oil pump drive gear (23).

4, Remove oil pump drive gear (23) from oil pump body (20).

NS =

342-728
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TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

DISASSEMBLY - CONTINUED
NOTE
When one or more bushings require replacing, replace all bushings in pump body and pump cover.

5. If bushings are damaged or worn, place oil pump body (20), pump cover side up, on press support. Press two bushings
(24) from pump body.

342-729

6. Place oil pump cover (19), pump body side up, on press support. Press out two bushings (24) from bushing bores (25).

24

342-730

CAUTION

Extreme care should be taken to protect surfaces of mounting legs from electric arc welding slag. Use fabri-
cated protective plate for this purpose. Failure to do so could result in damage to surfaces of mounting legs.

0029 00-5



TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

DISASSEMBLY - CONTINUED

NOTE

Two steel locating dowels (one solid diamond-shaped dowel and one tubular-shaped dowel) installed on
pump body mounting legs are pressed in bores to specified depths. Both dowels are extremely durable and
should never need to be replaced.

7. If removal of either dowel (26 or 27) isrequired, place protective plate (28) on smooth surface of mounting leg (29) over
dowel to be removed. Tack weld washer (30) and nut (31) to dowel.

NOTE
Secure pump body in soft-jawed vise with machined (smooth) surfaces of mounting legs facing up.

8. Attach slide hammer (32) to welded nut (31) on dowel (26 or 27) being removed, and apply short upward shocking
actions until dowel isfreed from bore. Discard dowel with welded nut and washer.

342-731

INSPECTION
1 Inspect al parts for wear or damage.
2. Discard pump body or pump cover if cracked or if evidence of spun bushings on bushing boresis visible.

3. Inspect bushings in pump body and cover. Shaft-to-pump body bushing clearance with new parts is 0.0016-0.0024 in
(0.04-0.06 mm). Maximum allowabl e shaft-to-pump cover bushing clearance with used partsis 0.0035 in (0.089 mm).

0029 00-6



TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00
ASSEMBLY
1 Place oil pump body (20), cover side down, on press support.
2. Apply athin film of lubriplate to bushing bores (33).
3. Position bushings (24) loosely over pump body bushing bores (33).
4, Rotate bushings (24) so split lines (A and B) are parallel with machined surface (C) of pump body (20).
5. When properly aligned, split line (A) should measure 0.461in (11.709 mm) to surface (C). Split line (B) should measure
1.726 in (43.84 mm) to surface (C).
NOTE
Bushings must be installed flush to specified depth below finished surface of pump body.
6. Press bushings (24) in pump body bushing bores (33) not more than 0.031 in (0.78 mm) below finished surface of oil

pump body (20).

0029 00-7



TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

ASSEMBLY - CONTINUED

7. Place oil pump cover (19), pump body side down, on press support. Apply thin film of lubriplate to bushing bores (25).
8. Position bushings (24) loosely over bushing bores (25).

24

342-733

9. Rotate bushings (24) so split lines (A) are aligned in pump cover bushing bores (25) as shown.
NOTE
Bushings must be installed to specified depths below finished surface of oil pump cover.

10. Press bushings (24) in pump cover bushing bores (25) 0.011-0.031 in (0.28-0.78 mm) below finished surface of oil
pump cover (19).

342-734

NOTE

Pump body and pump cover bushings are finished to size after installation in their respective bores. Use sin-
gle point tooling to avoid smearing oil retention surfaces.
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TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

ASSEMBLY - CONTINUED

11. Boreout inside diameter of bushings (24) in oil pump body (20) and oil pump cover (19) to 0.879-0.880 in (22.33-22.35
mm).

342-735

12. If removed, install tubular-shaped dowel (27) in bore of pump body (20) mounting surface. Top of dowel should be
0.197 in (5.0 mm) from mounting surface when properly seated in bore.

342-736
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TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

ASSEMBLY - CONTINUED

NOTE

Diamond-shaped dowel must be oriented in relation to tubular-shaped dowel before installing in pump body
mounting surface.

13. If removed, loosely place diamond-shaped dowel (26) in bore of pump body (20) mounting surface so that angular ori-
entation is perpendicular to center line through tubular-shaped dowel (27) within 5 degrees.

+1- 5°

26

342-737

14. Install diamond-shaped dowel (26) in bore of pump body (20) mounting surface. Top of diamond-shaped dowel should
be 0.307-0.323 in (7.8-8.2 mm) above surface when properly seated in bore.

0.307 - 0.323 IN
(7.8 — 8.2 mm)

-
26

342-738

15. Place oil pump body (20), with cover side down, on press support. Lubricate two bushings (24) with clean engine lubri-
cating oil.

16. Apply athinfilm of lubriplate to bore of oil pump drive gear (23).

17. Install longer end of internal oil pump drive gear and shaft assembly (22) in right side bushing as view from top rear.

0029 00-10



TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

ASSEMBLY - CONTINUED
CAUTION

e Minimum press force of 1515 Ib (7.0 kN) must be obtained to press oil pump drive gear onto oil pump
drive gear and shaft assembly, to prevent equipment damage.

» Balance holesin drive gear rim must face pump body to avoid possibility of installing drive gear back-
wards.

18. Placeend of internal oil pump drive gear and shaft assembly (22) on press support. Press oil pump drive gear (23) on oil
pump drive gear and shaft assembly. Using feeler gage, ensure that clearance of 0.033-0.044 in (0.84-1.12 mm) is

obtained between oil pump drive gear and oil pump body (20).

342-739
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TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

ASSEMBLY - CONTINUED

19.

20.
21.
22,

23.

24,

Install shorter end of oil pump driven gear and shaft assembly (21) in left side bushing in oil pump body (20) as viewed
from top rear.

Lubricate bushings (24) in oil pump cover (19) with light engine lubricating oil.
Install oil pump cover (19) on oil pump body (20).

Install two shorter bolts (17) in upper two bolt holes and two longer bolts (18) in lower two bolt holesin oil pump cover
(19). Tighten bolts to 22-28 |b-ft (30-38 Nm) in crisscross pattern.

17

18

342-727

Mount dial indicator on machined surface of right side oil pump body mounting leg (29) or on other suitable clamping
surface.

Measure gear face runout just inboard of oil pump drive gear (23) teeth while rotating gear by hand. Gear face runout
must not exceed 0.003 in (0.076 mm). If gear face runout exceeds limits, replace gear.

342-740

INSTALLATION

1

Position oil pump assembly (5) on cylinder block (2) with oil pump drive gear (23) engaged with crankshaft gear (34).
Ensure tubular-shaped dowel and diamond-shaped dowel are fully seated in cylinder block.

Install two long bolts (15) in front bolt holes and two short bolts (16) in rear bolt holesin oil pump assembly (5). Tighten
bolts to 43-54 Ib-ft (58-73 Nm) in crisscross pattern.

0029 00-12



TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

INSTALLATION - CONTINUED

15

342-726

3. Coat two new seal rings (6 and 7) with light engine lubricating oil. Install smaller seal ring (6) on elbow end of oil outlet
tube (4). Install larger seal ring (7) on pump end of oil outlet tube.

4. Install larger diameter end of oil outlet tube (4) in outlet neck of oil pump assembly (5) until oil outlet tube bottomsin
bore.
5. Install smaller diameter end of oil outlet tube (4) in oil relief valve outlet tube elbow assembly (3) until oil outlet tube

bottoms in bore.

6. Position oil pressurerelief valve outlet tube elbow assembly (3) on cylinder block (2). Install two bolts (1) and tighten to
22-24 1b-ft (30-33 Nm).

342-723
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TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

INSTALLATION - CONTINUED

7. Install new gasket (14) and ail inlet tube (13) on oil pump assembly (5). Install two bolts (12) and tighten to 22-24 |b-ft
(30-33 Nm).

342-725

8. Install two ail inlet tube bracket halves (10) and bolts (11) on cylinder block (2). Tighten bolts to 43-54 Ib-ft (58-73
Nm).

9. Install two bolts (9) and new lock nuts (8) on ail inlet tube bracket halves (10). Tighten bolts to 43-54 Ib-ft (58-73 Nm).

0029 00-14
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0029 00

OIL PUMP MAINTENANCE - CONTINUED

INSTALLATION - CONTINUED

342-724
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TM 9-2320-302-34

OIL PUMP MAINTENANCE - CONTINUED 0029 00

INSTALLATION - CONTINUED

10.

11.

12.
13.

14.

NOTE

Gear lash measurements between crankshaft gear and oil pump drive gear must be taken with enginein run-
ning position.

With dial indicator tip resting on tooth of oil pump drive gear (23), measure gear lash between oil pump drive gear and
crankshaft drive gear (34). Gear lash should be 0.002-0.009 in (0.051-0.229 mm).

If gear lash is not within specifications, perform oil pump removal steps 1 through 8.

NOTE

Same number of shims must be installed under each oil pump mounting leg so that oil pump will always be
level on engine block.

Install required amount of shims (35) between oil pump assembly (5) and cylinder block (2).
Repeat installation steps 1 through 10 to reinstall oil pump assembly (5) and verify gear lash.

34

23

342-740

Install oil pan.(WP 0028 00).

END OF WORK PACKAGE
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OIL PRESSURE RELIEF AND REGULATOR VALVES REPLACEMENT

0030 00

THIS WORK PACKAGE COVERS

Oil Pressure Regulator Valve Replacement, Oil Pressure Relief Valve Replacement

INITIAL SETUP
Maintenance L evel Materialg/Parts - Continued
Direct Support Ring, sed (P/N 23505892)
Tools and SpeCIaI Tools OI|, Iubricating (Item 25
Toal kit, general mechanic's (Item 132[WP 0126 G0} Equipment Condition
Wrench, torque, 15-75 Ib-ft (Item 138 WP 0126 00) Oil pan removed [WP 0028 00)

Materials/Parts
Ring, sed (P/N 23505891)

OIL PRESSURE REGULATOR VALVE REPLACEMENT

Remove two bolts (1) from cylinder block (2).

Remove ail pressure regulator valve (3).

1

2

3 Position oil pressure regulator valve (3) on cylinder block (2).
4 Install two bolts (1) and tighten to 22-28 Ib-ft (30-38 Nm).

5

Install oil pa (WP 0028 00).

342-742
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OIL PRESSURE RELIEF AND REGULATOR VALVES REPLACEMENT - CONTINUED 0030 00

OIL PRESSURE RELIEF VALVE REPLACEMENT

1 Remove two bolts (4) from cylinder block (2).

2 Remove oil pressure relief valve outlet tube elbow assembly (5) from oil outlet tube (6) and remove oil outlet tube from
oil pump assembly (7).

3. Remove and discard two seal rings (8 and 9).

342-723

4. Coat two new seal rings (8 and 9) with clean engine lubricating oil.

5. Install smaller seal ring (8) on oil pressure relief valve elbow assembly (5) end of oil outlet tube (6). Install larger seal
ring (9) on oil pump end of oil outlet tube.

6. Install larger diameter end of oil outlet tube (6) in outlet neck of oil pump assembly (7) until oil outlet tube bottomsin
bore.
7. Install oil pressure relief valve outlet tube elbow assembly (5) on smaller diameter end of oil outlet tube (6) until tube

bottoms in bore.
8. Position oil pressure relief valve outlet tube elbow assembly (5) on cylinder block (2).
9. Install two bolts (4) and tighten to 22-24 |b-ft (30-33 Nm).
10. Install oil pak (WP 0028 00).

END OF WORK PACKAGE
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CRANKSHAFT FRONT OIL SEAL REPLACEMENT 0031 00

THIS WORK PACKAGE COVERS

Removal, Inspection, Installation

INITIAL SETUP
M aintenance L evel Materials/Parts
Direct Support Seal (P/N 23518355)
Tools and Special Tools Cloth, abrasive (Item 9[WP 0125 00)

Toal kit, general mechanic's (Item 132[WP 0126 00} Oil, lubricating (Item 25[WP 0125 00)

Inserter, seal (Item 50 WP 0126 00) Equipment Condition
Remover, sed (Item 101} WP 0126 00 Vibration damper removed|(WP 0020 00
REMOVAL

1 Install seal remover (1) over end of crankshaft and against gear case cover (2). Install six self-tapping screws (3).

2. Install three bolts (4) in seal remover (1) until bolts contact gear case cover (2).

NOTE

If self-tapping screws strip out of seal case, remove six self-tapping screws and three bolts. Rotate seal
remover one-half distance between existing screw holesin seal case and repeat steps 1 and 2.

3. Work clockwise and turn three bolts (4), one at atime, one full turn until oil seal isremoved. Discard oil seal.
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CRANKSHAFT FRONT OIL SEAL REPLACEMENT - CONTINUED 0031 00
INSPECTION
NOTE
Minor wear line on crankshaft surface should be evident where contact was made with oil seal. Thisis nor-
mal.
1 Inspect oil seal contact surface of crankshaft for dirt, burrs or rough surfaces.
2. If necessary, clean crankshaft surface with abrasive cloth.

INSTALLATION

1 Coat outside diameter of new oil seal (5) with alight film of clean engine lubricating oil.
2. Coat outside of crankshaft (6) with alight film of clean engine lubricating oil.

342-751

NOTE

Ensure butt end of crankshaft, both sides of seal inserter base, and inside of seal inserter housing are clean,
smooth, and free of foreign material or damage.

Position seal inserter base (7) on front of crankshaft (6).

e

Install two guide studs (8) through two holes in seal inserter base (7) and into two crankshaft pulley/vibration damper
mounting bolt holes, 180 degrees apart.

Hand tighten two guide studs (8) until seal inserter base (7) istight against end of crankshaft (6).
Install oil seal (5) onto crankshaft (6) asfar asit will go by hand.
Position seal inserter collar (9) against oil seal (5).

Install seal inserter housing (10) over center screw (11) of seal inserter base (7) and two guide studs (8), and against oil
seal (5).

9. Install thrust bearing (12) on center screw (11) with case side of thrust bearing against seal inserter housing (10).

© N o O

10. Install and tighten seal inserter nut (13) until inside surface of seal inserter housing (10) is firmly seated against seal
inserter base (7).
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CRANKSHAFT FRONT OIL SEAL REPLACEMENT - CONTINUED 0031 00

INSTALLATION - CONTINUED

11. Remove seal inserter nut (13), thrust bearing (12), seal inserter housing (10), seal inserter collar (9), two guide studs (8),
and seal inserter base (7).

342-752

12. Install vibration dampel (WP 0020 00).

END OF WORK PACKAGE
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CYLINDER HEAD REPAIR 0032 00

THIS WORK PACKAGE COVERS

Disassembly, Cleaning and Inspection, Assembly

INITIAL SETUP
Maintenance L evel Tools and Special Tools - Continued
General Support Tester, spring resiliency (Item 128[\WP 0126 00)

Wrench, torque, 0-300 Ib-in (Item 137[WP 0126 00)

Tools and Special Tools
Wrench, torque, 15-75 Ib-ft (Item 138 WP 0126 00)

Toal kit, general mechanic's (Item 132[WP 0126 G0}

Adapter, motor, hoist (Item 2[WP 0126 00) Materials/Parts

Bracket, engine mounting (Item 11[\WWP 0126 00} Guide, valve (/N 8929631) (24)

Clamp, material lift (Item 20[WEOLZ500) Insert, exhaust valve (P/N 8929126) (12)
' i Insert, inteke valve (PIN 8929127) (12

Compressor, spring (Item 23| WP 0126 00 ( 7 (12)

| Key, valve (PIN 0984-C) (48)
Compressor, spring (1tem 24[WP 0126 00 Kit, exhaust valve (PIN 23507504) (12)

Compressor, spring (Item 25[WE 0126 00) Kit, intake valve (PIN 23501576) (12)
Inserter set, dowel (Item 55,[WP 0126 00) Sedl, guide (P/N 85.0691-9) (24)

Installer, valve guide (Item 69[WP 0126 00) Adhesive, loctite (Item 3[WP 0125 00)
Installer, valve stem seal (Item 70,\WP 0126 00) Compound, sedling, pipe (Item 18[WP 0125 00)
Installer set, cup plug (Item 72 WP 0126 00) Qil, cutting (Item 24[WP 0125 00)
Reconditioning set (Item 100 WP 0126 00) Qil, lubricating (Item 25[WP 0125 00)
Remover, valve guide (Item 102[ WP 0126 00) Paste, Prussian blue (Item 28 WP 0125 00)
Remover, valve seat (Item 103[WP 0126 00) Tags, marker (Item 35[WP 0125 00)
Remover, valve seat (Item 104 WP 0126 00) References

Replacing tool, engine (Item 107 WP 0126 00) T™ 9-237

Replacing tool, engine (Item 108 \WP 0126 00) Equipment Condition

Tester, cylinder (Item 124 WP 0126 00) Cylinder head removed (WP 0018 00)

"
WARNING

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of
heavy parts supported only by lifting device. Failure to follow this warning may result in death or injury to
personnel.
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

NOTE

Remove and replace valves, valve springs, and valve guides as a matched set. Ensured removed valves,
valve springs, and valve guides are installed in same position from which they were removed.

DISASSEMBLY

1 Using hardware provided with material lift clamp (1), install material lift clamp on cylinder head (2).

Using hardware provided with engine stand adapter plate (3), bolt plate to engine stand (4).

Using bolts provided with engine stand adapter plate (3), install engine mounting bracket (5) to cylinder head (2).

Using suitable lifting device, lift and mount cylinder head (2) and engine mounting bracket (5) to engine stand adapter
plate (3) by engaging slots (6) in engine mounting bracket to dowels (7) on engine stand adapter plate.

M w D

5. Using six bolts and nuts provided with engine stand adapter plate (3), secure adapter plate and engine mounting bracket
(5) together.

Remove material lift clamp (1).
Position cylinder head (2) in vertical position.

342-1002

8. With legs of valve spring compressor (8) jaw on valve rotator (9) surrounding stem of valve (10), and with bottom of
spring compressor against face of valve, compress valve spring (11).

9. Remove and discard valve keys (12).
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

DISASSEMBLY - CONTINUED

33333333

NOTE
Tag parts prior to removal for possible reuse.

10. Release and remove valve spring compressor (8).

11. Remove valve rotator (9) and valve spring (11).

342-1004
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CYLINDER HEAD REPAIR - CONTINUED

0032 00

DISASSEMBLY - CONTINUED
12. Remove valve (10) from fire deck side of cylinder head (2).

10

342-1005

NOTE

Remove and discard valve stem oil seal whenever valve is removed.

13. Remove valve stem oil seal (13) from top of valve guide (14). Discard oil seal.
14. Remove valve spring seat (15).

13

342-1006
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

DISASSEMBLY - CONTINUED

NOTE

Procedure is the same for both intake and exhaust valve seat inserts, except different collet is used in valve
seat remover tool.

15. Position cylinder head (2) fire deck side up.

16. If valve seats are worn or damaged, place valve seat remover handle (16) in vertical position so that no pressure is on
internal spring. Adjust valve seat collet (17) opening by turning tapered nut (18) to expand or reduce valve seat collet
opening until it will slip through valve seat.

343-1007

17. With valve seat remover handle (16) in vertical position, insert valve seat collet portion of valve seat remover body (19)
fully into valve seat.

18. Hold valve seat remover body (19) square with surface of cylinder head fire deck (20) and pull valve seat remover han-
dle (16) until firm resistance isfelt. Hold handle in this position.

342-1008
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

DISASSEMBLY - CONTINUED

19.
20.

21.

22,

23.

CAUTION

Ensure valve seat remover body remains flat on cylinder head fire deck when moving collet handle to pre-

vent damage to collet and to correct engagement of valve seat insert.
Hold valve seat remover handle (16) down. Grasp valve seat collet handle (21) and rotate back and forth several times.
Hold valve seat remover body (19) flat on cylinder head fire deck (20) and pull valve seat remover handle (16) down
until valve seat is removed.
Return valve seat remover handle (16) to vertical position and remove valve seat from valve seat collet. Discard valve
seat.

20

342-1009

If valve guides (14) are worn or damaged, install valve guide remover (22) in air chisel (23) and insert valve guide
remover into bottom of valve guide (14) from fire deck side.

WARNING

Valve guide is removed from cylinder head under force. Position heavy block of wood at an angle, beneath
guide, to deflect valve guide and prevent personal injury.

Hold valve guide remover (22) vertical to cylinder head fire deck and drive valve guide (14) down until free. Discard
valve guide.
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

DISASSEMBLY - CONTINUED

342-1010
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

DISASSEMBLY - CONTINUED

NOTE

*  Replace dowels and plugs only if necessary.

* Dowel removal procedure is the same for round, diamond, or hollow dowels.

»  Cover exposed areas to guard against welding sparks.
24. Fabricate piece of sheet brass (24) with hole large enough to fit over dowel being removed.
25. Tack weld flat washer (25) to top of dowel as shown.
26. Tack weld nut (26) to flat washer (25). Ensure thread of nut matches thread of slide hammer shaft (27).
27. Thread slide hammer shaft (27) into nut (26) and remove dowel.

24

342-1011

NOTE

Cylinder head repair conditions may warrant cylinder head pressure testing before complete head disassem-
bly. Testing should be performed before injector tubes, cup plugs, and pipe plugs are removed. Refer to
Inspection steps 2 through 10 for pressure testing.

28. If worn, damaged or leaking, replace injector tubes by placing injector tube installation/removal tool (28) in injector
tube. Insert pilot (29) through small opening of injector tube and thread pilot into tapped hole in end of installation/
removal tool.

29. Using brass hammer or fiber mallet, tap on end of pilot (29). Carefully drive and lift injector tube, installation/removal
tool (28), and pilot from cylinder head (2). If injector tube o-ring seal is not removed with injector tube, remove o-ring
seal from cylinder head casting at upper end of injector tube bore. Discard injector tube and o-ring seal.
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CYLINDER HEAD REPAIR - CONTINUED

0032 00

DISASSEMBLY - CONTINUED

28

342-1012

30. Remove cup plugs by piercing with screwdriver or chisel and prying plug out of cylinder head.
31. Unscrew pipe plugs and fuse plug.
CLEANING AND INSPECTION

1 Steam clean stripped cylinder head.

NOTE

Ensure all cup plugs, pipe plugs, and injector tubes are installed before pressure testing cylinder head.

2. Attach two pressure test kit strips (30) to cylinder head fire deck (20). Install 20 cylinder head bolts (31) through cylin-

der head and test kit strips. Install and tighten 20 nuts (32) to 120 Ib-in (14 Nm).

342-1013
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

CLEANING AND INSPECTION - CONTINUED

NOTE
» Leaking injector tubes must be replaced. Replace any pipe plug or cup plug where leakage is present.
*  Cylinder head must be pressure tested following replacement of any injector tubes, cup plugs or pipe
plugs.

Install gasket (33) and pressure test kit thermostat cover plate (34) on cylinder head (2) with bolts (35).
Using hardware provided, install material lift clamp (1).
Install pressure test kit dummy fuel injectors (36) in injector bores.
Install fuel injector hold down clamp (37), washer (38), and hold down bolt (39). Tighten bolt to 43-49 |b-ft (58-66 Nm).

Remove cylinder head (2) from engine mounting bracket (5).

N o g M w

Z

WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

8. Apply 30 psi (207 kPa) air pressure to thermostat cover plate fitting (40).

342-1014
9. Install pipe plugsintemp port and in air compressor coolant port.

10. Immerse cylinder head (2) in water heated to 180°F-200°F (82°C-93°C). Leave cylinder head in water for 20 minutes.
Watch for bubbles, indicating crack or leak. If cracked, replace cylinder head.

11. Using heavy straightedge (41) and thickness gage (42), check for warped cylinder head fire deck (20).
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

CLEANING AND INSPECTION - CONTINUED

342-1015

12. Check cylinder head fire deck (20) for longitudinal warpage in 5 places (1 through 5) and transverse warpage at 12

places (A through L). Fire deck must be flat within 0.011 in (0.279 mm) front-to-rear, and 0.003 in (0.076 mm) side-to-
side. If not, resurface fire deck.
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342-1016
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

CLEANING AND INSPECTION - CONTINUED

CAUTION

Maximum amount of resurfacing is 0.030 in (0.762 mm). Limit resurfacing to 0.030 in (0.762 mm). If
exceeded, replace cylinder head to prevent damage to equipment.

13. Record amount of stock removed from cylinder head by stamping amount removed on pad (43) on front of cylinder
head. Measure from top rail (44) to fire deck surface (45). Resurface finish must be 90 U in AA (2.3 UM AA).

44

6.4901-6.3019 in
(164.85-165.15 mm)

45

342-1017

NOTE
It may be necessary to restore injector tube counterbore when cylinder head is resurfaced.

14. Ensure countersink injector tube bores (46) land width is 0.040-0.080 in (1.0-2.0 mm) (47) x 45 degrees (48).
% %
48
r M 46

|-——— 0.040-0.080in X 45°
(1.0-2.0 mm x 45) 342-1018

47 — »

NOTE

If cylinder head fire deck has been resurfaced, valves must be seated deeper to restore valve head recess
depth to specification limits. Do not grind new valve seat inserts for this purpose. Reduced-thickness valve
seat inserts are available, 0.010, 0.020, and 0.030 in (0.254, 0.508, and 0.762 mm) shallower than standard.
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

CLEANING AND INSPECTION - CONTINUED

15. Ensurevalve heads (49) are recessed from cylinder head (2) fire deck surface by 0.055-0.071 in (1.4-1.8 mm) minimum.
If not, install reduced-thickness valve seat inserts.

342-1019

NOTE

Replace rotator whenever spring isreplaced.

16. Inspect valve springs and replace any that are pitted or cracked.

17. Use valve spring tester (50) to test valve springs (11). Replace spring if spring load is less than 63 Ib (280 N) at com-
pressed length of 2.648 in (67.26 mm).
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342-1020
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

CLEANING AND INSPECTION - CONTINUED

NOTE

If suitable for reuse, valve may be refaced as long as after refacing, valve rim width is not less than 0.086 in
(2.19 mm) for intake valves and 0.094 in (2.39 mm) for exhaust valves.

18. Ensure valve stems are free from scratches or scuff marks. Valve faces must be free from ridges, cracks, and pitting. If
necessary, reface valves or install new valves. If valve faces are warped or valve stem is bent, replace valves. Minimum
valve stem diameter is 0.342 in (8.679 mm) for intake valve and 0.343 in (8.714 mm) for exhaust valve.

19. Inspect guidesfor cracks, chipping, scoring, and excessive wear.

20. Measure valve guide bore with small hole gage or gage pin, and measure valve stem diameter with micrometer. Com-
pare measurements to determine valve stem clearance. If clearance is greater than 0.006 in (0.152 mm), valve guide
must be replaced.

NOTE

New valve seat inserts are preground. Check for concentricity after installation. Do not grind new valve seat
insert unless concentricity exceeds 0.002 in (0.05 mm).

21. Ensurevalve seat insert angle (51) is 31 degrees.
22. Ensurevalve seat width (52) is 0.084 in (2.14 mm) for intake valves and 0.105 in (2.66 mm) for exhaust valves.

52

o e
D ;

7.257 mm (0.286 in) /}\45"

7.155 mm (0.282 in)

RS Nl

iJ\ ¢

6.363 mm (0.2505 in) ﬁ 45°

6.261 mm (0.2465 in)

342-1021

ASSEMBLY
1 If removed, install seven hollow dowels (53) on cylinder head (2) to height of 0.197 +0.010 in (5.0 +0.5 mm).

CAUTION

Ensure diamond dowels are correctly aligned. Failure to do so could result in engine failure.

2. If removed, install three diamond dowels (54) to height of 0.240 +0.010 in (6.1 +0.5 mm). Angular orientation of dia-
mond dowels must be parallel to centerline through dowel holes within +4 degrees, as shown.

0032 00-14



TM 9-2320-302-34

CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

342-1022

WARNING

Adhesives and sealing compounds can burn easily, can give off harmful vapors, and are harmful to skin and
clothing. To avoid injury or death, keep away from open fire and use in awell-ventilated area. If adhesive or
sealing compound gets on skin or clothing, wash immediately with soap and water.

NOTE

» Coat inside sealing edges of cup plugs with adhesive.
e Coat pipe plugs with pipe sealing compound.
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

3.

10.

11.

12.

If removed, use cup plug installer to install 11 cup plugs (55) on top, front, and rear sides of cylinder head. Install cup
plugs to 0.098-0.138 in (2.5-3.5 mm) below machined surface.

If removed, install two cup plugs (56) on front and rear sides of cylinder head to 0.098-0.138 in (2.5-3.5 mm) below
machined surface.

Install two square drive pipe plugs (57) on front side of cylinder head, flush-to-below surface.
Install connector (58) on left rear side of cylinder head.

Install elbow (59) on left front side of cylinder head.

Install two pipe plugs (60) on right side rear of cylinder head.

Install pipe plug (61) on right side rear of cylinder head.

Install fuse plug (62) on right side front of cylinder head.
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342-1023

NOTE

Do not lubricate outside of injector tube or inside cylinder head injector tube bore.

Lubricate new injector tube o-ring seal (63) with lubricating oil. Install o-ring seal over new injector tube (64) until flush
against lip.

Install injector tube (64) on injector tube reconditioning set installer (28).
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

342-1024

NOTE

If injector tube falls off installer during installation, use injector tube reconditioning set tube remover pilot to
retain injector tube on installer. Remove pilot after hold down clamp isinstalled and tightened.

13. Install injector tube reconditioning set installer (28) with injector tube in injector bore. Ensure tip of injector tube goes
through small holein cylinder head (2) fire deck. Tap lightly on end of installer, if necessary, to seat injector tube.

14. Install injector hold down clamp (37), washer (38), and hold down bolt (39) over injector tube reconditioning set
installer (28). Tighten bolt to 43-49 Ib-ft (58-66 Nm).

28

38

/ 342-1025

39
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

15. Insert injector tube reconditioning set flaring tool (65) through small hole in bottom of injector tube (64) and rotate flar-
ing tool to engage threads in injector tube reconditioning set installer (28).

16. Using torque wrench and standard 9/16 in socket, thread flaring tool (65) into injector tube reconditioning set installer
(28) until it flares injector tube (64).

17. Rotate flaring tool (65) and apply pressure to flare end of injector tube firmly against cylinder head (2). Do not exceed
30 Ib-ft (41 Nm).

18. Remove flaring and installer tools. Ensure proper flare.

342-1026

NOTE

Turn reamer in clockwise direction only when inserting and withdrawing reamer.

19. Insert injector tube reconditioning set seat reamer pilot (66) into injector bore until it contacts cylinder head. Insert
reconditioning set seat tip reamer pilot (67) into seat reamer until it bottoms.

20. Apply afew drops of cutting oil on cutting edges of injector tube reconditioning set tube tip reamer (68) and install in
pilot (67).

21. Use speed handle with 7/16 in socket to turn tube tip reamer (68) in clockwise direction. Use light pressure until reamer
goes completely through end of injector tube.

Z

WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

22. Removereamer and pilot. Use compressed air to clear out injector tube and tip.
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

I

Qe
[~ 2R

342-1027

68

23. Install injector tube reconditioning set stop block (69) on cylinder head fire deck (20) using two cylinder head bolts (31).
Do not tighten bolts. Position cutout portion of stop block beneath injector tube (64).

342-1028
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

CAUTION

Be careful not to drop reconditioning set seat reamer into pilot or allow seat reamer to strike injector tube.
Sharp cutting edges may gouge injector tube causing chatter marksin seat.

24. Install injector tube reconditioning set seat reamer pilot (66) in injector tube bore until it contacts cylinder head (2).

CAUTION
When using seat reamer, use only light pressure. Heavier pressure will result in chatter marksin seat.

25.  Apply afew drops of cutting oil on edges of injector tube reconditioning set seat reamer (70) and place gently in pilot
(66).

26. Using speed handle with 12-point (23-mm) socket, turn injector tube reconditioning set seat reamer (70) in clockwise
direction. Use light pressure until reamer bottoms against injector tube reconditioning set stop block (69).

/'
-~ WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

27. Remove reamer and pilot. Using compressed air, clean out injector tube.

342-1029

28.  Inspect tube seating surface for irregularities or chatter marks (71) in seating surface. If irregularities or chatter marks
are present, remove and replace injector tube.
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

342-1030

29. Remove two cylinder head bolts and injector tube reconditioning set stop block from cylinder head (2).
30. Insert injector tube reconditioning set tip refinisher (72) into injector tube (64).

342-1031
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

NOTE

e Cylinder head repair conditions may warrant cylinder head pressure testing before complete head
assembly. Testing should be performed before intake and exhaust valve components are installed.

» Ensure all cup plugs, pipe plugs, and injector tubes are installed before pressure testing cylinder head.
Refer to inspection steps 2 through 10 for testing.

31. Using 12-point (23-mm) socket and speed handle, turn injector tube reconditioning set tip refinisher to remove excess
stock, so that lower end of injector tube (64) isfrom flush to 0.008 in (0.20 mm) (73) below fire deck surface of cylinder

head. Remove chips from injector tube.
/) 4

342-1032

73 64
32. Position cylinder head (2) fire deck side down.
33. Insert chamfered end of new valve guide (14) into cylinder head (2) with seal groove up.

34. Insert driver (74) into valve guide installer (75). Install assembly over valve guide (14). Drive valve guide into cylinder
head (2) with air chisel (23) until driver bottoms.

35. Check protrusion of valve guide (14) from cylinder head (2). Height should be 1.486 in (37.75 mm).

342-1033
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

NOTE
Procedure is the same for both intake and exhaust valve seat inserts, except different tools are used.
36. Position cylinder head fire deck (20) side up.
37. Ensurevalve seat insert counterbore (76) is clean and free of carbon deposits, burrs or damage.

38.  Seat new valve seat insert (77) squarely in counterbore with valve seat facing up.

342-1034

39. Seat valve seat installer (78) on valve seat insert (77).
40. Install valve seat insert (77) solidly in valve seat in cylinder head (2).

342-1035
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

NOTE

New valve seat inserts are preground. Check for concentricity after installation. Do not grind new valve seat
insert unless concentricity exceeds 0.002 in (0.05 mm).

41. Ensurevalve seat insert angle (51) is 31 degrees.

42. Ensurevalve seat width (52) is 0.084 in (2.14 mm) for intake valves and 0.105 in (2.66 mm) for exhaust valves.

52

o e
D ;

7.257 mm (0.286 in) /}\45"

7.155 mm (0.282 in)

/ 52
Ii NS
6.363 mm (0.2505 in) ﬁ 45°
6.261 mm (0.2465 in) 342-1021

43. Grind valve seat (79) lightly for full 360 degrees, only enough to true it up.

342-1036
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED
NOTE

Eccentric grinding method is recommended for fine accurate finish. Grinding wheel contacts valve seat at
only one point at any time, and micrometer feed permits controlled, fine adjustment.

44. Grind valve seats to 31 degree angle using valve seat grinder (80).

342-1037

45. Clean valve seat thoroughly. Check seat-to-valve face contact by applying light coat of Prussian blue paste to valve seat
land. Insert valve in guide and bounce head on seat insert without rotating valve. Full 360 degree contact line should
appear centered on valve face.

NOTE

If firedeck has been resurfaced, valves will have to be seated deeper to restore valve head recess depth to
specification limits.

46. Valve head recess depth from cylinder head fire deck is increased by grinding valve seat. Check with sled gage (81).
Replace valve seat if not between 0.055-0.067 in (1.4-1.6 mm).

342-1019
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED
47. Position cylinder head step.

NOTE

Intake valves have larger faces and are installed in guides on cam side of cylinder head. Smaller exhaust
valves are installed in guides on thermostat side of cylinder head.

48. Lubricate valve stem (10) with clean engine lubricating oil and insert valve into valve guide (14) from fire deck side of
cylinder head.

CAUTION

If other than standard valve seat has been installed, use corresponding thicker valve spring seat. Failureto do
so could result in damage to equipment.

49. Install valve spring seat (15) over valve guide (14) and against top of cylinder head.

342-1006

50. Check length of plastic valve kit seal protector cap (82) relative to valve lock groove (83) on valve stem. If seal protec-
tor cap extends more than 1/16 in (1.5 mm) beyond groove, trim off excess.

82

f 342-1038

51. Hold valveface and install seal protector cap (82) on valve stem (10).
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

10
82

A

342-1039

NOTE
Ensure all valve spring seats are in place before valve stem oil seals are installed. Install valve stem oil seal
dry.

52.  Wipe any oil from outside of valve guide (14). Install new valve stem oil seal (13) over seal protector cap (82) against
valve guide. Remove seal protector cap (82).

53. Using valve stem seal installer, push valve stem oil seal (13) down until seal lip is fully in groove on valve guide (14).
When installer tool contacts head, seal is correctly positioned.

82

342-1040
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

CAUTION

Position valve spring and rotator so valve lock grooves on valve stem do not contact oil seal. Failure to do so
could result in damage to equipment.

54. Install valve spring (11) and valve rotator (9) over valve stem (10) and against valve spring seat (15).

342-1004

NOTE

When compressing valve spring, valve rotator should not contact valve stem seal.

55.  Using valve spring compressor (8), compress valve spring (11) only enough to install new valve keys (12).

NOTE

Ensure valve key isin place and engaged in valve stem groove before releasing valve spring compressor.

56. Install new valve keys (12).
57. Remove valve spring compressor (8).
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CYLINDER HEAD REPAIR - CONTINUED 0032 00

ASSEMBLY - CONTINUED

342-1003

58. Using fiber or plastic mallet, strike end of valve stems (10) sharply to seat valve keys (12).
59. Install cylinder heag (WP 0018 00).

END OF WORK PACKAGE
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CRANKSHAFT REPLACEMENT

0033 00

THIS WORK PACKAGE COVERS

Removal, Cleaning, Inspection, Installation

INITIAL SETUP

Maintenance L evel
Genera Support

Tools and Special Tools
Tooal kit, general mechanic's (Item 132[WP 0126 00}
Dial indicator set (Item 29[ WP 0126 00)
Inserter and remover (Item 52,[WP 0126 00)
Pump, hydraulic ram (Item 98[WP 0126 00}
Wrench, torque, 15-75 Ib-ft (Item 138[WP 0126 00}
Wrench, torque, 50-250 Ib-ft (Item 139[WP 0126 00
Wrench, torque, 100-600 Ib-ft (Item 140[ WP 0126 00)
Wrench set, socket, 3/4 in drive (Item 141, WR
Materialg/Parts
Compound, international no. 2 (Item 13[WP 0125 00}
Detergent (Item 19/ WP 0125 00
Gage, bearing clearance (Item 20 WP 0125 00)

Materialg/Parts - Continued
Lubriplate (Item 23[WP 0125 00)
Qil, lubricating (Item 25]WP 0125 00)
Rope, 1/2 in nylon (Item 32,[WP 0125 00}

Personnel Required
Two

Equipment Condition
Flywheel housing removed (WP 0024 00
Oil pump removed[(WP 0029 00)

Pistons and cylinder assemblies removed
0041 00)

Bull/idler gear removed[(WP 0037 00)

Timing reference sensor (TRS) removed (TM 9-2320-
302-20)

Synchronous reference sensor (SRS) removed (TM 9-
2320-302-20)

\[/

WARNING

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of
heavy parts supported only by lifting device. Failure to follow this warning may result in death or injury to

personnel.
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

REMOVAL

1 Using two crankshaft gear inserter/remover bolts (1), secure crankshaft gear inserter/remover base post (2) to end of
crankshaft. Tighten two bolts to 140-150 Ib-ft (190-203 Nm).

2. Thread three crankshaft gear inserter/remover legs (3) into threaded holes in crankshaft timing gear (4). Tighten three
inserter/remover legs.

S$
S— 3421071

Slide hydraulic ram and pump (5) over center rod of inserter/remover base post (2).
Install crankshaft gear inserter/remover pressure plate (6) on three inserter/remover legs (3).

Install three crankshaft gear inserter/remover retaining nuts (7) on inserter/remover legs (3). Tighten three retaining nuts
against inserter/remover pressure plate (6) to 43-54 |b-ft (58-73 Nm).

342-1072

NOTE

Due to manufacturer’s tolerances, as much as 9 tons of pressure may be required to remove crankshaft tim-
ing gear.

6. Operate hydraulic ram and pump (5) to pull crankshaft timing gear (4) off crankshaft.

0033 00-2
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

REMOVAL - CONTINUED

7. When crankshaft timing gear (4) moves freely, release hydraulic pressure and remove crankshaft gear inserter/remover
tool from crankshaft timing gear and crankshaft.

342-1073

CAUTION

Do not use sharp tools to pry on timing wheel or crankshaft timing gear. Use care to prevent damaging
crankshaft seal contact surface when removing crankshaft timing gear and timing wheel from crankshaft.

8. Remove crankshaft timing gear (4) from crankshaft.
9. Remove timing wheel (8) from crankshaft.

10. Remove woodruff key (9) from crankshaft.
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CRANKSHAFT REPLACEMENT - CONTINUED

0033 00

REMOVAL - CONTINUED

11. Rotate engine on stand so crankshaft isin up position.
12. Remove main bearing cap bolts (10) and washers (11).

NOTE

»  Place upper main bearing shells and thrust washers with respective main bearing caps and lower main
bearing shells. If reused, install upper and lower main bearing shells and thrust bearing in original posi-
tions.

* Main bearing caps are bored in position and stamped with position number. Caps must be installed in
their original positions, with marked (numbered) side of each cap toward cooler (right) side of cylinder
block.

» Slightest burr or particle of dirt between backs of no. 6 main bearing thrust washers and saddle or cap
may decrease clearance between washer and crankshaft beyond specified limits.

13.  Remove seven main bearing caps (12) and lower main bearing shells (13).

10

o«

11
o€

% 12

342-1075

\l/ ¥

WARNING

Crankshaft weighs 408 Ib (185.23 kg). Use suitable lifting device to lift and support crankshaft. Failure to do
so could result in serious injury to personnel.

14. Using nylon rope and suitable lifting device, lift crankshaft (14) from cylinder block (15).
15. Remove seven upper main bearing shells (16).
16. Remove two thrust washers (17) from sides of main bearing saddle no. 6 (18).
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CRANKSHAFT REPLACEMENT - CONTINUED

0033 00

REMOVAL - CONTINUED

342-1076

CLEANING

/
WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

1 Clean out crankshaft oil passages with bore brush.

2. Clean crankshaft bearings and main bearing caps with detergent and dry with compressed air.

FRONTE

342-1077
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CRANKSHAFT REPLACEMENT - CONTINUED

0033 00

INSPECTION

Vibration damper must be replaced at normal engine overhaul or if crankshaft breakage is experienced. Fail-

CAUTION

ure to do so could result in premature crankshaft failure.

e Crankshaft failures are rare. When crankshaft cracks or breaks completely, thoroughly inspect for con-

NOTE

tributory factors. Unless abnormal conditions are discovered and corrected, crankshaft failure will be

repeated.

*  Ensureall main bearing saddles and thrust bearing counterbores in cylinder block are clean.

»  Each upper main bearing shell is grooved with oil hole. Register oil hole in each upper main bearing
shell with oil hole in each main bearing saddle of cylinder block.

* Install main bearings in sets only. Do not mix old and new main bearing shells on same journal. If old

bearings are installed, they must be installed in same journal they were removed from.

a ~ w NP

necessary.

Inspect crankshaft for evidence of overheating. Replace crankshaft if damage is evident.
Check crankshaft journal surfaces for score marks or imperfections. If excessively scored, replace crankshaft.

Check crankshaft thrust surfaces for excessive wear or grooving. If excessively worn, replace crankshaft.

Inspect crankshaft timing gear keyway for evidence of cracks or wear. Replace crankshaft if damage is evident.

Check crankshaft timing gear for worn or chipped teeth. Inspect timing wheel for bent or damaged teeth. Replace as

6. Support crankshaft front and rear journals on V-blocks or inverted engine block with only front and rear upper bearing
shells in place. Check intermediate main journals with dial indicator for runout when crankshaft is rotated. Replace
crankshaft if runout is greater than maximum shown in Table 1.

Table 1. Intermediate Main Jour nals Runout.

MAXIMUM RUNOUT:

JOURNAL SUPPORTED ON JOURNALSMEASURED TOTAL INDICATOR
READING

No. 1 and No. 7 No. 2 0.0030in (0.076 mm)

No1and No. 7 No. 3 0.0051in (0.130 mm)

No. 1 and No. 7 No. 4 0.0060 in (0.152 mm)

No. 1 and No. 7 No. 5 0.0051in (0.130 mm)

No. 1 and No. 7 No. 6 0.0030in (0.076 mm)

7. Measure all main bearing journals (19) and connecting rod bearing journals (20), as shown, at several places on circum-
ference to determine taper, out-of-round, and journal diameter. Replace crankshaft if not within specifications shown.

0033 00-6
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

INSPECTION - CONTINUED

19
20
4.921in
(125.00 mm)
4.920in
(124.968 mm) 3.346 in
(85.000 mm)
3345in
(84.963 mm)
/

1.954 in 2.1991n
(49.65 mm) . L (55.87 mm)
1.942 in -~ > 2.195in
(49.35 mm) (55.77 mm)

342-1078

8. M easure crankshaft thrust washer surfaces as shown.

NO. 6 MAIN BEARING JOURNAL

1.947 in
(49.45 mm)

|<— 1.950 in
(49.53 mm) _>|

342-1079
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

INSPECTION - CONTINUED

9. Check crankshaft for cracks which start at oil hole (21) and follow journal surface at angle of 45 degrees to axis.
Replace any crankshaft with such cracks. Determine presence of cracks not visible to eye by magnetic particle, fluores-
cent magnetic particle or fluorescent penetrant method.

10. Replace crankshaft if circumferential fillet cracks (22) at connecting rod, or fillet cracks or 45-degree cracks (45 degrees
to axis of crankshaft) at main bearing journal are evident.

22
-\\___/
©

ﬁ /\[
& _

21

342-1080
11.  Inspect all partsfor wear or damage.
NOTE

*  Ensureall main bearing saddles and thrust bearing counterbores in cylinder block are clean.

»  Each upper main bearing shell is grooved with oil hole. Register oil hole in each upper main bearing
shell with oil hole in each main bearing saddle of cylinder block.

e Install main bearings in sets only. Do not mix old and new main bearing shells on same journal. If old
bearings are installed, they must be installed in same journal they were removed from.

12. Invert engine block. Install seven upper main bearing shells (16) in cylinder block journals (23).

13.  Wipeoil from bearing shells and crankshaft journals to be checked.

\[/

WARNING

Crankshaft weighs 408 Ib (185.23 kg). Use suitable lifting device to lift and support crankshaft. Failure to do
so could result in serious injury to personnel.

14. Using nylon rope and suitable lifting device, position crankshaft (14) in cylinder block (15) on upper main bearing shells
(16).

0033 00-8
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

INSPECTION - CONTINUED

15.

16.

17.
18.

342-1081

Using strip of plastigauge (24), measure bearing clearances between crankshaft journals of main bearings. Plastigauge
type PG-1 (green) has clearance range of 0.001-0.003 in (0.0254-0.0762 mm). Type PR-1 (red) has clearance range of
0.002-0.006 in (0.0508-0.01524 mm). Type PB-1 (blue) has clearance range of 0.004-0.009 in (0.1016-0.2286).

Place piece of plastigauge (24) along full width of each crankshaft main bearing journal about 1/4 in (6.35 mm) off cen-
ter.

Install seven lower main bearing shells and main bearing caps (12).
Install 14 washers (11) and main bearing cap bolts (10). Tighten main bearing cap bolts to 347-391 |b-ft (470-530 Nm).

342-1082
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

INSPECTION - CONTINUED

NOTE
Flattened plastigauge will be found adhering to bearing shell or crankshaft.

19. Remove 14 main bearing cap bolts (10) and washers (11). Remove seven main bearing caps (12) and lower main bear-
ing shells (13).

NOTE

If worn crankshaft maximum connecting rod bearing journal-to-bearing shell clearance, with new shells,
exceeds 0.005 in (0.1270 mm), or if maximum main bearing journal-to-bearing shell clearance, with new
shells, exceeds 0.0056 in (0.1412 mm), replace crankshaft. Measurements of crankshaft should be accurate
to nearest 0.0001 in (0.0025 mm). If main bearing journal taper of used crankshaft exceeds 0.0015 in
(0.0381 mm), or if out-of-round clearance is greater than 0.001 in (0.0254 mm), replace crankshaft.

20. Compare width of flattened plastigauge (24) at widest point with graduations on envelope (25) as shown. Number in
graduation on envelope indicates bearing clearance in thousandths of an inch. Multiply reading obtained (in thou-
sandths) by 25.4 to obtain metric specifications. Measure each end of plastigauge. Difference between two readings is
approximate amount of taper.

342-1083

INSTALLATION

NOTE

*  When new crankshaft isinstalled, all new main and connecting rod (upper and lower) bearing shells and
thrust washers must also be installed.

» If new crankshaft is to be installed, clean it to remove rust preventative and clear out oil passages with
compressed air.

* Replace vibration damper at time of normal overhaul or if crankshaft breakage is experienced.

1 Install notched upper main bearing shell (16) in main bearing saddle no. 6 (18), with tang of main bearing shell in notch
at parting line of main bearing saddle no. 6.

2. Coat backs of two thrust washers (17), on side without oil grooves, with a thin film of clean engine lubricating oil.
Install two thrust washers in counterbore on each side of main bearing saddle no. 6. Engage tangs on ends of thrust
washers with notches on ends of notched upper main bearing shell (16).

0033 00-10
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

INSTALLATION - CONTINUED

3. Install remaining upper main bearing shells (16) in main bearing saddles of cylinder block (15), with tangs on upper
main bearing shellsin notches at parting line of main bearing saddles.

17

342-1084

\l/ L4

WARNING

Crankshaft weighs 408 Ib (185.23 kg). Use suitable lifting device to lift and support crankshaft. Failure to do
so could result in serious injury to personnel.

CAUTION

Ensure thrust washers are not dislodged when positioning crankshaft. Failure to do so could result in damage
to equipment.
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

INSTALLATION - CONTINUED

NOTE
Ensure all crankshaft main bearing journals are clean. Keyway on crankshaft goes to front of engine block.

4. Coat main bearing journals and upper main bearing shells with clean engine lubricating oil. Using nylon rope and suit-
able lifting device, position crankshaft (14) in cylinder block (15) on upper main bearing shells.

5. Remove nylon rope.

342-1085

NOTE

»  Ensure saddles of main bearing caps are clean.

* Install main bearingsin setsonly. Do not mix old and new bearings on same journal. If old bearings are
installed, they must be installed on same journal they were removed from.

6. Install lower main bearing shells (13) in main bearing caps (12), with tang on bearing shells in notch at bearing caps
parting line. Coat lower main bearing shells with clean engine lubricating oil.

NOTE

Journal numbers stamped on main bearing caps should be read from oil cooler side of cylinder block begin-
ning with front main bearing cap as no. 1. Note journal number and position main bearing cap and bearing
on correct main bearing. Main bearing caps must be installed in their original positions.

7. Install main bearing caps (12) in cylinder block (15). Apply a small amount of international compound no. 2 on threads
and undersides of heads of main bearing cap bolts (10). Install washer (11) on each main bearing cap bolt.

8. Install main bearing cap bolts (10) hand tight.
9. Using fiber or plastic mallet, strike main bearing caps (12) sharply toward crankshaft (14).
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

INSTALLATION - CONTINUED

342-1075

NOTE
Crankshaft will turn freely if bearings are installed properly and all main bearing cap bolts are tightened
properly.

10. Tighten all main bearing cap bolts (10) to 30-50 Ib-ft (41-68 Nm). Turn crankshaft (14) 1/8 turn to ensure crankshaft is
not binding within journals.

11. Beginning at center main bearing cap (12) and working progressively toward each end, tighten all main bearing cap
bolts (10) to 173-195 Ib-ft (235-264 Nm). Turn crankshaft (14) 1/8 turn to ensure crankshaft is not binding within jour-
nals.

12. Repeat tightening sequence and tighten each main bearing cap bolt (10) to 347-391 Ib-ft (471-530 Nm). Turn crankshaft
(14) 1/8 turn to ensure crankshaft is not binding within journals.

14

342-1086
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

INSTALLATION - CONTINUED

NOTE

Crankshaft end play is controlled by thrust washers located at no. 6 upper main bearing saddle of engine.
Oversize thrust washers are available to correct for excessive end play.

13. Instal dia indicator on cylinder block (15) as shown.

NOTE

End play should be 0.004-0.017 (0.101-0.419 mm). Insufficient end play can be result of misaligned no. 6
main bearing, jammed upper thrust washer, or burr or dirt on inner face of one or more thrust washers.

14. Using small pry bar (less than 12 in long), move crankshaft (14) toward dia indicator to check crankshaft end play.
K eep constant pressure on pry bar and zero pointer on dial indicator.

15. Remove and insert pry bar on other side of main bearing cap. Force crankshaft in opposite direction and note amount of
end play on dial indicator.

342-1087

16. Using two crankshaft gear inserter/remover bolts (1), install crankshaft gear inserter/remover base post (2) on front end
of crankshaft (14). Tighten bolts to 140-150 Ib-ft (190-203 Nm).
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

INSTALLATION - CONTINUED

17.
18.

19.

20.

21.

22,

NOTE
Ensure woodruff key is fully seated and is parallel to crankshaft surface.

Install woodruff key (9) in keyway. Tap key with plastic mallet or brass hammer to seat it.

Index keyway of timing wheel (8) with woodruff key (9) in crankshaft (14). Slide timing wheel onto crankshaft, with
word “out” on timing wheel (8) facing you. Slide timing wheel on as far asit will go by hand.

Coat bore of crankshaft timing gear (4) with afilm of lubriplate. Index keyway of crankshaft timing gear (4) with wood-
druff key (9). Tap crankshaft timing gear with plastic hammer or fiber mallet to ensure woodruff key is started in key-

way.

Install three crankshaft gear inserter/remover legs (3) in threaded holes in crankshaft timing gear (4). Tighten three
inserter/remover legs.

Install crankshaft gear inserter/remover pressure plate (6) on three inserter/remover legs (3). Seat inserter/remover pres-
sure plate against inserter/remover leg flanges.

Install three crankshaft gear inserter/remover retaining nuts (7) on inserter/remover legs (3). Thread retaining nuts past
first set of inserter/remover leg threads. Slide retaining nuts past unthreaded portion of shafts and engage second set of
threads. Tighten retaining nuts.
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CRANKSHAFT REPLACEMENT - CONTINUED 0033 00

INSTALLATION - CONTINUED

23. Install hydraulic ram and pump (5) on crankshaft gear inserter/remover base post (2) threaded rod as shown. Install
inserter/remover stop nut (26) on end of inserter/remover base post threaded rod. Tighten stop nut.

CAUTION

Ensure timing gear is indexed with woodruff key. Failure to do so could result in damage to equipment.

NOTE
Ensure timing wheel is firmly seated against crankshaft flange.

24.  Operate hydraulic ram and pump (5) to press crankshaft timing gear (4) on crankshaft until timing gear is firmly seated
against timing wheel (8). Obtain maximum force of 3.37 tons (30 kN) when pressing crankshaft timing gear on crank-
shaft.

342-1091

25. Remove crankshaft gear inserter/remover tool.

26. Measure gearlash between crankshaft timing gear and bull gear assembly. Gearlash must be 0.002-0.009 in (0.051-0.229
mm) for new parts and a maximum of 0.012 in (0.305 mm) for used parts.

27. Instal bull/idler gearl (WP 0037 Q0).
28. Install flywheel housind (WP 0024 00).

29. Install pistons and cylinder assemblied (WP 0041 00).
30. Install oil pump (WPQ029 0Q).
31. Install timing reference sensor (TRS) (TM 9-2320-302-20).

32. Install synchronous reference sensor (SRS) (TM 9-2320-302-20).

END OF WORK PACKAGE
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CAMSHAFT DRIVE GEAR MAINTENANCE

0034 00

THIS WORK PACKAGE COVERS

Removal, Disassembly, Cleaning and Inspection, Assembly, Installation

INITIAL SETUP

Maintenance L evel
Genera Support

Tools and Special Tools
Toal kit, general mechanic's (Item 132 WP 0126 G0}
Dial indicator set (Item 29[ WP 0126 00)
Inserter, gear (Item 49,[WP 0126 00)
Press, arbor (I1tem 90[WP 0126 00)

Materials/Parts
Key, woodruff (P/N 8929810)
Ring, sed (P/N 23524912)

Materials/Parts - Continued
Ring, seal (P/N 8929318)
Adhesive (Item 1[WP 0125 00}
Detergent (Item 19[WP 0125 00)
Lubriplate (Item 23[WP 0125 00)
Qil, lubricating (Item 25[WP 0125 00)

Equipment Condition
Camshaft and bearings removed (WP 0026 00
Bull/idler gear removed[(WP 0037 00)

REMOVAL

1 Tap rear face of camshaft gear assembly (1) with fiber or plastic mallet until camshaft gear assembly is free of gear

housing (2).

0034 00-1
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TM 9-2320-302-34

CAMSHAFT DRIVE GEAR MAINTENANCE - CONTINUED 0034 00

REMOVAL - CONTINUED

2. Remove camshaft drive gear assembly (3) from gear housing (2).
3. Remove and discard camshaft thrust plate seal ring (4).
4, Remove and discard racetrack-shaped seal (5).

342913

DISASSEMBLY

1 Support camshaft drive gear assembly (3) with camshaft thrust plate (6) facing down.
Press hub (7) out of camshaft drive gear.

Separate hub (7) from camshaft thrust plate (6).

Remove and discard woodruff key (8).

A w D
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TM 9-2320-302-34

CAMSHAFT DRIVE GEAR MAINTENANCE - CONTINUED 0034 00

CLEANING AND INSPECTION

/'
-~ WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi
(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

1 Clean parts with detergent and water solution and dry with compressed air.

2. Inspect seal ring sealing surface of gear housing assembly, thrust plate, and head for cleanliness, burrs or damage.

3. Inspect woodruff key slot in hub and drive gear for evidence of cracks or wear. Replace camshaft drive gear assembly if
key slot is damaged.

4. Inspect camshaft drive gear teeth for scoring, pitting or excessive wear. If scoring, pitting or excessive wear is evident,
discard gear.

5. Inspect camshaft drive gear hub (7) for scoring, pitting or galling. If excessive, discard hub. Measure diameter (A). Min-

imum dimension should be 2.283 in (58.0 mm). Measure thrust plate contact area (B). Minimum dimension should be
0.254 in (6.45 mm). If any dimensions are below minimum, discard hub.

) 342-915

6. Inspect camshaft thrust plate (6) for scoring, pitting or galling. If scoring, pitting or galling is evident, discard thrust
plate. Measure thrust plate contact area (C). Minimum dimension should be 0.437 in (11.1 mm). If measurement is
below minimum, discard thrust plate

./
S L 1) S5
T

342-916
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TM 9-2320-302-34

CAMSHAFT DRIVE GEAR MAINTENANCE - CONTINUED 0034 00

ASSEMBLY

NOTE

Minimum force of 4500 Ib (20 kN) must be obtained when pressing gear on hub. When pressing, only apply
forceto inner hub of gear.

Lubricate contact surfaces of drive gear hub (7) and camshaft thrust plate (6) with clean engine lubricating oil.
Install drive gear hub (7) on camshaft thrust plate (6).

Install new woodruff key (8) in keyway of drive gear hub (7).

Apply athin film of lubriplate to bore of camshaft drive gear (3).

Support drive gear hub (7) from engine side. Align keyway (9) of camshaft drive gear (3) with woodruff key (8) in drive
gear hub. Press camshaft drive gear onto drive gear hub until gear is firmly seated against hub shoulder.

o &~ v DN P

342917

6. Support camshaft drive gear thrust plate (6), as shown. With dial indicator, measure camshaft drive gear face runout just
inboard of drive gear teeth. Zero dial indictor. Rotate drive gear two full rotations. Maximum allowable total indicated
runout is 0.0045 in (0.114 mm).

v i{.
*4
\/ 6
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CAMSHAFT DRIVE GEAR MAINTENANCE - CONTINUED 0034 00

INSTALLATION
1 Lubricate new camshaft thrust plate seal ring (4) with clean engine lubricating oil. Install seal ring on thrust plate (6).

é WARNING

Adhesives and sealing compounds can burn easily, can give off harmful vapors, and are harmful to skin and
clothing. To avoid injury or death, keep away from open fire and use in well-ventilated area. If adhesive or
sealing compound gets on skin or clothing, wash immediately with soap and water.

CAUTION

Apply adhesive on racetrack-shaped seal only, not on face of thrust plate. Failure to do so could result in
damage to equipment.

2. Apply athin coat of adhesive on one side of new racetrack-shaped seal (5). Install seal on engine side of thrust plate (6).
3. Install camshaft drive gear assembly (3) in gear housing opening (10).

342-919
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TM 9-2320-302-34

CAMSHAFT DRIVE GEAR MAINTENANCE - CONTINUED 0034 00

INSTALLATION - CONTINUED

4, Ensure that dimple (11) on rear face of thrust plate (6) is positioned at 12 o’ clock. If necessary, tap camshaft drive gear
hub toward engine with fiber or plastic mallet until rear face of thrust plate is 1/4 in (6.35 mm) from face of cylinder
head (12). Ensure that thrust plate is not tilted in bore.

1/4 in (6.35 mm)

342-920

5 Install camshaft and bearings (WP 0026 00).
6. Install bull/idler gedr (WP0037 00).

END OF WORK PACKAGE
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TM 9-2320-302-34

GEAR HOUSING ASSEMBLY REPLACEMENT 0035 00

THIS WORK PACKAGE COVERS

Removal, Cleaning and Inspection, Installation

INITIAL SETUP

Maintenance L evel Personnel Required

Genera Support Two

Tools and Special Tools

Toal kit, general mechanic's (Item 132 WP 0126 G0} Equipment Condition

Clamp, material lift (Item 20] WP 0126 00 Engine installed on repair stand
Dispenser, sedant (Item 30[WP 0126 00 Camshaft and bearings removed (WP 0026 00)
Plate, indexing (Item 83[WP 0126 00}

Timing reference sensor (TRS) removed (TM 9-2320-
Wrench, torque, 15-75 Ib-ft (Item 138/ WP 0126 00 3029_]20) (TRS) (

Materials/Parts Synchronous reference sensor (SRS) removed (TM 9-
Ring, seal (PIN 8929740) 2320-302-20)

Washer (PIN 5155596)

Bull/idler gear removed[(WP 0037 00)
Washer (P/N 5180370)

Compound, gasket forming (Item 12[ WP 0125 00) Adjustable idler gear removed (WE 00353 00
Rope, 1/2in nylon (Item 32,[WP 0125 00} Camshaft drive gear removed[(WP 0034 00)

0035 00-1



TM 9-2320-302-34

GEAR HOUSING ASSEMBLY REPLACEMENT - CONTINUED 0035 00

REMOVAL

1 Remove bolt (1) and washer (2) from adjustable idler gear oil supply hole. Discard washer.
2. Remove bolt (3) and washer (4) from adjustable idler gear holding access hole. Discard washer.

(o

!

342-921

%
B

WARNING

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of
heavy parts supported only by lifting device. Failure to follow this warning may result in death or injury to
personnel.

3. Using suitable lifting device and 1/2 in nylon rope through camshaft thrust plate opening, support gear housing assem-
bly (5) and remove 12 bolts (6).

-/ u 342.022
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TM 9-2320-302-34

GEAR HOUSING ASSEMBLY REPLACEMENT - CONTINUED 0035 00

REMOVAL - CONTINUED

4. Using fiber or plastic mallet, tap rear face of gear housing assembly (5) to loosen gear housing assembly from cylinder
block (7). Remove gear housing assembly.

5.

342-924

CLEANING AND INSPECTION

1 Use general cleaning methods to clean all parts. Remove all old gasket forming compound from mating surfaces of gear
housing assembly and cylinder block.

2. Inspect al parts for wear or damage.

0035 00-3



TM 9-2320-302-34

GEAR HOUSING ASSEMBLY REPLACEMENT - CONTINUED 0035 00

INSTALLATION
CAUTION

Application of gasket forming compound to gear housing-to-cylinder block mating surfaces at top of cylin-
der block is critical to prevent damage to equipment.

1 Apply 1/16 in bead of gasket forming compound to cylinder block (7). Smooth bead around block-to-gear housing oil
passage carefully to avoid contamination or plugging of oil hole.

2. Install new seal ring (8) in counterbore on top front face of cylinder block (7).

342-924

CAUTION

Bull/idler gear hub recess must be clean and free of foreign material before installing gear case indexing
plate to prevent damage to equipment.

3. Install gear case indexing plate (9) on bull/idler gear hub recess (10) in cylinder block (7).

10

LA

342-925

0035 00-4



TM 9-2320-302-34

GEAR HOUSING ASSEMBLY REPLACEMENT - CONTINUED 0035 00

%
Be

WARNING

Use extreme caution when handling heavy parts. Provide adequate support and use assistance during proce-
dure. Ensure that any lifting device used is in good condition and of suitable load capacity. Keep clear of
heavy parts supported only by lifting device. Failure to follow this warning may result in death or injury to
personnel.

INSTALLATION - CONTINUED

4, Using suitable lifting device and 1/2 in nylon rope through camshaft thrust plate opening, support gear housing assem-
bly (5). Position bull/idler gear hub opening in gear case over gear case indexing plate (9).

5. Index hole in gear housing assembly (5) left leg with diamond dowel (11) in lower left corner of cylinder block (7). Seat
gear housing assembly firmly against cylinder block.

. b
11 342.926
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TM 9-2320-302-34

GEAR HOUSING ASSEMBLY REPLACEMENT - CONTINUED 0035 00

INSTALLATION - CONTINUED

6. Install three shorter boltsin locations E, F, and I.
7. Install nine longer boltsin locations A through D, G, H, and Jthrough L.
8. Tighten bolts to 43-54 Ib-ft (58-73 Nm), in letter sequence shown.

U 342.922
TIGHTENING SEQUENCE

9. Remove gear case indexing plate (9).
10. Install bolt (1) and new washer (2) in adjustable idler gear oil supply hole. Tighten bolt to 15-19 Ib-ft (20-26 Nm).
11. Install bolt (3) and new washer (4) in adjustable idler gear holding access hole. Tighten bolt to 43-54 Ib-ft (58-73 Nm).

0035 00-6
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GEAR HOUSING ASSEMBLY REPLACEMENT - CONTINUED

0035 00

INSTALLATION - CONTINUED

12.
13.
14.
15.
16.
17.
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i 342-928

Install camshaft drive geaf (WP0034 00).

Install adjustableidler geaf (WP0038 00).
Install bull/idler geat (WP0037 00).

Install synchronous reference sensor (SRS) (TM 9-2320-302-20).

Install timing reference sensor (TRS) (TM 9-2320-302-20).
Install camshaft and bearings (WP 0026 00).

END OF WORK PACKAGE
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CYLINDER BLOCK ASSEMBLY REPAIR 0036 00

THIS WORK PACKAGE COVERS

Disassembly, Cleaning and Inspection, Assembly

INITIAL SETUP

Maintenance L evel Personnel Required
Genera Support Two

Tools and Special Tools References
Tooal kit, general mechanic's (Item 132[WP 0126 00}
Bolts, eye (Item 9] WP 0126 00 ™ 9-237
Bolts, eye (Item 10[WP 0126 00} [WWP 0040 00
Caliper, micrometer, inside (Item 14 WP 0126 00} Equipment Condition
Handle, ingtaller (Item 46, WP 0126 00} .

( (WP D126 00) Electronic control module removed (TM 9-2320-302-

Inserter set, dowel (Item 55,[WWP 0126 00) 20)

Installer set, cup plug (Item 72[WP 0126 00}
Puller kit, universal (Item 97 [WP 0126 00|
Wrench, torque, 15-75 Ib-ft (Item 138[WP 0126 00

Engine injector wiring harness removed|(WP 0069 00
Fuel filter adapters removed (TM 9-2320-302-20)

Wrench, torque, 100-600 Ib-ft (Item 140, Oil pressure and oil temperature sending units
[WP 0176 00) removed|(TM_9-2320-302-20)

Wrench set, socket, 3/4 in drive (Item 141, Qil cooler, core, and oil filter adapter removed (TM 9-

WP 0126 00) 2320-302-20)
Materials/Parts Qil dipstick and tube removed (TM 9-2320-302-20)

Plug, cup (P/N 5139988) (2) Qil fill tube removed [TM 9-2320-302-20)

Plug, cup (PN 5139991} (5) Cylinder head removed[[WP 0018 00)

Adhesive, loctite (Item 3[WP 0125 00)

Compound, corrosion preventive (Item 11 Pistons and cylinder blies removed
WP 0125 00) (WP 0041 00)

Compound, international no. 2 (Item 13[WP 0125 00) Crankshaft removed (WP 0033 00)

Qil, lubricating (Item 25[WP 0125 00} Gear housing assembly removed (WP 0035 00)
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TM 9-2320-302-34

CYLINDER BLOCK ASSEMBLY REPAIR - CONTINUED 0036 00

DISASSEMBLY

NOTE

Cylinder block repair conditions may warrant cylinder block pressure testing before complete block disas-
sembly. Perform testing before removing cylinder liners, cup plugs, and pipe plugs. (Refer to Cylinder Block
Pressure Testing[WP 0040 00).

1 Turn cylinder block so bottom side is up and remove six bolts (1) and oil spray nozzles (2).
ih\ 1
T@\ )
I A

(*)

O

[

342-892

NOTE
Determine left and right sides of cylinder block by viewing cylinder block from rear (flywheel housing end).

2. Position cylinder block to view right side.

NOTE

»  Procedure isthe same for round, diamond or hollow dowels.
*  Replace dowels and plugs only if necessary.
»  Cover exposed areas to guard against welding sparks.

3. If damaged, remove dowels by fabricating a piece of sheet brass (3) with hole large enough to fit over dowel being
removed.

4, Tack weld flat washer (4) to top of sheet brass (3) as shown.

NOTE

Ensure thread of nut matches thread of slide hammer shaft.

5. Tack weld nut (5) to flat washer (4).

6. Thread slide hammer shaft (6) into nut and remove dowel.

0036 00-2



TM 9-2320-302-34

CYLINDER BLOCK ASSEMBLY REPAIR - CONTINUED 0036 00

DISASSEMBLY - CONTINUED

342-893

7. If damaged, pierce five cup plug(s) (7) and cup plug (8) with screwdriver or chisel. Remove and discard plug(s).
8. Remove seven pipe plugs (9, 10, 11, and 12) and stud (13).

342-894

0036 00-3



TM 9-2320-302-34

CYLINDER BLOCK ASSEMBLY REPAIR - CONTINUED 0036 00

DISASSEMBLY - CONTINUED

9.

10.

11.

12.

13.

14.

Position cylinder block to view |eft side.

Remove two pipe plugs (14) and pipe plug (15).

Remove air compressor oil supply line elbow (16).

If installed, remove air compressor coolant supply elbow (17).

Remove six weep hole plugs (18).

Pierce cup plug (19) with screwdriver or chisel. Remove and discard plug.

CLEANING AND INSPECTION

342-895

Use general cleaning methods to clean all parts.

Measure each cylinder bore (20) using inside micrometer.

Measure each cylinder bore for following dimensions at locations A, B, and C on axis 90 degrees apart. Dimensions are
average gage readings at each location (Table 1). Taper and out-of-round should not exceed 0.001 in (0.0253 mm):

Table 1. Cylinder Bore Dimensions.

LOCATION

DIMENSION

A

5.868-5.871 in (149.050-149.120 mm)

B

5.750-5.753 in (146.050-146.120 mm)

5.750-5.753 in (146.050-146.120 mm)

0036 00-4



TM 9-2320-302-34

CYLINDER BLOCK ASSEMBLY REPAIR - CONTINUED 0036 00

CLEANING AND INSPECTION - CONTINUED

s —>]

T

342-896

4, If any of above measurements are exceeded, replace cylinder block.

NOTE
Perform step 5 before gaging main bearing bores.
5. Install main bearing capsin original positions. Lubricate cap bolt threads and head contact surfaces with a small amount
of international compound no. 2. Install and tighten main cap bolts to 347-391 |b-ft (470-530 Nm).

NOTE

Replace engine block if not within specification.

6. Measure each crankshaft main bearing bore (21) in vertical axis with inside micrometer. Dimension should be 5.236-
5.237 in (133.000-133.025 mm). If dimension exceeds limits, replace cylinder block.

342-897

0036 00-5



TM 9-2320-302-34

CYLINDER BLOCK ASSEMBLY REPAIR - CONTINUED 0036 00

CLEANING AND INSPECTION - CONTINUED

7. Check cylinder block deck (22) for flatness with straightedge and thickness gage.

h~°/‘.’°c'

o~ 0 ] @'-

: ()% (@\cc
@1 T

342-898

NOTE

Because camshaft is mounted in cylinder head, resurfacing of block and/or head affects position of camshaft
inrelation to adjustable idler gear and gear train. Limit resurfacing on cylinder block to maximum of 0.01in
(0.25 mm). Limit resurfacing on block and head to combined total of 0.03 in (0.75 mm). If limits are
exceeded, replace cylinder block.

8. Check front-to-rear flatness, next to cylinder liner flanges on both sides, and side-to-side flatness between liner flanges,

as shown. Deck must be flat within 0.005 in (0.127 mm) front-to-rear and 0.003 in (0.076 mm) side-to-side. If not,
resurface cylinder block.
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342-899

9. Spray machined surfaces with engine lubricating oil if cylinder block is not to be used immediately. Spray or dip cylin-
der block in corrosion preventive compound for extended storage.
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TM 9-2320-302-34

CYLINDER BLOCK ASSEMBLY REPAIR - CONTINUED 0036 00

CLEANING AND INSPECTION - CONTINUED

10. Measure cylinder liner counterbore diameter (A) and depth (B). Diameter should be 6.186-6.191 in (157.15-157.25
mm). Depth should be 0.3514-0.3533 in (8.9256-8.9746 mm).

\A

342-900

ASSEMBLY

1 Coat outside sealing edge of five 1-1/2 in diameter cup plugs (7) with loctite adhesive. Using single-side plug installer
and handle, install five cup plugs to 0.098-0.118-in (2.5-3.0 mm) below machined surfaces on right side of cylinder
block.

2. Coat outside sealing edge of 1.062 in cup plug (8) with loctite adhesive. Using small end of double-ended plug installer
and driver handle, install cup plug 0.098-0.118 in (2.5-3.0 mm) below machined surface of rear of cylinder block.

Install 3/8 in pipe plug (9) and pipe plug (12).
Install four 1/4 in pipe plugs (10 and 11).
Install stud (13).

342-894
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TM 9-2320-302-34

CYLINDER BLOCK ASSEMBLY REPAIR - CONTINUED 0036 00

ASSEMBLY - CONTINUED

6. Position cylinder block to view |eft side.

7. Coat outside sealing edge of 1.062 in cup plug (19) with loctite adhesive. Using small end of double-ended plug installer
and handle, install cup plug 0.098-0.118 in (2.5-3.0 mm) below machined surface of front of cylinder block.

8. Install two 3/8 in pipe plugs (14) and 1/4 in pipe plug (15).
NOTE

Cylinder block repair conditions may warrant cylinder block pressure testing before complete block assem-
bly. Perform testing after installing cylinder liners, cup plugs, and pipe plugs. (Refer to Cylinder Block Pres-
sure Testing[WP 0040 00).

9. Install air compressor oil supply line elbow (16).
10. Install air compressor coolant supply elbow (17).

NOTE
If cylinder block is not being placed in service, perform steps 11 through 15.
11. Install /4 in pipe plugsin tapped holes for oil pressure sensor (23) and oil temperature sensor (24).
12. Install /4 in pipe plug in place of air compressor oil supply line elbow (16).
13. Install /2 in pipeplug in place of air compressor coolant supply elbow (17).
14. Install six plastic weep hole plugs (18).

342-895

15.  Spray or dip cylinder block in corrosion preventive compound for extended storage.

CAUTION

New cylinder blocks are supplied with cover platesin place of oil spray nozzles, which are used to lubricate
and cool down pistons. Cover plates must be removed and oil spray nozzles installed in their place. Failure
to install nozzles will result in severe engine damage.

16. Turn cylinder block bottom side up and install six oil spray nozzles (2) and bolts (1). Tighten boltsto 22-28 |b-ft (30-38
Nm).

0036 00-8
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CYLINDER BLOCK ASSEMBLY REPAIR - CONTINUED 0036 00

ASSEMBLY - CONTINUED

i“\l

O‘j
[

342-892

CAUTION

Ensure that diamond dowels are correctly aligned. Orientation is critical to component alignment. Failure to
correctly align diamond dowels could result in engine failure.
NOTE

If new cylinder block is being placed in service, perform steps 17 through 22.

17. Using dowel inserter set, install diamond dowel (25) and round dowel (26) in cylinder block fire deck to height of
0.472+/-0.002 in (12.0+/-0.5 mm). Angular orientation of diamond dowel must be perpendicular to centerline (27)
through round and diamond dowels within 4 degrees.

342-901

0036 00-9



TM 9-2320-302-34

CYLINDER BLOCK ASSEMBLY REPAIR - CONTINUED 0036 00

ASSEMBLY - CONTINUED

18.

19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Using dowel inserter set, install diamond dowel (28) and round dowel (29) in rear face of cylinder block to height of
0.472+/-0.002 in (12.0+/-0.5 mm). Angular orientation of diamond dowel must be perpendicular to centerline (30)
through round and diamond dowels within +/- 4 degrees.

Using dowel inserter set, install diamond dowel (31) in front face of cylinder block to height of 0.472+/-0.002 in
(12.0+/-0.5 mm). Angular orientation of diamond dowel must be perpendicular to centerline (32) through bull gear
pilot bore (33) and diamond dowel within 4 degrees.

Install air compressor oil supply line elbow.

Install air compressor coolant supply elbow.

Perform cylinder block pressure testing (WP 0040 00).

Install six plastic weep hole plugs.

Install crankshaf{ (WP 0033 00).

Install pistons and cylinder assemblied (WP 0041 00).

Install cylinder head (WP 0018 00).

Install gear housing assembly[ (WP 0035 00).

Install oil cooler, core, and oil filter adapter (TM 9-2320-302-20).
Install oil fill tube (TM 9-2320-302-20).

Install oil dipstick and tube (TM 9-2320-302-20).

Install fuel pump and lines (TM 9-2320-302-20).

Install fuel filter adapters (TM 9-2320-302-20).

Install electronic control module/(TM 9-2320-302-20).

Install engine injector wiring harnes§ (WP 0069 00).

Install oil temperature and oil pressure sending units (TM 9-2320-302-20),

END OF WORK PACKAGE

0036 00-10



TM 9-2320-302-34

BULL/IDLER GEAR REPLACEMENT

0037 00

THIS WORK PACKAGE COVERS

Removal, Cleaning and Inspection, Installation

INITIAL SETUP

Maintenance L evel

General Support

Tools and Special Tools

Tool kit, general mechanic's (Item 132 WP 0126 00)

Alignment stud set (Item 7[WP 0126 00)
Barring tool, engine (Item 8 WP 0126 00
Dial indicator set (Item 29[ \WWP 0126 00)

Tools and Special Tools - Continued
Protector, crankshaft (Item 92[WP 0126 00)

Wrench, torque, 50-250 |b-ft (Item 139[ WP 0126 00)

Equipment Condition
Gear case cover removed

Rocker arm assemblies removed (WP 0027 00)

Engineingtalled on repair stand

REMOVAL

1 Install engine barring tool (1) on front end of crankshaft. Bar engine over until four access holes (2) in bull/idler gear

line up with four bolts (3) in cylinder block.

2. Remove two upper bolts (3) and install two guide studs (4).

0037 00-1



TM 9-2320-302-34

BULL/IDLER GEAR REPLACEMENT - CONTINUED 0037 00

REMOVAL - CONTINUED
3. Install crankshaft protector (5) on end of crankshaft over engine barring tool (1).

4, Remove two lower bolts (3).

CAUTION

Do not allow bull/idler gear to come in contact with crankshaft oil seal contact surface. Qil leaks may result
if this surface is scratched.

NOTE
Bull/idler gear will rotate slightly asit is being removed.

Grasp bull/idler gear (6) and pull out of cylinder block recess.
Remove two guide studs (4).

CLEANING AND INSPECTION

1 Use general cleaning methodsto clean all parts.

2, Inspect bull/idler gear recess (7) in cylinder block. Ensure surfaces are clean and free of foreign material or damage and
that two lubrication holes (8) are clear.

0037 00-2



TM 9-2320-302-34

BULL/IDLER GEAR REPLACEMENT - CONTINUED 0037 00

CLEANING AND INSPECTION - CONTINUED

342-908

3. Inspect al parts for wear or damage.

INSTALLATION

CAUTION

Ensure al timing marks are aligned as shown. Failure to do so will result in engine damage.

1 Install two guide studs (4) in two upper bull/idler gear bolt holes.

342-909
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TM 9-2320-302-34

BULL/IDLER GEAR REPLACEMENT - CONTINUED 0037 00

INSTALLATION - CONTINUED

2. Bar engine over until crankshaft timing gear timing mark (9) isat 12 o'clock position.

3 Align timing mark (10) on camshaft drive gear with timing mark (11) on adjustable gear.

CAUTION

Do not allow bull/idler gear to come in contact with crankshaft oil seal contact surface. Oil leaks may result
if this surface is scratched.

4, Install bull/idler gear (6) on two guide studs (4). Slide assembly toward engine, but do not engage any gears.
5. Align timing mark (12) on bull/idler gear (6) with timing mark (9) on crankshaft timing gear. Engage bull/idler gear and
crankshaft timing gear only enough to prevent rotation of bull/idler gear.
NOTE

Slight rotation of adjustable idler gear may be necessary to align timing marks.

6. Looking through viewing hole (13) in bull/idler gear (6), align timing mark (14) on adjustable idler gear with timing
mark (15) on camshaft idler gear.

7. Slide bull/idler gear (6) toward engine, engaging adjustable gear, and seat assembly in recess of gear case and cylinder
block.

15

\.
TR

9 =Va ‘,‘l 342-909

8. Working through two access holes
block. Tighten bolts hand tight.

~

2) in bull/idler gear (6), install two mounting bolts (3) through hub and into cylinder
9. Remove two guide studs (4) and install two remaining mounting bolts (3). Tighten four bolts to 75-86 Ib-ft (102-117
Nm).

10. Remove crankshaft protector (5) and engine barring tool (1).

0037 00-4
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BULL/IDLER GEAR REPLACEMENT - CONTINUED 0037 00

INSTALLATION - CONTINUED

342.910

11. Measure gear lash between crankshaft timing gear (16) to bull/idler gear (6). Allowable lash is 0.002-0.009 in (0.051-
0.229 mm) for new parts and a maximum of 0.012 in (0.305 mm) for used parts.

12. Measure gear lash between camshaft idler gear (17) to adjustable idler gear (18). Allowable lash is 0.002-0.009 in
(0.051-0.229 mm) for new parts and a maximum of 0.012 in (0.305 mm) for used parts.

342:91
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BULL/IDLER GEAR REPLACEMENT - CONTINUED

0037 00

INSTALLATION - CONTINUED

13. Install rocker arm assemblies (WP 0027 00).
14. Install gear case covef (WP0019 00).

END OF WORK PACKAGE
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ADJUSTABLE IDLER GEAR REPLACEMENT 0038 00

THIS WORK PACKAGE COVERS

Removal, Inspection, Installation, Adjustment

INITIAL SETUP
Maintenance L evel Materials/Parts
General Support Cloth, abrasive (Item 9[WP 0125 00]

Tools and Special Tools Qil, lubricating (Item 25/ WP 0125 00

Tool kit, general mechanic’s (Item 132 \WP 0126 00) References

Adjuster, lash, cam (Item 5[WPOTZET0)

Barring tool, engine (Item 8[WP 0126 00) Equipment Condition

Did indicator set (Item 29[ WP 0126 00) Rocker arm assemblies removed (WP 0027 00)

Wrench, torque, 15-75 Ib-ft (Item 138[\WP 0126 00) Engineinstalled on repair stand

Wrench, torque, 50-250 Ib-ft (Item 139[ WP 0126 00) Bull/idler gear removed[{WP 0037 00)
REMOVAL

1 Remove three nuts (1) and retaining plate (2).

342-1092
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TM 9-2320-302-34

ADJUSTABLE IDLER GEAR REPLACEMENT - CONTINUED 0038 00

REMOVAL
2. Remove adjustableidler gear (3) and hub (4) from gear housing assembly (5).

3421003
INSPECTION

1 Examine adjustable idler gear teeth for scoring, pitting, and wear. If damaged or worn, replace adjustable idler gear.
Inspect other gear train gears.

2. Inspect contact surface of hub for scoring or evidence of overheating (blue discoloration). Replace hub if it has been
overheated. Check lubrication hole and gear gallery for blockage. Slight irregularities in hub contact surface may be
removed with fine stone or emery cloth.

3. Inspect bushing contact surface for signs of scoring, discoloration due to overheating or excessive wear. Allowable
clearance between bushing and hub is 0.0013-0.0030 in (0.035-0.078 mm). Replace gear and bushing as an assembly, if
clearance is more than allowable or if surface of bushing is scored or has been overheated.

INSTALLATION

1 Install hub (4) on three studs (6) in gear housing assembly (5). Word “OUT” stamped on hub must be at top and facing
forward. Lubricate hub and adjustable idler gear bushing (7) with clean engine lubricating oil.

342-1094

CAUTION

Two timing marks are on adjustable idler gear. Diamond-shaped mark must align with diamond mark on
camshaft drive gear. Other mark should be between 5 and 6 0’ clock to prevent damage to equipment.

0038 00-2



TM 9-2320-302-34
0038 00

ADJUSTABLE IDLER GEAR REPLACEMENT - CONTINUED

INSTALLATION - CONTINUED
NOTE

Ensure timing marks on adjustable idler gear are facing outward.
Align adjustable idler gear diamond timing mark (8) with diamond timing mark (9) on camshaft drive gear (10) and

2.
install adjustable idler gear (3) on hub (4).

342-1095

4

Install retaining plate (2) on three studs (6) with relief portion of plate down.
Install three nuts (1) on studs (6). Tighten nuts to 42-49 Ib-ft (57-66 Nm).

342-1096

Install bull/idler gear (WP0037 00).
Measure gear lash between adjustable idler gear (3) and bull/idler gear. Gear lash should be 0.002-0.009 in (0.051-
0.0229 mm) for new parts and a maximum of 0.012 in (0.305 mm) for used parts.

Install gear case cover without fan drive suppor{ (WP 0013 00).

7.
0038 00-3
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ADJUSTABLE IDLER GEAR REPLACEMENT - CONTINUED 0038 00

INSTALLATION - CONTINUED

8. Measure gear lash between adjustable idler gear and camshaft drive gear. Using cam/idler lash adjuster, gear lash should
be 0.002-0.009 in (0.051-0.229 mm) for new parts and a maximum of 0.012 in (0.305 mm) for used parts. Reading is
one-half of actual measurement. Multiply reading by 2 to determine specification.

ADJUSTMENT

1 Loosen three nuts (1) until hand tight.

2. Insert dowel portion of cam/idler lash adjuster (11) in center hole of retaining plate (2).

3. Secure engine barring tool (12) to bottom of access cover opening with two access cover bolts (13). Tighten bolts to 20
Ib-ft (27 Nm).

4, Install cam/idler lash pedestal in threaded hole in leg of camshaft drive gear (10).

NOTE
Ensure dial indicator rests squarely on pedestal flat.
5. Mount dial indicator so stem of indicator rests on scribed line of pedestal flat.
6. Remove bolt (14) and washer (15).
14, 15 —
N
N~
1 ‘ 10
2
1
342-1097

7. Turn adjusting screw (16) clockwise to move adjustable idler gear toward camshaft drive gear (10) until there is zero

lash.
Insert screwdriver through access bolt hole (17) and engage adjustable idler gear tooth to determine gear lash.
Apply pressure on screwdriver to hold adjustable idler gear in counterclockwise direction and attempt to move camshaft
drive gear (10) by hand. Watch dial indicator pointer. If thereis zero lash, pointer will not move.
NOTE
Gear lash reading obtained on cam/idler lash pedestal is one-half actual gear lash. Reading on dial indicator
must be doubled to determineif specification is met.
10. When zero lash is obtained, turn adjusting screw (16) approximately 1-1/2 turns counterclockwise or until correct gear

lash is obtained.

0038 00-4
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ADJUSTABLE IDLER GEAR REPLACEMENT - CONTINUED 0038 00

ADJUSTMENT - CONTINUED

11. Bar engineto check adjustableidler gear lash on camshaft drive gear (10) at 3, 6, 9, and 12 o’ clock positions.

12.  When gear lash is 0.002-0.009 in (0.051-0.229 mm) for new parts and a maximum of 0.012 in (0.305 mm) for used parts
at al four positions, tighten two top nuts (1) to 42-49 |b-ft (57-67 Nm).

13. Remove cam/idler lash adjuster (12) and tighten lower nut to 42-49 Ib-ft (57-66 Nm).
14. Remove gear lash pedestal from camshaft drive gear (10).

342-1098

15. Install washer (15) and bolt (14). Tighten bolt to 75-86 Ib-ft (102-117 Nm).
16. Install rocker arm assemblief (WP002700).

END OF WORK PACKAGE
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TM 9-2320-302-34

ACCESSORY DRIVE REPAIR 0039 00

THIS WORK PACKAGE COVERS

Disassembly, Assembly

INITIAL SETUP
Maintenance L evel Materialg/Parts
General Support Bearing, ball (P/N BBA194940)
Tools and Special Equipment Bearing, needle (PN JH-2216)

Toal kit, general mechanic's (Item 132 WP 0126 G0}

Nut, lock (P/N 11509584
Checker, gear lash (Item 18[ WP 0126 00 ( )

Pliers, retaining ring (Item 88 WP 0126 00) Seal, oil (PN V484156V G)

Pliers, retaining ring (I1tem 89[WP 0126 00) Lubriplate (Item 23[WP 0125 00}

Press, arbor (Item 90{WP 0126 00) Oil, Iubricating (Item 25[ WP OTZ5.00]
Service kit, accessory drive (Item 111 WP 0126 00]

Vise, machinist’s (Item 136[ WP 0I2600) Equipment Condition

Wrench, torque, 50-250 |b-ft (Item 139[ WP 0126 00) Accessory drive removed[(WP 0021 00)

DISASSEMBLY

1 Install accessory drive assembly (1) and three fixture screws (2) on service kit holding fixture (3).

L 3421009
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TM 9-2320-302-34

ACCESSORY DRIVE REPAIR - CONTINUED 0039 00

DISASSEMBLY - CONTINUED

2. Place service kit holding fixture (3) in vise and remove accessory drive pulley lock nut (4). Discard lock nut.

3. Remove accessory drive pulley (5) by tapping with rubber hammer or fiber mallet. Remove service kit holding fixture
(3) from vise.

342-1100

4. Position accessory drive assembly (1) on press bed with service kit holding fixture (3) supported. Using arbor press,
apply pressure through holding fixture access hole (6) and press accessory drive assembly (1) out of accessory drive
gear (7). Remove three screws (2) and accessory drive gear.

NS e

2 6 2

342-1101
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TM 9-2320-302-34

ACCESSORY DRIVE REPAIR - CONTINUED 0039 00

DISASSEMBLY - CONTINUED

5. Remove snap ring (8) from accessory drive assembly (1).

(@M\ '
6. Turn accessory drive assembly (1) over and support on machined surface. Using press, apply pressure to pulley end of

accessory drive shaft and bearing assembly (9). Remove accessory drive shaft and bearing assembly from accessory
drive assembly.

342-1102

342-1103
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TM 9-2320-302-34

ACCESSORY DRIVE REPAIR - CONTINUED 0039 00

DISASSEMBLY - CONTINUED

NOTE

Word INSTALL and an arrow are etched on needle bearing remover/installer to aid in installation. Place
needle bearing identification numbers up against needle bearing remover/installer.

7. Turn accessory drive assembly (1) over and support on attaching bolt bosses. Place long end of service kit needle bear-
ing remover/installer (10) in accessory drive assembly against needle bearing (11). Apply pressure to needle bearing
remover/installer and remove and discard needle bearing and oil seal (12).

342-1104

8. Remove snap ring (13) from accessory drive shaft and bearing assembly (9).

342-1105

9. Place two steel press plates (14) under ball bearing assembly (15) outer race. Apply pressure to top of accessory drive
shaft and bearing assembly (9) and remove and discard ball bearing assembly.

0039 00-4



TM 9-2320-302-34

ACCESSORY DRIVE REPAIR - CONTINUED 0039 00

DISASSEMBLY - CONTINUED

342-1106

ASSEMBLY

1 Place new ball bearing assembly (15) on accessory drive shaft (9). Place small opening of service kit bearing installer
(16) over ball bearing assembly inner race. Press until ball bearing assembly bottoms against shoulder of accessory drive
shaft.

16

o

(.

9

/

15

—

342-1107
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TM 9-2320-302-34

ACCESSORY DRIVE REPAIR - CONTINUED 0039 00

ASSEMBLY - CONTINUED

NOTE
»  Ensure tapered side of snap ring isinstalled away from bearing.
» Ensuresnap ring is fully seated in groove of accessory drive shaft.
2. Install snap ring (13) in groove of accessory drive shaft (9).

342-1105

NOTE

Word INSTALL and an arrow are etched on needle bearing installer/remover to aid in installation. Place
needle bearing installation numbers up against needle bearing installer/remover.

3. Install new needle bearing (11) in accessory drive housing (1). Using long end of service kit needle bearing installer/
remover (10), press needle bearing into accessory drive housing flush to 0.02 in (0.5 mm) below bottom of oil seal coun-
terbore.

0039 00-6



TM 9-2320-302-34

ACCESSORY DRIVE REPAIR - CONTINUED 0039 00

ASSEMBLY - CONTINUED

4, Install new oil seal (12) in accessory drive assembly housing (1). Using service kit seal installer (17) and plastic hammer
or fiber mallet, install oil seal flush to 0.01 in (0.25 mm) below face of accessory drive assembly housing.

342-1109

5. Support service kit holding fixture (3) on two steel plates (14) and place accessory drive assembly housing (1) in service
kit holding fixture hole. Lubricate ball bearing assembly (15) with clean engine lubricating oil and install accessory
drive shaft and bearing assembly (9) in accessory drive assembly housing.

342-1110
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TM 9-2320-302-34

ACCESSORY DRIVE REPAIR - CONTINUED 0039 00

ASSEMBLY - CONTINUED

6. Using wide end of service kit bearing installer (16), press on ball bearing assembly (15) outer race until ball bearing
assembly is seated against shoulder of accessory drive assembly housing (1).

3421111

NOTE
»  Ensure tapered side of snap ring isinstalled away from bearing.
» Ensure snapring isfully seated in groove of accessory drive assembly.
7. Install snap ring (8) in groove of accessory drive assembly (1).

8. Apply thin film of lubriplate to drive gear end of accessory drive shaft (9).

342-1102

0039 00-8



TM 9-2320-302-34

ACCESSORY DRIVE REPAIR - CONTINUED 0039 00

ASSEMBLY - CONTINUED

NOTE
Support opposite end of accessory drive shaft on press bed when pressing gear on shaft.

9. Place accessory drive gear (7) on accessory drive shaft (9) with chamfered end of bore toward accessory drive shaft.
Using press, install accessory drive gear until accessory drive gear is flush with end of accessory drive shaft. Obtain
minimum press load of 4000 Ib (17.8 kN).

342-1112

10. Install servicekit holding fixture (3) and three fixture screws (2) on accessory drive gear (7).

11. Install service kit holding fixture (3) in vise.

L 3421009
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ACCESSORY DRIVE REPAIR - CONTINUED 0039 00

ASSEMBLY - CONTINUED

NOTE

If necessary, use narrow opening end of service kit bearing installer to seat accessory drive pulley. If press-
ing is necessary, support opposite gear end of accessory drive shaft.

12. Install accessory drive pulley (5) on accessory drive shaft (9).
13. Install new accessory drive pulley lock nut (4) and tighten to 162-184 |b-ft (220-250 Nm).

342-1100

14. Remove service kit holding fixture (3) from vise and remove three fixture screws (2) from accessory drive gear (7).

L/m4 099

0039 00-10



TM 9-2320-302-34

ACCESSORY DRIVE REPAIR - CONTINUED 0039 00

ASSEMBLY - CONTINUED
15. Support accessory drive assembly (1) as shown. Position dial indicator (18) so indicator stem (19) rests on face of acces-
sory drive gear (7) just inboard of accessory drive gear teeth.
NOTE

As accessory drive gear is rotated, dial indicator needle may register to left and right of zero. Total amount
of dial indicator needle movement gives total indicated runout (TIR).

16. Zerodial indicator (18). Rotate accessory drive gear (7) two full rotation. Allowable TIR is 0.0015 in (0.04 mm).

18
N
'\\\ b 0 |
1 19
\ i
/0 = L/

342-1113

END OF WORK PACKAGE
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CYLINDER BLOCK PRESSURE TESTING 0040 00

THIS WORK PACKAGE COVERS

Testing
INITIAL SETUP
Maintenance L evel Materials/Parts
Genera Support Plug, pipe (P/N 8923916)

Tools and Special Tools Detergent (1tem 19[WP 0125 00)

Tool kit, general mechanic’s (Item 132[\WWP 0126 00} Equipment Condition
Adapter, cylinder (Item 1[WWP 0126 00} All components removed from cylinder block except
Tester, cylinder (Item 123[ WP OI26.00) necessary cup plugs, pipe plugs, and cylinder liners

used for pressure testing [VWWP 0036 00).
Tester, cylinder (Item 124[WP0126.00) P 9(WE0035 0]

Wrench, torque, 0-300 Ib-in (Item 137 WP 0126 00)
Wrench, torque, 50-250 |b-ft (Item 139[\WWP 0126 00)
Screw (P/N 8929129)

TESTING

1 If present, remove six weep hole plugs (1).

342-903
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TM 9-2320-302-34

CYLINDER BLOCK PRESSURE TESTING - CONTINUED 0040 00

TESTING - CONTINUED

5.
6.

NOTE

»  Ensure al hose connectors and elbows are removed from block and holes are properly plugged.
»  Ensureal cup plugs and pipe plugs are in place.
» Ensureall cylinder liners, cylinder liner seal rings, and crevice seals are in place.

From cylinder block pressure test kit, position six test rings (2) on top of cylinder liner flanges. Install two test ring
retaining strips (3).
Install 14 bolts (4) and tighten to 170-175 Ib-ft (231-237 Nm).

Position two outside sealing strips (5) on cylinder block (6) with rubber surface against cylinder block. Install 20 bolts
(7) and tighten to 120 Ib-in (14 Nm).

342-904

Install water manifold cover (8) in oil cooler neck opening (9). Use bolt (10) supplied to secure water manifold cover.
Attach air line to fitting (11) on upper manifold cover.

0040 00-2
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CYLINDER BLOCK PRESSURE TESTING - CONTINUED 0040 00

TESTING - CONTINUED

342-905

Z

WARNING

Compressed air used for cleaning or drying purposes, or for clearing restrictions, should never exceed 30 psi

(207 kPa). Wear protective clothing (goggles/shield, gloves, etc.) and use caution to avoid injury to person-
nel.

7. Apply 20 psi (138 kPa) air pressure to cylinder block using attached air line.

Spray cylinder block with detergent and water solution and observe solution for bubbles, indicating cracks or leaks. If
cracks are detected, replace cylinder block.

9. Removeair supply line.

10. Remove 20 bolts (7) and two outside sealing strips (5).

11. Remove 14 bolts (4), two test ring retaining strips (3), and six test rings (2).
12. Remove bolt (10) and water manifold cover (8).

13. Clear out all passages and bolt holes with compressed air.

END OF WORK PACKAGE
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PISTON AND CYLINDER ASSEMBLY MAINTENANCE

0041 00

THIS WORK PACKAGE COVERS

Removal, Inspection, Installation

INITIAL SETUP

Maintenance L evel Materialg/Parts

Genera Support

Tools and Special Tools
Tool kit, general mechanic’s (Item 132 WP 0126 00}
Compressor, piston ring (Item 22[ WP 0126 00)
Gage, profile (Item 36]WP 0126 00}
Gage, profile (Item 38[WP 0126 00}
Guides, connecting rod (Item 44 WP 0126 00)

Cylinder liner set (P/N 23523948)
Piston ring kit (P/N 23525553)
Cloth, abrasive (Item 9[WP 0125 00)
Compound, international, no. 2 (Item 13[\WP 0125 00)
Gage, bearing clearance (Item 20f WP 0125 00)
Oil, lubricating (Item 25[WP 0125 00}

Rags, wiping (Item 31[\WWP 0125 00)

References
Pliers, piston ring (Item 85,[WP 0126 00) [WP 0040 00

Press, cylinder liner (Item 91 WP 0126 00)
Protector, piston (Item 93[\WP 0126 Q0)

Puller, mechanical (Item 94[\WP 0126 00)
Wrench, torque, 50-250 Ib-ft (Item 139 WP 0126 00,

Equipment Condition

Engineingtalled on repair stand
Cylinder head removed[[WP 0018 00)
Qil pump removed|[(WP 0029 00)

REMOVAL

1 Rotate engine on stand so engine gear caseis up.
2. Bar engine over until connecting rod (1) of cylinder being serviced

is at bottom of travel.

3421

0041 00-1
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TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

REMOVAL - CONTINUED

3. With ridge reamer, remove carbon ridge (2) at top of cylinder liner (3) above upper travel limit of top piston ring.

342-1042

NOTE

Ensure connecting rods and caps are stamped with correct location number. If not stamped, stamp correct
location (1 through 6) on tang side (cooler side) of rod cap and rod.

4, Remove two connecting rod cap nuts (4), connecting rod cap (5), and lower connecting rod bearing shell (6).

342-1043

0041 00-2
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PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

REMOVAL - CONTINUED
CAUTION

When removing piston from engine, use care and avoid damaging piston cooling nozzle installed in base of
cylinder bore.

5. Install two connecting rod guides (7) on two connecting rod bolts (8) to protect crankshaft journal. Push connecting rod
and piston assembly (9) through top of cylinder block.

342-1044

NOTE

Connecting rod caps are numbered according to cylinder position with matching numbers stamped on tang
side of connecting rod. Always assemble rods and caps in original positions as marked.

6. Assemble connecting rod and piston assembly (9), connecting rod cap (5), and lower connecting rod bearing shell (6).
7. Install two connecting rod cap nuts (4) hand tight.

342-1046
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PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

REMOVAL - CONTINUED

8.

10.
11.
12.

13.

Repeat proceduresin step 2 through 7 for each piston and cylinder being serviced.

NOTE

Piston assembly components should be segregated by cylinder and matchmarked during disassembly to
ensure installation in same position.

Place connecting rod and piston assembly (9) dome side down on workbench.
Remove two piston retaining rings (10) and piston pin (11).

Remove connecting rod (12).

Remove piston skirt (13) from dome (14).

10

342-1045

Using piston ring pliers, remove and discard fire (top) and middle compression rings (15), lower oil control ring (16),
and oil control ring expander (17) from piston dome (14).

0041 00-4



TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

REMOVAL - CONTINUED

342-1047

14. Repeat proceduresin step 9 through 13 for each piston assembly being serviced.
15. Rotate engine stand so that engine is horizontal and cylinder liners (3) are up.

16. Center cylinder liner puller (18) over cylinder liner (3). Position cylinder liner puller shoe (19) at bottom of cylinder
liner with lip on each side engaging bottom edge of liner.

19

342-1048
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PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED

0041 00

REMOVAL - CONTINUED

17.

18.
19.
20.
21

22,

Keep cylinder liner puller shoe (19) in position on cylinder liner bottom and turn cylinder liner puller nut (20) until it

contacts cylinder liner puller thrust bearing (21).

v
P 21
E|

I

J

-

19

S

342-1049

Continue tightening until cylinder liner (3) isfreein cylinder block bore.

Remove cylinder liner (3) and cylinder liner puller (18) from block.

Remove cylinder liner (3) from cylinder liner puller (18).

Remove and discard two seal rings (22) and crevice seal (23) from cylinder liner (3).

3452-1050

Repeat procedures in step 16 through 21 for each cylinder liner (3) being serviced.
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PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00
INSPECTION
1 Examine piston skirt and dome for score marks, cracks, damaged ring groove lands or indications of overheating.

5.

Replace any piston if any of these conditions are present.

Using piston top ring groove gage (24), check tapered fire (top) compression ring groove (25) in piston dome. If shoul-
der A or B of gage contacts piston dome, discard dome.

Insert center tang of piston top ring groove gage (24) into fire compression ring groove (25). Hold gage at 90-degree
angle to fire compression ring groove (25) with center tang of gage in ring groove as far as it will go to prevent false
readings. There should be no contact of piston by shoulders of gage. If gage makes contact at point A or B, fire compres-
sion ring groove isworn beyond usable limits and piston dome must be discarded.

Check fire compression ring groove (25) clearance at four locations at 90 degree intervals. Measure ring land parallel to,
and at 90-degrees to, wrist pin.

25

\

= °
\B

342-1051

Using piston second ring groove gage (26), check second (middle) compression ring groove in same way. If shoulder A
or B of gage contacts piston dome, discard dome.

z_ é_; - 26
C
\\B

342-1052
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PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSPECTION - CONTINUED

6. Hold new oil control ring (16) in oil control ring groove so that oil control ring face is flush with edge of piston dome.
Do not push ring to bottom of oil control ring groove. Insert feeler gage (27) between top of oil control ring and ring
land of ail control ring groove in piston dome. If clearance is greater than 0.004 in (0.11 mm), discard dome.

342-1053

CAUTION

In order to prevent possible damage to equipment, DO NOT use crocus cloth to polish or refinish piston pin.
Piston pins cannot be polished or refinished.

7. If piston pin (11) shows signs of fretting, overheating or is worn to diameter of 1.77 in (44.96 mm), replace piston pin.

11

1.77in (44.96 mm) /
O

N

342-1054

8. Replace connecting rod (12) if subjected to any of the following:
a. Visual damage (bent)

c

Previous bearing or related failure
Connecting rod bluing at top or bottom end
Fretting at split line between connecting rod and connecting rod cap

Excessive pound-in of rod bolt heads, nuts, and of piston pin bolt and spacer

- o a o

Unusual cylinder wear patterns

Gouges, nicks or burrs on machined surface of connecting rods at piston pin end

«
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PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSPECTION - CONTINUED
9. Check connecting rod bolts and connecting rod cap nuts for thread damage or fretting on underside of heads. Replace
rod bolts and connecting rod cap nuts if either condition is present.

10. Measure connecting rod bore at points A, B, and C. Average of bore readings must be within 3.594-3.595 in (91.288-
91.313m).

342-1055

NOTE
* Replace rod and main bearings whenever crankshaft is replaced or engineis rebuilt.

*  Overlay plated bearings may develop very small cracks or small isolated cavities (checking) on bearing
surface during engine operation. These are characteristics of, and are not detrimental to, this type of
bearing. Bearing should not be replaced for these minor surface imperfections.

11. Inspect bearings for scoring, pitting, flaking, chipping, cracking, loss of overlay or signs of overheating. If any of these
conditions are present, discard bearings.

NOTE

Upper connecting rod bearing shells will normally show signs of distress before lower connecting rod bear-
ing shells. If overlay isworn to copper across connecting rod bearing shell, replace all connecting rod bear-
ing shells.

0041 00-9
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PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSPECTION - CONTINUED

12. Inspect backs of bearing shells for bright spots. If such spots are present, replace bearing shells. Inspect connecting rod
bearing bores for burrs or foreign particles.
NOTE
Install new upper and lower connecting rod bearing shellsif new crankshaft is used.

13. Using micrometer and ball attachment, measure thickness of connecting rod bearing shell (6). Minimum thickness of
worn standard connecting rod bearing shell should not be less than 0.1215 in (3.086 mm). If either upper or lower con-
necting rod bearing shell of connecting rod set is less than minimum thickness, replace both bearing shells.

342-1056

14. Examine cylinder liner for cracks, scoring, glazing, ring ridge formation, and cavitation erosion. If any of these condi-
tions are present, liner must be discarded.

15. Examine outside diameter of liner for fretting at flange and cylinder block bore area. If light fretting is present, surface
can be restored with abrasive cloth or flat stone.

16. Measure cylinder as follows:

B
% 0.984in (25 mm) —, .6.30in (160 mm)
C 1 0.394 in (10 mm) 1 -9.25in (235 mm)
5 ]
A— -

Ll

342-1057

342-1058
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PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED

0041 00

INSPECTION - CONTINUED

Table 1. Cylinder Liner Dimensions.

MINIMUM MAXIMUM LIMITS
CYLINDER LINER IN (MM) IN (MM) IN (MM)
Outside diameter (below flange) (A) 5.864 5.866
(148.95) (149.00)
Flange thickness (B) 0.3527 0.3543
(8.960) (9.000)
Inside diameter (new) (C) 5.118 5.120
(130.00) (130.05)
Inside diameter (used) (C) 5.122
(130.100)
Out-of-round (inside diameter) 0.001
(0.025)
Taper (inside diameter) 0.001
(0.025)
CAUTION

If liners are not to be installed at this time, oil them lightly with clean engine lubricating oil and store them
upright in a clean, dry area. To prevent damage, do not allow liners to rest on sides or store anything on top
of liners.

NOTE

* Do not hone used liners. Series 60 cylinder liners are honed at the factory with a process that cannot be
duplicated in the field.

Wheninstaling used liners in proper bores of cylinder block, measure inside diameter at points shown
in liner diagram. Maximum diameter of used liner is5.122 in (130.100 mm) at any measurement loca-
tion. Check liner taper and out-of-round. Inside diameter of new service liner is5.118-5.120 in (130.00-
130.05 mm).

17. Coat bore of liner with clean engine lubricating oil and allow liner to sit for 10 minutesto allow oil to work into surface
finish. Wipe inside of liner with clean, white paper towels. If dark residue appears on towels, repeat oiling and wiping
until residue no longer appears.

INSTALLATION

CAUTION

Ensure cylinder block is rotated so that cylinder block deck is up and level. Failure to do so could result in
damage to seal rings and crevice seal.

NOTE

Ensure block counter bores and cylinder liner flange are free of foreign material or damage

0041 00-11



TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED

1

g »~ WD

Clean inside and outside of new cylinder liner (3) and cylinder block bore.

Install new crevice seal (23) and two new seal rings (22) on cylinder liner (3).

Coat two seal rings (22) and crevice seal (23) with athin film of lubricating oil.

Coat cylinder block liner bore with lubricating oil where seal rings (22) and crevice seal (23) seat.
Install cylinder liner (3) in cylinder block bore by hand until lower seal meets upper crevice seal bore.

342-1059

NOTE

When correctly positioned, side of cylinder liner installer stamped COOLER ison oil cooler side of cylinder
block and cylinder liner installer holding bolts will align with cylinder head bolt holes.

Center and install cylinder liner press (28) over cylinder liner (3) and tighten three bolts (29).

Turn center bolt (30) of cylinder liner press (28) until cylinder liner (3) bottoms in counterbore. Apply a tightening
torque of 44 Ib-ft (60 Nm) to center bolt.

Using dial indicator, measure cylinder liner (3) protrusion in three equal positions. Measure distance from top of cylin-
der liner flange to tip of cylinder block (31). Allowable cylinder liner protrusion is 0.000-0.003 in (0.000-0.076 mm)
with no more than 0.002 in (0.05 mm) variation between any two adjacent cylinders.

0.000 - 0.003 in
(0.000 - 0.076 mm)

T

p 7 A:“:I’ .
\ h 342-1060
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TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED

9. Perform procedures in step 1 through 8 for remaining cylinder liners (3) being installed.
10.  Perform cylinder block pressure testing (WP 0040 00).

NOTE
»  Fire (top) compression ring has plasma (dull finish) face. Top of fire compression ring is identified by
vendor’s mark: dimple or color dot located 30 degrees from ring gap.

*  Middle compression ring has chrome (shiny) face. Top of middle compression ring is identified by dim-
ple or color dot located 30 degrees from ring gap. Inner ring edge has groove.

*  Qil control ring has chrome flashed face and can be installed with either side up.

11. Insert three piston rings (15 and 16) inside cylinder liner, one at a time, using piston dome (14) (inserted upside down
into liner) to push ring down. Insert piston dome into liner to same depth as ring being positioned. Thiswill ensure rings
are parallel with top of liner and positioned in liner within normal areas of ring travel.

342-1061
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TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED

NOTE

* Increase insufficient compression ring gap by filing or stoning ends of piston ring. File or stone both
ends of piston ring with cutting action from outer surface to inner surface to prevent chipping or peeling
of plasmaor chrome plate.

»  Piston ring ends must remain square and outer edge chamfer must be approximately 0.015 in (0.381
mm).
12.  Measure compression ring gap of top ring as shown. Remove ring (16) from cylinder liner after measurement is com-
pleted. Repeat this procedure for each ring and record measurement. Allowable ring end gap is as follows:

a.  Firering 0.016-0.024 in (0.40-0.87 mm)
b. Compression ring 0.32-0.051 in (0.81-1.30 mm)
c.  Oil control ring 0.016-0.032 in (0.40- 0.81 mm)

16 342-1062
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TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED

CAUTION
Do not spread rings more than necessary to slip them over piston dome. This will prevent damage to equip-
ment.
NOTE

» Do not overlap ail control ring expander ends.
»  Ensure ail control ring expander is fully seated inside oil control ring groove.
13. Install new oil control ring expander (17) in oil control ring groove of piston dome (14).
14. Install new oil control ring (16) by hand. Oil control ring gap must be positioned 180 degrees from oil control ring
expander (17) spring gap.

15.  With piston ring pliers, install new second (middle) compression ring (15) with vendor’s mark, dimple or color dot,
located 30 degrees from ring gap toward piston dome (14) top.

16. With piston ring pliers, install new fire (top) compression ring (15) with vendor’s mark, dimple or color dot, located 30
degrees from ring gap toward piston dome (14) top.

342-1047
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TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED

17. Position fire (top) and middle compression ring gaps 180 degrees from each other and 90 degrees from oil control ring
and oil expander ring gaps.
¥ OIL CONTROL RING GAP

MIDDLE FIRE

COMPRESSION ‘ COMPRESSION

RING GAP—_ 4— RING GAP (TOP)

f A
OIL EXPANDER RING GAP
342-1063

18.

Apply alight coat of clean engine lubricating oil to connecting rod (12) pin bushing, piston pin bushing ends, and piston
pin (11). Place piston skirt (13) over piston dome (14) and align piston pin boresin dome and skirt.

19. Install connecting rod (12) inside dome (14) and slide piston pin (11) through piston skirt (13) bore and crown. Using
retaining ring pliers, secure piston pin in piston with two retaining rings (10).

20. Place piston assembly (9), dome down, in clean pan. Coat piston assembly liberally with clean engine lubricating oil.

10

342-1045
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TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED

21. Perform proceduresin step 11 through 20 for remaining connecting rod and piston assemblies.
22. Remove two connecting rod cap nuts and connecting rod cap, temporarily installed during Removal, step 7.

CAUTION

Nicks or burrs on no-tapered inside diameter end of piston ring compressor may result in damage to piston
rings. Inspect piston ring compressor for nicks or burrs.

NOTE
Ensure piston ring gaps are staggered.

23. Coat inside of piston ring compressor (32) with clean engine lubricating oil.

24. Install tapered end of piston ring compressor (32) over end of connecting rod (12) and down on piston. Slide piston ring
compressor down until it contacts bottom of pan.

342-1065

25. Position crankshaft connecting rod journal of cylinder being serviced at bottom-dead-center.

0041 00-17



TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED

26. Install upper connecting rod bearing shell (6) in connecting rod (12). Index tang on bearing shell with notch in connect-
ing rod bearing saddle.

342-1066

NOTE
Perform next step only if not performing plastigauge check
27. Lubricate upper connecting rod bearing shell (6) and crankshaft connecting rod journal with clean engine lubricating oil.
28. Install two connecting rod guides (7) on two connecting rod bolts (8).

29. Lift connecting rod assembly (9) and piston ring compressor (32) out of pan.

342-1067
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TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED

CAUTION

Number stamped on connecting rod indicates cylinder it should be installed in. Number must be on oil
cooler side of cylinder block when installing connecting rod to prevent damage to equipment.

NOTE
Do not allow piston to slide out of bottom of piston ring compressor

30. Place piston ring compressor (32) and connecting rod and piston assembly (9) over cylinder to be serviced. Position pis-
ton ring compressor squarely on cylinder liner (3) flange.

342-1068

CAUTION

Do not force connecting rod and piston assembly into cylinder liner as oil control ring expander applies con-
siderable force on oil control ring. Use care to prevent ring breakage.

31. Push connecting rod and piston assembly (9) into cylinder liner by hand until piston is free of piston ring compressor
(32).

32. Remove piston ring compressor (32).

0041 00-19



TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED

CAUTION

» Failureto orient piston connecting rod properly during installation may result in connecting rod striking
and damaging nozzle. A damaged or loosed nozzle can cause aloss of main gallery pressure or lack of
cooling to piston. Severe engine damage would result.

e Usecarewhen loading piston into cylinder liner not to damage piston cooling nozzle installed at base of
cylinder bore. Before loading piston into liner, turn connecting rod so that bearing end is offset approxi-
mately 10-15 degrees and is not perpendicular to crankshaft. Once rod end is past nozzle, turn rod so it
is perpendicular with crankshaft.

NOTE

Ensure two connecting rod bolts have not been unseated or turned.

33.  Push or tap connecting rod and piston assembly (9) until upper connecting rod bearing shell is firmly seated on crank-
shaft journal. Remove two connecting rod guides (7).

342-1044

NOTE

Perform step 34 only if performing plastigauge check. If not performing plastigauge check, go to step 35.

34. Check clearance between connecting rod bearing shells and crankshaft journal at time of connecting rod and piston
assembly installation as follows:

a. With upper and lower bearing shells (6) installed in connecting rod and connecting rod cap, wipe any oil from
bearing shells and connecting rod journal.

b. Place piece of plastigauge (33) aong full width of lower connecting rod bearing shell (6) about ¥2in (6.35 mm) off
center.

c. Install connecting rod and rod bolts on crankshaft bearing journal in its corresponding cylinder.

0041 00-20



TM 9-2320-302-34

PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED

d. Install connecting rod cap and cap nuts on connecting rod and tighten connecting rod cap nuts to 118-137 |b-ft
(160-185 Nm).

e.  Remove connecting rod cap (5) and bearing shell (6).

f.  Flattened plastiguage (33) will adhere to either bearing shell or connecting rod journal. Compare width of plasti-
gauge at widest point with graduations scale (34) on plastigauge envelope to determine connecting rod bearing
clearance. Maximum connecting rod bearing to connecting rod journal clearance with used partsis 0.006 in (0.152
mm).

g. Inspect crankshaft journals before installing bearings.
h.  Coat connecting rod bearing shells and journal with clean engine lubricating oil before assembly.

342-1069

34

35. Placelower connecting rod bearing shell (6) in connecting rod cap (5). Index bearing tang with notch in connecting rod
cap. Lubricate bearing shell with clean engine lubricating oil.

CAUTION

Number stamped on connecting rod cap indicates cylinder it should be installed in. Number must be on oil
cooler side of cylinder block when installing connecting rod cap to prevent damage to equipment.

0041 00-21
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PISTON AND CYLINDER ASSEMBLY MAINTENANCE - CONTINUED 0041 00

INSTALLATION - CONTINUED
36. Install connecting rod cap (5) and lower connecting rod bearing shell (6) on connecting rod (12).

CAUTION

Ensure connecting rod bolt has not turned in connecting rod before connecting rod cap nut is tightened to
prevent damage to equipment.

37. Install two connecting rod cap nuts (4). Tighten cap nuts alternately to 118-137 Ib-ft (160-185 Nm). Check connecting
rod side clearance by moving connecting rod from crank neck. If there is no clearance, check bearing installation.

342-1070

38. Install remaining piston and rod assemblies in same manner.
39. Install oil pump{WP0029 00).
40. Install cylinder head (WP 0018 00).

END OF WORK PACKAGE

0041 00-22



T™M 9-2320-302-34

TURBOCHARGER REPLACEMENT

0042 00

THIS WORK PACKAGE COVERS

Removal, Inspection, Installation

INITIAL SETUP

Maintenance L evel
Direct Support

Tools and Special Tools

Tooal kit, general mechanic's (Item 132[WP 0126 00}
Adapter, torque wrench (Item 3/ WP 0126 00

Shield, turbo protect (Item 113[WP 0126 00)

Wrench, torque, 15-75 Ib-ft (Item 139[WP 0126 00}

Materials/Parts
Gasket, drain tube (P/N 8929285)

Gasket, exhaust inlet (P/N 8929529)

Materials/Parts - Continued
Qil, lubricating (Item 25[WP 0125 00}
Tape, masking (Item 37[WPOI2500)

Personnel Required

Two

Equipment Condition

Exhaust pipes removed from turbocharger (TM 9-

2320-302-20)

Air intake tubes and hoses removed from turbocharger

(TM 9-2320-302-20)

REMOVAL

2

WARNING

Hot turbocharger and exhaust pipe can cause serious burns. Do not work on exhaust system until it is cool.
To do so could result in serious injury to personnel.

NOTE

If removal of wastegate actuator is required, refer td WP 0044 00| for 3K turbochargers. Refer td WP 0045 00
for Garrett turbochargers. Wastegate removal is not required to remove turbocharger.

0042 00-1



TM 9-2320-302-34

TURBOCHARGER REPLACEMENT 0042 00

REMOVAL - CONTINUED

1
2.

5.

6.

Disconnect ail supply line (1) from ail inlet port fitting (2) on top of turbocharger (3)

Remove top mounting bolt (4) and washer (5) from oil supply line clip (6) on ail filter adapter upper mounting leg and
move away from turbocharger (3).

Remove two bolts (7) securing oil drain line (8) to bottom of turbocharger (3).
Remove oil drain line (8) and gasket (9). Discard gasket.

Remove four nuts (10) and washers (11) securing turbocharger (3) to exhaust manifold (12).

%
Be

WARNING

Turbocharger weighs 50 |b (23 kg). Use two persons or suitable lifting device during removal to prevent per-
sonal injury or damage to equipment.

Remove turbocharger (3) and gasket (13) from mounting studs (14). Discard gasket.

0042 00-2



TM 9-2320-302-34

TURBOCHARGER REPLACEMENT 0042 00

REMOVAL - CONTINUED
7. Tape all openings of turbocharger (3).

14

342-629

INSPECTION
1 Inspect turbocharger mounting studs on exhaust manifold for damage or looseness. Tighten stud(s), if loose.
2. Remove and replace damaged stud as follows:

a.  Remove threaded turbocharger stud by unscrewing, using two nuts, one as a jamnut.

b. Thread new stud into exhaust manifold until unthreaded portion of stud is bottomed against mounting flange.
Tighten stud(s) to 18-24 |b-ft (24-33 Nm).

3. Inspect mounting flange of exhaust manifold to ensure all gasket material is removed.
INSTALLATION

1 Remove tape from all openings of turbocharger (3).
2 Position new gasket (13) on mounting studs (14).

%
Be

WARNING

Turbocharger weighs 50 |b (23 kg.). Use two persons or suitable lifting device during installation to prevent
personal injury or damage to turbocharger.

NOTE

Ensure turbocharger mounting flange is free of all gasket material.

Place turbocharger (3) on mounting studs (14) with exhaust outlet side facing toward rear.
4, Install four washers (11) and nuts (10) on mounting studs (14). Tighten nuts to 43-54 |b-ft. (58-73 Nm).

0042 00-3



TM 9-2320-302-34

TURBOCHARGER REPLACEMENT 0042 00

INSTALLATION - CONTINUED

5. Install new gasket (9) and connect oil drain line (8) to bottom of turbocharger (3) with two bolts (7). Tighten bolts to 22-
28 Ib-ft (30-38 Nm).

CAUTION

Do not use lubricant on inside of air inlet hose or hose contact surfaces of turbocharger compressor housing,
intercooler, intercooler ducting or intake manifold. Use of lubricant can cause hose to blow off turbocharger.
Failure to lubricate turbocharger will result in premature failure.

6. Pour approximately half-pint of engine lubricating oil into turbocharger (3) through ail inlet port fitting (2) at top of tur-
bocharger (3), while manually rotating compressor wheel.

Connect oil supply line (1) to oil inlet port fitting (2). Wipe spilled oil from turbocharger (3) and exhaust manifold.

8. Install oil supply line clip (6) on oil filter adapter and secure with top mounting bolt (4) and washer (5). Tighten bolt to
43-54 |b-ft (58-73 Nm).

9. Install air intake tubes and hoses|(TM 9-2320-302-20).
10. Install exhaust pipes(TM 9-2320-302-20).

END OF WORK PACKAGE

0042 00-4



TM 9-2320-302-34

TURBOCHARGER REPAIR 0043 00

THIS WORK PACKAGE COVERS

Disassembly, Assembly

INITIAL SETUP

Maintenance L evel Materialg/Parts

Compound, antiseize (Item 10, WP 0125 00)
Compound, pipe, sealing (Item 18[ WP 0125 00)
Tools and Special Tools QOil, lubricating (Item 25[WP 0125 00)

Tool kit, general mechanic's (Item 132 WP 0126 00) Equipment Condition
Turbocharger removed[(WP 0042 00)

Wastegate removed from turbocharger [(WP_0044 00
Wrench, torque, 0-300 Ib-in (Item 137 WP 0126 00) o WP 0045 00)

General Support

Did indicator set (Item 29[ WP 0126 00)

DISASSEMBLY

1 Scribe match marks on compressor housing (1), center housing (2), and turbine housing (3) to aid in assembly.

342-983
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TM 9-2320-302-34

TURBOCHARGER REPAIR - CONTINUED 0043 00

DISASSEMBLY - CONTINUED

CAUTION
Tilting or cocking turbine housing during disassembly could damage turbine wheel blades.
2. Loosen coupling nut (4) and remove clamp (5) and turbine housing (3) from center housing (2).
3 Loosen coupling nut (6).

4, Remove compressor housing (1) and clamp (7) from center housing (2). If necessary, loosen compressor housing by tap-
ping with soft mallet.

©

({

|
e
&

342-983

ASSEMBLY

1 Slide clamp (7) over backplate (8).

2, Position compressor housing (1), as marked in disassembly, against backplate (8). Secure with clamp (7). Lubricate
threads of clamp lightly with engine lubricating oil and tighten coupling nut (6) to 110-130 Ib-in (12-15 Nm).

CAUTION
Ensure coupling nuts are tightened enough to prevent turbine housing from contacting turbine wheel.

3. Position turbine housing (3), as marked in disassembly, against center housing (2). Coat threads of clamp (5) with anti-
seize compound. Install clamp and tighten coupling nut (4) to 110-130 Ib-in (12-15 Nm).

4, Attach dial indicator (9) to turbine housing (3) so that dial indicator plunger (10) rests on hub end of turbine wheel
assembly.

5. Set dia indicator (9) for reading of zero.

0043 00-2
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TURBOCHARGER REPAIR - CONTINUED 0043 00

ASSEMBLY - CONTINUED

342-984

10

NOTE

Bearing axial clearance must be 0.0020-0.0032 in (0.051-0.081 mm). If bearing axial clearance does not
meet specification, replace turbocharger center housing assembly.

6. Apply manual pressure to compressor wheel and turbine wheel assembly to move assembly as far as it will go away
from turbine end of turbocharger (toward dial indicator plunger (10)). Note maximum shaft movement shown on dial
indicator (9).

7.

Repeat steps 5 and 6 several times to ensure maximum bearing axial clearance, as indicated by maximum turbine wheel
assembly movement, has been measured.

END OF WORK PACKAGE
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TM 9-2320-302-34

3K TURBOCHARGER WASTEGATE ACTUATOR MAINTENANCE 0044 00

THIS WORK PACKAGE COVERS

Removal, Installation, Adjustment

INITIAL SETUP
Maintenance L evel Materialg/Parts
Direct Support Kit, wastegate actuator (P/N 23523811)
Tools and Special Tools Compound, antiseize (Item 10, WP 0125 00)

Tool kit, general mechanic’s (Item 132[ WP 0126 00
Dial indicator set (Item 29[ WP 0176 00)
Wrench, torque, 0-300 Ib-in (Item 137/ WP 0126 00

NOTE
Turbocharger wastegate actuators are NOT interchangeable.

REMOVAL
1 Remove hose clamp (1) and hose (2) from wastegate (3).

CAUTION

Never remove actuator rod end from stud on turbocharger lever without applying light pressure to wastegate
inlet port. Failure to follow this caution could result in damage to wastegate diaphragm.

2. Remove retaining ring (4) securing actuator rod (5) to stud (6) on turbocharger lever (7).
3. Remove three bolts (8) and wastegate (3) from turbocharger (9).

7 6 5 4 402018
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TM 9-2320-302-34

3K TURBOCHARGER WASTEGATE ACTUATOR MAINTENANCE - CONTINUED 0044 00

REMOVAL - CONTINUED

4, Remove bolt (10) and hose clip (11).
5. Remove bolt (12), two washers (13), and hose connector (14) from turbocharger (9).

6. Remove hose clip (15) and hose (16) from hose connector (14).

15
14

INSTALLATION

Install hose (16) and hose clip (15) to hose connector (14).
Install bolt (12), two washers (13), and hose connector (14) to turbocharger (9).
Secure hose (16) to turbocharger (9) with hose clip (11) and bolt (10).

1
2
3
4, Coat three bolts (8) with high temperature antiseize compound.
5 Position wastegate (3) on turbocharger (9) and hand tighten three bolts (8).
6. Secure hose (2) to wastegate (3) with hose clamp (1).

7 Loosen jamnut (17) on actuator rod (5).

8

While holding turbocharger lever (7) down (closed), turn end of actuator rod (5) until hole in rod aligns with stud (6) on
turbocharger lever.

9. Secure actuator rod (5) end to stud (6) on turbocharger lever (7) with retaining ring (4).
10. Turn actuator rod (5) end five revolutionsin direction of wastegate (3) and tighten jamnut (17).

11. Tighten three bolts (8) to 180 Ib-in (20 Nm).

0044 00-2
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3K TURBOCHARGER WASTEGATE ACTUATOR MAINTENANCE - CONTINUED 0044 00

INSTALLATION - CONTINUED

7 6 5 4 402018

ADJUSTMENT

1 Disconnect hose (2) from wastegate (3).

NOTE

Dial indicator must have a minimum of 0.100 in (2.5 mm) travel for measurement.

0044 00-3
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3K TURBOCHARGER WASTEGATE ACTUATOR MAINTENANCE - CONTINUED 0044 00

ADJUSTMENT - CONTINUED

2 Attach dial indicator (18) to wastegate actuator rod (5) to measure rod travel.

3. Connect air supply through regulator valve (19), shutoff valve (20), pressure gage (21), and vent valve (22) to wastegate
(3.
Adjust regulator valve (19) to provide 34 psi (234 kPa) of air pressure to wastegate (3).
Close air supply at shutoff valve (20) and observe reading on pressure gage (21).

NOTE

If pressure drops, check actuator hose and fitting connections for leaks. If none are found, replace wastegate
actuator.

6. Open vent valve (22) to relieve pressure and observe pressure gage (21) for zero indication. Adjust regulator valve (19)
to zero and close vent valve.

Adjust dial indicator (18) to contact actuator rod (5) end and adjust to a zero reading.

Open air supply at shutoff valve (20) and slowly adjust regulator valve (19) to 34 psi (234 kPa). Switch pressure on and
off with vent valve (22) to ensure dia indicator travel from 0.00 in to 0.070 in (1.79 mm) and that pressure reading is
consistent.

9. Actuator adjustment should be set for an indication of 0.070-0.075 in (1.79-1.91 mm) actuator rod travel at 34 psi (234
kPa) pressure setting.

342-754

NOTE

If travel iswithin limits, relieve and disconnect air pressure to wastegate actuator. If travel is not within lim-
its, proceed to next step to adjust actuator rod travel.

10. Loosen jamnut (17) on actuator rod (5).

11. Remove retaining ring (4) securing actuator rod (5) to wastegate lever (7).

0044 00-4
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3K TURBOCHARGER WASTEGATE ACTUATOR MAINTENANCE - CONTINUED 0044 00

ADJUSTMENT - CONTINUED

12. Remove actuator rod (5) from wastegate lever (7). Turn rod 1/2 turn [180 degrees = 0.020 in (0.5 mm)] clockwise to
increase, or counterclockwise to decrease setting.

13. Repeat steps 7 and 8 to check if adjustment of travel rod iswithin limits.
14. Install retaining ring (4) on wastegate lever (7) and tighten jamnut (17) on actuator rod (5).
15. Disconnect regulated air supply from actuator (3). Connect hose (2) to wastegate (3).

END OF WORK PACKAGE
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GARRETT TURBOCHARGER WASTEGATE ACTUATOR MAINTENANCE 0045 00

THIS WORK PACKAGE COVERS

Removal, Installation, Adjustment

INITIAL SETUP
Maintenance L evel Materialg/Parts
Direct Support Clip, retaining (P/N 400702-25)
Tools and Special Tools Compound, antiseize (Item 10, WP 0125 00)

Tool kit, general mechanic’s (Item 132 WP 0126 00)
Dial indicator set (Item 29[ WP 0126 0Q]
Wrench, torque, 0-300 Ib-in (Item 137/ WP 0126 00

NOTE
Turbocharger wastegate actuators are NOT interchangeable.
REMOVAL

1 Remove hose clip (1) and hose (2) from wastegate (3).
2 Remove bolt (4), hose clamp (5), and hose (2).

0045 00-1
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GARRETT TURBOCHARGER WASTEGATE ACTUATOR MAINTENANCE - CONTINUED 0045 00

REMOVAL - CONTINUED
3. Remove hose clip (6) and hose (2) from elbow (7).

4. Remove elbow (7).

CAUTION

Never remove actuator rod end from stud on turbocharger lever without applying light pressure to wastegate
inlet port. Failure to follow this caution could result in damage to wastegate diaphragm.

Remove retaining clip (8) securing actuator rod (9) to stud (10) on turbocharger lever (11). Discard retaining clip.
6. Remove three bolts (12) and wastegate (3) from turbocharger (13).

12
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GARRETT TURBOCHARGER WASTEGATE ACTUATOR MAINTENANCE - CONTINUED 0045 00

INSTALLATION

Coat three bolts (12) with high temperature antiseize compound.
Position wastegate (3) on turbocharger (13) and hand tighten three bolts (12).
Loosen jamnut (14) on actuator rod (9).

A w D

While holding turbocharger lever (11) down (closed), turn end of actuator rod (9) until hole in rod aligns with stud (10)
on turbocharger lever.

Secure actuator rod (9) end to stud (10) on turbocharger lever (11) with new retaining clip (8).
Turn actuator rod (9) end five revolutions in direction of wastegate (3) and tighten jamnut (14).
Tighten three bolts (12) to 180 |b-in (20 Nm).

Install elbow (7).

Install hose (2) and hose clip (6) to elbow (7).

10. Install hose (2) and hose clip (1) to wastegate (3).

11. Install hose (2), hose clamp (5), and bolt (4).

© o N o O
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TM 9-2320-302-34

GARRETT TURBOCHARGER WASTEGATE ACTUATOR MAINTENANCE - CONTINUED 0045 00

ADJUSTMENT

1 Disconnect hose (2) from wastegate (3).

NOTE
Dial indicator must have a minimum of 0.100 in (2.5 mm) travel for measurement.

2. Attach dial indicator (15) to wastegate actuator rod (9) to measure rod travel.

3. Connect air supply through regulator valve (16), shutoff valve (17), pressure gage (18), and vent valve (19) to wastegate
(3.
4. Adjust regulator valve (16) to provide 31 psi (214 kPa) of air pressure to actuator (3).

5. Close air supply shutoff valve (17) and observe reading on pressure gage (18).

NOTE

If pressure drops, check actuator hose and fitting connections for leaks. If none are found, replace wastegate
actuator.

6. Open vent valve (19) to relieve pressure and observe pressure gage (18) for zero indication. Adjust regulator valve (16)
to zero and close vent valve.

7. Adjust dial indicator (15) to contact actuator rod (9) end and adjust to a zero reading.

8. Open air supply shutoff valve (17) and slowly adjust regulator valve (16) to 31 psi (214 kPa). Switch pressure on and off
with vent valve (19) to ensure dial indicator travel from 0.00 in to 0.040 in (1.02 mm) and that pressure reading is con-
sistent.

9. Actuator adjustment should be set for an indication of 0.040 (1.02 mm) at 31 psi (214 kPa) pressure setting.

0045 00-4



TM 9-2320-302-34

GARRETT TURBOCHARGER WASTEGATE ACTUATOR MAINTENANCE - CONTINUED 0045 00

ADJUSTMENT - CONTINUED

10.
11.
12.

13.
14.
15.

NOTE

If travel iswithin limits, relieve and disconnect air pressure to wastegate actuator. If travel is not within lim-
its, proceed to next step to adjust actuator rod travel.

Loosen jamnut (14) on actuator rod (9).
Remove retaining clip (8) securing actuator rod (9) to wastegate lever pin (11).

Remove actuator rod (9) from wastegate lever pin (11). Turn rod 1/2 turn [180 degrees = 0.020 in (0.5 mm)] clockwise
to increase, or counterclockwise to decrease setting.

Repeat steps 7 and 8 to check if adjustment of travel rod is within limits.
Install retaining clip (8) on wastegate lever pin (11) and tighten jamnut (14) while holding actuator rod (9).
Disconnect hose (2) from regulated air source and reconnect hose to wastegate (3).

342-755

END OF WORK PACKAGE
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TM 9-2320-302-34

FUEL INJECTOR REPLACEMENT 0046 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Maintenance L evel Materialg/Parts
Direct Support O-ring (PN 5234669) (2)
O-ring (P/N 5234702)
Tools and Special Tools Antifreeze, ethylene glycol (Item 6[\WP 0125 00}
Tool kit, general mechanic's (Item 132[WP 0126 00 Regs, wiping (Item 31[WP 0125 00)
Tags, marker (Item 35/ WP 0125 00
Pan, drain (Item 80,[WP 0126 00)
_ Equipment Condition
Wrench, torque, 0-300 Ib-in (Item 137[WP 0126 00) Rocker arm cover removed (WP 0016 00)
Wrench, torque, 15-75 Ib-ft (Item 138[WP 0126 00 Rocker arm assemblies removed (WP 0027 00)

WARNING

DO NOT perform fuel system checks, inspections or maintenance while smoking or near fire, flames or
sparks. Fuel may ignite, causing injury or death to personnel or damage to equipment.

»  Fuel vapors are toxic. Avoid prolonged exposure or breathing of fumes. Work in awell-ventilated area.
Failure to do so could result in serious injury to personnel.

0046 00-1



TM 9-2320-302-34

FUEL INJECTOR REPLACEMENT - CONTINUED

0046 00

REMOVAL

NOTE
Tag fuel lines, wire terminals, and injectors prior to removal to aid in installation.
1 Disconnect fuel supply hose (1) from elbow fitting (2) at rear of cylinder head (3).
2. Disconnect fuel return line (4) from elbow fitting (5) at rear of cylinder head (3).

3. Place fuel lines (1 and 4) in a suitable container to collect drained fuel.

342-633

2

WARNING

Eye protection must be worn to prevent fuel from getting in eyes during fuel removal.

CAUTION

All fuel must be removed from cylinder head before removing an injector to prevent fuel from entering cyl-

inder and causing hydrostatic lock or washdown.

4, Apply low air pressure for 20 to 30 seconds into elbow fitting (2) to purge remaining fuel from cylinder head (3).

NOTE
Perform step 5 through 8 for each injector to be removed.

5. Loosen two screws (6) and disconnect injector wiring harness terminals (7).

0046 00-2



TM 9-2320-302-34

FUEL INJECTOR REPLACEMENT - CONTINUED 0046 00

REMOVAL - CONTINUED

6. Remove holddown bolt (8), washer (9), and holddown clamp (10).

342-630
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TM 9-2320-302-34

0046 00

FUEL INJECTOR REPLACEMENT - CONTINUED

REMOVAL - CONTINUED

Use extreme care when handling injectors to avoid costly damage by dropping or mishandling.

7.

CAUTION

Lift injector (11) from seat in cylinder head (3) by inserting pry bar under injector as shown.

11

.\\,\:
S\

é.(.

NOTE

Use aclean rag in injector hole to keep foreign matter out of engine.

8. Remove three o-ring seals (12 and 13) from injector (11). Discard seals.

342-632
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TM 9-2320-302-34

FUEL INJECTOR REPLACEMENT - CONTINUED 0046 00

INSTALLATION

NOTE
Perform steps 1 through 10 for each injector being installed.

Lubricate three new o-ring seals (12 and 13) lightly with clean ethylene glycol.
Install larger o-ring seal (12) in upper groove.
Install two lower o-ring seals (13) in two lower grooves.

CAUTION
Ensure injector port is free of dirt or other foreign matter which may cause damage to engine.
Insert injector (11) into cylinder head (3) and visually align injector for equal clearance between valve springs.
Press down on top of injector body until injector (11) isfully seated.
Install holddown clamp (10) on injector (11).

342-630

7. Install and hand tighten washer (9) and holddown bolt (8), with beveled side facing engine.
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TM 9-2320-302-34

FUEL INJECTOR REPLACEMENT - CONTINUED 0046 00

INSTALLATION - CONTINUED

CAUTION

Check position of injector and holddown clamp to ensure clearance between intake valve spring and injector
follower. Failure to do so will result in equipment damage.

8. Tighten holddown bolt (8) to 43-49 Ib-ft (58-66 Nm).

9. Connect injector wiring harness terminals (7) and tighten two screws (6) to 12-17 Ib-in (1.36-1.92 Nm).

342-626

10. Connect fuel supply hose (1) to elbow fitting (2) and fuel return line (4) to elbow fitting (5) at rear of cylinder head (3).

342-633

11. Install rocker arm assemblie§ (WP 0027 00}.
12. Install rocker arm covef (WP0016 00).

END OF WORK PACKAGE
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TM 9-2320-302-34

FUEL INJECTOR SOLENOID REPLACEMENT 0047 00

THIS WORK PACKAGE COVERS

Removal, Installation

INITIAL SETUP
Maintenance L evel Materialsg/Parts - Continued
Direct Support Screw (P/N 5235586) (4)
Tools and Special Tools Tags, marker (Item 35[WP 0125 00)
Tool kit, general mechanic's (Item 132 WP 0126 00) Equipment Condition
Wrench, torque, 0-300 |b-in (Item 137[ WP 0126 00) Rocker arm cover removed[(WP 0016 00)

Materialg/Parts
Sedl (P/N 5234224) (2)

REMOVAL

NOTE
»  Solenoid may be removed and replaced without removing fuel injector.
»  Ensurefuel injector wiring harness lead connectors are tagged prior to removal to aid in installation.

1 Loosen two screws (1) and disconnect fuel injector harness wiring terminals (2).

342-626
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TM 9-2320-302-34

FUEL INJECTOR SOLENOID REPLACEMENT 0047 00

REMOVAL - CONTINUED

NOTE
Load plate and spacer plate are matched to injector and must be retained for new solenoid.
2. Remove four screws (3), load plate (4), and follower retainer (5) from solenoid (6). Discard screws.

3 Remove solenoid (6) from fuel injector body (7).

4, Remove spacer (8) and two seals (9) from fuel injector body (7). Discard seals and retain spacer.

D LD e
.
AlQ __ Olc

TIGHTENING SEQUENCE

342-627

INSTALLATION

1 Install two new seals (9) and spacer (8) on fuel injector body (7).

2. Position solenoid (6) on spacer (8) and fuel injector body (7).

3. Install four new screws (3) through load plate (4), follower retainer (5), solenoid (6), and spacer (8).

4. Thread four screws (3) into body and tighten all screws until heads contact follower retainer (5) and load plate (4).
5. Tighten screws (3) to 19 |b-in (2 Nm), following sequence shown.

6. Connect fuel injector harness wiring terminals (2) and tighten two screws (1).

0047 00-2



TM 9-2320-302-34

FUEL INJECTOR SOLENOID REPLACEMENT 0047 00

INSTALLATION - CONTINUED

342-626

7. Install rocker arm cover (WP0016 00).

END OF WORK PACKAGE
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TM 9-2320-302-34

RADIATOR REPAIR 0048 00

THIS WORK PACKAGE COVERS

Disassembly, Repair, Assembly

INITIAL SETUP
Maintenance L evel Materialg/Parts
Direct Support Gasket (P/N 05-12295-000) (2)
Tools and Special Tools Nut, self-locking (P/N 32WLF3816) (36)
Tool kit, general mechanic's (Item 132[WP 0126 00} Grease, GAA (Item 22[WP 0125 00)
Gloves (Item 41{ WP 0126 00 References
Wrench, torque, 0-300 |b-in (Item 137[ WP 0126 00) TM 750-254

Equipment Condition
Radiator removed from vehicle (TM 9-2320-302-20)

DISASSEMBLY

NOTE

Additional items are mounted or attached to radiator when installed in vehicle. These items use radiator
hardware for installation. During disassembly, note the location, orientation, size, and quantity of screws,
nuts, and bolting bars as an aid in assembly.
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TM 9-2320-302-34

RADIATOR REPAIR - CONTINUED 0048 00

DISASSEMBLY - CONTINUED

1 Remove two lock nuts (1), expansion tank (2), and radiator cap (3) from radiator top channel (4). Discard lock nuts.

NOTE

Position radiator front face down on workbench, with right hand outlet tank over edge. It may be necessary
to place radiator on blocks to gain access to end tank hardware.

2 Remove lock nuts (1), bolting bars (5 and 6), and screws (7 and 8) securing right-hand outlet tank (9) and header gasket
(10) to top and bottom channel (4 and 11). Discard lock nuts.

3. Remove right-hand outlet tank (9) and header gasket (10). Discard gasket.

4, Remove lock nuts (1), bolting bars (5 and 6), and screws (7 and 8) securing left-hand inlet tank (12) and header gasket
(10) to top and bottom channel (4 and 11). Discard lock nuts.

5. Remove left-hand inlet tank (12) and header gasket (10). Discard gasket.
6. Remove drain plug (13) from inlet tank (12).
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TM 9-2320-302-34

RADIATOR REPAIR - CONTINUED 0048 00

DISASSEMBLY - CONTINUED

WARNING
Radiator core vanes are sharp and can easily cut. Gloves should be worn when handling bare radiator cores
to prevent injury to personnel.

CAUTION

Use care when handling or storing radiator cores as core vanes are thin and easily bent. If many vanes are
bent, air flow through radiator core will not be sufficient for cooling. Equipment damage will result.

7. Remove top and bottom channels (4 and 11) from radiator core (14).
REPAIR

NOTE

No more than 12 tubes of radiator core can be blocked off. If more than 12 are blocked, core is not service-
able. Replace with new core prior to assembly.

Refer to TM 750-254 for additional information on radiator repair.
ASSEMBLY

1 Position radiator core (14) front face down on workbench and apply alight coat of grease to surface of each new header

gasket (10).
2. Position two new header gaskets (10) on radiator core (14).
Place top (4) and bottom (11) channels on radiator core (14).

NOTE
Ensure bolting bars, screws, and mounting hardware are installed as noted in disassembly.

4. Install inlet tank (12) with bolting bars (5 and 6), screws (7 and 8), and new lock nuts (1).

0048 00-3



TM 9-2320-302-34

RADIATOR REPAIR - CONTINUED 0048 00

ASSEMBLY - CONTINUED

5. Follow tightening sequence and tighten screws to 120 Ib-in (1360 Ncm). Repeat sequence and tighten to 180 Ib-in (20
Nm).
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TIGHTENING SEQUENCE

Install outlet tank (9) with bolting bars (5 and 6), screws (7 and 8), and new lock nuts (1).
Follow tightening sequence and tighten screws to 120 Ib-in (1360 Ncm). Repeat sequence and tighten to 180 Ib-in (20

Nm).
8. Install two new lock nuts (1), expansion tank (2), and radiator cap (3).
CAUTION

DO NOT apply excessive air pressure when testing radiator. Too much pressure will damage radiator core.
Air pressure should not exceed 20 psi (138 kPa).

9. Pressure test radiator.

0048 00-4
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TM 9-2320-302-34

RADIATOR REPAIR - CONTINUED
ASSEMBLY - CONTINUED
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T™M 9-2320-302-34

WATER PUMP REPAIR 0049 00

THIS WORK PACKAGE COVERS

Disassembly, Assembly, Test and Inspection

INITIAL SETUP
Maintenance L evel Tools and Special Tools - Continued
Direct Support Wrench, torque, 0-300 Ib-in (Item 137 WP 0126 00

Wrench, torque, 15-75 Ib-ft (Item 138[\WP 0126 00)

Tools and Special Tools
Wrench, torque, 50-250 Ib-ft (Item 139[WP 0126 00]

Toal kit, general mechanic's (Item 132 WP 0126 Q0]
Materialg/Parts

Caps, visejaw (ltem 17 Kit, water pump O/H (P/N 23509105)

Didl indicator st (Item 20[WP 0126 00) Compound, corrosion preventive (Item 11,
Dispenser, sedant (Item 30[WP 0126 00) WP 0125 00)

Pliers, retaining ring (Item 88 WP 0126 00) Compound, gasket forming (Item 12[\WWP 0125 00)

Compound, sealing (Item 14[\WWP 0125 00}

Qil, lubricating (Item 25]WP 0125 00}

Rags, wiping (Item 31[WP 0125 00)
Equipment Condition
Tester, impeller (Item 125[WP 0T26.00) Water pump removed from engine (TM 9-2320-302-
Vise, machinist's (Item 136 \WP 0126 00) 20)

Press, arbor (Item 90[WP 0126 00
Puller kit, mechanical (Item 95| WP 0126 00
Service kit, water pump (Item 112] WP 0126 00

DISASSEMBLY

4

WARNING

Due to size and tension of water pump cover snap ring, wear adequate face and eye protection during disas-
sembly to prevent personal injury.
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TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

DISASSEMBLY

1 Remove snap ring (1), cover (2), and seal ring (3) from water pump housing (4). Discard seal ring.
2. Hold sgquare end of water pump shaft (5) and remove retaining bolt (6) and washer (7).

342-820

3. Remove drive gear (8) with two-jaw puller (9).

4

WARNING

Due to tension of water pump shaft bearing retaining ring, wear adequate face and eye protection during
removal to prevent personal injury.

4, Remove retaining ring (10).

342-821
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TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

DISASSEMBLY - CONTINUED

5. Support water pump housing (4), impeller side up, and press roller bearing and shaft assembly (11) from water pump
housing (4).

6. Remove impeller (12) from water pump housing (4).

342-822

7. Support roller bearing and shaft assembly (11) with square end of water pump shaft down. Press shaft (5) from roller
bearing (13). Discard roller bearing.

L—J S
342-823
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TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

DISASSEMBLY - CONTINUED
CAUTION

Use care when removing oil seal or water seal, to prevent damage to water pump housing seal bores. Do not
allow brass drift to score housing bores. A scored bore will cause coolant leaks and can damage engine.

NOTE
Qil seal and water seal must be replaced whenever water pump shaft is removed.

8. Place water pump housing (4) on bench, impeller side down, and remove water seal (14) from housing. Discard water
seal.

342-824

) 14
o

9. Place water pump housing (4) on bench, impeller side up, and remove oil seal (15) from housing. Discard oil seal.

342-825

ASSEMBLY

CAUTION

Do not separate bearing components. Bearing assembly is a matched set of parts and should be assembled as
received. Failure to do so could result in bearing misalinement.

1 Place service kit holding fixture (16) on press bed. Install drive shaft support tool (17) in holding fixture. Install square
end of water pump shaft (5) in support tool.

NOTE

Ensureroller bearing identification numbers are against bearing and seal installer.

2. Position new roller bearing (13) on water pump shaft (5) with roller bearing identification numbers up. Using small end
of bearing and seal installer (18), press roller bearing on water pump shaft until roller bearing is seated against shoulder
of water pump shaft. Remove assembled shaft and bearing from holding fixture.

0049 00-4



TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

ASSEMBLY - CONTINUED

342-826

3. Apply athin film of clean engine lubricating oil to outside diameter of new oil seal (15) and water pump housing bore
(29).

4, Support water pump housing (4) on press bed, impeller side down. Using small end of bearing and seal installer (18),
press oil seal (15) in water pump housing bore (19).

342827
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TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

ASSEMBLY - CONTINUED

5.

Apply athin film of clean engine lubricating oil to sealing lip of oil seal. Lubricate roller bearing (13) assembly. Care-
fully install square end of water pump shaft (5) through oil seal and position roller bearing assembly in water pump
housing bore (19).

Using large end of bearing and seal installer (18), press roller bearing and shaft assembly (11) in water pump housing
bore (19), until roller bearing (13) is seated against shoulder of water pump housing bore.

Install retaining ring (10) in ring groove (20) of water pump housing bore (19).

342-828

NOTE
Ensure retaining ring is fully seated in ring groove.
Place holding fixture (16) on press bed. Install extension tool (21) in holding fixture in contact with adjusting wheel
(22).

NOTE

Ensure water pump shaft is supported while components are being assembled.

Turn water pump housing (4), gear side down, and position water pump shaft (5) over extension tool (21) in holding fix-
ture (16).

0049 00-6



TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

ASSEMBLY - CONTINUED

10. Turn adjusting wheel (22) until extension tool (21) contacts water pump shaft (5) for support.

342-82¢

11.  Apply athin film of corrosion preventive compound to inside diameter of new water seal (14) where contact will be
made with water pump shaft (5).

342-830
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TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

ASSEMBLY - CONTINUED
12.  Apply athin film of gasket forming compound to water seal bore (23) in water pump housing (4).

CAUTION
To prevent damage to equipment, ensure water pump shaft is supported by holding fixture extension.

13. Position new water seal (14) over square end of water pump shaft (5) with closed end of water seal down.

14. Using water seal installer (24), press water seal (14) in water pump seal bore (23) until water seal installer bottoms
against water pump seal bore.

342-831
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TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

ASSEMBLY - CONTINUED

—

é WARNING

Adhesives and sealing compounds can burn easily, can give off harmful vapors, and are harmful to skin and
clothing. To avoid injury or death, keep away from open fire and use in well-ventilated area. If adhesive or
sealing compound gets on skin or clothing, wash immediately with soap and water

CAUTION
e Use care when applying sealing compound. Too much can cause damage to sealing surface.

»  Wait four (4) hours after applying sealing compound to allow for drying. Water pump shaft must remain
vertical and must not be rotated or moved to prevent damage to equipment. Do not pressure test seal for
at least four (4) hours.

15.  Apply onedrop of sealing compound to water seal and water pump shaft contact area (25). Wipe off excess with a clean
rag.
16. Apply asmall amount of lubricating oil to water seal and water pump shaft contact area (25).

ZS\Q

342-832
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TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

ASSEMBLY - CONTINUED

17. Install impeller (12), wide end up, over square end of water pump shaft (5). Using impeller installation tool (26), press
impeller on water pump shaft until installation tool is flush against water pump housing (4). Remove installation tool.

342-833

18. Turnwater pump housing (4) over, impeller side down, on holding fixture (16).

CAUTION

Water pump drive gear may be press fit onto water pump shaft. Support water pump shaft when pressing
drive gear onto shaft to prevent damage to bearing.

NOTE

Water pump drive gear may be adlip fit. Thisis due to manufacturing tolerances and is acceptable.
19. Position drive gear (8) over water pump shaft (5).

20. Using small end of bearing and seal installer (18), press drive gear (8) on water pump shaft (5) until drive gear is seated
against bearing inner race (27).

0049 00-10



TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

ASSEMBLY - CONTINUED

18

27

342-834

21. Install washer (7) and bolt (6). Hold square end of water pump shaft (5) and tighten bolt to 75-93 Ib-ft (102-126 Nm).

0049 00-11



TM 9-2320-302-34

WATER PUMP REPAIR - CONTINUED 0049 00

TEST AND INSPECTION

1

Turn water pump over, gear side down. Clamp drive gear (8) in soft-jawed vise with water pump impeller (12) facing
up.

Install water pump impeller teste<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>