2007 Driveline/Axle Front

2007 Hummer H3

Drive Axle - H3

2007 Driveline/Axle

Front Drive Ax
SPECIFICATIONS
FASTENER TIGHTENING SPECIFICATIONS

Fastener Tightening Specifications

le - H3

Specification

Application Metric English
Differential Carrier Assembly Bearing Cap Bolts 63 N.m 46 b ft
lefe_rentlal Carrier Assembly Mounting Bracket to 155 N.m 114 Ib ft
Carrier Bolts
Differential Carrier Assembly Mounting Bracket {o 155 N.m 114 Ib ft
Frame Bolts
Differential Housing Cover Bolts 30 N.m 22 Ib ft
Interr_nedlate Shaft Housing Assembly to Axle 67 N.m 49 Ib ft
Housing Bolts
Intermediate Shaft Housing to Outer Housing Bolts 48 N.m 351b ft
Pinion Shaft Lock Screw/Bolt 25 N.m 18 Ib ft
Plug, Drain and Fill 32 N.m 24 b ft
Ring Gear Bolts 120 N.m 89 Ib ft
Third Point Mount Bolt 110 N.m 81 Ib ft
AXLE PRELOAD AND BACKLASH SPECIFICATIONS
AxlePreload and Backlash Specifications

Specification

Application Metric English
Backlash 0.08-0.25 mm | 0.003-0.010 in
Backlash (Preferred) 0.13-0.18 mm | 0.005-0.007 in
Pinion Bearing Preload, New Bearings 1.7-3.4 N.m 15-30Ibin
Pinion Bearing Preload, Used Bearings 1.1-2.3 N.m 10-20 Ib in
Pinion and Differential Case Bearing Preload, NeW3.4_6_2 N.m 30-55 Ib in
Bearings
Pinion and Differential Case Bearing Preload, Used, o = 1 \m 2545 Ib in
Bearings
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SEALERS, ADHESIVESAND LUBRICANTS

Sealers, Adhesves and Lubricants

Application

Typeof Material

GM Part Number

SAE 75W90 Synthetic
Axle Lubricant GM P/N
89021677 (Canadian P;

it

Front Drive Axle Lubricant 89021678) or equivaler
meeting GM Specificatid
9986115
GM P/N 12346004
Pinion Yoke Splines Sealant (Canadian P/N 109534§

or equivalent

COMPONENT LOCATOR

FRONT DRIVE AXLE DISASSEMBLED VIEWS
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Fig. 1. Front Drive Axle Disassembled Views

Courtesy of GENERAL MOTORS CORP.

CalloutsFor Fig. 1

Callout

Component Name

1

Nut - Pinion

Washer - Pinion

Flange Assembly - Pinion

Seal Assembly - Pinion

Bearing Assembly - Pinion Tail

Carrier Assembly

Connector - Vent

Bolt - Bracket to Support

OO (NO|OIPR|W|IN

Bushing - Mounting
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10 Bracket - Mounting

11 Seal Assembly - Shaft

12 Bearing Assembly - Shaft

13 Housing - Support

14 Pin - Locating

15 Gasket - Tube to Support

16 Washer - Thrust

17 Bearing Assembly - Shaft

18 Connector - Shaft

19 Bearing Assembly - Shaft

20 Washer - Thrust

21 Shaft - Output

22 Tube

23 Bolt - Tube to Support

24 Bolt - Tube to Carrier Assembly

25 Gasket - Tube to Carrier Assembly
26 Gasket - Cover Pan

27 Cover Assembly - Pan

28 Washer - Fill Plug

29 Plug - Fill

30 Bolt - Cover Pan

31 Spacer - Pinion Bearing

32 Bearing Assembly - Pinion Head

33 Shim - Pinion Bearing

34 Ring and Pinion Gear

35 Screw - Differential Case Cross Pin
36 Washer - Differential Side Gear Thrust
37 Gear - Differential Case

38 Pin - Differential Cross

39 Gear - Differential Pinion

40 Washer - Differential Pinion Gear Thrust
41 Gear - Differential Side

42 Washer - Differential Side Gear Thrust
43 Gear - Differential Pinion

44

Washer - Differential Pinion Gear Thrust
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Bolt - Differential Carrier Bearing Cap
46 Cap - Differential Carrier Bearing
a7 Bolt - Ring Gear
48 Shim - Differential Bearing
49 Bearing Assembly - Differential Case
50 Case - Differential
51 Bearing Assembly - Differential Case
52 Shim - Differential Bearing
53 Plug Assembly - Drain
54 Bushing - Mounting
55 Bolt - Mounting Bracket
56 Bracket - Mounting
57 Seal Assembly - Shaft
58 Bearing Assembly - Shaft

DIAGNOSTIC INFORMATION AND PROCEDURES
DIAGNOSTIC STARTING POINT - FRONT DRIVE AXLE

Begin the system diagnosis by reviewing the syfescription and Operation. Reviewing the
Description and Operation information will help ydetermine the correct symptom diagnostic
procedure when a malfunction exist. Reviewing tlesddiption and Operation information will
also help you determine if the condition describgdhe customer is normal operation. Refer to
Symptoms- Front Drive Axlein order to identify the correct procedure forgasing the
system and where the procedure is located.

SYMPTOMS - FRONT DRIVE AXLE

Before beginning diagnosis, review the system gasen and operation in order to familiarize
yourself with the system functions. ReferRicnt Drive Axle Description and Oper ation.

Classifying the Symptom
Front Drive Axle symptoms can usually be classifrégd the following categories:

e Leaks
e Noises
¢ Vibrations
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Leak and noise related symptoms are diagnosednvitigiFront Drive Axle section. F
vibration related symptoms, refer Dvagnostic Starting Point - Vibration Diagnosis and
Correction .

Visual/Physical | nspection

e Inspect the system for loose or missing fasteners.
e Inspect the system for loose or leaking components.
e Inspect the system for obvious damage or conditdmnsh may cause the symptom.

SymptomsList

Refer to a symptom diagnostic procedure from tHevieng list in order to diagnose the
symptom.

e Front Drive Axle Noises

Noisy in Drive

Noisy When Coasting

Intermittent Noise

Congtant Noise

Noisy on Turns

e Front Axle Lubricant Leak Diagnoss

FRONT DRIVE AXLE NOISES

Gear Noise
Gear noise or whine is audible from 32-89 km/h §30mph) under 4 driving conditions:

e Drive - Acceleration or heavy pull
e Road Load - Vehicle driving load or constant speed

o Float - Using enough throttle to keep the vehiobefdriving the engine, the vehicle slows

down gradually but the engine still pulls slightly
e Coast - Throttle is closed and the vehicle is iaxrge

Gear noise most frequently has periods where tise momore prominent, usually betweent8-
km/h (30-40 mph) and 80-85 km/h (50-53 mph). Geainevis corrected by ring and pinion gear

replacement or adjustment, depending on the mileatie gear set.
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Bearing Noise

Faulty bearings produce a rough growl or gratinqidorather than the whine typical of gear
noise. Bearing noise (hum) will pulsate at a cantstaehicle speed. This indicates a bad pinion or
a bad front axle side bearing. This noise can bé&sed with front wheel bearing noise. Inspect
and replace the bearings and the affected compoasmequired.

Front Wheel Bearing Noise

A rough front wheel bearing produces a noise wharttinues with the car coasting at low speed
and the transmission in neutral. The noise mayrasimisome when the brakes are gently applied.
The noise may also change when performing sidedeorsaneuvers with the vehicle.

A rough and/or noisy wheel bearing can be hearspbying the wheels by hand and listening at
the hubs for the noise. Inspect and replace thergsaand the affected components as needed.

Knock at L ow Speeds

A low speed knock can be caused by a differentisé side gear bore that has worn oversize.
Inspect the side gears and the differential casmady and replace the components as necessary

Backlash Clunk

Excessive backlash clunk under acceleration orcdelaration can be caused by any of the
following:

o Worn differential pinion shaft

o Worn differential pinion and/or side gear teeth

e Worn thrust washers

Excessive clearance between the side gears aadléhshafts

Excessive clearance between differential side geatdhe bore in the case
Excessive drive pinon and ring gear backlash

Inspect, adjust or replace the affected comporastecessary.
NOISY IN DRIVE

Noisy in Drive
Checks Action

Excessive pinion to ring |Adjust the pinion to ring gear backlash. RefeBamklash
gear backlash Inspection and Adjustment.




2007 Hummer H3

2007 Driveline/Axle Front Drive Axle - H3

Worn pinion and ring gear

Replace the pinion and the ring gear. Refer tdatewing:

e Differential Case Assembly Disassemble
e Differential Case Assembly Assemble
e Drive Pinion Bearings Replacement

Worn pinion bearings

Replace the pinion bearings. RefeDiave Pinion Bearings
Replacement.

Loose pinion bearings

Adjust the pinion bearings preload. RefeDiave Pinion
Bearings Replacement and toBacklash Inspection and

Adjustment.

Excessive pinion end play

Adjust the pinion end play. Refer Rinion Depth
Adjustment.

Worn differential bearings

Replace the differential bearings. RefeDibferential Case
Assembly Disassemble and toDifferential Case Assembly

Assemble.

Loose differential bearingg

Adjust the differential bearing preload. RefeBtacklash
Inspection and Adjustment.

Excessive ring gear runout

Replace the ring gear. Refer@oive Pinion and Ring Gear
Replacement.

Low oil level

Fill the fluid level to specifications with the goer lubricant.
Refer toFront Axle Lubricant Level Inspection.

Wrong or poor grade oil

Drain and refill the system with the proper lubricaRefer to

Front Axle Lubricant Replacement.

NOISY WHEN COASTING

Noisy When Coasting

Checks

Action

DEFINITION: Noise is audible when slowing down aidappears when driving.

Worn pinion and ring gear

Adjust or replace the pinion and the ring geareR&iDrive
Pinion and Ring Gear Replacement.

Pinion and ring gear too
tight

Adjust the pinion and the ring gear backlash. Riefer
Backlash Inspection and Adjustment.

INTERMITTENT NOISE

Intermittent Noise
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Checks

Action

Warped ring gear

Replace the ring gear. Refer@oive Pinion and Ring Gear
Replacement.

Loose differential case
assembly

Set the differential case assembly to the propglopd and
backlash. Refer tBacklash Inspection and Adjustment.

CONSTANT NOISE

Constant Noise

Checks

Action

Flat spot on the pinion or
the ring gear teeth

Replace the pinion and the ring gear. Refdditve Pinion
and Ring Gear Replacement

Flat spot on the pinion
bearing

Replace the bearing. Referwoive Pinion Bearings
Replacement.

Worn pinion splines

Replace the pinion. Refer @rive Pinion and Ring Gear
Replacement.

NOISY ON TURNS

Noisy on Turns

Checks

Action

Worn differential side geat
and pinions

Replace the differential side gears and piniongeRe
Differential Case Assembly Disassemble.

Worn differential spider

Replace the spine gears. RefeDitferential Case
Assembly Disassemble.

Worn axle shaft splines

Replace the axle shaft. ReferRoont Drive Axle Inner
Shaft and Inner Shaft Housing Replacement.

FRONT DRIVE AXLE BEARING WEAR (DIFFERENTIAL CASE/PINION BEARINGYS)

Taper ed Roller Bearing Diagnosis

Consider the following factors when diagnosing arlmg condition:

o Note the general condition of all parts during sssably and inspection.
o Classify the failure with the aid of the illustrans.

e Determine the cause.

o Make all repairs following recommended procedures.




2007 Hummer H3

2007 Driveline/Axle Front Drive Axle - H3

Abrasive Roller Wear
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Fig. 2: Identifying Abrasive Roller Wear
Courtesy of GENERAL MOTORS CORP.

Pattern on the races and the rollers can be chysatke abrasives. Clean all of the parts and the
housings. Inspect the seals and the bearings. &gty leaky, rough or noisy bearings.

Abrasive Step Wear




2007 Hummer H3

2007 Driveline/Axle Front Drive Axle - H3

&

*
)
W

>y

&)
L

S

)
A

5%

L)
o

&

Fig. 3: Identifying Abrasive Step Wear
Courtesy of GENERAL MOTORS CORP.

Pattern on the roller ends can be caused by firesias. Clean all of the parts and the housings.
Inspect the seals and the bearings. Replace aay ieagh or noisy bearings.

Galling
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Fig. 4: Ildentifying Galling
Courtesy of GENERAL MOTORS CORP.

Metal smears on the roller ends can be due to eséry, lubricant failure or lubricant overlo:
Replace the bearing. Inspect the seals. Inspegirdmer lubrication.

Etching




2007 Hummer H3

2007 Driveline/Axle Front Drive Axle - H3

Fig. 5: Identifying Etching
Courtesy of GENERAL MOTORS CORP.

Bearing surfaces appear gray or grayish blacklor cwith related etching away of material
usually at roller spacing. Replace the bearingpdat the seals. Inspect for proper lubrication.

Bent Cage
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Fig. 6: Identifying Bent Roller Cage
Courtesy of GENERAL MOTORS CORP.

A damaged cage can be due to improper handlingyanoper tool usage. Replace the bearing.

Cage Wear
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Fig. 7: Identifying Cage Wear
Courtesy of GENERAL MOTORS CORP.

Wear around the outside diameter of the cage anbtler pockets can be caused by abrasive
material. Wear can be caused from inefficient lcétion. Clean the related parts and the

housings. Inspect the seals. Replace the bearings.

Indentations




2007 Hummer H3

2007 Driveline/Axle Front Drive Axle - H3

s I :_.....:r ‘,"'/y

?’l + + . HE | Hn "j_/
//‘ﬂ'::: HH e -.1 HE ™ : -1: E‘.{;
] a B

Fig. 8: Inspecting Bearing Rollers & RacesFor Heat Discoloration
Courtesy of GENERAL MOTORS CORP.

Surface depressions on the race and the rollerisecaaused by hard particles of foreign matter.
Clean all the parts and the housings. Inspectetis.sReplace rough or noisy bearings.

Frettage
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Fig. 9: Identifying Frettage
Courtesy of GENERAL MOTORS CORP.

Corrosion can be caused by small relative movepfgoarts with no lubrication. Replace the
bearing. Clean the related parts. Inspect the.deajsect for proper lubrication.

Smears
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Fig. 10: Identifying Smears
Courtesy of GENERAL MOTORS CORP.

Smearing of the metal can be due to slippage. &jegan be caused by the following factors:

e Poor fits

¢ Lubrication

o Overheating

e Overloads

o Handling damage
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Replace the bearings. Clean the related partsedhépr proper fit and lubricatic

Stain Discolor ation

Fig. 11: Identifying Stain Discolor ation
Courtesy of GENERAL MOTORS CORP.

Discoloration ranges from light brown to black. §Hiscoloration is caused from incorrect
lubrication or moisture. Reuse the bearing if yao ;emove the stains with light polishing. Re
the bearing if there is no evidence of overheatimgpect the seals and the related parts for

damage.

Heat Discoloration
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Fig. 12: Identifying Heat Discoloration
Courtesy of GENERAL MOTORS CORP.

Heat discoloration ranges from faint yellow to dbhie. This discoloration results from overl
or an incorrect lubricant. Excessive heat caudémsog of the races or the rollers. In order to
inspect for loss of temper on the races and thersplperform a file test. A file drawn over a
tempered part will grab and cut the metal. A fitawdn over a hard part will glide readily with
no metal cutting. Replace the bearings if overhgalamage is indicated. The tempered part
fail the file test. Inspect the seals and the otbekted parts.

Misalignment
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Fig. 13: Identifying M isalignment
Courtesy of GENERAL MOTORS CORP.

A misaligned outer race can be due to a foreigaaib{Clean the related parts. Replace the
bearing. Ensure the races are properly sealed.

Cracked Inner Race
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Fig. 14: Identifying Cracked Inner Race
Courtesy of GENERAL MOTORS CORP.

Cracked race can be due to improper fit, cockingamr bearing seats. Replace the bearing.
Correct the bearing seats.

Fatigue Spalling
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Fig. 15: Inspecting Bearing Rollers & Races For Pitting, Grooves, Spalling & Excessve
W ear
Courtesy of GENERAL MOTORS CORP.

Flaking of surface metal results from fatigue. Replthe bearing. Clean all related parts.

Brinelling
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Fig. 16: Identifying Brindlling
Courtesy of GENERAL MOTORS CORP.

Surface indentations in the race way can be causéuk rollers under impact loading or can be
caused from vibration while the bearing is not tiata Replace a rough or noisy bearing.

FRONT AXLE LUBRICANT LEAK DIAGNOSIS

Front axle lubricant leaks can occur at the folloyviocations:

o Axle shatft oil seals

o Differential carrier assembly mating surface
e Drain plug

e Fill plug
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¢ Inner axle tube assembly to differential carrieseasbly mating surface
e Pinion yoke oil seal
e Vent tube

Determining the Cause

While most front axle leaks may be easy to findedwrining the cause may not be. A thorough
inspection of the area around the leak may asstittiermining the cause of the leak.

Oil Seals
Lubricant leaks from a oil seal may be caused lyyoathe following:

o An improperly installed seal
o A distorted seal

o A worn seal

o A worn shaft

e A Dbrittle seal lip

e A hardened seal lip

To determine the actual cause of the leak, cleaartba around the leak. Observe the area of the
leak and determine the if the seal or another coemids causing the leak. A worn seal surface
will cause a leak at the sealing lip while a mpadid seal or a seal installed into a housing with
an excessive bore will cause the seal to leakeadbukside surface of the seal. Hardened or
cracked seal lips usually indicate the axle is afieg beyond the normal temperature limits for
the axle. A seal whose sealing surface has bekadchmr cut may indicate that the shaft has a
rough, burred or gouged surface and will need tm§gected before the seal can be replaced.

Sealing Surfaces

Front axles components are assembled using spsediers. A leak at a surface sealed with
sealant is usually caused by a poor fit of the aorapts but can also be caused by the use of the
wrong sealant. When correcting a sealant leakestspach component for distortion and for
nicks or gouges that may prohibit the sealant fsealing properly and when re-assembling the
component, use the proper sealant.

Differential Carrier Assembly

Lubricant leaks at the differential carrier assgnaaln occur at the following locations:
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e Drain Plug
o Fill Plug
e Vent tube

Drain and fill plug leaks are usually caused bgasé plug. A vent tube leak can be cause by a
loose fitting vent hose or by a vent tube assemblyse interior shield is stuck in the upside
down position. Inspect the vent plug's interioekhifor unrestricted movement, repair or replace
the plug as necessary. Drain or fill plug leaksloamepaired by either tightening the plug or by
using an approved sealer on the threads on the plug

REPAIR INSTRUCTIONS

FRONT AXLE LUBRICANT REPLACEMENT

1.
2.
3.

10.

11.
12.

Raise the vehicle. Refer ltafting and Jacking the Vehicle.
Ensure that the vehicle is level.

Remove the Engine Protection Shield (EPS), ifmgupd. Refer tdengine Shield
Replacement .

Remove the drain plug.
Drain axle fluid into a suitable container.

NOTE: Refer to Fastener Notice .

Install the drain plug.
Tighten: Tighten the drain plug to 32 N.m (24 Ib ft).

Remove the fill plug.

Fill the drive axle with the proper fluid. ReferFluid and L ubricant
Recommendations.

Inspect the fluid level. Refer &ront Axle Lubricant L evel Inspection.
Install the fill plug.

Tighten: Tighten the fill plug to 32 N.m (24 Ib ft).

Install the EPS, if equipped. RefeB&ogine Shield Replacement .
Lower the vehicle.
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VENT HOSE REPLACEMENT

Removal Procedure

Fig. 17: View Of Engine Protection Shied
Courtesy of GENERAL MOTORS CORP.

1. Raise the vehicle. Refer tofting and Jacking the Vehicle .

Replacement .

2. Remove the engine protection shield (EPS), ifpmpd. Refer tdengine Shield
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Fig. 18: View Of Vent Hose At Front Differential Housng
Courtesy of GENERAL MOTORS CORP.

3. Remove the vent hose from the vent tube on tme @ifferential housing.
4. Lower the vehicle.
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Fig. 19: View Of Vent Hose At Radiator Core Support
Courtesy of GENERAL MOTORS CORP.

5. Remove the vent hose from the retainers on tiatca core support.

Installation Procedure
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Fig. 20: View Of Vent Hose At Radiator Core Support
Courtesy of GENERAL MOTORS CORP.

1. Install the vent hose to the retainers on theatadcore support.
2. Raise the vehicle.
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Fig. 21: View Of Vent Hose At Front Differential Housing
Courtesy of GENERAL MOTORS CORP.

3. Install the vent hose to the vent tube on thetfdifferential housing.

IMPORTANT: When installing the vent hose for the front differential, loop
the vent hose so that foreign objects and debris are
restricted from falling into the vent hose and blocking it.

4. Loop the vent hose about 3 inches and instéiarupper retainer.
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Fig. 22: View Of Engine Protection Shield
Courtesy of GENERAL MOTORS CORP.

Install the EPS, if equipped. ReferHngine Shield Replacement .

6. Lower the vehicle.

5.

FRONT DRIVE AXLE INNER SHAFT AND INNER SHAFT HOUSING REPLACEMENT

Tools Required

¢ J 8092 Universal Driver Handle 3/4 Inch - 10. S§mecial Tools.

e J 2619-01 Slide Hammer. Se8pecial Toals.
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e J 29369-1 Bearing Remover. S&pecial Tools.
o J 45232 Differential Bearing Adjuster Needle Bearing Itigia- RH. SeeSpecial Tooals.

Removal Procedure

IMPORTANT: When servicing the inner drive shaft housing, the inner drive
shaft bearing must be replaced. The bearing IS NOT serviced with
the inner drive shaft housing.

Fig. 23: Identifying Differential Carrier Mounting Bracket
Courtesy of GENERAL MOTORS CORP.

1. Remove the left differential carrier mountingdket. Refer tdifferential Carrier
Assembly Bushing and Bracket Replacement.

2. Remove the retaining bolts (1) from the discohheasing.
3. Remove the coupling housing (2).
4. Remove the coupler (3).
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5. Remove the gasket (4).

© 0N O

Fig. 24: View Of Coupling Housng

Courtesy of GENERAL MOTORS CORP.

Remove the intermediate housing retaining balts (

Remove the intermediate housing (2).

Remove the intermediate housing gasket (3).

Install the intermediate shaft housing in a sl&alamping device.
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Fig. 25: Identifying J 29369-1 & J 2619-01
Courtesy of GENERAL MOTORS CORP.

10. Using the] 29369-1 (1) and the) 2619-01 (2), remove the inner drive shaft bearing. See
Special Toals.

Installation Procedure
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Fig. 26: Identifying J 45233 & J 8092
Courtesy of GENERAL MOTORS CORP.

1. Using thel 45232 (1) and the) 8092 (2), install the inner drive shaft bearing. Special
Tools.
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Fig. 27: View Of Coupling Housng
Courtesy of GENERAL MOTORS CORP.

2. Apply a small amount of clean grease on the hgugasket to hold it in place (3).
3. Install the intermediate housing (2).

NOTE: Refer to Fastener Notice .

IMPORTANT: Perform the following:

e Clean the thread lockinig material from the bolts.

o Apply new thread locking material to the bolts (DRI-LOC
204 Red, GM P/N 12345493.
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4.

© 00N O

Install the retaining bolts.

Tighten: Tighten the retaining bolts to 68 N.m (50 Ib ft).

Fig. 28: View Of Inner Drive Shaft
Courtesy of GENERAL MOTORS CORP.

Install the intermediate shaft.

Apply a small amount of grease to the housingeajgg) to hold it in place.
Install the coupler (3).

Position the coupler housing on the intermediatesing (2).
Install the retaining bolts (1).

Tighten: Tighten the retaining bolts to 60 N.m (44 Ib ft).
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Fig. 29: Identifying Differential Carrier Mounting Bracket
Courtesy of GENERAL MOTORS CORP.

10. Install the left differential carrier mountingalcket. Refer t@ifferential Carrier
Assembly Bushing and Bracket Replacement.

11. Lower the vehicle.

FRONT DRIVE AXLE CLUTCH SHAFT BEARING REPLACEMENT

Tools Required

e J 29369-1 Bushing and Bearing Remover. &peecial Tools.

e J 2619-01 Slide Hammer and Adapter. S8gecial Tools.

o J 45233 Differential Bearing Adjuster Needle Bearing Regla- RH. Se&pecial Tools.
¢ J 8092 Universal Driver Handle - 3/4 in - 10. S8eecial Tools.

Removal Procedure
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Fig. 30: View Of Inner Drive Shaft
Courtesy of GENERAL MOTORS CORP.

1. Remove the inner drive shaft. RefeFtmnt Drive Axle Inner Shaft and Inner Shaft
Housing Replacement.
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Fig. 31: Removing Clutch Bearing
Courtesy of GENERAL MOTORS CORP.

2. Install the inner shaft in a clamping devise.
Install theJ 29369-1 to theJ 2619-01 . SeeSpecial Tools.

4. Using the] 29369-1 (1) and the) 2619-01 (2), remove the clutch bearing. Sgecial
Tools.

w

Installation Procedure
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Fig. 32: Ingtalling Clutch Bearing

Courtesy of GENERAL MOTORS CORP.

Install thel 45233 to thed 8092 . SeeSpecial Tools.

Using thel 45233 (1) and thel 8092 (2), install the clutch bearing. S8pecial Tools.
Remove the inner shaft from the clamping devise.
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Fig. 33: View Of Inner Drive Shaft
Courtesy of GENERAL MOTORS CORP.

4. Install the inner shaft. Refer fmont Drive Axle Inner Shaft and Inner Shaft Housing
Replacement.

FRONT DRIVE AXLE SEAL AND BEARING REPLACEMENT

Tools Required

e J 2619-01 Slide Hammer. Segpecial Tools.

¢ J 8092 Universal Drive Handle 3/4 Inch - 10. Sggecial Tools.

o J 21426 Extension Housing Seal Installer

e J 29369-2 Bushing and Bearing Remover 2-3 inch. Special Tools.

o J 45232 Differential Bearing Adjuster Needle Bearing Itigia- Left. SeeSpecial Tools.
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Removal Procedure

Fig. 34: View Of Front Wheel Drive Shaft
Courtesy of GENERAL MOTORS CORP.

1. Remove the wheel drive shaft. RefeWibhede Drive Shaft Replacement .
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Fig. 35: View Of Lower Control Arm Swaybar Link
Courtesy of GENERAL MOTORS CORP.

. Remove the swaybar link from the lower controhaRefer taStabilizer Shaft Link
Replacement .
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Fig. 36: Removing Axle Seal
Courtesy of GENERAL MOTORS CORP.

3. Using thel 29369-2 (2) and the) 2619-01 (1), remove the axle seal. S§gecial Tools.
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Fig. 37: Removing Axle Bearing
Courtesy of GENERAL MOTORS CORP.

4. Using the] 29369-2 (1) and the] 2619-01 (2), remove the axle bearing. Sgmecial
Tools.

Installation Procedure
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Fig. 38: Ingtalling Axle Bearing
Courtesy of GENERAL MOTORS CORP.

. Position the axle bearing in the intermediatesimay
. Using the] 45232 (1) and the) 8092 (2), install the axle bearing. SBpecial Tools.




Fig. 39: Ingalling Axle Seal
Courtesy of GENERAL MOTORS CORP.

3. Using thel 21426 (1), install the axle seal.
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Fig. 40: View Of Front Wheel Drive Shaft
Courtesy of GENERAL MOTORS CORP.

4. Install the wheel drive shaft. ReferWheel Drive Shaft Replacement .
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Fig. 41: View Of Lower Control Arm Swaybar Link
Courtesy of GENERAL MOTORS CORP.

5. Install the swaybar link to the lower control aRefer toStabilizer Shaft Link
Replacement .

6. Check in fluid level. Refer tbront Axle Lubricant L eved Inspection.
7. Lower the vehicle.

DIFFERENTIAL CARRIER ASSEMBLY COVER AND/OR GASKET REPLACEMENT

Removal Procedure
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Fig. 42: View Of Engine Protection Shield
Courtesy of GENERAL MOTORS CORP.

1. Raise and support the vehicle. Refel itiing and Jacking the Vehicle .

Replacement .

2. Remove the engine protection shield (EPS), ifpmpd. Refer tdengine Shield
3. Drain the front differential assembly.
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Fig. 43: Identifying Differential Cover, Gasket & Bolts
Courtesy of GENERAL MOTORS CORP.

4. Remove the differential cover bolts.

IMPORTANT: The front differential housing cover gasket is reusable. DO
NOT replace unless gasket is damaged.

5. Remove the differential cover and gasket.

Installation Procedure
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Fig. 44: Identifying Differential Cover, Gasket & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Install the differential cover and gasket.

NOTE: Refer to Fastener Notice .

2. Install the differential cover bolts.
Tighten: Tighten the differential cover bolts to 30 N.m (B4t).

3. Fill the front differential with fluid. Refer tBront Axle Lubricant Replacement.
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Fig. 45: View Of Engine Protection Shield
Courtesy of GENERAL MOTORS CORP.

Install the EPS, if equipped. ReferHngine Shield Replacement .

5. Lower the vehicle.

4.

FRONT DIFFERENTIAL DRIVE PINION FLANGE/YOKE, SEAL AND DUST DEFLECTOR

REPLACEMENT

Tools Required

¢ J 8614-01 Flange and Pulley Holding Tool. SBgecial Tools.
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e J 21128 Axle Pinion Oil Seal Installer. S&pecial Toals.

Removal Procedure

Fig. 46: M easuring Pinion Rotation Torque - Front Axle
Courtesy of GENERAL MOTORS CORP.

Raise the vehicle. Refer ltofting and Jacking the Vehicle .

Remove the engine protection shield (EPS). RefEngine Shield Replacement .
Drain the drive axle. Refer &&ront Axle Lubricant Replacement.

Remove the front propeller shaft. RefeFtmnt Propeller Shaft Replacement .

Hw NP
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5. Remove the brake calipers. RefeFtont Brake Caliper Replacement .

6. Measure the torque required in order to rotagthion. Using an inch-pound torque
wrench, record the torque value for reassemblys Will give the combined preload for the
following components:

e The pinion bearings
e The pinion seal

e The carrier bearings
e The axle bearings

e The axle seals

oll==—F—>=7]|0

Fig. 47: View Of Pinion Shaft & Pinion Yoke Alignment M arks
Courtesy of GENERAL MOTORS CORP.

7. Scribe an alignment line between the pinion siadtthe pinion yoke.
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Fig. 48: Holding Pinion Y oke With Special Tool
Courtesy of GENERAL MOTORS CORP.

8. Install theJ 8614-01 (1) onto the pinion, as shown. S§gecial Tools.
9. Remove the pinion nut while holding th&614-01 (1). SeeSpecial Tools.

10. Install the J 8614-2 (2) and the J 8614-3 (1) iheJ 8614-01 (1), as shown. Segpecial
Tools.

11. Remove the pinon yoke by turning the J 8614}2l&kwise, while holding thé 8614-01
(1). SeeSpecial Tools.

IMPORTANT: Carefully remove the seal from the bore. Do not distort or
scratch the aluminum case.

12. Remove the oil seal using a suitable seal rehtogh
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Fig. 49: View Of Dust Deflector
Courtesy of GENERAL MOTORS CORP.

13. Remove the dust deflector from the pinion yosiegia soft-faced hammer.

Installation Procedure
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Fig. 50: View Of Dust Deflector
Courtesy of GENERAL MOTORS CORP.

1. Install the new deflector onto the pinion yoksing a soft-faced hammer.
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Fig. 51: Ingalling Pinion Oil Seal
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Drive the seal in straight, not at an angle, as this will damage
the aluminum housing.

2. Install the new oil seal by doing the following:
1. Position the oil seal in the bore.
2. Install the] 21128 over the oil seal. S&fpecial Tools.

3. Strike thel 21128 with a hammer, until the seal flange seats oraite housing
surface. Se8pecial Tools.

3. Apply sealant GM P/N 12346004 (Canadian P/N 1098348 equivalent, to the splines
the drive pinion yoke.

4. Install the pinion yoke.

Align the reference marks made during removal.
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NOTE: Do not hammer the pinion flange/yoke onto the pinion shaft.
Pinion components may be damaged if the pinion flange/yoke
Is hammered onto the pinion shaft.

5. Seat the pinion yoke onto the pinion shaft byitagit with a soft-faced hammer, until a
few pinion shaft threads show through the yoke.

6. Install the washer and a new pinion nut.

Fig. 52: Holding Pinion Y oke With Special T ool
Courtesy of GENERAL MOTORS CORP.

7. Install theJ 8614-01 (1) onto the pinion yoke, as shown. Special Tools.

NOTE: Refer to Fastener Notice .
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10.

11.

12.
13.
14.
15.
16.

IMPORTANT: If the rotating torque is exceeded, the pinion will have to be
removed and a new collapsible spacer installed.

Tighten the pinion nut while holding tde8614-01 (1). Se€Special Tools.

Tighten: Tighten the pinion nut, until the pinion end playust taken up. Rotate the pini
while tightening the nut to seat the bearings.

Measure the rotating torque of the pinion usmgnah-pound torque wrench.
Compare the measurement of the rotating torquectoneasurement recorded earlier.

Specification: The rotating torque of the pinion nut should b&€0.57 N.m (3-5 Ib in)
greater than the torque recorded during removal.

If the rotating torque is not within specificais, continue to tighten the pinion nut.

Tighten: Tighten the pinion nut in small increments, adeele until the torque required in
order to rotate the pinion is 0.40-0.57 N.m (3-Inlbgreater than the torque recorded
during removal.

Once the specified torque is obtained, rotagthion several times to ensure the bearings
have seated. Recheck the rotating torque and adijnstessary.

Install the front propeller shaft. ReferRoont Propeller Shaft Replacement .
Install the EPS. Refer Engine Shield Replacement .

Install the brake calipers. ReferFoont Brake Caliper Replacement .

Fill the drive axle. Refer teront Axle L ubricant Replacement.

Lower the vehicle.

DIFFERENTIAL CARRIER ASSEMBLY BUSHING AND BRACKET REPLACEMENT
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Fig. 53: Differential Carrier Assembly Bushing and Bracket Replacement
Courtesy of GENERAL MOTORS CORP.

Differential Carrier Assembly Bushing and Bracket Replacement

Callout Component Name

Preliminary Procedures

1. Remove the engine protection shield front. Reférastener Tightening
Specifications.

2. Remove the engine protection shield rear. RefEastener Tightening
Specifications.

3. Remove the front drive axle. Refervithed Drive Shaft Replacement .

Front Drive Axle Mounting Bolt (Qty: 1)

1 NOTE:
Refer to Fastener Notice .

Tip:
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are serviced with the mounting bracket.

intermediate shaft housing.

Tighten: 152 N.m (112 Ib ft)

e The bushings for the mounting bracket is not sed/separately. The)

e DO NOT completely tighten the bolts from the mongtbracket to th
frame. Leave the bolts loose to allow the brackghaent to the

<

3%

Mounting Bracket to the Front Drive Axle Bolt (Q)
Tighten: 152 N.m (112 Ib ft)

3 Mounting Front Drive Axle Bracket

DIFFERENTIAL CARRIER ASSEMBLY REPLACEMENT

D o S o —— “*
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Fig. 54: Differential Carrier Assembly Replacement
Courtesy of GENERAL MOTORS CORP.

Differential Carrier Assembly Replacement

Callout Component Name
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NOTE:
Refer to Fastener Notice .

Fastener Tightening Specifications. Refer toFastener Tightening Specifications.

Preliminary Procedures

1. Remove the engine protection shield front Reféiastener Tightening
Specifications.

2. Remove the engine protection shield rear. RaefEastener Tightening
Specifications.

3. Drain the front drive axle. Refer Emont Axle L ubricant Replacement.

4. Remove the wheel drive shafts. Refewtheel Drive Shaft Replacement .
Crossmember to Front Drive Axle Mounting Bolt (Q1y:

1

Tighten: 100 N.m (74 Ib ft).

Crossmember to Frame Mounting Bolt (Qty: 4)
2

Tighten: 160 N.m (118 Ib ft).
3 Crossmember to Frame Nut (Qty: 4)

4 Transfer Case Crossmember

Mounting Bracket Bolt (Qty: 2)
Tip: Support the front drive axle with a transmissiackj stand.

Tighten: 152 N.m (112 Ib ft).
6 Front Drive Axle

FRONT AXLE LUBRICANT LEVEL INSPECTION

Raise the vehicle. Refer ltafting and Jacking the Vehicle .
Ensure the vehicle is level.
Inspect the front axle for leaks. Repair as rsecgs

Remove the engine protection shield (EPS), ifpgmpd. Refer t&engine Shield
Replacement .

Clean the area around the front axle fill plug.
Remove the front axle fill plug and the washer.
7. Fabricate a dipstick from a pipe cleaner or simiem. Form the pipe cleaner into an "L".

»wnNhRE

o o
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IMPORTANT: Ensure that the pipe cleaner is resting on the bottom threads
of the fill hole.

8. Insert the pipe cleaner into the fill plug opgnmth the stem "L" is facing down.

9. Remove the pipe cleaner and measure the didtamehe bend in the pipe cleaner to the
lubricant level.

Specification: The oil level should be between 0-8 mm (0-0.4i@pw the fill plug
opening.

10. If the level is low, add fluid until the leved within the proper fluid level specification. Use
the proper fluid. Refer tBluid and L ubricant Recommendations.

NOTE: Refer to Fastener Notice .

11. Install the fill plug and the washer.
Tighten: Tighten the plug to 32 N.m (24 Ib ft).

12. Install the EPS, if equipped. Refe&ogine Shield Replacement .
13. Lower the vehicle.

DRIVE PINION AND RING GEAR REPLACEMENT

Tools Required

¢ J 8001 Dial Indicator Set. Se$pecial Tools.

¢ J 8614-01 Flange and Pulley Holding Tool. SBgecial Tools.
e J 21128 Axle Pinion Oil Seal Installer. S&pecial Tools.

e J 22536 Pinion Driver. Se&pecial Toals.

e J 22779 Side Bearing Backlash Gage. Special Tools.

e J 25025 Guide Pins. Se$pecial Toals.

¢ J 25588 Side Bearing Shim Installer. S8pecial Tools.

Removal Procedure

1. Raise the vehicle. Refer kofting and Jacking the Vehicle.

2. Remove the differential carrier assembly. Redddifferential Carrier Assembly
Replacement.
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3. Remove the drive pinion yoke and the oil seafeRi® Front Differential Drive Pinion
Flange/Y oke, Seal and Dust Deflector Replacement.

Fig. 55: Ingalling J 22536 Or J 44421 On Pinion
Courtesy of GENERAL MOTORS CORP.

4. Install thel 22536 as shown. Se8pecial Toals.

Ensure that thé 22536 is firmly seated on the pinion. S8pecial Tooals.

5. Drive the pinion out using thE22536 and a hammer. S&pecial Tools.

Strike theJ 22536 slowly. SeeSpecial Tools. Do not let the pinion fall out of the rear axle
housing.
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Fig. 56: View Of Collapsible Spacer & Pinion
Courtesy of GENERAL MOTORS CORP.

6. Remove the collapsible spacer from the piniosc&id the spacer.

7. Remove the pinion bearings and the cups. Refer itge Pinion Bearings Replacement.
8. Remove the ring gear. ReferRoffer ential Case Assembly Disassemble.

Installation Procedure
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Fig. 57: Ingalling Ring Gear Onto Differential Case
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: The mating surface of the ring gear and the differential case
must be clean and free of burrs before installing the ring
gear.

1. Install the ring gear to the differential casefdR toDifferential Case Assembly
Disassemble.
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. Install the new ring gear bolts.

Hand start each bolt to ensure that the ring gearaperly installed to the differential case.

NOTE: Refer to Fastener Notice .

. Tighten the new ring gear bolts alternately anstages, gradually pulling the ring gear ¢
the differential case.

Tighten: Tighten the ring gear bolts in sequence to 120 (89rib ft).

. Install the drive pinion bearing cups. Refebiave Pinion Bearings Replacement.

. Determine the selective shim thickness for tiéopigear. SeBifferential Side Bearing
Preload Adjustment Procedure.

. Install the selective shim onto the pinion.

. Install the inner pinion bearing onto the piniBefer toDrive Pinion Bearings
Replacement.

Fig. 58: View Of Collapsible Spacer & Pinion
Courtesy of GENERAL MOTORS CORP.

. Install a new collapsible spacer.
. Lubricate the pinion bearinas with axle lubrica&efer toFluid and L ubricant
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Recommendations .
10. Install the pinion to the axle housing.
11. Install the outer pinion bearing.

Fig. 59: Ingalling Pinion Oil Seal
Courtesy of GENERAL MOTORS CORP.

12. Install a new pinion oil seal using th@1128 . SeeSpecial Tools.

13. Apply sealant, GM P/N 12346004 (Canadian P/NoB@80) or equivalent, to the splines
of the pinion yoke.
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Fig. 60: View Of Pinion Shaft & Pinion Yoke Alignment M arks
Courtesy of GENERAL MOTORS CORP.

14. Install the pinion yoke.
Align the marks made during removal.

15. Seat the pinion yoke onto the pinion shaft lpyitag it with a softaced hammer until a fe
pinion shaft threads show through the yoke.

16. Install the washer and a new pinion nut.
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Fig. 61: Holding Pinion Y oke With Special Tool
Courtesy of GENERAL MOTORS CORP.

17. Install the] 8614-01 onto the pinion yoke as shown. Sgecial Tools.

IMPORTANT: If the rotating torque is exceeded, the pinion will have to be
removed and a new collapsible spacer installed.

18. Tighten the pinion nut while holding tBe614-01 . SeeSpecial Tools.

Tighten: Tighten the pinion nut until the pinion end playust taken up. Rotate the pinion
while tightening the nut to seat the bearings.
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19.

20.

21.

22.

Fig. 62: Measuring Pinion Rotating Torque

Courtesy of GENERAL MOTORS CORP.
Measure the rotating torque of the pinion uamgnch-pound torque wrench.

Specification: The rotating torque of the pinion should be 1.®42.m (10-20 Ib in) for
used bearings or 1.7-3.4 N.m (15-30 Ib in) for tearings.

If the rotating torque measurement is belowNLrA (10 Ib in) for used bearings or 1.7 N.m
(15 Ib in) for new bearings, continue to tightea ginion nut.

Tighten: Tighten the pinion nut, in small increments, asde&l, until the torque required in
order to rotate the pinion is 1.0-2.3 N.m (10-2@nlbfor used bearings or 1.7-3.4 N.m (15-
30 Ib in) for new bearings.

Once the specified torque is obtained, rotagihion several times to ensure the bearings
have seated.

Recheck the rotating torque and adjust if necessary

Install the differential carrier assembly. ReateDifferential Carrier Assembly
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Replacement.

23. Perform a gear tooth contact pattern check @pitiion and the ring gear. ReferGear
Tooth Contact Pattern Inspection.

24. Lower the vehicle.

Differential Side Bearing Preload Adjustment Procedure

IMPORTANT: 4 The differential side bearing preload adjustment must be
completed before the backlash adjustment can be started.

e In order to maintain the original backlash, adjust the
differential case side bearing preload by changing the
thickness of the left and the right side shim packs equally.

e Measure the service shims and the spacers one at atime.
Add the measurements together in order to obtain the total
thickness of the left or the right side shim pack.

e Do not use or reuse the original cast iron production shims.
Use service shims and spacers instead.

1. Install the drive pinion, if necessary. RefebDiave Pinion and Ring Gear Replacement .
2. Measure the rotating torque of the drive pinisimgian inch-pound torque wrench.

Specification: The rotating torque of the drive pinion shouldlbé-3.4 N.m (15-30 |b in)
for new bearings or 1.1-2.3 N.m(10-20 Ib in) foedidearings.

3. Record the measurement.

IMPORTANT: Before installation of the differential assembly, ensure that
the side bearing surfaces in the axle housing are clean and
free of burrs. If the original bearings are to be reused, the
original bearing cups must also be used.

4. Install the differential assembly with the sidgabngs and bearing cups into the axle
housing.
5. Insert one 4.318 mm (0.170 in) thick service spatto the left side of the axle housing.

6. Side the differential assembly towards the sersgacer in order to hold the spacer in
place.

7. Install thed 22779 between the right side differential side bearimg and the axle housing.
SeeSnecial Tools
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10.
11.
12.

13.

14.

15.

16.

17.
18.

19.
20.
21.
22.
23.

24

IMPORTANT: Over-tightening may spread the housing and result in
incorrect shim selection.

Tighten the knob on thk22779 until there is moderate drag when &i22779 is moved.
SeeSpecial Toals.

Remove thd 22779 . SeeSpecial Tools.

Remove the service spacer.

Using a micrometer, measure the thickness af 22779 in 3 locations. Segpecial Tools.
Calculate the average of the 3 measurements.

Record the measurement.
Using a micrometer, measure the thickness afehace spacer.
Record the measurement.

Add the thickness of the service spacer to\heage thickness of tl22779 . SeeSpecial
Tooals.

The resulting value is the total service shim thesds without preload for the axle.

Insert one 1.016 mm (0.040 in) service shim betwthe right side differential side bearing
cup and the axle housing.

Insert one BENT 1.016 mm (0.040 in) service dhetween the right side differential side
bearing cup and the service shim.

Install thel 22779 on the left side of the differential assembly. Special Tools.

While rotating the ring gear back and forthhta the knob on th&22779 until there is
approximately 0. Se$pecial Tools.025-0.051 mm (0.001-0.002 in) of backlash between
the ring gear and the drive pinion.

Once the amount of backlash is obtained, rerit@@ 22779 . SeeSpecial Tools.
Remove the differential case with the differantide bearings and the bearing cups.
Remove the service shims.

Using a micrometer, measure the thickness af 22779 in 3 locations. Segpecial Tools.
Calculate the average of the 3 measurements.

This value is the left side service shim thicknegkout preload.

Subtract the service shim thickness for thesld& of the axle calculated in step 23 from
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25.

26.

27.

28.

29.
30.

31.
32.

33.

34.

the total service shim thickness, calculated ip §&
This value is the service shim thickness for tigatrside of the axle without preload.

In order to initially set the preload of thefeiiéntial side bearings and the backlash to
approximately 0.013-0.023 mm (0.005-0.009 in), tdieevalue determined in step 24 and
add 0.0203 mm (0.008 in) service shim thicknes$kisoamount.

Assemble the left side shim pack using one 4313 0.170 in) service spacer and the
appropriate amount of selective service shims ag#ie thickness determined in step 23.

Measure the service spacer and the service shpasasely.
Add the measurements together in order to detertineneotal shim pack thickness.

Assemble the right side shim pack using one84f (0.170 in) service spacer and the
appropriate amount of selective service shims ag#ie thickness determined in step 25.

Measure the service spacer and the service shpasasely.
Add the measurements together in order to detertineneotal shim pack thickness.

Install the differential assembly with the diffatial side bearings and the differential side
bearing cups.

Install the left side service spacer betweematte housing and the differential assembly.
Install the left side selective service shinglams.

The service shim or shims must be installed betvleeservice spacer and the differential
side bearing cup.

Install the right side service spacer betweeraite housing and the differential assembly.

Install the right side selective service shirstoms using thd 25588 , if necessary. See
Special Tools.

The service shim or shims must be installed betvlaegervice spacer and the differential
side bearing cup.

Install the differential bearing caps and thiksbo
Tighten: Tighten the differential bearing cap bolts to 68146 Ib ft).

Measure the drive pinion and differential sieanna preload usina an inch-pound toraue
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wrench.
Rotate the pinion several times to ensure therdifteal side bearings have seated.

Specification: The rotating torque of the drive pinion and diéetial side bearings should
be 3.9-6.2 N.m (30-55 Ib in) for new bearings @-2.1 N.m (25-45 |b in) for used
bearings.

Record the measurement.

35. Calculate the differential side bearing prelbgcubtracting the drive pinion preload,
measured in Step 2, from the drive pinion and dbfiéal case bearing preload, measure
Step 33.

Multiply the value obtained by the axle ratio.

Specification: The differential case side bearing preload shbald.7-4.0 N.m (15-35 |b
in).

36. If the differential side bearing preload is wathin specifications, add or subtract shim
thickness equally from each shim pack as necessargler to increase/decrease the side
bearing preload.

37. Once the differential side bearing preload rsas, measure the backlash and adjust, if
necessary. Refer B®acklash Inspection and Adjustment.

38. Once the differential side bearing preload aawklash is correct, perform a gear tooth
contact pattern check in order to ensure propgniaént between the ring and pinion ge
Refer toGear Tooth Contact Pattern Inspection.

DRIVE PINION BEARINGSREPLACEMENT

Tools Required

¢ J 5590 Pinion Bearing Race Installer - Rear. Special Tools.
e J 7817 Outer Bearing Race Installer. S§gecial Tools.

e J 8092 Universal Driver Handle- 3/4 in - 10. S8pecial Tools.
¢ J 8614-01 Flange and Pulley Holding Tool. SBgecial Tools.

e J 21128 Axle Pinion Oil Seal Installer. S&pecial Tools.

o J 22912-B Split-Plate Bearing Puller. S&pecial Tools.

e J 29609 Rear Pinion Bearing Cup Installer. Sggecial Tools.
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Removal Procedure

1. Raise the vehicle. Refer ltofting and Jacking the Vehicle.
2. Remove the differential carrier assembly. Redddifferential Carrier Assembly

Replacement.
3. Remove the drive pinion from the axle. RefeDtave Pinion and Ring Gear

Replacement.
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Fig. 63: Removing Inner Pinion Bearing Using Hydraulic Press
Courtesy of GENERAL MOTORS CORP.

4. Press the bearing off of the pinion usinglt#2912-B . SeeSpecial Tools.
5. Remove the shim.
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Fig. 64: Removing Outer Pinion Bearing Cup
Courtesy of GENERAL MOTORS CORP.

. Remove the outer pinion bearing cup from the aalgsimg using a hammer and a brass
in the slots provided. Move the drift back andlidretween one side of the cup and the
other in order to work the cups out of the housivenly.
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Fig. 65: Removing Inner Pinion Bearing Cup
Courtesy of GENERAL MOTORS CORP.

7. Remove the inner pinion bearing cup from the amlesing using a hammer and a brass
in the slots provided. Move the drift back andidretween one side of the cup and the
other in order to work the cups out of the housivenly.

Installation Procedure




2007 Hummer H3

2007 Driveline/Axle Front Drive Axle - H3

Fig. 66: Installing Outer Pinion Bearing Cup
Courtesy of GENERAL MOTORS CORP.

1. Install the outer pinion bearing cup usingdh#817 (1) and the) 8092 (2). SeeSpecial
Tools.
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Fig. 67: Ingalling Inner Pinion Bearing Cup
Courtesy of GENERAL MOTORS CORP.

2. Install the inner pinion bearing cup using d9609 (2) and thel 8092 (1). SeeSpecial
Tools.

3. Determine the selective shim thickness for tiopi Refer tdPinion Depth Adjustment.
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Fig. 68: Installing Inner Pinion Bearing
Courtesy of GENERAL MOTORS CORP.

4. Install the selective shim between the innergnimearing and the shoulder on the gear.
5. Install the inner pinion bearing using thB590 . SeeSpecial Tools.

Press the bearing on until the cone seats on tir@npshim.

6. Install a new collapsible spacer.
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7. Lubricate the pinion bearings with axle lubricdsge the proper fluid. Refer Euid and
L ubricant Recommendations .

8. Install the pinion into the axle housing.
9. Install the outer pinion bearing onto the pinion.

Fig. 69: Ingalling Pinion Oil Seal
Courtesy of GENERAL MOTORS CORP.

10. Install a new pinion oil seal using th@1128 . SeeSpecial Tools.

11. Apply sealant GM P/N 12346004 (Canadian P/N 3@8B) or equivalent to the splines of
the pinion yoke.
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Fig. 70: View Of Pinion Shaft & Pinion Yoke Alignment M arks
Courtesy of GENERAL MOTORS CORP.

12. Install the pinion yoke.
Align the marks made during removal.

13. Seat the pinion yoke onto the pinion shaft Ipyitag it with a softaced hammer until a fe
pinion shaft threads show through the yoke.

14. Install the washer and a new pinion nut.
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Fig. 71: Holding Pinion Y oke With Special T ool
Courtesy of GENERAL MOTORS CORP.

15. Install the] 8614-01 onto the pinion yoke as shown. Sgecial Tools.

NOTE: Refer to Fastener Notice .

IMPORTANT: If the rotating torque is exceeded, the pinion will have to be
removed and a new collapsible spacer installed.

16. Tighten the pinion nut while holding tBe3614-01 . SeeSpecial Tools.

Tighten: Tighten the pinion nut until the pinion end playust taken up. Rotate the pinion
while tightening the nut to seat the bearings.
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17.

18.

19.

20.

Fig. 72: Measuring Pinion Rotating Torque
Courtesy of GENERAL MOTORS CORP.

Measure the rotating torque of the pinion uamgnch-pound torque wrench.

Specification: The rotating torque of the pinion should be 1.®42.m (10-20 Ib in) for
used bearings or 1.7-3.4 N.m (15-30 Ib in) for tearings.

If the rotating torque measurement is belowNLrA (10 Ib in) for used bearings or 1.7 N.m
(15 Ib in) for new bearings, continue to tightea ginion nut.

Tighten: Tighten the pinion nut, in small increments, asde&l, until the torque required in
order to rotate the pinion is 1.0-2.3 N.m (10-2@nlbfor used bearings or 1.7-3.4 N.m (15-
30 Ib in) for new bearings.

Once the specified torque is obtained, rotagihion several times to ensure the bearings
have seated.

Recheck the rotating torque and adjust if necessary

Install the differential carrier assembly. ReateDifferential Carrier Assembly
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Replacement.
21. Lower the vehicle.

DIFFERENTIAL REPLACEMENT

Tools Required

¢ J 8001 Dial Indicator Set. Se$pecial Tools.

¢ J 3289-20 Holding Fixture. Se&pecial Tools.

e J 34178 Spreader Gage Adapter. Secial Tools.

o J 45222 Axle Housing Spreader. S8pecial Tools.

o J-45222-10 Axle Housing Spreader Adapters. Special Tools.
¢ J-45935 Holding Fixture. Se&pecial Toals.

Removal Procedure

1. Remove the differential carrier assembly fromvibleicle. Refer t®ifferential Carrier

Assembly Replacement.

Fig. 73: View Of Front Axle Shaft Housing Tube
Courtesy of GENERAL MOTORS CORP.
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2. Remove the bolts retaining the front axle shaiitsing tube to the front drive axle housing.
3. Remove the front axle shaft housing tube assembly

Fig. 74: View Of J-45935, J 3289-20, J 3289-22 & Set Screw
Courtesy of GENERAL MOTORS CORP.

4. Install theJ-45935 (1) to the front drive axle housing using axle ming bolts. See
Special Tools.

5. Insert the)-45935 (1) into the bench mounting fixtude3289-20 (2). SeeSpecial Tools.
6. Install the locking pin J 3289-22 (3), then teghthe set screw (4).
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Fig. 75: View Of Differential Cover
Courtesy of GENERAL MOTORS CORP.

7. Remove the front axle housing cover bolts.
8. Remove the front axle housing cover and gasket.
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Fig. 76: View Of J-45222-10 & J 45222 Installed On Front Axle Housing
Courtesy of GENERAL MOTORS CORP.

9. Install theJ-45222-10 (1) to the front axle housing as shown. Special Tools.
10. Install thel 45222 (2) to theJ-45222-10 as shown. Segpecial Tools.
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11.

12.
13.

14.

Fig. 77: View Of J 8001-1, J 8001-2, J 34178 & J 8001-3

Courtesy of GENERAL MOTORS CORP.

Install theJ 8001-1 (2), theJ 8001-2 (3), thed 34178 (4, 6) and thd 8001-3 (5) as showr
SeeSpecial Tools.

Preload thd 8001-3 approximately 3/4 of a turn clockwise.

Rotate the indicator housing to align the ingicaeedle of thd 8001-3 (5) and the dial
indicator face to ZERO.

Spread the axle housing by turning the clevesof thed 34178 while observing thd
8001-3 . Spread the housing just enough to remove tlfierdiftial assembly. DO NOT
snread the housina more than 1 02 mm (0 040 imSBecial Tools
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Fig. 78: View Of Bearing Cap Bolts
Courtesy of GENERAL MOTORS CORP.

15. Mark the bearing caps left and right then remoeebiaring cap bolts and the bearing ¢
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Fig. 79: Removing Differential Case From Axle Housing
Courtesy of GENERAL MOTORS CORP.

CAUTION: To prevent personal injury and/or component damage,
support the differential case when removing the case
from the axle housing. If the case is not supported, the
differential case could fall and cause personal injury or
damage to the differential case.

NOTE: When removing the differential case from the axle housing, do
not damage the cover gasket surface. If the cover gasket
surface is damaged, lubricant may leak from the axle and
cause premature failure of the axle assembly.

16. Remove the differential case from the axle mgussing a pry bar and a block of wood.
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17. Remove the bearing cups, the shims and therspasaecessary. Mark the cups and shims
left and right and in order as necessary. Placeups and the shims with the bearing caps.

18. Remove thd 8001-1 , theJ 8001-2 , theJ 34178 and the] 8001-3 . SeeSpecial Tooals.
19. Remove thd 45222 and thel-45222-10 . SeeSpecial Toals.

Installation Procedure

1. Lubricate the differential side bearings withealklbricant. Use the proper fluid. Refer to
Fluid and Lubricant Recommendations .
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Fig. 80: View Of J-45222-10 & J 45222 Installed On Front Axle Housing
Courtesy of GENERAL MOTORS CORP.

2. Install thel-45222-10 (1) and thel 45222 (2) to the front axle housing as shown. See
Special Toals.
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Fig. 81: View Of J 8001-1, J 8001-2, J 34178 & J 8001-3
Courtesy of GENERAL MOTORS CORP.

. Install the] 8001-1 (2), theJ 8001-2 (3) thed 34178 (4, 6) and thd 8001-3 (5) as shown.
SeeSpecial Tools.

. Preload thd 8001-3 (5) approximately 3/4 of a turn clockwise.

. Rotate the indicator housing to align the indicaieedle of thd 8001-3 (5) and the dial
indicator face to ZERO.

. Spread the axle housing by turning the clevievs@f thed 34178 while observing thd
8001-3 . Spread the housing just enough to remove tferdiftial assembly. DO NOT
snread the housina more than 1 02 mm (0 040 imSBecial Tools
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10.

Fig. 82: View Of Bearing Cap Bolts

Courtesy of GENERAL MOTORS CORP.

Place the case with the bearing cups instalkedtiie axle housing.
Install the bearing caps and bolts. Do not totaebearing cap bolts at this time.

Adjust the differential side bearing preload.d¢dDrive Pinion and Ring Gear
Replacement.

Adjust the backlash. Refer Backlash Inspection and Adjustment.
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11.

12.

13.
14.

15.
16.

17.
18.

Perform the gear tooth contact pattern checlerReGear Tooth Contact Pattern
Inspection.

NOTE: Refer to Fastener Notice .

Tighten the bearing cap bolts.
Tighten: Tighten the bearing cap bolts to 63 N.m (46 b ft)

Install the front axle housing cover gasket.
Install the front axle housing cover and bolts.

Tighten: Tighten the bolts to 30 N.m (22 Ib ft).

Install the front axle shaft housing tube ass$gtabthe front drive axle housing.

Install the bolts retaining the front axle shweftising tube assembly to the front drive axle
housing.

Tighten: Tighten the front axle shaft tube to axle bolt§@N.m (44 Ib ft).

Remove thd-45935 from the front drive axle housing. S8gecial Tools.

Install the differential carrier assembly to vedicle. Refer t®ifferential Carrier
Assembly Replacement.

DIFFERENTIAL CASE ASSEMBLY DISASSEMBLE

Tools Required

J 22888-D Side Bearing Remover Kit. S&pecial Tools.

Disassembly Procedure

1.

Place the differential case in a vise.
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Fig. 83: Removing Differential Side Bearing
Courtesy of GENERAL MOTORS CORP.

2. Install theJ 22888-20A (2) and thel 8107-2 (1) as shown.
3. Remove the differential side bearings usingltB2888-20A and the] 8107-2 .
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Fig. 84: View Of Ring Gear Bolts
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: The ring gear bolts have left-handed threads.

4. Remove the ring gear bolts.
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NOTE: Do not pry the ring gear from the differential case. Prying the
ring gear from the differential case may cause damage to the
ring gear and/or the differential case.

Fig. 85: Removing Ring Gear
Courtesy of GENERAL MOTORS CORP.

5. Remove the ring gear from the differential case.

Drive the ring gear off with a brass drift, if nesary.
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Fig. 86: View Of Pinion Shaft Lock Bolt
Courtesy of GENERAL MOTORS CORP.

6. Remove the pinion shaft lock bolt.
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Fig. 87: View Of Differential And Pinion Shaft
Courtesy of GENERAL MOTORS CORP.

7. Remove the pinion shatft.
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Fig. 88: Exploded View Of Differential Case
Courtesy of GENERAL MOTORS CORP.

8. Remove the differential pinion gears and theedgfhtial side gears.
1. Mark the pinion gears top and bottom and thesifitial side gears left and right.
2. Roll the differential pinion gears out of the &agth the pinion thrust washers.
3. Remove the differential side gears and the s@e tprust washers.

DIFFERENTIAL CASE BEARINGSINSPECTION

IMPORTANT: 4 When replacing the worn or cracked bearings and the
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cups, replace the bearings in sets.

e The low mileage bearings may have very small
scratches and pits on the rollers and the bearing cups
from the initial preload.

Do not replace a bearing for this reason.

1. Inspect the bearings for smooth rotation aftingpi
2. Inspect the bearing rollers for wear.
3. Inspect the bearing cups for the following caodi:
e Wear
e Cracks
e Brinelling
e Scoring

DIFFERENTIAL CASE AND GEARSINSPECTION

1. Inspect the following components for excessivarvaad/or fit:
e The pinion gear shaft
e The thrust washers
o The differential case for wear, cracks and scoring
o The fit of the pinion gear shatft in the differehtase
o The fit of the differential side gears in the diffatial case
o The fit of the side gears on the axle shafts

2. Inspect the teeth of the pinion gears and tHerdiftial side gears for the following
conditions:

e Wear
e Cracks
e Scoring
e Spalling
3. Replace any worn or poor fitting components ass&ary.

PINION AND RING GEAR INSPECTION

1. The ring and pinion gears are matched sets astlliaueplaced any time a replacement of

either is necessary.
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2. Inspect the pinion and the ring gear teeth ferfdiowing conditions:
e Cracking
e Chipping
e Scoring
o Excessive wear
Inspect the pinion gear splines for wear.
Inspect the pinion flange splines for wear.
Inspect the fit of the pinion flange on the pmgear.

Inspect the sealing surface of the pinion flaioganicks, burrs or rough tool marks which
will damage the inside diameter of the pinion sewl result in an oil leak.

7. Inspect all of the parts for wear and replaceeagssary.

o v AW

THRUST WASHERS, SHIMS AND ADJUSTER SLEEVES INSPECTION
1. Inspect the shims and the thrust washers foksraad chips.
The damaged shims should be replaced with an gaidid service shim.
2. Inspect the adjuster sleeves for damaged thrBagidace if required.

DIFFERENTIAL CASE ASSEMBLY ASSEMBLE

Tools Required

¢ J 8092 Universal Driver Handle - 3/4 in - 10. S8gecial Tools.
e J 25299 Side Bearing Installer. S&pecial Tools.

Assembly Procedure

1. Lubricate the pinion and side gears using axiadant. Use the proper fluid. Refer to
Fluid and Lubricant Recommendations.
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4.

%M

Fig. 89: Exploded View Of Differential Case

Courtesy of GENERAL MOTORS CORP.

Install the differential side gear thrust washierthe differential side gears.
Install the differential side gears and thrussihvess into the differential case.

If the same differential side gears and the thmasthers are being used, install the side ¢
and the thrust washers to their original locations.

Install the differential pinion gears and thnusishers by performing the following steps:
1. Position one pinion gear between the differesi@dd gears.
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2. Position the second pinion gear between therdifteal side gear directly opposite of
the first gear.

3. Rotate the differential side gears until theqmrgears are directly opposite the
opening in the differential case.

4. Install the thrust washers.

Rotate the pinion gears toward the differentiabagsening in order to permit the
sliding in of the thrust washers.

5. Install the pinion gear shatft.

NOTE: Refer to Fastener Notice .

6. Install the new pinion gear shaft lock bolt.

Tighten: Tighten the new pinion shaft lock bolt to 25 N18 (b ft).
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7.

Fig. 90: Ring Gear & Differential Case

Courtesy of GENERAL MOTORS CORP.

IMPORTANT: The mating surface of the ring gear and the differential case
must be clean and free of burrs before installing the ring
gear.

Install the ring gear onto the differential case.
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IMPORTANT: The ring gear bolts have left-hand threads.

8. Install the new ring gear bolts.

Hand start each bolt to ensure that the ring gearaperly installed to the differential case.

9. Tighten the ring gear bolts. Tighten the ringrdeats alternately and in stages, gradually
pulling the ring gear onto the differential case.

Tighten: Tighten the ring gear bolts in sequence to 120 (89rib ft).
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Fig. 91: Ingalling Differential Side Bearing
Courtesy of GENERAL MOTORS CORP.

10. Install the differential side bearings by peniong the following steps:

1. In order to protect the differential case, irdta# J 8107-2 in the case on the side
opposite the bearing installation.
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Install the] 25299 (2) and the] 8092 (1) onto the differential case bearing as shown.

SeeSpecial Tools.
Install the differential case bearings usingxi38790 and thel 8092 . SeeSpecial

Tools.

2.

3.

PINION DEPTH ADJUSTMENT

Tools Required

¢ J 8001 Dial Indicator Set. Se$pecial Tools.
e J 34925 Pinion Setting Gage and Components. Seaeial Tools.

Adjustment Procedure

IMPORTANT: Make sure all of the tools, the differential side bearing bores
and the pinion bearing cups are clean before proceeding.

1. Lubricate the pinion bearings with axle lubricd®efer toFluid and L ubricant

Recommendations.
2. Install the pinion bearings into the axle housing
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Fig. 92: Assembling J 21777-35, J 21777-43, J 21777-42 & J 23597-11
Courtesy of GENERAL MOTORS CORP.

3. Assemble the J 21777-40 (1), thel777-43 (2), thed 21777-42 (3) and the J 23597-11
(4) into the axle housing as shown.

NOTE: Refer to Fastener Notice .

4. While holding thel 21777-43 stationary, install an inch-pound torque wrenchhennut of
theJ 21777-43 .
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Tighten: Tighten the nut on th&21777-43 until a rotating torque of 1.7-2.8 N.m (25-1b
in) is obtained.

. Rotate the assembly several times in both doesin order to seat the pinion bearings.

. Check the rotating torque of the assembly. Itdngue is less than 1.7 N.m (15 Ib in),
continue to tighten the nut on td&1777-43 until a rotating torque of 1.7-2.8 N.m (15-25
Ib in) is obtained.

™ 2
b

Fig. 93: Assembling J 21777-45 & J 21777-1
Courtesy of GENERAL MOTORS CORP.
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7. Assemble thd 21777-45 (1, 2) to the J 23597-1 (3) as shown.

8. Rotate the J 23597-1 within tA&1777-45 . The J 23597-1 must rotate back and forth
freely within the discs. If the J 23597-1 doesnmutate freely, disassemble the components,
inspect for proper seating and/or mis-aligned carapts and re-assemble.
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Fig. 94: IdentifyingJ 21777-1 & J 44416-3
Courtesy of GENERAL MOTORS CORP.

9. Align the plunger of the J 23597-1 (1) to the8%27-11 (2).
10. Install the] 8001 to the J 23597-1 as follows:
1. Loosely clamp thd 8001 onto the stem on the J 23597-1. Special Tooals.
2. Place the contact pad of th8001 onto the mounting post of the J 23597-1. See
Special Toals.

3. With the contact pad of tl3e8001 touching the mounting post of the J 23597-1,
loosen the lock nut on tlE8001 and push down on tlE8001 until the needle thé

8001 has turned 3/4 of a turn clockwise. Special Tools.
4. Tighten the clamp on tlle8001 finger tight. Seé&pecial Tools.
11. Move the plunger of the J 23597-1 back and fantf the needle of thé& 8001 indicates
the greatest deflection. S8pecial Tools.

The deflection is the point where the needle chadgection.
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12.

13.

14.

15.

16.

17.

Fig. 95: M easuring Necessary Shim Thickness

Courtesy of GENERAL MOTORS CORP.

At the greatest point of deflection, move thadnag of the] 8001 until the needle indicatt
ZERO. Seépecial Tools.

Move the plunger of the J 235%hack and forth again to verify the zero settdjust the
housing of thel 8001 as necessary to set the needle to zeroSSestal Tools.

Rotate the plunger of the J 23597-1 away fradtB3597-11 until it no longer touches the
J 23597-11 or the J 21777-29.

The value indicated on tHe8001 is the thickness of the shim needed in orderttthse
depth of the pinion. Segpecial Tools.

Select the shim that indicates the proper tleisknMeasure the shim with a micrometer in
order to verify that the thickness is correct.

Remove the pinion depth setting tools.
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18. Remove the pinion bearings.

19. Install the pinion shim between the pinion gaadt the inner pinion bearing. ReferDoive
Pinion Bearings Replacement .

BACKLASH INSPECTION AND ADJUSTMENT

Tools Required

¢ J 8001 Dial Indicator Set. Se8pecial Tools.
e J 25025 Guide Pins. Se$pecial Tools.
¢ J 25588 Side Bearing Shim Installer. S8pecial Tools.

Adjustment Procedure

Fig. 96: M easuring Ring Gear Backlash
Courtesy of GENERAL MOTORS CORP.
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Install the] 25025-1 and theJ 8001 to the axle housing as shown. Special Tools.
Place the indicator stem of th&001-3 at the heel end of a gear tooth.

Set the) 8001-3 so that the stem is aligned with the gear rotadiwhperpendicular to the
tooth angle.

Preload the dial of th£8001-3 .

Align the needle and the dial face of th8001-3 to ZERO.

While holding the drive pinion stationary, mowe ting gear back and forth.
Measure and record the backlash.

Repeat the measuring procedure at eight poiotsmdrthe ring gear.

Specification: The difference between the backlash at all oftbasuring points should
not vary by more than 0.05 mm (0.002 in).

If the difference between the backlash at alhefmeasuring points varies by more than
0.05 mm (0.002 in), inspect for the following camais:

e Burrs
o A distorted case flange
e Uneven bolting

If the difference between all the measuring @omtvithin specifications, the backlash at
the minimum lash point measured should be:

Specification: The backlash between the ring gear and the dnnverpshould be between
0.08-0.25 mm (0.003-0.010 in) with a preferred stk of 0.13-0.18 mm (0.005-0.007
in).

IMPORTANT: 4 Do not use the original cast iron production shims to
adjust the backlash. Use service shims and spacers
instead.

e Adjust the thickness of the shim pack on each side of
the differential in equal amounts. This will maintain the
correct axle side bearing preload.

e Moving 0.05 mm (0.002 in) of shim thickness from one
side of the differential to the other will change the
backlash adjustment approximately 0.03 mm (0.001 in).
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9. If the backlash is too small, increase the batkising the following procedure:

1.

Remove the bearing cap bolts and the bearing caps

Mark the bearing caps left or right.

Remove the differential case assembly with ttegibg cups and the shims.
Mark the bearing cups and the shims left or right.

Measure the thickness of left side shim pack.

Measure the production shim or the shim and sespeeer in 3 locations.
Measure each shim separately.

Calculate the average of the 3 measurementsdbr shim.

Add the average of each of the shim measuremegethier.

Record the measurement. This is the thicknesséolett side shim pack.

Assemble a new left side shim pack by decredkmgppropriate amount of thickness
from the original left side shim pack. If the ongl shim is cast iron production shim,
assemble the shim pack using a service spaceearndesshims. For example, to
increase the backlash by 0.05 mm (0.002 in), rerdk@ mm (0.004 in) of thickness
from the left side shim pack.

Measure the thickness of right side shim pack.

Measure the shim or the shim and service spa@lacations.

Measure each shim separately.

Calculate the average of the 3 measurementsdébr shim.

Add the average of each of the shim measuremegethier.

Record the measurement. This is the thicknesséoright side shim pack.

Assemble a new right side shim pack by increasiagappropriate amount of thickn
to the original right side shim pack. If the origishim is cast iron production shim,
assemble the shim pack using a service spaceearndesshims. For example, to
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increase the backlash by 0.05 mm (0.002 in), atid ®m (0.004 in) of thickness
the right side shim pack.

10. If the backlash is too large, decrease the halkising the following procedure:

1.

Remove the bearing cap bolts and the bearing caps

Mark the bearing caps left or right.

Remove the differential case assembly with ttegibg cups and the shims.
Mark the bearing cups and the shims left or right.

Measure the thickness of left side shim pack.

Measure the production shim or the shim and sespeeer in 3 locations.
Measure each shim separately.

Calculate the average of the 3 measurementsdbr shim.

Add the average of each of the shim measuremegethier.

Record the measurement. This is the thicknesséolett side shim pack.

Assemble a new left side shim pack by increasiegppropriate amount of thickness
to the original left side shim pack. If the oridisaim is cast iron production shim,
assemble the shim pack using a service spaceearndesshims. For example, to
increase the backlash by 0.05 mm (0.002 in), atld ©um (0.004 in) of thickness to
the left side shim pack.

Measure the thickness of right side shim pack.

Measure the shim or the shim and service spa@lacations.

Measure each shim separately.

Calculate the average of the 3 measurementgadbr shim.

Add the average of each of the shim measuremegethier.

Record the measurement. This is the thicknesséoright side shim pack.

Assemble a new right side shim pack by decreélssgppropriate amount of
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thickness to the original right side shim packh# original shim is cast irc
production shim, assemble the shim pack usingwcsespacer and service shims. For
example, to decrease the backlash by 0.05 mm (@d02Zmove 0.10 mm (0.004 in)
of thickness to the right side shim pack.

11. Install the differential case assembly withlibaring cups.

12. Install the left side service spacer betweemite housing and the differential case.

13. Install the right side service spacer betweeraite housing and the differential case.

Fig. 97: Ingalling The Left Side Service Shim Using J 25588
Courtesy of GENERAL MOTORS CORP.

14. Install the left side service shim using dH&5588 , if necessary. Segpecial Tools.

The service shim must be installed between thecgespacer and the differential bearing
cup.
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15. Install the right side service shim using #5588 , if necessary. Segpecial Tools.

The service shim must be installed between thecgespacer and the differential bearing
cup.

NOTE: Refer to Fastener Notice .

16. Install the bearing caps and bolts.
Tighten: Tighten the bolts to 63 N.m (46 Ib ft).

17. Recheck the backlash and adjust, if necessary.

18. Once backlash is correct, perform a gear tomtkact pattern check in order to ensure
proper alignment between the ring and pinion gdefer toGear Tooth Contact Pattern

Inspection.

GEAR TOOTH CONTACT PATTERN INSPECTION

The gear contact pattern check is not a subsfautdjusting the pinion depth and backlash. Use
this method in order to verify the correct runngagition of the ring gear and the drive pinion.
Gear sets which are not positioned properly maydigy and/or have a short life span. A pattern
check ensures that when best contact has beenethtaetween the ring gear and the drive
pinion, the system will produce low noise and haeng life.

Drive Pinion and Ring Gear Identification

Production drive pinion and ring gears are manufack by using a 2-cut or a 5-cut method. The
gear tooth contact patterns that are produced éaxch style of gear set differ slightly. A 2-cut
gear will produce a pattern that is bias from theetb the heel of the tooth (drive side), while a
5-cut gear set will produce a square pattern fitmaride to the heel of the tooth (drive side).
When diagnosing the gear tooth contact patteraydégss of what type of gear set it is, a correct
pattern will be centered within the area of thehp&rom toe to heel and from top to bottom.

Gear Tooth Nomenclature
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Fig. 98: Defining Gear Tooth Nomenclature
Courtesy of GENERAL MOTORS CORP.

The side of the ring gear tooth which curves outh\@ris convex, is the drive side (4). The
concave side is the coast side (3). The end dbtitl nearest the center of the ring gear is t€
end (2). The end of the tooth farthest away froencénter is the heel end (1).

Adjustments Affecting Tooth Contact
The following 2 adjustments affect the tooth contsattern:

o Backlash adjustment
e Pinion depth adjustment
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The effects of bearing preloads are not readilyaegqt on har-loaded tooth contact patte
tests. However, bearing preloads should be withecifications before proceeding with backl
and pinion depth adjustments.

Backlash Adjustment

The backlash can be adjusted by either varyinghib&ness of the side bearing shims from side
to side or by moving the adjuster sleeve(s) inutran both. By adjusting the shim thickness or
moving the adjuster sleeve(s), the case and riagagsembly will move closer to or further a
from the pinion. In most cases, adjusting the kestkivill correct an abnormal contact pattern.
This adjustment will also be used to set the sehibg preload.

o If the thickness of the right shim is increasedheradjuster sleeve is moved in (if
applicable), along with an equal decrease in tio&nikss of the left shim or the adjuster
sleeve is moved out (if applicable), the backlaghimerease.

o If the thickness of the left shim is increasedhar &djuster sleeve is moved in (if applical
along with an equal decrease in the thicknessesofigt shim or the adjuster sleeve is
moved out (if applicable), the backlash will deseea

Pinion Depth Adjustment

Adjust the position of the pinion by increasingdecreasing the distance between the pinion
and the centerline of the ring gear. Decreasinglistance moves the pinion closer to the
centerline of the ring gear. Increasing the distanoves the pinion farther away from the
centerline of the ring gear.

Testing Procedure

1. Wipe clean the differential case, the ring gewt the axle housing of lubricant. Carefully
clean each tooth of the ring gear.
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Fig. 99: Applying Gear Marking Compound To Ring Gear Teeth
Courtesy of GENERAL MOTORS CORP.

. Use a medium stiff brush in order to sparinglglggear marking compound, GM P/N
1052351 (Canadian P/N 10953497) or equivalent] w@f &he ring gear teeth.

. Torque the bearing caps bolts to specification.




2007 Hummer H3

2007 Driveline/Axle Front Drive Axle - H3

IMPORTANT: Avoid turning the ring gear excessively.

4. Using a wrench, turn the drive pinion flange/yskethat the ring gear rotates 3 full
revolutions.

5. Turn the drive pinion flange/yoke in the opposileection so that the ring gear rotates 3
revolutions in the opposite direction.

6. Observe the pattern on the ring gear teeth. Cantpa pattern with the following
illustrations.

Correct Contact Pattern

Condition

Fig. 100: Identifying Correct Gear Tooth Contact Pattern
Courtesy of GENERAL MOTORS CORP.

The backlash and pinion depth is correct.
Correction
None requirec

Service Hints
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Loose bearings on the drive pinion or in the ddferal case may cause patterns that vary. |
contact pattern varies, inspect the following paelsettings:

o Total assembly
¢ Differential case
e Pinion
If these settings are correct, inspect for damagpcorrectly assembled parts.

Drive Side Heel - Coast Side Toe Contact Pattern

Fig. 101: Identifying Drive Side Hedl - Coast Side Toe Contact Pattern
Courtesy of GENERAL MOTORS CORP.

Condition
The backlash is incorrect. The ring gear is toafaay from the pinion.

Correction

Decrease the backlash. Move the ring gear clogetpinion by adjusting the side bearing shim
thickness or the adjuster sleeve(s). Ref@dcklash Inspection and Adjustment.

Drive Side Toe - Coast Side Heel Contact Patter n
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Fig. 102: Identifying Drive Side Toe - Coast Side Heel Contact Pattern
Courtesy of GENERAL MOTORS CORP.

Condition
The backlash is incorrect. The ring gear is toseko the drive pinion.
Correction

Increase the backlash. Move the ring gear away fhenpinion by adjusting the side bearing
shim thickness or the adjuster sleeve(s). Ref8attklash Inspection and Adjustment.

Drive Side Heel - Coast Side Heel Contact Pattern
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Fig. 103: Identifying Drive Side Hedl - Coast Side Hedl Contact Pattern
Courtesy of GENERAL MOTORS CORP.

Condition
The backlash is incorrect. The ring gear is toafaay from the pinion.

Correction

Decrease the backlash. Move the ring gear clogetpinion by adjusting the side bearing shim
thickness or the adjuster sleeve(s). Ref@dcklash Inspection and Adjustment.

Drive Side Toe - Coast Side Toe Contact Pattern
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Fig. 104: Identifying Drive Side Toe - Coast Side Toe Contact Pattern
Courtesy of GENERAL MOTORS CORP.

Condition
The backlash is incorrect. The ring gear is toseko the drive pinion.
Correction

Increase the backlash. Move the ring gear away fhenpinion by adjusting the side bearing
shim thickness or the adjuster sleeve(s). Ref8attklash Inspection and Adjustment.

High Flank Contact Pattern
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Fig. 105: Identifying High Flank Contact Pattern
Courtesy of GENERAL MOTORS CORP.

Condition
The pinion depth is incorrect. The pinion geao far away from the ring gear.
Correction

Increase the pinion depth. Move the pinion geasasléo the ring gear by increasing the pinion
shim thickness. Refer @inion Depth Adjustment.

Low Flank Contact Patter n
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Fig. 106: Identifying Low Flank Contact Pattern
Courtesy of GENERAL MOTORS CORP.

Condition
The pinion depth is incorrect. The pinion geaots tlose to the ring gear.
Correction

Decrease the pinion depth. Move the pinion gearydmean the ring gear by decreasing the
pinion shim thickness. Refer Rinion Depth Adjustment.

DESCRIPTION AND OPERATION
FRONT DRIVE AXLE DESCRIPTION AND OPERATION

The Front Drive Axle consist of the following conmamts:
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Differential Carrier Housing
Differential Assembly
Intermediate Shaft
Intermediate Shaft Housing
Electric Motor Actuator

o Shift Fork/Clutch Assembly

The front axle on four wheel drive model vehiclas h central disconnect feature. The axle uses
a conventional ring and pinion gear set in orddrdaasmit the driving force of the engine to the
wheels. The open differential allows the wheeltta at different rates of speed while the axle
continues to transmit the driving force. This prasdire scuffing when going around corners and
premature wear on internal axle parts. The ringmnidn set and the differential are contained
within the carrier. The axle identification numlmer top of the differential carrier assembly ot

a label on the right half of differential carriessambly. The drive axles are completely flexible
assemblies consisting of inner and outer constatity CV joints protected by thermoplastic
boots and connected by a wheel drive shatft.

SPECIAL TOOLS AND EQUIPMENT
SPECIAL TOOLS

Special Tools

[llustration Tool Number/Description

J 5590
Pinion Bearing Race Installer - Rear
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J 7817
Outer Bearing Race Installer

J 8001
Dial Indicator Set

J 8092
Driver Handle
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&= D J 8614-01

O <— Flange and Pulley Holding Tool

J 21128
Axle Pinion Oil Seal Installer
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AN
l@ J 21426

Extension Housing Seal Installer
W/

{’ [— J 22536

\ - \ Pinion Driver

/ LJJ?P J 22779

f , Side Bearing Backlash Gage
J 22888-D

Side Bearing Remover Kit
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J 22912-01
Rear Pinion and Axle Bearing Removel

J 23690
Bearing Installer
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J 25025
Guide Pins
£——m
J 25299

Side Bearing Installer
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J 25588
Side Bearing Shim Installer

J 2619-01
Slide Hammer
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J 29369-1
Bushing and Bearing Remover

J 29369-2
Bushing and Bearing Remover - 2-3 inc

J 29609
Rear Pinion Bearing Cup Installer
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J 3289-20
Holding Fixture

J 34178
Spread Gage Adapter
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J 34925
T R Pinion Setting Gage and Components
EEEAIN

J 45222
Axle Housing Spreader




2007 Hummer H3

2007 Driveline/Axle Front Drive Axle - H3

O O
Oe 8O J 45222-10
Axle Housing Spreader Adapters
O © © O

J 45232
Differential Bearing Adjuster Needle Bear
Replacer - LH

=

J 45233
Differential Bearing Adjuster Needle Bear|
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Replacer - RH
Q (@
O Q
OB 80O J 45935
Holding Fixture
Q © © Q




