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Rear rive Axle

Specaflcatlons

Appllcatlon :

Fastener Tightening Specifications

Specification -

- Metric:

|~ English

| Important: Use a reliable torque wrench in order to tlghten the parts listed. A reliable torque wrench will ensure proper:
tightening of the parts without straining or distorting the parts. The following specifications: are for clean and llghtly-lubncated
threads only. Dry or dirty threads produce:increased friction. Friction prevents the measurement of tlghtness

Differential Carrier Bearing Cap Bolt/Sciew. 75 N-m - 55 Ib:ft
| Differential Drive Pinion Gear Setting Gauge Nut 2.3 N-m 20 bin
Differential Pinion-Gear Shaft Lock Bo|t/Screw ~36'N-m- 27 Ib ft
| Differential Ring Gear Bolt/Screw : ' 120 N-m 89bft
| RearAxle Housing Cover Bolt/Screw 30 N-m 22b.ft
Rear Axle Housing Drain Plug 35 N-m: 26bft
Sensor Plug Mounting Bolt/Screw , , ~1ON-m 891bin -
Wheel Bolt S T e % 140 N-m 100 Ib ft
Wheel Speed Sensor Mountmg Plug R 10 N-m 89 Ib in-
Rear Axle Specmcatlons (General Specmcatlons)
: Specmcatmn
o Application Metric [ English

1 Rear Axle Type

--Semi-Floating Hypoid

Drive and Torque

Through 4 Arms

‘Hypoid

Ring.and Drive Pinion Gear Set Type A . :
Rear Axle Lubricant Capacity S :

165 L

3.5 pt.-

Rear Axle Lubricant

Standard and Limited Slip Differential"'

Synthetic 75W-90 Gear Lubricant
(GM P/N 12378261).meeting GM spec. 99861 15

orequivalent

lelted Slip Dn‘ferennal Additive (GM P/N 1052358) or equuvalent

118ml

[ _4fl.oz.

Rear Axle Speclflcat:ons
(Bearing Shim Thickness) ..

Serwce Differential Bearlng Shim Thlckness '
(Standard Spacer)

Metric | Engllsh Metric [ English
DEFINITION: The total thickness of both the production DEFINITION: The total thickness of the service
differential bearing shims removed. differential bearing shims to be used as a starting pomt

10.57 mm ‘ , ~0.416in 1.52 mm , 0.060 in
10.92 mm 0.430in 1.78 mm 0.070 in
11.18 mm 0.440.in .03 mm 0080
1143 mm-. - P 0.450in - -
11.68 mm. = 0.460 N 229 mm 0.090 in
194mm 0.470 in 2.54 mm 0.100 in ;
12.19 mm " ~0.480in _2.79.mm O.110§n ’
12.45 mm - 0.490 in 3.05 mm 0.120in
12.70 mm ; ~0.5001n 3.30 mm 0.130 in
12.95 mm , 0.510.in 3.56 mm 0.1401in
13.21 mm . 0.520in 3.81 mm 0.150 in
13.46. mm 0.530in 4.06 mm .0.160:in
13.97 mm 0.550 in 4.32 mm 0.170 in
4.83 mm . 0.190 in
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Rear Axle Usage

Engine (RPO)

Transmission

Rear Axle
Ratio

Rear Axle RPO

Ring Gear
Diameter

Rear Brake

Teeth Rlng‘
Gear Pmron

3800-V6 (L36)

5-SPD
Manual (M49)

3.23

GUs

194 mm
(7 5/8")

Disc

4213

-3800-V6-(L36)
..Y87 Package

-~ 5-SPD

“Manual (M49)

323

&UE

194 mme

(7 5/8")

‘Disc

T 42:13

3800 V6 (L36) ‘ Automatlc (M30)

4=8SPD

3,08

o GUA |

(75/8)

9 mm; ~ooDise o ol

0m

| vs7 Package

..3800-V6 (L36) | -

4-SPD "

Automatlc (MSO) b

sus .

(75/8")

~194mm

57L-V8 (LS1)

6-SPD.

342

QUE

~194mm
(758"

e

T 57LV8 (LS1)

6-SPD ...

_Manual (MM6) |

—que

,(7, 5/8 7).

WS6 Package

5.7L-V8 (LS1)

-4-SPD -

[Automatic (M30) | 278

suz

194 mm ...
(7.5/8")...

JEDiBE i

Coats

-5.7L-V8 (LS1)
‘WS6 Package.

4-SPD -

Automatic (M30)

e

aus

-194-mm

sy | Pee o pn

leon Bearmg and Drfferentral Bearmg Preload
e Speclflcatlon

Apphcatlon

“Differential Drlve Pmlon Gear Inner-and Outer Bearing Preload -

Metric

‘English

“"New Bearmgs

: (Measured atthe Drlve Pmron Gear Nut)

L 17=8.4N-m._

o 1530bbin

‘(Rotatmg Torque With'a New Seal)
"Used Bearings ...~ o
(Rota’nng Torque Wlth a New Seal) PeT
Total Preload : ~
(Measured at.the Drive. Pinion.Gear Nut)
New Bearings
(Rotatmg Torque Wlth a New Seal)
Used Bearlngs e
(Rotating Torque With a New Seal)
 Differential Ring Gear-to leferentlal . i , o
Dnve P|n|on Gear Backlash D TR B |

10-17Nm | 10-15lbin

86-62Nm - . 32-55Ibin

16-28lbin

18BINm

013023 mm | (0.005-0.009in)

2 GMSPO Group Numbers o , ,
Appllcatlon ‘ ' S GM SPO Group Number :
.5.000 .
-5.000
- 5.000
+5.000
'5.000
5.000
5.000
5.000
5.000

“Axle Shaft
" Differential Carrier

Drive Pinion ...

“Inner Bearing - :
Oil Seal and Bearing ™

“Outer Bearing
Pinion Flange:
Rear'Axle

. 'Rear Cover and Gasket’
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Dragnosttc !nformatron and Procedures

Noise Dlagnosus , ‘ : ;,
Many noises:that are reported as coming from the
rear axle actually originate from other components

o The tires and wheels )

¢ The road surfaces
The wheel bearings

‘e The engine

e The transmission

e The muffler

Yo Thebody = < it
Thoroughly inspect for the source of the noise before
disassembling the rear-axle. Noise that-originates:::
in other places cannot be corrected by adjustment or
replacement of rear axle components. The rear
axle differential gears are not absolutely quiet (like any
other.mechanical devices). The.rear axle differential. -

gears. should be accepted as commermally quiet. -
unless some abnormal norse exists.

Use the fotlowmg procedure in order to mspect for
axle noise under standard conditions:" ~
1. Measure the:rear axle lubricant:in order to ensure
the correct level. ,
+2.:Drive the vehicle far enough in order to thoroughly
warm up the rear axle lubricant. ,

{Select a.level asphalt road, which reduces tire
noise and body drumming. :

.3. Note the speed at wh|ch the n0|se occurs

"Stop the vehicle. o

5. Determine if the exhaust muffler roar or other
englne condmons cause the noise:

5.1, Place the transmlssmn range selector Iever
in NEUTRAL
/5.2, 'Run the engine slowly up and down "~
through the engine speeds that corresp‘ohd
= to the .speed at which-the noise was-
<. maost: pronounced. - e ~

6. Determme if the tires cause the norse

6.1. Temporarily inflate all of the tires to
approximately 345 kPa (50 psi).
This will alter the noise caused by the tires,

but will not affect the noise made by the
rear axle.

B

8.2, Test drlve the veh|cle Coast at speeds p
under 48 km/h (30 mphy)... :

The followmg charactensttcs of t|re and rear
~ axle noise may help in determlmng if the N
“tires cause the no:se @ ‘

* Rear axle noise usually stops when the
vehicle is coasting at ‘speeds- under
48 km/h:(30.mph). TR

e Tire noise usually continues. The tone of
. --the tire noise becomes lower as the
-speed-of the vehicle:is'reduced.: = -
' Rear axle'noise usually sounds different
o during: driving and: during coasting.: Tire
noise remains the same during B Y
«driving.and.during coasting. .

» Exhaust-and axle noises’ change during
sudden-acceleration-and deceleration.
Tire noise remains constant during
sudden changes in vehicle speed.

¢ Tire noise is the most noticeable at the"
s, speeds: of 32-48 km/h.(20-30-mph).-

¢ Tire noise changes on different road -

surfaces, but rear axle noise does"
=2onot change::Drive the :vehicle: over

“:smooth: pavement or.dirt-roads " -
(not gravel) with the tires-at normal::
pressure. Tire noise will noticeably -
change, or will dlsappear and reappear
with the road surface.”

7. Determlne if loose or rough front wheet mner or :
outer bearings cause the noise. '

¢ Noise in front wheel inner or outer bearlngs
does not change between drive and coast.

?"”nght application of the brake pedal while

“holding the vehicle speed steady takes
some weight off- of the bearings: This-action
will-often cause.noise in front wheel.inner
or outer beanngs to diminish.

.= Use the following steps in order to determme if
the front wheel inner and outer bearings
are loose:

7.1. Jack up the tires and the wheels.

7.2. Spin or shake the tires and the
wheels in order to determine if the
bearings are loose.

8. Rear axle noise is dampened when the rear
suspension rubber bushings and the spring
insulators are correctly installed.

Determine if any metallic contact exists between
the following components:
» The spring and the spring opening in the
underbody

e The lower control arm bushings and the
underbody or axle housing brackets

Metal-to-metal contact at these points may
increase road noise and normal axle noise.
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Rear Axle Noises
After verifying that a noise exists in the rear axle,
determine the type of the noise. Determrning the type
of the rear axle noise Wl|| aid in reparr f
Gear N0|se o ‘ X
Gear noise (whine) is audrble from 32—89 km/h
(20—55 mph) under the followrng driving condrtrons

» Drive — Acceleration or heavy pull

¢ Road Load — The vehicle drrvrng load or the
..constant speed t
¢ Float —Using enough throttle in order to keep the
vehicle from driving the engine;:the vehicie slows
... down gradually but the engine still pulis slightly.
¢ .Coast — The throttle closes and the vehicle is
in gear:
Gear noise is most noticeable when the vehicle is
:-operating ‘at.the following speeds
~ — 64-80 km/h (40-50 mph)
- 97—1 05 km/h (60—65 mph)

Bearlng Noise

Poor bearings generally produce a rough growl or
grating sound, rather than the whine typlcal of
gear noise.

Bearing noise: trequently “wow-wows at constant
RPMs. This noise may indicaie that the followmg
components are faulty P

* The side bearrngs o

The “wow-wow” bearrng norse may be confused with- -

rear wheel bearing norse Inspect and replace as
necessatry.
Rear Wheel Bearlng Noise

The noise that is produced by a rough rear wheel
bearing is evident under the following condmons

* The vehicle is coasting at low speeds -

e The transmission range selector lever'i is’ rn
NEUTRAL =

The bearrng noise ‘may diminish wrthfgentle'braking.

Use the followrng steps in:order.to determine |f a
noise is caused by a rough rear wheel bearrng

1. Raise the rear tires and wheels."
2. Sprn the rear tires' and wheel by hand.
3. Listen at the hubs for evrdence of rough (n0|sy)
rear wheel bearlngs
Knock At Low Speeds

One of the followmg condltlons may cause a knock at
low speeds: .

* A worn universal joint

e A'worn or oversized side gear hub counterbore in
. the drfferentlal case

Inspect and replace the above components as
necessary . :
Backlash Clunk

One of the followrng condltlons may cause excessrve
backlash clunk with acceleratron and deceleratron

e A worn drfferentral drlve pmlon gear shaft
o A worn drfferentral ‘case :

~e.Excessive clearance between the foIIow1ng
components ;

i The vear axle shaft spllnes and the srde gear
_splines :

—"The side gear hub and the oounterbore ln
the case

* A worn drfferentral drrve prnlon gear and worn srde
gear teeth - '

» Worn differential pmron gear thrust washers =

e Excessive differential ring gear-to dlfferentral dnve
pinion gear backlash e

Replace the worn components as necessary Select
close fitting replacement parts. -

Adjust the differential ring gear-to- drfferentral drive
pinion gear backlash. Refer to'Backlash Adjustment
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Repalr Instructlons

Lubrrcant Level Check

1.

Raise and suitably support the vehicle. Refer to i
Litting and Jacking the Vehicle:in General -
Information.

. -Clean any.dirt-or foreign-material-from around the

rear axle housing drain plug.

-.Remove the rear axle housing drain plug

Verify: that the-axle: lubricant level is. W|th|n the
folowing range:

- * No higher than the bottom of the plug openlng

s No lower than 15 mm (9/16:in): below:the -
plug opening
If necessary, add to or replace the axie
lubricant. Use synthetic 75W-90 gear
jubricant (GM P/N 12378261), meeting
GM specification 9986115, or equivalent.

if the vehicle has a limited slip differential, add
118 ml (4 fl 0z) of limited slip differential additive -
(GM P/N 1052358), or equivalent.

Notice: Refer to Fastener Notice in Cautlons and
Notices.

7.

8.

",Trghten

Install the rear axle housmg dram plug

Tighten the rear axle housmg draln plug to
35N-m (26 Ib ft).

Lower the vehlcle o

Rear Axle Housing Cover and Gasket
Replacement

Removal Procedure-

1.

Raise and swtably support the vehrcle Refer to
Litting and Jackmg the Veh/cle in General '

- Information.

FD.

Clean all of the dirt from the area of the rear axle
hausing cover before removing the cover

Remove the following components

 The rear axle housing cover' bolts/screws

» The parking brake cable guides

Pry the rear axle housing cover. loose. Ftemove
the rear axle housing cover.

Allow” Iubrlcant to drain.
Remove the rear axle housmg cover gasket

Clean both of the gasket sealmg surfaces wrth
brake parts cleaner. i ,

1500
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Installation Procedure . . - ...
1. Install a new rear axle housing cover gaskei.
2. Install the rear axie housing cover:
3. Install the park brake cable gwdes

Notlce Refer to Fastener Notice in Cautlons and
Notices.
4 Install the‘rear axle housmg ‘cover bolts/screws
Tighten ‘ ‘

Trghten the rear axle housing cover bolts/screws
in“a‘crosswise patternto:30'N-m+(22 b ft).

5 Refill rear axle wrth Iubrlcant Refer to Lubr/cant
v'Level Check. ° a et

6. Lowerthe: vehrcfe. S

1500

Removal Procedure ," \‘

Tools Reqmred
J 39446 ABS Exciter Ring Protector Kit-

1. Remove the rear tire and wheel. Refer to Tire and
Wheel Removal and Installat/on rn Trres and
Wheels.

2. Remove the rear brake rotor.. Refer to Brake
Rotor Replacement (Rear) in Disc Brakes.

3. Remove the rear axle housing cover. Referto.
Rear Axle Housing Cover and Gasket i
Replacement.

4. Install a J 39446 onto the speed sensor reluctor:
wheel (6) on vehicles that are equipped wrth

: non-tractron control axles .

5. Remove the pinion gear shaft lock bolt/screw (5)
. from the differential case. :

164028 6. Remove the pinion.gear shaft from fhe ',:
‘ differential case..

7. Push the ﬂanged end of the axle shaft lnto the
rear axle housing (7) m order to access the rear
axle shaft lock: L

8. Remove the rear axle shaft lock (1)

Important: Do not damage the rear wheel speed.
sensor reluctor wheel (6) durlng axle shaft removal on
vehicles that‘are equipped with traction control.~

The rear wheel speed sensor refuctor wheel is Iocated
on the axle shaft.

If the rear wheel speed sensor reluctor wheel is
damaged, replace the rear axle shaft.

9. Remove the rear axle shaft from the rear axle
housing (7).
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Installatuon Procedure

. Install the rear axle shaft into place
_Ensure that the followrng condmons are met:

e The spllnes on the end of the axle shait do not

damage the rear wheel bearrng seal
e The splrnes on the end of the axle shaft

_engage wrth splmes of the drfferentral

side gear.

2. Install the rear axle shaft lock (1)

Push the axle shaft outward so that the rear axle
shaft lock (1) seats in the counterbore of the
difierential side gear. ‘

3 Install the pinion gear shaft through the followrng

““components: -

¢ The d!fferentlal case

* The plnlon gear thrust washers o ’

~.».The prnlon gears . ...

Alrgn the hole in the plnlon gear shaft wrth the
rear axle shaft lock bolt/screw hole in the ,
drfferentlal case. f o '

Notrce Refer to. Fastener Notrce |n Cautlons and
Notices.

4 Coat the prnlon gear shaft Iock bolt/screw ( ) wrth

Loctite 242 or-an equivalent.

5. Install the plnron gear shaft Iock boIt/screw (5) ~

Tlghten o
Tighten the. dlfferentral prnron gear shaft lock
bolt/screw (5) to 36 N-m (27 Ib ft).

6.- Bemove J 39446 from the speed sensor reluctor

wheel (6) if the vehicle has a standard rear axle.

If a new speed sensor reluctor wheel (6) was
installed, remove and discard the plastic covering.

7. Install the rear axle housing cover. Refer to Rear

Axle Housing Cover and Gasket Replacement.

8. Install the rear brake rotor. Refer to Brake Rotor

Replacement (Rear) in Disc Brakes.

9. Install the rear tire and the rear wheel. Refer to

Tire and Wheel Removal and lnstallat/on in Trres
and Wheels. ~

164023
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Differential Carrier Replacement

Removal Procedure
1. Raise and suitably support vehicle. Refer to Lifting
and Jacking the Vehicle in General Information.

2. Place drain pan under rear axle cover.
3. Remove the rear axle cover and the gasket. Drain
_ the rear axle fluid. Refer to Rear Axle Housing
Cover and Gasket Replacement. S
4, Remove rear axle shafts. Refer to Axle Shaft.
‘Replacement. E
5. Remove the differential carrier bearing cap
bolts 2,3). P
Important: Move the bearing caps, 4) \backa’nd forth
slightly to loosen and remove. Never use screwdrivers
to pry on the parting surfaces of the cap and the
housing because surface damage will occur.
6. Remove the differential carrier bearing caps (4).

!

U

Ty

T

P —
0 \\‘\_\l\\\\

164023
Important: Group the shims together with the original
installed location labeled. If you remove or replace the
J 39446 ring and pinion gearset;, perform the bearing preload,
backlash, and tooth contact pattern test in order -~
1 to ensure proper contact of the gears. {f you reinstall
or replace the differential-carrier-without replacing
any other. component. (e.g. pinion & ring gear. ...
set, bearings, etc) then you may reinstall the carrier
with the original shims in the original locations. Always (
perform a tooth contact pattern test, even when you -
remove only the carrier. .~~~ L
7. Remove the differential carrier (1) and the shims
from the rear axle housing (2). = o

164239
installation Prdcedﬁre' ‘
1 2 Tools Required

J 25588 Side Bearing Shim Installer
1. Install the differential carrier and the shims (1) into

‘o the housing (2) with the shims in the original
location with J 25588 and a deadblow hammer.

J 25588

J 39446

375040

N
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Notlce Refer to Fastener Notice in Cautlons and i ”‘ i T T
\ Notices. 1 2

2. Install the dlfferentral bearlng caps (4) and cap a
bolts (2,3).

Tlghten : :
- Tighten the differential beanng cap bolts to
- 75N-m (55 Ib ft). ' &

3. Perform:a backlash adjustment Refer to Backlash
Adjustment.

4. Perform a tooth contact pattern test. Refer to
Gear Tooth Contact Pattern Check. e

5. Installthe rear axle shafts: Refer to Axle Shaft
Replacement.... ,

6. Install the rear axie cover and the gasket Refer to
Rear Axle Housing Cover and Gasket -
Replacement. enats Dit. BINE TED o

7. Lower the vehicle. .- e el Donw 7 6

8. Road test the vehicle in order to ensure proper c T
differential operation. If any whines or howls are
now present, repeat the backlash-and contact
pattern test. ) ; ;

t =

[T

i

" 184023

Rear Axle Drsassembte

Dlsassembly Procedure T e

Important Itis not necessary fo remove the rear axle
-, assembly for overhaul of the rear axle components
> because this can be done in the vehicle. If you
~ are replacing the rear axle housing, remove the rear
axle assembly from the vehicle and overhaul the
assembly on the bench. If the rear axie housing is
damaged, use the following procedure in order
to remove and install the rear axie housing:

1. Raise and suitably support the vehicle. Refer to
Lifing and Jacking the Vehicle in General
Information.

2. Support the rear axle with an adjustable lifting
device.

3. Remove rear torque arm. Refer to Torque Arm
Replacement in Rear Suspension.

4. Remove propeller shaft from vehicle. Refer to
Propeller Shaft Replacement - One Piece or
Propeller Shaft Replacement - Two Piece
in Propeller Shaft.

5. If the rear axle housing is being replaced, remove
the rear.axle assembly from the vehicle. Refer to

Rear Axle Replacement.

6. Remove the rear axle cover and gasket from
housing. Refer to Rear Axle Housing Cover
and Gasket Replacement.

7. Remove the axle shaits. Refer to Axle Shaft
Replacement.

8. Remove the differential case from housing. Refer
to Differential Carrier Replacement.
> 9. Remove the differential drive pinion gear and
bearing races from housing. Refer to Drive
Pinion Assemble.
10. Inspect all components for excessive wear.
Replace as necessary.

2000 - F Cer (September 27, 1999)
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Drive Pinion Disassemble
Drlve Pmlon Removal Procedure

Tools Requrred
J 22536 Pinion Driver

1. Remove the differential case.: Refer to: RearAxle -
Disassemble. : ;

2..:Measure the differential drive pinion gear mner
and outer bearing preload.

3. If no:preload reading. exists; then mspect for
looseness of the drive pinion:gear by: shakmg

The following conditions.may: cause Iooseness
e A worn drive pinion gear yoke

- Defective inner or outer dnve plmon gear
bearings : .
4. If the rear axle was opened for an\extended )
period with very loose inner and outer ‘drive
pinion gear: bearings, the following components
~will:require replacement o it
* The'ring gear -
e The drive pinion gear
5. Remove the differential drive pinion gear yoke (1)
Refer to Pinion Oil Seal Ffeplacement '
6. With channel-locking pliers (4) and a wrench (1)‘ .
. Install J 22536 to the drfferentlal drive pinion .
V gear (2) y

164053

164249
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7. Apply heavy hand pressure-on J.22536 toward
the rear axle housing (2). This pressure keeps the
outer drive pinion gear (1) bearing seated in
order to avoid damage to the outer race.

J 22536
2 i ‘

164254

Outer Bearing Removal Procedure
1. Remove the differential drive pinion gear seal
from the rear axle housing.

2. Remove the drive pinion gear outer bearlng from
‘the rear axle housing.

3. Use a punch in order to remove the drlve pmlon
gear outer bearing race from the rear axle
housing, if the drive pinion gear outer bearlng is
being replaced.

Place the punch into the slots in the rear axle
hausing.

Inner Bearing Removal Procedure .

Tools Required
J 22912-01 Rear Pinion Bearing.Cone Remover

1. Remove the drive pinion gear bearing spacer from
the drive pinion gear. Discard the drive pinion
gear bearing spacer.

2. Use a punch in order to remove the drive pinion
gear inner bearing race from the rear axle ,
+housing;:if the-inner drive pinion gear bearing is J22912—-01
being replaced. Place the punch into'the slots ' N

Jinthe rear axle housing.

3. Use the J 22912-01 in order to dnve the-inner
drive pinion gear bearmg from the dnve
pinion gear

1

164261
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- J 23597 -1
Y

732177745
1
J 21777 - 43

J 23597 -1
J 21777 -40

=% 2
J 21777 - 42

J 23597 11

J23597-1

164343

164276

Pmlon Depth Adjustment

Tools Requwed : :

o J 8001 Dial Inc cator Set reals s A b

* J 23597-1 Pinion Setting Guage Abor

e J23597-11 Pinion Setting Guage Plate

o J21777-40 Rear Pilot Washer

o J21777-42 Front Pilot Washer

o J21777-43 Stud Assembly-Bolt

s J21777-45 Side Bearing Discs
Use a pinion setting gauge in order to measure
differential drive pinion gear depth. The gauge provides
a normal or zero pinion as a gauging reference.

1. Install J21777-40, J21777-42, J 21777-43, and
J21777-45.

2. Install J 23597-11.

3. Install J 21777-42 into the rear axle housing.
Notice: Refer to Fastener Notice in Cautions
and Notices.

4. Install the drive pinion gear seiting gauge nut into
the rear axle housing..v , . c
Tighten ;
Tighten the dlfferentlal dnve prnlon gear settrng

gauge nutto 2.3N-m(20lbin).

5. Rotate J 23597-11 in order to seat the ‘fo!lowrng

; components .
"o The dlﬁerennal dnve plmon gear outer
. beanng(2) o
* The drfferentral drive pmron gear mner
. bearing. 1) . c

6. Mount J 8007 onto J 23597-1.

7. Preload the dial indicator against. the p!unger i
about 1.27 mm (0.050 in).

8. Install J 21777-45 onto J 23597-11.°"

Position this unit into thé rear axle housrng

9. Install the followrng components !
o The carrier bearing caps (3)
e The bearlng cap. bolts/screws (2)

"~ Tighten - : : S
= Tighten the drfferentral camer bearrng cap
© bolt/screws (2) to’ 75 N‘m (55 Abeft). moven

10. Use the following steps: inorder to’ measure the
differential-drive pinion:gear depth: ‘
10.1. ‘Rotate’ J 23597-1 slowly back and forth
until J 80017 reads the greatest deflection.
The deflection is the point where the needle
changes direction.

10.2. At the point of deflection, set J 8007
o zero.

10.3. Repeat the rocking action in order to verify
the zero setting.

10.4. After obtaining the zero setting, rotate
J 23597-1 until the plunger no longer
touches J 23597-11.

This action provides the gauge reference of
a zero or nominal drive pinion gear.
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11.
12.

13.

14.

15.

16.

17.

18.

10.5. Use the following information in order-to *

select the correct shim:

s Record the J 8001 readmg at the pomter
position.
The required drive pinion gear shim

_ thickness is equal to the J 8001 reading.
For example,. if the pointer moved
counterclockwise 1.70 mm (0.067 in) to

~ a dial reading of 0.84 mm (0.033 in),
a shim thickness of 0.84 mm (0 033 in)
is required.

e Drive pinion gear shims are available in
0.03-0.94 mm (0.001-0.037 in).
The thickness of each shim is etched on
the flat surface of the shim.

Loosen the J 21777-43.

Remove all of the special tools from the rear axle
housing.

Remove the inner (1) and the outer (2) drive
pinion gear bearings from the rear axle housing.

Install the correct drive p|n|on gear shim on.the

drive pinion gear. :
Use the followmg steps in order to set the proper
drive pinion gear depth:

15.1. Use the set-up dimension determmed by
J 8001 as a starting point.
15.2. Perform a ring gear tooth pattern test in
order to fine tune the drive pinion
gear depth.
The test may indicate additional necessary
drive pinion gear shim changes.

Refer to Pinion and Ring Gear Inspection.
Install the following components:
« The drive pinion gear inner bearing
* The drive pinion gear outer bearing
Refer to Drive Pinion Assemble.

Assemble the differential case. Refer to Rear Axle
- Assemble.

Measure the total preload. at-the drive pinion: gear
nut bearings.

The preload should measure W|th|n the followmg
specifications:

s With new inner and outer drive pinion gear
bearings and a new-drive pinion-gear
seal, the preload should measure -
3:6-6.2 N-m (32-55 lp-in).:+

 With used inner and outer drive pinion *
gear bearings: and a new-drive pinion gear:
seal, the preload should measure
1.8-3.1. N-m (16—-28 Ib in) when rotating:
with a new drive pinion gear seal.

J 23597 -1
NN

J 8001

J23597°11

J 21777 - 40

g ;2
J 21777—-42

J21777-45
: 1
J 2177

7—43

164276
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Drive Pinion Assemble
Inner Bearing Installation Procedure
Tools Required v

* J 8092 Driver Handle -

‘o' J 29609 Rear Pinion Bearing Cup Installer

° J5590 Rear P|n|on Bearmg Cone Installer

1. Use J5590 in order to install the inner drive
pmlon gear. bearmg (1) onto the dnve pmlon
gear (2). ,

2. Use J 8092 and J 29609 in order to drive the
“inner bearlng race (1) into the rear axle housing,
if the mner drlve plmon gear bearrng was -
o replacedi:: iy EE I
3. Install the new drive prnron gear bearmg spacer
-onto:the: drrve plnlon gear.-

Outer‘Bearing Installation Procedure

Tools Reqmred o
« J 8092 Driver Handle -
* J 7817 Front Pinion Bearing Cup Installer :

1. Use J 8092: and J:7817 in-order+to install:the drive
pinion gear outer:bearing raceinto-the rear axle
housing if you remove the plnlon gearouter
bearing race.. ,

2. Install-the drlve prmon gear outer beanng mto the
rear axle housing:

3. Install the- dlfferentral dnve plnron gear seal
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Drive Pinion Instaliation Procedure

Tools Required

J 7817 Front Pinion Bearing Cup Installer

1. Ifa new ring gear and a new.drive pinion gear will
be installed, measure the differential drive pinion
gear.depth. ... .
(Refer to: Pinion Depth Ad/ustment) ;

2. Install the drive pinion gear into the rear axle
housing.

3. Use:J 7817in order to install the new drive pinlon
gear seal (1).

4. Apply pipe sealant (Gl\/l p/n 12346004) or.an’
equivalent-onto the pinion shaft splines.

5. Install the drive pinion gear yoke:

6. Install the drive pinion-gear washer and nut.
Finger tighten the drive pinion gear washer

and nut.
7. Perform the following actions in order to tighten

the drive pinion gear nut.

« Hold the drive pinion gear yoke in place

« Rotate the drive pinion gear in order to-seat "
the inner and outer drive pinion gear. - .
bearings. '

« While rotating the drive’ pmion gear tighten the
drive pinion gear nut until the’ end play is
taken up.

lmportant ;
o Preload. specmcatlons are being approached when
the following conditions occur:

— The holder will.no longer pivot freely as the
drive pinion gear rotates.

- No further end play exists

Do not attempt further tightening until after

measuring the preload if the above

conditions exist.

o Exceeding the preload specifications will compress
the collapsible drive pinion gear bearing spacer
too far.

8. Set the preload to the followmg specrfications on
the inner and outer drive pinion gear bearings:
+ 1.7-3.4N-m (15—30 Ib in) on new inner
and outer drive pinion gear bearings
¢ 1.0-1.7 N-m (10-15 Ib in) on used inner and
outer drive pinion gear bearings
9. Rotate the drive pinion gear several times.

Ensure that the inner and outer drive pinion gear
bearings seat.

10. Carefully tighten the drive pinion gear nut.

11. Continue to gradually tighten the drive pinion
gear nut.
Measure the preload after each tightening.
(Additional tightening of the drive pinion gear nut
may add additional torque).

12. Measure the preload again.

13. Reset the preload to specifications if the preload
decreased by rotating the drive pinion gear.

14. Install the differential case. Refer to Rear
Axle - Assemble.

J 23911

164048
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J 2619 - 01

J 22813 -01

228698

Rear Axle - Assemble

Assembly Procedure

1.

Inspect all components for- excesswe wear ‘and o

- replace as necessary.

2.

3.

Perform pinion depth measurement and
adjustment. Refer to Pinion Depth Adjustment
Install the differential drive pinion‘gear, bearing
races, and new pinion:seal from housmg Refer ,
to Drive Pinion Assemble.

“Install the differential carrier-to:housing. Refer to

Differential Carrier Replacement. . wo
Perform side bearing preload adjustment and
measurement: Refer to leferentlal S/de Beanng
Preload Adjustment.... e

Perform.a backlash adjustment and measurement.
Refer to Backlash Adjustment.

Oil Seal and/or- Bearmg Replacement

Removal Procedure .

Tools Requnred £
* J2619-01 Slide’ Hammer -
e J22813-01 AxIe Bearing Remover o

1.

2.

Remove the rear axle shaft Refer to Axle Shaft
'Replacement.

Place a pry bar behind the steel case of the

seal (3). Use the pry bar in order to remove

" the rear wheel beanng seal (3) from the rear axle

housing (2).

Do NOT- damage the ,’houslng‘ (2).

. Insert J 22813-01 into the bore.
Position J 22813-01 behind the rear wheel beanng

so that the tangs on the tool engage the bearing
outer race.

Use J 2619 0‘1 ln order to remove the rear ‘wheel

,beanng
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instaliation Procedure -

Tools Required
e J8092 Driver Handle
° J23765 Axle-Bearing Installer
o J 23771 Axle.Oil Seal Installer: . .- ;
1. Lubricate the new rear wheel bearirig (1. ‘
Use one of the following lubricants: o
R Axle lubricant ’

* SAE 80W 90 GL- 5 gear Iubncant oran. '
equwalent

2. Use J 23765 and J 8092 in order to mstall the
rear wheel bearing.

Ensure that the tool bottoms agalnst the shoulder
in the rear axle housing.: 3

3. Lubricate'the sealmg |IpS Use one of the followmg
lubricants: : ,

+ Axle lubricant

+ SAE 80W-90 GL-5 gear lubricant or an
equivalent

4. Position the rear wheel bearmg seal onto J 2377 1.

5. Use J 23771 in order to direct the bearmg seal (3)
into the housing bore.

6. Install the rear wheel bearing seal into place.

Ensure that the rear wheel bearing seal is
flush with the axle tube.

7. Install the rear axle shaft. Refer to Axle Shaft
Replacement.

8. Road test and Inspect for correct operation of the
rear axle.

164285

J 23765

375043

J 23771

228693
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1 J 8614-2
J 8614-3

J 8614-01

164041

Pinion Oil Seal Replacement
Removal Procedure

Tools Required R

J 8614-01 Pinion Flange'Remover and Installer-

1. Raise and suitably support the vehicle. F{efer o
Lifting and-Jacking the: Vehicle:in General
Information. .

2. Remove the pfbpeller shaft Refer to Propeller
Shaft Replacement - One Piece or Propeller
Shaft Replacement - Two Piece in Propeller Shaft.

3. Mark the position of the followmg components
before disassembly:

* The drive pinion gear yoke (1)
¢ The drive pinion gear
* The drive pinion gear nut

“This action will ensure that the correct drive
pinion gear inner and outer bearing preload
can be maintained.

4. Use J 8614-0O1 in order to remove the following -
components: T

.- The drive pinion gear nut .
* The drive pinion gear: washer

-bi:Use a:suitable container in-order to hold: any ﬂwd
~that may drain from the rear axle T

6.-Use J 8614 o1 |n order to.remove the drive. plmon
: gear yoke (1) S o
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Important: Do not damage the rear-axle housing
when removing the drive pinion gear seal.

7.'Use & blunt-chisel:in order to drive the drive *
pinion gear seal (1) out of the rear axle housing.
8. Inspect the drive pinion gear seal (1) surface of the
drive pinion gear yoke for the followmg condltlons
+ Tool marks: :
* Nicks ‘
* Damage,such-as a groove worn by the dnve
pinion gear seal.
9. Ifthe drive pmlon gear yoke'is damaged replaoe
the drive pinion-gear yoke. : B
10. Inspect the housing bore for burrs.
Burrs might cause leaks around the outer -
diameter (OD) of the drive pinion:gear seal (1). .
Remove any burrs that might cause leaks around
the outer diameter (OD) of the drive pinion
gear seal (1).

Installation Procedure
Tools Required

e J8614-O1 Pinion Flange Remover and lnstaller

* J23911 Pinion Oil Seal Installer

1. Use the J 23911 in order to install a' new dnve
- pinion gear seal (1). . ~

2 Apply chassis lubncant or an\equwalent to the :

following components:

+ The outside diameter of the dnve pmlon
gear yoke : I

+ The sealing lip of the new dnve pmlon gear
seal (1) S S

3. Install fhe drfvé piyhio‘n‘ g“eér yoke(1) .

4. -Install-the following componentS' ;
+'The drive pinion gear washer
* The drive pinion gear nut
' Fmger tlghten the dnve pmlon gear nut

J 23911

164048

J 23911

164048

| J 8614-2
J 8614-3

J 8614-01

164041
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Notice: Refer o Fastener Not/ce |n Cautrons and
Notices. : : e -

5. Hold:the drive pinion gear: yoke‘ Use J:8614-01.in
order to-tighten: the drive. pmron gear:nutto:the
- position that was marked. . o -

‘Tighten . iy A
Tighten the dnve prnron gear nut fo.1: 59 mm
(1/16 inch) beyond the alignment mark..... =

6. Install the propeller:shaft: Refer.to. Propellér Shaft
Replacement - One Piece or: Propeller Shaft
Replacement - Two. Piece in Propeller Shaft;

7. Measure the rear axlelubricant level and add
lubricant, if necessary.. Refer 1o Lubricant
Level Check:. R .

8. Lower the vehrcle o j

9. Inspect for correct operatron of the rear: axle

Inspection Before Disassembly

Important: If possible, determine the cause the axle
problem before you.disassemble the.axle.

1. Remove the cover......:
2. Drain the.oil..

Important Use thrs mformatron in the dlagnosrs of an
axle problem ‘Information:on-ring gear backlash .«
also helps in setting shim packs:for Iocatrng and
preloading the differential. case.

3. Inspect the rlng gear backlash Refer to Back/ash
Adjustment... e ~

4. Inspect the case for metal chrps and shavrngs
Determine the source of the chips and shavings,
such as a broken gear or a bearing cage.

Rear Axle Housing Inspection

Before assembly, carefully and thoroughly inspect all
drive unit parts for wear or stress. Replacement of
worn parts eliminates costly dnve component

repair after assembly. S

* Inspect for nicks or burrs that could preventthe =
outer diameter.of the pinion seal from: sealmg
Remove any burrs.

* Inspect the beanng cup bores for nrcks or burrs
Remove any burrs that are found.

e Inspect the housing for cracks. Replace the
housing if you find any cracks.

* Inspect the housing for foreign material such as
metal chips, dirt, or rust.
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Differential lnspectuon

Before assembly, carefully and thoroughly rnspect all
drive unit parts for wear or stress. Replacement of
worn parts eliminates costly drive component

repair after assembly.

Inspect the pmlon gear shaft for unusual wear

» Inspect the plnton gear and the srde gear teeth for
wear, cracks scoring, and spallmg

e Inspect the thrust. washers for wear.

¢ inspect.the:fit-of the side gears in the
differential case.

. ,lnspect the:fit of the side gears on the axle shafts.
* Inspect the differential case for cracks and’ scormg.

¢ Inspect all'parts forwear: Replace parts as
necessary. : t

Béarinfgs‘flnSpection] o |
Important: Bearings and cups are matched sets.

Replace both bearing and cup when elther part
requires replacement: .

e Before assembly, carefully and thoroughly inspect

-all- drive unit:parts:for wear:or stress.:Replacement

- of worn parts eliminates costly dnve component
repair after assembly: ;

«0il the bearlngs lnspect the bearlngs for smooth
rotation. sl

¢ Inspect the bearmg rollers for wear.’

e Inspect the bearing cups for wear, cracks
bnnellmg, and sconng e i

leferentlal Snde Bearmg Preload
Adjustment -

Perform the differential beanng preload adjustment
before mstalllng the drive pinion gear. If the drive

pinion gear is installed, remove the ring gear. Refer to

Rear Axle - Assemble.

When adjusting the differential bearing preload :
change the thickness of both the right and the left -
bearing shims by an equal amount. This’ w1|l ensure
that the original backlash remains constant. :

Production bearing shims are cast iron. Productlon
bearing shims vary in thickness from B
5.33-6.91 mm (0.210-0.272'in)"in lncrements of
0.05 mm (0.002 in).

Steel service bearing shims are avallable from
1.02-2.08:mm (0.040-0.082 in)-in lncrements of
0.05 mm (0.002 in). :

Standard:service bearing:spacers are 4. 32 mm
(0.170 in) thick.

Refer to.Production Differential Bearing Sh|m o
Thickness (Standard Spacer) and Service Differential
Bearing Shim Thickness (Standard Spacer) in

Rear Axle Specrflcatlons (General Specrf/cat/ons)

Important:

* Do not reinstall the production bearing shims.
The production bearing shims may break
when tapped by a hammer.

« Service bearing shims are reusable. The
differential bearings must have the original outer
races in place when the bearings are reused.

1. Determine the approximate required thickness of
the replacement bearing shims. Measure each
production bearing shim, each service bearing
spacer, and each bearing shim pack.

2. Determine the necessary service bearing shims.
Select a starting point in service bearing shim
thickness. Refer to Service Differential Bearing
Shim Thickness (Standard Spacer) in Rear
Axle Specifications (General Specifications).

3. Position the following components into the rear
axle housing:

* The differential case
* The differential bearing outer races

4. Slip the correct service bearing spacer between
each differential bearing race and the rear axle
housing. Place the chamfered edge of the service
bearing spacer against the rear axle housing.

Notice: Install the left side bearing cap ioosely so the
differential case may be moved while checking
adjustments. Another differential bearing cap
bolt/screw can be added in the lower right side
differential bearing cap hole. This will prevent the case
from dropping while making shim adjustments.

5. Select one or two bearing shims. Refer to Service
Differential Bearing Shim Thickness in Rear Axle
Specifications (General Specifications) for the
correct total thickness.

6. Position the shims between the right side of the
differential bearing race and the service bearing
spacer.

Position the left side of the differential bearing
race and the bearing spacer against the left side
of the rear axle housing.

7. Insert progressively larger feeler gauge sizes
between the right bearing shim and the service
bearlng spacer. untll you notlce an rncrease
in drag. T

The followmg measurements are examples of
progressively larger feeler gauge srzes

° 0.25 mm (O 010in)
o 030 mm (O 012m)
* 0.36 mm (0. 014|n)

8. Push a feeler gauge downward untrl the end of

* the gauge touches the rear axle housing bore.
This position will ensure an accurate reading: You

- have selected the correct feeler gauge thickness

. at'the point just before additional drag begins.
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9. In order to ensure an even reading; rotate the. =
_ differential case while using the feeler gauge.

o The welght of the differential case agalnst the

~ rear axle housing causes the original Irght
drag. The differential bearing preload causes
the additional drag.

® Start with a thin feeler gauge ThIS provrdes a
‘sense of feel that is necessary in ‘order to .
recognize the beginning of the: preload
and obtain-zero clearance. f

¢ Work the differential case in; out; and to’ the
left in order to insert the feeler gauge:

10. ‘Remove the following components from the rear
~axle-housing:: ; :

¢ The left:side differential beanng cap -
* The left side bearing shim '

11. With no preload on the differential b'eann'gs add
the following measurements in-order to obtain'the
size of the total shim pack: t

° The feeler gauge readlng measured m Step 7
» The thickness of the bearrng shims that *
-were-installed in Step 6. ,

120 Select two bearing: shims of approxrmately equal
rsize. The total thickness of the two shlms must be
equal to the value obtained:in.Step 9.: :

“:When installing-the differential case into the fear
axle housing, install the bearing shims between
the following components: :

 Each differential bearing race A 't

s Each setvice bearing spacer i
Add the addltlonal preload after you mstatl the .
differential case. ~ :

13. When the drive pinion gear is in position,’ inst aII-
the ring gear. Refer to Rear Axle - Assemble.

Backlash Adjustment ;9 '
Tools Required

J 8001 Dial tnd|cator Set
1. Remove the rear axle housmg cover Refer to
Rear Axle Housing Cover and Gasket .
Replacement f =
2. Rotate the drfferentlal case (1) several trmes rn :
order to-seat the bearings:
3. Mount the J 8001. o
4. Use a:small:button on‘the indicator stem in- orde'r? :
to make:contact with the near heel end of S
the tooth.
5. Set the J 8001 so that the fo||owrng condltlons
are met:
* The stem is in line with the gear rotation -~
'+ The stem is perpendrcutar to the. tooth angle E

6. Measure the’ backlash at three or four pomts :
around the ring gear (3). Hold the drive pinion
gear stationary when checking backlash.
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The Iash must not.vary over-0.05 mm-(0.002 in)

around the ring gear (3). If the vatriation is over -

0.05 mm (0.002 in), inspect for the following -
conditions and correct as necessary

» Burrs
* Uneven bolting conditions
» A distorted case ﬂange e g
The backlashat the point.of minimum:lash should

- be 0.13-0.23:mm (0.005-0.009 in) for all new

gears. Adjust the backlash:as necessary by
increasing the thickness of one bearing shim and

"“decreasing the thickness of the other beanng

9.

shim by the same amount

" Transfer 0.05 mm (0. 002 in) in'bearing’ shim

thickness for each 0.03- -mm (O 001 ln) change in

* ‘packlash desired."

For example use the foltowrng steps in order to

udecrease the backlash by 0.03 mm (0.001 in):

8.1. Decrease the thlckness of the rlght bearing
shim by 0.05 mm (0.002 in).

/8.2 Increase the thickness of the’ left beanng

shim by 0.05 mm (0.002 |n) Refer to
«iwDifferential Side:Bearing Preload:
: s Adjustment for further:information.

lnstall the rear axle housing cover: ‘Refer to Rear
Axle Housmg Cover and Gasket Replacement

Gear Tooth Contact Pattern Check

Toots Requwed , e
J 39446 ABS Exciter ang Protector K|t

Notice: It is very important that tooth contact be
tested after the differential is taken apart. Variations in
the differential or differential drive pinion gear inner
bearing may cause the differential drive pinion gear to
be too far away from, or close to, the differential

ring gear. Therefore, the tooth contact pattern must be
tested and corrected, (if necessary) to prevent

gear noise.

1.

e

Clean all of the dirt from the area of the rear axle

housing. cover before removmg the rear axle .

housing cover.

. Remove the rear axle housmg cover Refer to Hear
,Axle Housmg Cover and Gasket Replacement

~Wipe the oil out of the rear axle housmg

Carefully clean each tooth of the ring gear.

Select the correct exciter rrng protector from
J 839446.

Attach the exciter ring protector to the speed

“sensor reluctor wheel on vehrcles wrth non-tractlon

control rear axles only.

Using a medium stiff brush, apply a mixture of
gear marking compound sparingly to all of the
ring gear teeth. The area of tooth contact of the
differential drive pinion gear should remain visible
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Notice: Referto Fastener Not/ce in Cautlons and
Notices: ‘ ,

7. Tighten the drfferentral carrier beanng cap
bolts/screws.

Tighten

Tighten the differential carrier bearrng cap
bolts/screw to 75 N-m:(55 Ib ft). ;

8. Apply the park brake until a torque of -
54-70'N-m (40—52 lbft) is requrred rn order to turn
the drive pinion gear.

Important A test made wrthout Ioadrng the gears wrll
not give a satlsfactory pattern

9. Use the following procedure in order to obtam a
ring gear tooth contact pattern

9.1. Turn the pinion gear yoke with a. wrench S0

... that the ring gear rotates one full revolution.

9.2. 'Reverse the rotation so that the ring gear
rotates one revolutlon in.the opposrte
direction. o

10. Inspect the dlfferentral rlng gear teeth for a tooth
contact pattern (N, .

11. The pattern is acceptable if the area: of drfferentlal
drive pinion-gear.contact (1) remains.in the center
of the differential ring gear tooth. If the pattern
is not acceptable _proceed to Step 14.

12. If the differential ring gear tooth pattern Vrs -
acceptable, remove J.39446. : o

13. Install the rear axle housing cover. Refer to Rear )
Axle Housing Cover and Gasket‘Replacement

14. Inspect the differential ring gear teeth for a tow
flank contact pattern (2).

15.°1f this contact pattern (2) exists, repair ‘the low
flank contact by decreasing the shim thickness
of the bearing on the differential drive plmon gear
This:moves the -smaller diameter.of the  .:....0 -
contact (2) out toward the center line (1) of the :
differential ring gear. , B

16. Remove J. 39446

17. Install the rear axle hcusrng cover. Refer to Rear
Axle Housing Cover and Gasket Replacement
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18.

19.

20..

21.

22..

23.:

Inspect the differential ring-gear teeth for a heel.:
contact pattern (1).

If this contact pattern (1) eX|sts repair the. heel

~.contact by decreasing the backlash. This moves

the area of differential drive plmon gear contact (1)
toward the toe. : : ,

Remove J 39446.

Install the rear axle housmg cover: Refer to Rear
Axle: Housing Cover and Gasket:Replacement.

,Inspect the d|fferent|al ring gear teeth for a hlgh

face contact pattern (2).

If this: contact pattern;(2) exists, repair.the high
face contact by increasing the thickness of:the

- bearing shim of the differential drive plnlon gear..
~ This moves the area of differential drive pinion

gear contact (2) out toward the differential -

. ring gear ¢ center line (1). .

221,“ '
25.

Remove J 39446 ; e
Install the rear axle housmg cover. Refer to Rear

- Axle Housing Cover-and Gasket Replacement.

26.

27.

28.
29.

Inspect the differential ring gear teeth for a toe
contact pattern (1).

If this contact pattern (1) exists repair the heel
contact by Increasing the backlash: This moves
the area of differential drive plmon gear contact (1)
toward the heel.

Remove J 39446.

Install the rear axle housing cover. Refer to Rear
Axle Housing Cover and Gasket Replacement.

180085

180094

180093



4-46 Rear Drive Axle

Driveline/Axle

Rear Axle Replacement

Removal Procedu re

1.

10.
12.

13.

14.

Raise and suitably support the vehicle. Refer to
Lifting and Jack/ng the Vehicle in General
Information.

. Remove the rear tires ‘and wheels. Refer to Tire

and Wheel Removal and Installat/on in Tlres and
Wheels.

3. ,Remove the propeller shaﬂ Refer to Propeller

Shaft Replacement - One Piece or Propeller -

Shaft Replacement - Two Piece in Propeller Shaft.

Remove the rear stabilizer shaft. Refer to

Stabilizer Shaft Replacement in-Rear Suspension. -
. Use an adjustable Iiftlng device in order to support.

the rear axle housing.

. _Remove the rear shock absorbers. Refer to Shock'

Absorber Replacement in Rear Suspensmn

.-Remove-the rear axle track bar. Refer-to-Track

Bar Replacement in Rear Suspension.

. Remove the rear brake (center) hose from the

rear brake hose junction block.

. Remove the rear springs. Refer to Coil Spring

Insulators Replacement in Rear Suspension.

Disconnect the parking brake cables from the rearé

axle houslng

Dlsconnect the electncal connectors from the rear ~

wheel sensor. : ;
Remove the rear axle torque arm. Refer to

"Torque Arm:Replacement in Rear Suspension.:

Remove the rear axle lower control arm. Refer to
Rear Axle Lower Control Arm Rep/acement in
Rear Suspension. ‘

With ‘the ald of a helper remove the rear axle
housmg '

Installation Procedure

1.

2.
' Rear Axle Lower Control Arm Fleplacement in

With the ald of a helper mstall the rear axle -
housmg

Install the rear axle lower control arms. Refer to

Rear Suspension.

. Install the rear axle torque arm. Refer to Torque

:Arm:Replacement in Rear Suspension:

10.

11.

12.

13.

Connect the electrical connectors to the rear
wheel sensor.

Connect the parking brake cables to the rear axle
housing.

Install the rear springs. Refer to Coil Spring
Replacement in Rear Suspension.

Install the rear brake (center) hose to the rear
brake hose junction block:

Install the rear axle track bar. Refer to Track Bar
Replacement in Rear Suspension.

Install the rear shock absorbers. Refer to Shock
Absorber Replacement in Rear Suspension.
Remove the adjustable Ilftlng dewce from the rear
axle housing.

Install the rear stabilizer shaft. Refer to Stabilizer
Shaft Replacement in'Rear Suspension. -
Install the propeller shaft Referto Propel/er Shaft
Replacement - One Piece or Propeller Shaft
Replacement - Two Piece in Propeller Shaft.”
Bleed the brake system. Refer to’ Hydraullc Brake
System Bleed/ng (Manual Bleed/ng) in: Hydraullc :

- Brakes::

14,

15.

16.
17.

Install the rear tires: and wheels Refer to Tlre and
Wheel Removal and Installation in Tires and
Wheels.

Refill the rear axle with lubricant. Refer to
Lubricant Level Check.

Lower the vehicle.

Road test the vehicle in order to ensure proper
rear axle operation.
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Prmon Flange Replacement

Removai:Procedure

Tools Required
J 8614-0O1 Pinion Flange Holder

1. Raise and suitably support the vehicle. Refer'to
Lifting and Jacking the Vehicle in General
information.

2. Remove the propeiler shaft Refer to Propeller
Shaft Replacement - One Piece or Propeller
Shaft Replacement - Two Piece.

3. Mark the following components with a punch ina
straight line before disassembly: '

¢ The drive pinion gear flange
* The drive pinion gear
* The drive pinion gear nut

4. Use J 8614-01 in order to remove the following

components:
¢ The drive pinion gear nut
¢ The drive pinion gear washer

o

Remove the drive pinion gear:flange (1)

6. If.the drive pinion. gear flange or flange seal is .
damaged replace the component ;

Installatron Procedure

Tools Requrred o
° J8614-O1 Prnron Flange Holder
» J 23911 Pinion Qil Seal Installer

1. install new flange seal (1) with J 23977 into
housing, if removed.

2. Apply chassis lubricant or an equivalent to the
following components:

¢ The outside diameter of the drive pinion gear
flange

* The sealing lip of the new drive pinion
gear seal.

3. Install the drive pinion gear flange (1).
4. Install the following components:
» The drive pinion gear washer
° The drive pinion gear nut (finger tight)

Rear Drive Axle 4-47

J 8614-01

164050

1 J 8614-2
J 8614-3

J 8614-01

164041

J 23011

164048
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5. Hold the drive pinion gear flange.
6. Use J 8674-01 in order to tighten the drive prmon‘
gear nut to the posmon prevrously marked
Tighten '
- Tighten the nut to 1 59 mm: (1/6 lnch) beyond the
alignment-mark:: :

7. Install the propeller shaft. Refer to Propeller Shaft
Replacement - One Piece or Propeller Shaft
Replacement - Two P/ece

8. Lower the vehlcle S

9. Road test for any abnormal rear axle operatron
such as whines or howls ,

Pinion and Ring Gear Inspection

|nspect the rear axle before dlsassembly This Wl|| aid
in determining the type of repalrs or adjustments™
that are necessary.

The following conditions may cause rear axle noise:
lmproper backlash

e The inner bearing preload of the differential drive
pinion gear

» The outer bearing preload of the differential drlve
pinion gear

». The differential side bearing preload
¢ Any combination of the above items

Measure the following items before removing the
differential case from the. housing:

* The backlash
¢ The total differential preload
» The tooth contact pattern

Record and analyze these measurements before you
remove the differential case from-the housing:-

Do not allow foreign matter (such as dirt or sand) near
the rear axle. The presence of foreign matter in the
rear axle may cause rear axle fallure
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Differential Ring Gear Tooth Nomenclature

The drive side (5) of the differential ring gear tooth
curves outward (convex). f

The tooth contact (4) of the differential ring gear is the
center area of the drive side (5) that makes the

most physical contact with the pinion-gear. Refer to
Effects Of Increasing Load On Tooth Contact Pattern:

The coast side (3) of the dlfferentral ring gear tooth
curves inward (concave). '

The toe end (2) of the differential ring gear tooth is the
end that is nearest to the center of the d|fferent|al ‘
ring gear

The heel end (1) of the dlfferentlal ring gear tooth is
the end that is farthest away from the center of

the differential ring gear. The toe end of the tooth is
smaller than the heel end.

Effects Of lncreasmg Load On Tooth
Contact Pattern

The load on the differential nng and on the dnve
pinion-gear is:increased during vehicle acceleration.

An increased load on the differential ring'and on.

the drive pinion gear may cause the tooth contact (4)
to spread out. Under a very heavy load, the tooth
contact may extend from the near toe tothe near heel
on the drive side. : ~

Increasingly heavier loads cause the foIIowmg changes
in tooth contact:
° The entire’ contact tends to shift toward the heel
» The entire contact becomes broader with
respect to the tops and the bottoms of the teeth

The following tooth contact pattern test recreates the
effecis of a light load. For this reason, the patterns
that will.be obtained by the following test will only
extend to about half of their potential expansion.:

Impartant: The contact pattern is centrally located. up
and down on the face of the differential ring
gear teeth. ,
The toIIowrng conditions may cause a change |n the
tooth contact pattern under a load: g :

¢ A drive pinon gear is msuffrcrently preloaded

* The drﬁerentlal bearings are insufficiently
preloaded

164018
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Adjustments Affectmg Tooth Contact
The following two adjustments WI|| affect the tooth
contact pattern: Srrebid
.o An.adjustment to.the backlash ;
s An adjustment to the position: of the dnve p|n|on
-gear.(7) in the rear axle housing il
The-effects of bearing:preloads are not readlly
apparent on.hand-loaded tooth. contact pattern tests
Use differential bearing shims (6).in order to adjust the
backlash. The shims (6) move the ‘entire dlfferentlal (5)
closer 1o or tarther from the drlve prnlon gear (7)
You can also use bearing shims (2) can'in order 0 set
both the drfferentral beanng preload and the pmron o
depth (1), e
o Make the followmg changes |n order to mcrease
‘the backlash: ,
— Increase the thlckness of the rlght bearmgs ‘
shim (6)
— Decrease the thickness of the left bearing
375039 shim (3)
¢ Make the following changes in order to. decrease ‘
the backlash: ~ ~= .
— Decrease the thlckness of the nght beanngs
»shim (6) feb
=:lncrease the thlckness of the Ieft bearlng
- shim (3). s e
You: can adjust the: posmon ot the dnve prnlon gear (1)
by changing the thickness of the shlms (2) between
the following components: ... - v
- The drive pinion gear head (7) S
-2, The.race of the differential drive. pmlon gear rnner
" bearing
The drive pinion gear shim (2) is used in the rear axle
in order to compensate for manufactunng tolerances.
lncreasmg the shim thickness moves the drive
“pinion ‘gear (7) closer to the centerhne of the :
- differential ring gear (4). - e :
° Decreasrng shim thlckness moves the dnve plmon
gear (7) farther away from the centerllne of the
differential fing-gear(4): - :

Effects Of Differential Drlve Pinion Gear
Position On Tooth Pattern =

The following tooth contact pattern exists when the
differential drive pinion gear'is too far away from
the centerline of the differential ring gear

° Hrgh heel (2) contact on the drive side (4)
= High toe (1) contact on the coast srde (3) ‘

S

LIRS

7560
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\ Decrease the backlash in order to move the differential
) drive pinion gear closer to the centerline of the
differential ring gear. This will cause the foIIowmg
tooth contact pattern:
* High heel (2) contact on the drive Slde 4) moves
down and toward the toe (1). ‘
» High toe (1) contact on the coast S|de (3) moves
-down and toward the heel (2).

7566

The foHowmg tooth contact pattern exists when the - ‘
differential drive pinion gear is too close to the
centerline of the differential ring gear:

* Low toe (1) contact on the drive side 4) '
» Low heel (2) contact on the coast side (3)

~

;7579

Increase the ‘backlash“ in order to move the differential
drive pinion gear further away from the: centerline-of
the differential ring gear: This will cause the followmg
tooth contact pattern to-exist: :

o Low toe contact on the drive side (4) moves up

- and toward the-heel (2). ,

* Low heel contact on the coast snde (3) moves up

and toward the toe (1) ‘

7566
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Descrrptron and Operatlon
Rear Axle Descrlptron

Standard (Open) Rear Axle

The solid rear axle found in the Camaro and Flrebrrd 7
is a semi-floating hypoid rear axle, which is desrgned
for use wrth the follow ‘g:,components o

ne '(Wl'th or wrt

m)

e Coil - sprmgs - : e
o One -piece or. two prece propeller shafts : ,
The rear axle has a hypoid type differential rlng gear
The centerline of the differential drive pinion gear

is located below the centerline of the hypoid

type differential ring gear. The rear axle housing
encloses all of the components that are necessary for
transmitting power from the propeller shaft to the

rear wheels and tires. Bolts attach the rear axle. ,,
housing cover to the back of the rear axle housing. ..
The rear axle housing cover is removable in order to
permit-service of the differential-case - without
removing the entire axle from the vehicle.

A universal joint connects the rear end of the propeller
shaft to the drive pinion gear yoke. The drive pinion
gear yoke has a splined-end that fits over the ,
drive pinion gear. The: spllned end of the drive pinion
gear yoke also drives the pinion gear. Two preloaded
tapered drive. plnlon gear bearings support the

drive pinion gear in the rear axle housing. The races
of the following components are press flt lnto the

rear axle housing:

* The inner drive prmon gear: beanng press. flts onto
the drive pinion gear.

= The outer drive pinion gear bearing combines a
light press fit to a close sliding fit on the yoke
end of the drive pinion gear.

The races of the inner drive pinion.gear bearing.and
the outer pinion gear bearing press against shoulders
which are recessed in the rear axle housing. -

Tlghtemng the drive p|n|on gear nut compresses a
collapsible drive pinion gear spacer This: bears agamst
the following components

o The outer drive pinion gear bearing
~ © A shoulder on the drive pinion gear

The drive pinion gear spacer performs the followmg
actions; ’

e Enables automatlc bearlng preload adjustment
,drrve prmon gear.

bearing. -

e Maintains a. preload on the outer drlve pmron gear
beanng ‘

Enable the adjustment of the fore and aft posrtron of
the drive pinion gear by placing selective drive
pinion gear shims between the following components

¢ The head of the drive pinion gear
¢ The inner drive pinion gear bearing

The dlfferentlal case: |s one plece Two ~d|ﬁerentral srde,
bearings support the differential case in the rear.

axle housing.: The differential side bearings are .
preloaded by the insertion of dn“erentral beanng shlms
between the following components o

* The differential side bearmgs
» The rear axle housmg

Vary the shim thickness from side to side. Th|s
positions. the differential case for proper backlash.
between the differential ring gear and the dn‘ferentlal
drive pinion gear.

Bolts attach the differential ring gear to the differential
case. The following components have splined bores .
used for driving the axle shaft:

e The leit differential pinion gear
* The right differential pinion gear
The position of these pinion gears permits the gears

to turn in counterbored cavities of the differential case.
The followmg components have smootv_bores

e The upper d|ﬁerent|al pmlon gear ..
* The lower. dlfferentlal Ppinion.gear

The differential pinion gear shaft holds these prnlon
gears in position. The differential pinion gear shaft
mounts and locks in the differential case. All four of the
gears mesh with each other.

The following components turn freely on the pinian
gear shaft:

e The upper differential pinion gear
e The lower differential pinion gear

These pinion gears act as idler gears when the rear
wheels turn at different speeds.

The following components back the differential
pinion gears:

¢ Differential pinion thrust washers
e Differential side gear thrust washers

Vehicles that are equipped with the standard rear axle
andthe Antilock:-Brake System(ABS):only;-havea
single rear wheel speed sensor:mounied on:the &0
differential carrier:behind the'ring:gear. A:wheel speed
sensor is bolied to the top of the rear axle housing
opposite the reluctor wheel. ;This. sensor provides. :
wheel speed information to the electronlc brake- control
module (EBCM)

Vehicles that are equxppeol wrth the llmlted sllp rear
axle, ABS, and a Traction Control System (TCS) have
rear wheel speed sensors mounted on the axle
shafts just behind the axle flange. The axle mounted
reluctor wheels are an integral part of the rear

axle shaft and cannot be replaced separately. If the
wheel needs to be replaced, you must replace

the entire axle.
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Operation

When the vehicle tums a cormner, the differential allows
the outer rear tire and wheel assembly fo turn faster
than the inner tire and wheel assembly.

The inner tire and wheel assembly moves more siowly
than the outer tire and wheel assembly. The inner

tire and wheel assembly slows its (side) differential
pinion gear. The side differential pinion gear-is slowed
because the axle shaft is splined to the side gear..

The differential pinion gears roll around the slowed
(side) differential pinion gear. This action causes
the other differential pinion gear and the tire and wheel
assembly to move faster. :

Limited Slip Rear Axle

Limited slip rear axles have several definite operating
characteristics. An:understanding of these
characteristics is‘necessary in order to aid diagnostics.
The rear axle limited slip differential found in Camaro
and Firebird vehicles is the Zexel Torsen® rear
axle. This axle differs from the previous Auburn®
limited slip units. The Torsen ‘axle does not utilize
clutches or cone cluiches as in other limited slip units.
The Zexel Torsen® axle is a unique design which
utilizes parallel axis helical gearing to develop

side gear separating force in an axial direction and
planetary gear: separating force in a radial direction.

There are nbtany‘ major servicing differences between
the Torsen® and Auburn® differentials except for a
thrust block is used in the Torsen® differential -
for retention of the C-clip as compared to a pin used
in the Auburn® differential.
All the following rear axle components are
interchangeable (except for the differentials);

e Vehicles with the limited slip rear axle

s Vehicles with the standard rear axle

The Zexel Tors'en® limited slip differential is .
non-serviceable: The differential cases of the:
2 vehicles are not interchangeable: The following

procedures are the same for both the Torsen® limited -

slip differential case and the standard rear axle
differential case:

~ « Removal of the differential
e Replacement of the differential
e Service of the side bearings
* Service of the ring and pinion gear set
All backlash and tooth contact pattern procedures

Rear Axle identification

CSKC103N

!T'\

5794

You must know the rear axle identification code (1)
and the manufacturer’s code (2) before adjusting
or repairing the repair axle shafts or the differential.

The following information is stamped onto the forward
side of the right axie tube or on a metal tag on the .
housing cover: .

* The rear axle ratio
e The differential type
* » The manufacturer's code (2)
¢ The bwld date (3)
RPO codes for the rear axle are also printed on the
service parts identification label:
Maintenance and Lubrication

Refer to Lubricant Level Check for information on
measuring or adding lubricant.

Special Tools and Equipment

Tool Number/ Description

lllustration

J 2619-01
{ (I([h'iI(I{ﬂmﬂi(u(ﬂ(([(

] {JEHECEHET)
= Slide Hammer With 4 X 13
8o Adapter
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‘Nlustration

“Tool Number/ Description

Tool Number/ Description_

J 5590 ’
Rear Pinion Bearing Cone
- Installer

' Plnlpn Settlng Gauge Rear

J21777-40

Pilot Washer

15124390 1

J7817

Front Pinion Bearing Cup
installer

Pmron Setting Gauge- Front

32177742

=Pilot: Washer

25473

-~ Dialdndicator:Set.

_se7

. Prnlon Setting Gauge-Stud

92177743

Assemb|y Bo!t

7018

o ggoga
" Driver Handle - =

9879

uoi7rras
P|n|on Setting Gauge-Srde
Beanng DISCS 2

J 8614 01

Prnron Flange Remover and

Installer

T

—

"

T

S
Soiis?

180153 |

222536
-~Pinion Driver .- .
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1511 |

J 23765
Axle Bearing Installer

lilustration Tool Numbetr/ Description lliustration Tool Number/ Description
[ J 22813-01 J 23771
Axle Bearing Remover Axle Oil Seal Installer
1508 1510
. P71>.229;2-0_1 . J 23911
ear Pinion Bearing Cone - .
Remover Pinion Oil Seal Installer
994 . 1509
o H
( —)
J 23597-1 J 25588
Pinion Setting Gauge Arbor Side Bearing Shim Installer
| - ‘,;‘5'1‘,‘ o
9880 180155
] J 23597-11 ) @ o F"J_296809 e
- ) ear Pinion Bearing Cup
\ Pinion Setting Gauge Plate ' ' ~ Installer
9881 180157
J 39446

180158

ABS Exciter Ring
Protector Kit
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