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SECTION 3A

FRONT WHEEL ALIGNMENT
CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer to  CAUTIONS in 
Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring Location view in Section 9J 
before performing servics on or around SIR components or wiring. Failure to follow CAUTIONS could 
result in possible air bag deployment, personal injury, or otherwise unneeded SIR system repairs.

CAUTION: To help avoid personal injury when a vehicle is on a hoist, provide additional support for the 
vehicle at the opposite end from which components are being removed. This will reduce the possibility of 
the vehicle slipping from the hoist.

NOTICE: Always use the correct fastener In the correct location. When you replace a fastener, use ONLY 
the exact part number for that application. General Motors will also call out those fasteners that require a 
replacement after removal. General Motors will also call out the fasteners that require thread lockers or 
thread sealant. UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or 
other corrosion inhibitors) on threaded fasteners or fastener joint Interfaces. Generally, such coatings 
adversely affect the fastener torque and the joint clamping force, and may damage the fastener. When you 
Install fasteners, use the correct tightening sequence and specifications. Following these instructions can 
help you avoid damage to parts and systems.
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GENERAL DESCRIPTION
Front wheel alignment refers to the angular relation

ship between the front wheels, the front suspension 
attaching parts, and the ground.

Proper front wheel alignment must be maintained in 
order to ensure efficient steering, good directional stabil
ity, and prevent abnormal tire wear.

The most important factors of front wheel alignment 
are wheel toe-in, wheel camber, and axle caster 
(Figure 1).
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FOUR WHEEL DRIVE

A. CAMBER
B. CASTER
C. TOE-IN
1. CENTER LINE OF WHEEL
2. VERTICAL REFERENCE LINE

3. CAMBER (POSITIVE)
4 . CASTER (NEGATIVE)
5. CASTER (POSITIVE)
6. AXIAL CENTER LINE OF WHEEL
7. TOE-IN (POSITIVE)
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DEFINITION OF TERMS
Caster (Figure 1)

Caster is the tilting of the steering axis either forward 
or backward from vertical when viewed from the side of 
the vehicle. A backward tilt is measured in positive 
degrees and a forward tilt in negative degrees.

On the short and long arm type suspension, you can
not see a caster angle without a special instrument. 
However, if you look straight down from the top of the 
upper control arm to the ground, the ball joints do not 
line up (fore and aft) when a caster angle other than 0 
degrees is present. With a positive angle, the lower ball 
joint center line would be slightly ahead (toward the 
front of the vehicle) of the upper ball joint center line. 
Caster is designed into the front axle assembly on all 
vehicles, and is intended to be non-adjustable. Howev
er, if the caster is measured and found to be out of 
tolerance, the caster can be set to proper specifications.

Camber (Figure 1)
Camber is the inward or outward tilting of the front 

wheels from vertical. When the wheels tilt outward at 
the top, the camber is positive. When the wheels tilt 
inward at the top, the camber is negative. The amount 
of tilt measured in degrees from vertical is called the 
camber angle. Camber is designed into the front axle

Before making any adjustments affecting caster, cam
ber, or toe-in, inspect front end as follows:

[jffij Inspect (Figure 2)

® Tires for proper inflation pressure. Refer to 
SECTION 3E.

• Front wheel bearing for proper adjustment. Refer to 
SECTION 3C.

• Ball joints, tie rod ends, and relay rods. If excessive 
looseness is noted, correct before adjusting. Refer 
to SECTION 3B3.

• Wheels and tires for runout. Refer to SECTION 3E.

assembly of all vehicles and is intended to be non-ad- 
justable. However, if the camber is measured and found 
to be out of tolerance, the camber can be set to proper 
specifications.

If camber is extreme or unequal between the wheels, 
improper steering and excessive tire wear will result. 
Negative camber causes wear on the inboard side of 
the tire, while positive camber causes wear to the out
board side.

Toe-In

Linear sum toe-in results when the distance between 
the front wheels is less at the front of the axle than at 
the rear of the axle.

Angular toe-in is the angle of the front wheel center
lines, relative to the intersection of the forward projected 
vehicle center line.

The actual amount of toe-in is normally a fraction of a 
degree. Toe-in is measured from the center of the tire 
treads or from the inboard side of the tires. The purpose 
of toe-in is to ensure parallel rolling of the front wheels 
and to offset any small deflections of the wheel support 
system which occur when the vehicle is rolling forward. 
Incorrect toe-in can cause unstable steering and front 
tire wear. Toe-in is the last angle to be set in the front 
wheel alignment procedure.

• Dimension “Z” in (Figure 2). If not within specifica
tions, the correction must be made before adjusting 
caster.

• Steering gear for looseness at the frame.
• Shock absorbers for leaks or any noticeable noise. 

Refer to SECTION 3C.
• Control arms or stabilizer shaft attachments for 

looseness. Refer to SECTION 3C.
• Alignment equipment. Follow the manufacturer’s 

instructions.
• Level of the vehicle. The vehicle must be on a level 

surface fore and aft and side to side.
• Excess drag or poor return of steering wheel due to 

stiff or rusty suspension or linkage components.
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A. ■C ” MODEL 15. STEERING KNUCKLE
B. *K” MODEL 16. STEERING KNUCKLE LOWER CORNER
C. "K* MODEL TORSION BAR ADJUSTER 17. NUT
D. "CK” MODEL REAR SUSPENSION 18. TORSION BAR SUPPORT ASM.

10. LOWER BALL JOINT 19. TORSION BAR ADJUSTMENT ARM
11. LOWER CONTROL ARM 20. BOLT-ONE TURN EQUALS 6mm HEIGHT CHANGE
12. PIVOT BOLT CENTER LINE 21. FRAME
13. 'Z ’ HEIGHT 22. BOTTOM SURFACE OF JOUNCE BRACKET

C 1,2,3 @5.0 ±6.0 mm 23. "D* HEIGHT
K 1,2 (EXCEPT K10906 + L65 AND 25. REAR AXLE

K20906 + C6P) 157.0*6.00 mm 26. JOUNCE BUMPER
K 109064- L65 AND 20906+C6P+ 3 27. AXLE JOUNCE PAD

145.0±6.0 mm
K 3 145.0± 6.0 mm

14. LOWER BALL JOINT EXTRUSION
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DIAGNOSIS OF FRONT WHEEL ALIGNMENT
PROBLEM CORRECTION

Noisy Front Suspen
sion

1. Worn tie rod ends.
2. Loose suspension bolts.
3. Lack of proper lubrication.
4. Loose shock absorbers or worn bush

ings.
5. Loose stabilizer shaft or worn insulators.

1. Replace tie rod ends.
2. Refer to SECTION 3C.
3. Refer to SECTION OB.
4. lighten bolts and/or replace bushings.

5. Tighten bolts and/or replace insulators.

Wheel Bounce 1. Wheel and tire out of balance.
2. Blister or bump on tire.
3. Improper shock absorber action.
4. Excessive wheel or tire runout.
5. Tire “Lead.”

1. Refer to SECTION 3!H.
2. Replace the tire.
3. Replace the shock absorber.
4. Refer to SECTION 3E.
5. Refer to SECTION 3E.

Low or Uneven Trim 
Height

1. Broken or sagging springs or torsion 
bars.

2. Overloaded or improperly loaded vehi
cle.

1. Replace the springs or adjust torsion 
bars.

2. Avoid overloading the vehicle.

Excessive Tire Wear 1. Failure to rotate tires.
2. Damaged shock absorbers.
3. Improper tire pressure.
4. Incorrect wheel alignment.
5. Overloaded or improperly loaded vehi- 
. cle.
6. Broken or sagging springs or torsion 

bars.
7. Loose or worn stabilizer bushings.

■ ucror to SECTION
2. Replace the shock absorber.
3. Refer to SECTION 3E.
4. Align the wheels.
5. Avoid overloading the vehicle.

6. Replace the springs or adjust torsion 
bars.

7. Tighten stabilizer bushing brackets or 
replace stabilizer bushings.

Vehicle Leads To 
One Side Or The
Other

1. Keep in mind the road and wind condi
tions.

2. Front end misaligned.
3. Unbalanced steering gear valve. If this 

is the cause, steering effort will be very 
light in direction of lead and heavy in 
opposite direction.

4. Steering shaft rubbing the inside diame
ter of the shaft tube.

1. Test the vehicle, going in both direc
tions, on a flat road.

2. Adjust to specifications.
3. Replace the gear valve.

4. Align or replace the steering column.

D0302
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Satisfactory vehicle operation may occur over a wide 

range of front wheel alignment settings. If the settings 
vary beyond tolerances, adjustments are needed. Refer 
to “Specifications” in Figures 6 and 7.

As originally installed, the upper control arm cannot 
be adjusted for camber or caster. However, if the cam
ber or caster is out of tolerance, the alignment can be 
reset to specifications by removing knockouts in the 
upper control arm frame brackets.  Refer  to 
SECTION 3C for upper control arm removal procedure. 
Upon removal of control arm, remove the inserts out
board from the inside of the bracket with J 38794 
knockout removal tool. Refer to “Frame Bracket Knock
out Removal” in this section.

m  Important

1 Set the front wheel alignment to specifications 
while the vehicle is in its normally loaded condition. 
Vehicles which are consistently operated with 
heavy loads should have toe-in adjusted with the 
vehicle under heavy load. This procedure should 
result in longer tire life.

Measure

“Z” Height (Figure 2)
1. Lift the front bumper of the vehicle up about 38 mm 

(1.5 inches).
2. Gently remove your hands and let the vehicle settle 

on its own.



3. Repeat this operation twice more for a total of three 
times.

4. Measure the “Z” dimension.
5. Push the front bumper of the vehicle down about 

38 mm (1.5 inches).
6. Gently remove your hands and let the vehicle rise 

on its own.
7. Repeat the operation twice more for a total of three 

times.
8. Measure the “Z” dimension.
9. Find the average of the high and low measure

ments. This is the true “Z” dimension.

“D” Height (Figure 2)
1. Lift the rear bumper of the vehicle up about 38 mm 

(1.5 inches).
2. Gently remove your hands and let the vehicle settle 

on its own.
3. Repeat this operation twice more for a total of three 

times.
4. Measure the “D” dimension.
5. Push the rear bumper of the vehicle down about 

38 mm (1.5 inches).
6. Gently remove your hands and let the vehicle rise 

on its own.
7. Repeat the operation twice more for a total of three 

times.
8. Measure the “D” dimension.
9. Find the average of the high and low measure

ments. This is the true “D” dimension.

|3|H Measure

• Front alignment angles.
• Install alignment equipment according to the 

manufacturer’s instructions.
• Measure alignment angles and record the read

ings. If adjustments are required, make them in 
the following order: caster, camber, and toe-in.

Caster Adjustment 

m  Important

• All caster specifications are given with the vehicle 
frame level (zero angle).

• To make caster or camber adjustments the frame 
bracket knockouts must be removed. Refer to 
“Frame Bracket Knockout Removal” in this section.

1. Position the vehicle on a smooth level surface.
2. If needed, correct the “Z” dimension to the correct 

specification.
3. Measure the frame angle, using a bubble protractor 

or inclinometer. The frame angle is the tilt (in 
degrees) of the frame from the level position.

4. Note the frame angle as being “up in the rear” or 
“down in the rear.”

5. Determine the caster angle from the alignment 
equipment.

6. Refer to Figure 6 or 7 to determine the actual (cor
rected) caster reading. The following rules must be 
used for correcting the caster.
A. A “down in rear” frame angle must be subtract

ed from a positive caster reading.
B. An “up in rear” frame angle must be added to a 

positive caster reading.

C. A “down in rear” frame angle must be added to 
a negative caster reading.

D. An “up in rear” frame angle must be subtracted 
from a negative caster reading.

7. If the caster angle is wrong, remove the frame 
bracket knockouts. Refer to “Frame Bracket Knock
out Removal” in this section.

8. Reset the caster angle by turning the cam bolts. 
Refer to “Specifications” in Figure 6 or 7.

Camber Adjustment 

m  Important

• To make caster or camber adjustments remove the 
frame bracket knockouts. Refer to “Frame Bracket 
Knockout Removal” in this section.

1. Determine the camber from the alignment equip
ment.

2. If camber angle is wrong, remove the frame bracket 
knockouts. Refer to “Frame Bracket Knockout 
Removal” in this section.

3. Reset the camber angle by turning the cam bolts. 
Refer to “Specifications” in Figure 6 or 7.

Toe-In Adjustment
1. Determine the toe-in from the alignment equipment.
2. Change the length of both tie rod sleeves to affect 

a toe-in change. Toe-in can be increased or 
decreased by changing the length of the tie rod 
ends. A threaded sleeve is provided for this pur
pose. When the tie rod ends are mounted ahead of 
the steering knuckle they must be decreased in 
length in order to increase toe-in. When the tie rod 
ends are mounted behind the steering knuckle they 
must be lengthened in order to increase toe-in. 
Refer to “Tie Rod Clamp and Adjuster Tube 
Positioning” in SECTION 3B3.

FRAME BRACKET KNOCKOUT 
REMOVAL

As originally installed, the upper control arm cannot 
be adjusted for caster or camber. However, if the caster 
or camber is measured and found to be out of toler
ance, the caster and camber can be set to the proper 
specifications.

TWo Wheel Drive
Tool Required:
J 38794 Knockout Removal Tool 

E  Remove or Disconnect (Figure 3)

• Raise and support the vehicle.
• Support the lower control arms with jack or jack 

stands.

m  important

• The jack or stand must remain under the lower 
control arm during the removal and installation 
procedure in order to retain the lower control 
arm position.

1. Tire and wheel assembly.
2. Nuts (50), cams (49), and bolts (48) from the upper 

control arm bracket (44).
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45.
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48.
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50.

“C” Models 
“K” Model 
Bolt
Frame Bracket 
Upper Control Arm 
Frame
Knockout With Hole 
Bolt With Flat Side 
Cam 
Nut
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Figure 3— Knockout Removal Two and Four Wheel Drive

3. Lift upper control arm (45) up and to the side to 
gain access to the inner portion of the frame brack
et.

4. Frame bracket knockout using tool J 38794 
(Figure 4).

• Do not distort frame bracket when removing 
knockout.

• Apply extreme pressure lubricant to the threads 
of the T-bolt and insert the bolt through the 
knockout hole in the bracket support.

• Install bridge onto T-bolt (Figure 5). The forward 
bracket requires the bridge to be installed 
between the legs of the bracket due to access 
problems.

• Assemble the bridge, bearing (chamfered side 
out), washer, and nut in order.

• The T-bolt head and bridge must line up hori
zontally with the knockout; the bridge should 
span the knockout without interfering with the 
knockout procedure.

• Tighten the T-bolt head against the knockout by 
turning the nut at the opposite end using a 
socket and torque wrench.

• An open end or adjustable wrench may be 
needed to prevent the T-bolt from losing hori
zontal alignment with the knockout.

NOTICE: Do not subject the tool to more 
than 100 N.m (75 lb. f t )  torqm . Exceeding the 
recommended torque may damage the tool 
and/or the bracket.

• If the torque limit on the T-bolt is met and the 
knockout does not break free, use a die grinder 
of appropriate size. Using the stamped outline 
as a guide, remove the knockout. (Remove the 
wax coating in the knockout area to make the 
perforation lines more visible).

• If the outline is not visible, use the T-bolt head 
installed horizontally, as a template, and scribe 
the frame bracket.

• Repeat the procedure on the other upper con
trol arm frame bracket.



1. T-Bolt
2. Bridge
3. Bearing
4. Washer
5. Nut
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Figure 4— Knockout Tool Components

Install or Connect (Figure 3)

1. Upper control arm (45) into frame brackets (44).
2. Bolts (48) and cams (49) through frame brackets 

(44), and control- arm (45).
3. Cams (49) and nuts (50).

• Install cams with radius toward frame brackets.

4. Partially tighten nut (50).
5. Front wheel assemblies.
6. Alignment machine heads.

m  Important

• Check “Front Wheel Alignment Specifications” 
in Figure 6 and 7 for special requirements and 
alignment adjustments. Check trim height “Z” 
and “D.” Verify alignment specifications before 
proceeding.

Adjust

• Caster and camber to the correct specifications 
by rotating the bolt head installed through 
adjuster cam.

Tighten

A. Front upper control arm nuts (50) to 190 N.m 
(140 lb. ft.).

B. Rear upper control arm nuts (50) to 190 N.m 
(140 lb. ft.).

• Set steering wheel on center, with wheels straight, 
and loosen adjuster sleeve nuts.

Adjust

• Toe-in. Refer to “Specifications” in Figures 6 
and 7.

Tighten

• Tie rod adjuster sleeve nuts to 19 N-m 
(14 lb. ft.).

• Refer to SECTION 3B3 for proper position of 
clamps.

• Recheck alignment specifications.
• Lower the vehicle.

Four Wheel Drive

Tool Required:
J 38794 Knockout Removal Tool 

E3 Remove or Disconnect (Figure 3)

• Raise and support the vehicle.

1. T-Bolt
2.
3.
4.
5.

Bridge
Bearing
Washer
Nut

6. Frame Bracket

V1278



• Support the lower control arms with jack or jack 
stands.

1. Tire and wheel assembly, 

m  Important

• The jack or stand must remain under the lower 
control arm torsion bar seat during the removal 
and installation procedure in order to retain the 
lower control arm position.

2. Nuts (50), cams (49), and bolts (48) from the upper 
control arm bracket (44).

3. Lift upper control arm (45) up and to the side to 
gain access to the inner portion of the frame brack
et.

4. Frame bracket knockout using tool J 38794 
(Figure 4).

• Do not distort the frame bracket when removing 
the knockout.

• Apply extreme pressure lubricant to the threads 
of the T-bolt and insert the bolt through the 
knockout hole in the bracket support.

• Install bridge onto the T-bolt (Figure 5). The for
ward bracket requires the bridge to be installed 
between the legs of the bracket due to access 
problems.

• Assemble the bridge, bearing (chamfered side 
out), washer, and nut in order.

•The T-bolt head and bridge must line up hori
zontally with the knockout; the bridge should 
span the knockout without interfering with the 
knockout procedure.

• Tighten the T-bolt head against the knockout by 
turning the nut at the opposite end using a 
socket and torque wrench.

•An open end or adjustable wrench may be 
needed to prevent the T-bolt from losing hori
zontal alignment with the knockout.

NOTICE: Do not subject the tool to more 
than 100 N-m (75 lb. ft) torque. Exceeding the 
recommended torque may damage the tool 
and/or the bracket

• If the torque limit on the T-bolt is met and the 
knockout does not break free, use a die grinder 
of appropriate size. Using the stamped outline 
as a guide, remove the knockout. (Remove the 
wax coating in the knockout area to make the 
perforation lines more visible).

• If the outline is not visible, use the T-bolt head 
installed horizontally, as a template, and scribe 
the frame bracket.

• Repeat the procedure on the other upper con
trol arm frame bracket.

Install or Connect (Figure 3)

1. Upper control arm (45) into frame brackets (44).
2. Bolts (48) and cams (49) through frame brackets 

(44), and control arm (45).
3. Cams (49) and nuts (50).

• Install cams with radius toward frame brackets.

4. Partially tighten nut (50).
5. Tire and wheel assembly.
6. Alignment machine heads.

m  Important

• Check “Front Wheel Alignment Specifications" 
in Figure 6 and 7 for special requirements and 
alignment adjustments. Check trim height “Z” 
and “D.” Verify alignment specifications before 
proceeding.

[? l Adjust

• Caster and camber to the correct specifications 
by rotating the bolt head installed through 
adjuster cam.

Tighten

A. Front upper control arm nuts (50) to 
190 N.m (140 lb. ft.).

B. Rear upper control arm nuts (50) to 190 N-m 
(140 lb. ft.).

• Set steering wheel on center, with wheels straight, 
and loosen adjuster sleeve nuts.

\ f i \  Adjust

• Toe-in. Refer to “Specifications” in Figure 6 and
7.

|<£(l Tighten

•T ie  rod adjuster sleeve nuts to 19 N.m 
(14 lb. ft.).

• Refer to SECTION 3B3 for proper position of 
clamps.

• Recheck alignment specifications.
• Lower the vehicle.



C-MODSL ALIGNMENT SPECIFICATIONS

D. A “DOWN IN REAR" frame angle must be SUB-
TRACTED from a POSITIVE caster reading.

9 0 3
HORIZONTAL

FRAME ANGLE 
-i/4° DOWN

CASTER ANGLE REAPING = + (2-% c

ACTUAL (CORRECTED) CASTER ANGLE (1 °)

F. A “ DOWN SN REAR” frame angle must be ADDED 
to a NEGATIVE caster reading,

90 c I — HORIZONTAL

* FRAME ANGLE 
= V2 0 DOWN

' CASTER ANGLE READING -  - (1-14°) 

ACTUAL (CORRECTED) CASTER ANGLE *  + -

E. A “ UP IN REAR”  frame angle must be ADDED to a 
POSITIVE caster reading.

, HORIZONTAL
90°

1° UP

+ (2°)

G. A “ UP IN REAR”  frame angle must be SUB
TRACTED from a NEGATIVE caster reading.

> HORIZONTAL

FRAME ANGLE = 1=%° UP

CASTER ANGLE READING

ACTUAL (CORRECTED) CASTER ANGLE = + (3°)

*— CASTER ANGLE READING -  - (% °) 

ACTUAL (CORRECTED) CASTER ANGLE -  + (1°)

(A) AS SHIPPED {fi) CURB
TO FACTORY FACTORY SERVICE SERVICE

ALIGN TARGET AUDIT CHECKING SETTING (E)
C100 200 300 C 100 200 300 C 100 200 300 C 100 200 300

CASTER ?-,75° 3.75° ± 1.0° 3.75° ± 2.0° o,?5° 1.0°
(DEGREES) (B) (C) (C) (B)

CAMBER .5° .5° ± .6° .5° ± 1.0° -;’i° .C°
(DEGREES) (B) (C) (C) 9
(SUM TOE .24° .24 ± .2° .24° ± .2°
DEGREES) (D) ,D) D) ..._

NOTE: VEHICLE MUST BE JOUNCED 3 TIMES BEFORE CHECKING ALIGNMENT TO ELIMINATE FALSE 
GEOMETRY READINGS.

[ [ T ]  IMPORTANT: CASTER ANGLE MUST BE CORRECTED TO LEVEL PRAISE ANGLE.

A. FRONT SUSPENSION (Z) DIMENSION IS HELD AS INDICATED IN “TRIM HEIGHTS’1 CHART.
B. LEFT AND RIGHT SIDE TO BE EQUAL WITHIN .50°.
C. LEFT AND RIGHT SIDE TO BE EQUAL WITHIN 1.0°.
D. TOE-IN LEFT AND RIGHT SIDE TO BE SET EQUALLY PER WHEEL AND STEERING WHEEL MUST BE 

HELD IN STRAIGHT AHEAD POSITION WITHIN ± 5 .0°.

I-BEAM FRONT SUSPENSION

TO ALIGN FACTORY TARGET FACTORY AUDIT SERVICE CHECKING SERVICE SETTING
CASTER (DEG) +5 (E) (1=) (E) ;e)
CAMBER (DEG) 5 (E) .25 ± .5 (E) ± .5 (E) »9 9 r  ± 9  (E)

SUM TOE-IN (IN) .03 IN
•°3 * ° M  IN

.06 IN ± .06 IN .06 IN ± .06 IN

SUM TOE-IN (DEG) .06' .12° ± .12° .12* ± .12°

(E) Nominal: Reference only, no mer . provKsi.
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K-MODEL /'JJStNMENT SPECIFICATIONS

D. A “ DOWN IN REAR”  frame angle must be SUB
TRACTED from a POSITIVE caster reading.

HORIZONTAL

FRAME ANGLE 
DOWN

CASTER ANGLE READING = + (2-V*°)

ACTUAL (CORRECTED) CASTER ANGLE = + (1°)

F. A “ DOWN IN REAR”  frame angle must be-ADDED 
I© a NEGATIVE caster reading,

HORIZONTAL

FRAME ANGLE 
V2° DOWN

• CASTER ANGLE READING = - (I-V40) 

ACTUAL (CORRECTED) CASTER ANGLE = + - (1 -% "°)

E. A “ UP IN REAR”  frame angle must be ADDED to a 
POSITIVE caster reading.

HORIZONTAL

90 FRAME ANGLE -  10 UP

G. A “ UP IN REAR”  frame angle must be SUB
TRACTED from a NEGATIVE caster reading.

HORIZONTAL

^ —  CASTER ANGLE READING -  + ( 2 ° )  

ACTUAL (CORRECTED) CASTER ANGLE = + (3°)

1 -4 4 3 UP

CASTER ANGLE READING -  - (V« °) 

ACTUAL (CORRECTED) CASTER ANGLE = + (1 °)

(A) CURB
TO ALIGN r/VJ:’CRY FACTORY AUDIT SERVICE SERVICE

TARGET CHECKING SETTING (E)
K100 K20Q kToo K200 K100 K200 K100 E<200
K200 K300 K200 K300 K200 K300 K200 K300
7200 8600 7200 8600 7200 8600 7200 8600
LBS. LBS. LBS. LBS. LBS. LBS. LBS. LBS.

W . W GVW GVW GVW GVW GVW
CASTER “ 3.0“ 3.0” r“ 3.0*± 3.0“ ± 3.0“ ± 3.0“ ± 3.0“ ± 3.0“ ±

(DEGREES) (B) (B) 1.0* 1.0' 1.0* 1.0“ 1.0* 1.0*
(C) (C) (C) - _(C) (B)

CAMBER .65“ .50' .65* .65° .65“ .65” .65“ .35°
DEGREES (B) (B) .6“ .6’ .6” .6* .6“ .6“

:) (C) (C) (C) (B) (B)
(SUM TOE .24* | ... .24* .24“±.2 .24*1.2 .24”±2 .24'±.2 .24*±.2
DEGREES) (D) ' !i_ _ . __M __ .... (D) (D)

NOTE: VEHICLE MUST BE JOUCED 3 TIMES BEFORE CHECKING ALIGNMENT TO ELIMINATE

FALSE GEOMETRY READINGS.

| j r |  im p o r t a n t  c a s t e r  a n g l e  m u s t  be c o r r e c te d  t o  le v e l  f ra m e  a n g le .

A. FRONT SUSPENSION (Z) DIMENSION IS HELD AS INDICATED IN “ TRIM HEIGHTS” CHART.
B. LEFT AND RIGHT SIDE TO BE EQUAL WITHIN .50°.
C. LEFT AND RIGHT SIDE TO BE EQUAL WITHIN 1.0°.
D. TOE-IN LEFT AND RIGHT SIDE TO BE SET EQUALLY PER WHEEL AND STEERING WHEEL MUST BE 

HELD IN STRAIGHTAHEAD POSITION WITHIN ± 5 .0°.
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FASTENER TIGHTENING SPECIFICATIONS

Item N m Lb. Ft.
Upper Control Arm Nuts............... ......................... ......................................................................  190 140
Tie Rod Adjuster Nuts......................................... ......................................................................... 19 14

T3434

1. KNOCKOUT REMOVAL TOOL
2. TORSION BAR UNLOADING TOOL

V2862



SECTION 3B
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CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer to CAUTIONS in 
Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring Location view in Section 9J 
before performing service on or around SIR components or wiring. Failure to follow CAUTIONS could 
result in possible air bag deployment, personal injury, or otherwise unneeded SIR system repairs.

CAUTION: To help avoid personal injury when a vehicle is on a hoist, provide additional support for the 
vehicle at the opposite end from which components are being removed. This will reduce the possibility of 
the vehicle slipping from the hoist.

NOTICE: Always use the correct fastener In the correct location. When you replace a fastener, use ONLY 
the exact part number for that application. General Motors will also call out those fasteners that require a 
replacement after removal. General Motors will also call out the fasteners that require thread lockers or 
thread sealant. UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or 
other corrosion Inhibitors) on threaded fasteners or fastener Joint Interfaces. Generally, such coatings 
adversely affect the fastener torque and the Joint clamping force, and may damage the fastener. When you 
Install fasteners, use the correct tightening sequence and specifications. Following these Instructions can 
help you avoid damage to parts and systems.
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The hydraulic power steering system consists of a
pump, fluid reservoir, steering gear, pressure hose, and 
a return hose.

[93)999 @9[Ill[Mi!MG GEAR
The power steering gear has a recirculating ball sys

tem which acts as a rolling thread between the worm 
shaft and the rack piston. The worm shaft is supported 
by a preloaded thrust bearing and two conical thrust 
races at the lower end, and a bearing assembly in the 
adjuster plug at the upper end. When the worm shaft is 
turned right, the rack piston moves up in the gear. Turn
ing the worm shaft left moves the rack piston down in 
the gear. The rack piston teeth mesh with the sector, 
which is part of the pitman shaft. Turning the worm 
shaft turns the pitman shaft, which turns the wheels 
through the steering linkage.

The control valve in the steering gear directs the pow
er steering fluid to either side of the rack piston. The 
rack piston converts the hydraulic pressure into a 
mechanical force. If the steering system loses hydraulic 
pressure, the vehicle can be controlled manually.

C i]9 D M ^ 9 IJ 9 !9

The power steering pump is a vane-type design. The 
submerged pump (Figure 1) has a housing and internal 
parts that are inside the reservoir and operate sub
merged in oil.

There are two bore openings at the rear of the pump 
housing. The larger opening contains the cam ring, 
pressure plate, thrust plate, rotor and vane assembly, 
and end plate. The smaller opening contains the pres
sure hose union, flow control valve, and spring. The 
flow control orifice is part of the pressure hose union. 
The pressure relief valve inside the flow control valve 
limits the pump pressure.

Figure 1—Power Steering Pump

© lF  \ m m m  m im M m  m m m r n
PROBLEM POSSIBLE CAUSE [ECTION

Objectionable “ H iss” Noisy relief valve in the hydraulic pump. There is some noise in all power steering 
systems. One of the most common is a 
“ Hissing” sound most evident at stand still 
parking. “ Hiss” is a high frequency noise. 
The noise is present in every valve and 
results from high velocity fluid passing valve 
orifice edges. There is no relationship 
between this noise and performance of the 
steering. “ Hiss” may be expected when the 
steering wheel is at end of travel or when 
slowly turning at stand still. Do not replace 
valve unless “hiss” is extremely objection
able. A replacement valve will also exhibit 
slight noise and is not always a cure for the 
objection.
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PROBLEM POSSIBLE CAUSE CORRECTION!

Rattle Or Chuckle 
Noise in Steering
Gear

1. Gear loose on the frame.

2. Steering linkage looseness.

3. Pressure hose touching other parts of 
vehicle.

4. Loose pitman arm.
5. Improper over-center adjustment. A 

slight rattle may occur on turns because 
of increased clearance off the “high 
point.” This is normal and clearance 
must not be reduced below specified 
limits to eliminate this slight rattle.

1. Check the gear mounting bolts. Torque 
the bolts to specifications.

2. Check linkage pivot points for wear. 
Replace if necessary.

3. Adjust the hose position. Do not bend 
tubing by hand.

4. Torque the pitman arm bolt.
5. Adjust to specifications.

Excessive Wheel 
Kickback Or Loose 
Steering

1. Air in the system.

2. Steering gear mounting loose.

3. Steering linkage joints worn.
4. Front wheel bearings incorrectly adjust

ed or worn.
5. Steering gear improperly adjusted.
6. Damaged or worn steering gear.

1. Add oil to the pump reservoir and bleed. 
Check hose connectors for proper 
torque.

2. Tighten attaching bolts to specified 
torque.

3. Replace loose parts.
4. Adjust the bearings or replace with new 

parts as necessary.
5. Adjust to specifications.
6. Disassemble and repair the steering 

gear as outlined in SECTION 3B1A.

Vehicle Leads To 
One Side Or The 
Other

1. Keep in mind the road and wind condi
tions.

2. Front wheels misaligned.
3. Unbalanced steering gear valve. If this 

is the cause, steering effort will be very 
light in direction of lead and heavy in 
opposite direction.

4. Steering shaft rubbing the ID of the 
shaft tube.

5. Worn or bad tires.
6. Low tire pressure.

1. Test the vehicle, going in both direc
tions, on a flat road.

2. Adjust to specifications.
3. Replace the gear valve.

4. Align the column.

5. Replace tires.
6. Adjust tire pressure.

Momentary Increase 
In Effort When Turn
ing The Wheel 
Quickly To The 
Right Or Left

1. Low oil level in the pump.
2. Pump belt slipping.
3. High internal leakage (steering gear or 

pump).

1. Add power steering fluid as requirec
2. Refer to SECTION 6B.
3. Refer to “Power Steering System Test” 

in this section.
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PROBLEM POSSIBLE CAUSE

Poor Return Of 
Steering

1. Tires under-inflated.
2. Lower coupling flange rubbing against 

the steering gear adjuster plug.
3. Steering wheel rubbing against direc

tional signal housing.
4. Tight or frozen steering shaft bearings.
5. Binding of steering linkage, steering 

shock absorber or ball joints.
6. Steering gear to column misalignment.
7. Tie rod pivots not centralized.

8. Lack of lubricant in the suspension ball 
joints and the steering linkage.

9. Stuck or plugged valve spool.
10. Rubber spacer binding in the shift tube.

11. Improper front wheel alignment.
12. Steering gear adjusted too tightly.

13. Kink in return hose.
14. Steering intermediate shaft stone shield 

side-loaded against shaft assembly.

1. Inflate to specified pressure.
2. Loosen the pinch bolt and assemble 

properly.
3. Adjust the steering jacket.

4. Replace the bearings.
5. Replace the affected parts.

6. Align the steering column.
7. Adjust tie rod ends as required to center 

pivots.
8. Lubricate. Refer to SECTION OB.

9. Remove and clean or replace the valve.
10. Make certain the spacer is properly 

seated. Lubricate inside the diameter 
with silicone lubricant.

11. Check and adjust to specifications.
12. Adjust over-center and thrust bearing 

preload to specifications.
13. Replace the hose.
14. Eliminate side-load.

Steering Wheel 
Surges Or Jerks 
When Turning W ith 
Engine Running
Especlailf During 
Parking

1. Low oil level in pump.

2. Loose pump belt.
3. Sticky flow control valve.
4. Insufficient pump pressure.

5. Faulty gear relief valve.

1. Add power steering fluid as required. 
Check for leaks.

2. Refer to SECTION 6B.
3. Replace or clean the control valve.
4. Refer to “ Power Steering System Test” 

in this section.
5. Replace the gear relief valve.

Hard Steering E ffort
in Both Directions

1. Low tire pressure.
2. Lack of lubricant in suspension or ball 

joints (worn/contaminated joints).

3. Binding of steering linkage, steering 
shock absorber, or ball joints.

4. Steering gear to column misalignment.
5. Pump belt slipping.
6. Low fluid level in reservoir.

7. High internal leakage (steering gear or 
pump).

8. Sticky flow control valve.
9. Lower coupling flange rubbing against 

steering gear adjuster plug.
10. Steering gear adjusted too tight.

11. Improper front wheel alignment.

1. Adjust the tire pressure.
2. Lubricate and relubricate at proper inter

va ls  or rep lace  jo in ts .  Refe r  to 
SECTION OB.

3. Replace ail the affected parts.

4. Align the steering column.
5. Refer to SECTION 6B.
6. Fill to proper level. Inspect lines and 

joints for external leakage.
7. Refer to “ Power Steering System Test” 

in this section.
8. Replace or clean the valve.
9. Loosen the pinch bolt and align the 

assembly properly.
10. Adjust over-center and thrust bearing 

preload to specifications.
11. Check and adjust to specifications.

Foaming M ilky Look
ing Power Steering 
FIuids Low Level 
And Possible Low 
Pressure

1. Air in the fluid and loss of fluid due to 
internal pump leakage causing overflow.

2. Hose or air leakage in reservoir line.

Check for leaks and correct. Bleed system. 
Extremely cold temperatures will cause sys
tem aeriation should the oil level be low. If 
oil level is correct and pump still foams, 
remove pump from vehicle and separate 
reservoir from housing. Check welsh plug 
and housing for cracks. If plug is loose or 
housing is cracked, replace housing.
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PROBLEM s a !3- CORRECTION

Lew Oil Pressure 
Due To Restriction 
In The Hose

1. Check for kinks in the hose.
2. Foreign object stuck in the hose.

1. Remove the kinks or replace the hose.
2. Remove the foreign object or replace 

the hose.

Low Oil Pressure 
Due To Steering 
Gear. Refer To 
“Power Steering 
System Test” In This 
Section

1. Pressure loss in cylinder due to worn 
piston ring or scored housing bore.

2. Leakage at the valve rings and valve 
body to the worm seal.

3. Leakage at the valve body or a loose 
fitting spool.

1. Disassemble the steering gear as out
lined in SECTION 3B1 A. Inspect the 
ring and housing bore. Replace the 
affected parts.

2. Disassemble steering gear and replace 
seals.

3. Replace the valve.

Low Oil Pressure 
Due To Steering 
Pump. Refer To 
“Power Steering 
System Test” In This 
Section

1. Flow control valve stuck or inoperative.
2. Pressure plate not flat against the cam 

ring.
3. Extreme wear of cam ring.
4. Scored pressure plate, thrust plate, or 

rotor.
5. Vanes sticking in rotor slots.

6. Vanes not installed properly.

7. Air in oil.

8. Low oil level.
9. Pump belt slipping.

10. Damaged hoses or steering gear.

1. Replace or clean the valve.
2. Replace the pressure plate.

3. Replace and flush the system.
4. Replace parts. If rotor, replace with 

rotating group. Flush the system.
5. Free up by removing burrs, varnish, or 

dirt.
6. Install properly. Radius edge to the out

side.
7. Locate source of the leak and correct. 

Bleed the system.
8. Add power steering fluid as required.
9. Refer to SECTION 6B.

10. Replace as necessary.

Chirp Noise In Steer
ing Pump

Pump belt slipping. Refer to SECTION G!,3..

Belt Squeal (Particu
larly Noticeable At 
Full Wheel Travel 
And Stand Still Park
ing)

Pump belt slipping. Refer to SECTION SB.

Growl Noise In 
Steering Pump

Excessive back pressure in hoses or steer
ing gear caused by restriction.

Locate restriction and correct.

Growl Noise In 
Steering Pump (Par
ticularly Noticeable 
At Stand Still Park
ing)

1. Scored pressure plates, thrust plate, or 
rotor.

2. Extreme wear of cam ring.

1. Replace parts and the flush system.

2. Replace parts.

Groan Noise In 
Steering Pump

1. Low oil level.

2. Air in the oil. Poor pressure hose con
nection.

1. Add power steering fluid as required. 
Check for leaks.

2. Torque the connector. Bleed the system.

Rattle Or Knock 
Noise in Steering
Pump

1. Loose pump pulley nut.
2. Pump vanes sticking in rotor slots.

3. Pressure hose touching other parts of 
vehicle.

1. Torque the nut.
2. Free up by removing burrs, varnish, or 

dirt.
3. Adjust the hose position.
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Swish Noise in 
Steering Pump

Faulty flow control valve. Replace the part.

Whin
Steering Pump

Pump shaft bearing scored. Replace the housing and shaft. Flush the 
system.

D0004

L LEAKS

1. With the ignition “OFF,” wipe the complete power 
steering system dry (gear, pump, hoses, and con
nections).

2. Check the fluid level in the pump reservoir. Refer to 
“Fluid Level” in this section

3. Start the engine and turn the steering wheel from 
stop to stop several times. Do not hold the wheel 
against the stops as this may damage the pump.

4. Locate the exact area of the leak (Figure 2).

A. Return Tube Fitting—Tighten hose clamp if 
loose. If the fitting is deformed, replace it. Apply 
Loctite® 75559 solvent and Loctite® 290 adhe
sive (or equivalent) to the tube-housing connec
tion.

B. Pressure Hose Fitting—Tighten the fitting to 
33 N-m (24 lb. ft.). If leakage persists, replace 
the seal.

C. Ball Seat Leak—Seat the ball in the housing 
with a blunt punch. Following the manufactur
er’s directions, apply Loctite® 75559 solvent 
and Loctite® 290 adhesive (or equivalent) to 
the area.

D. Drive Shaft Seal— Replace the drive shaft seal. 
Make sure that the drive shaft is clean and free 
of pitting in the seal area.

E. Housing Plug Seal—Seat the plug in the hous
ing. Following manufacturer’s directions, apply 
Loctite® 75559 solvent and Loctite® 290 adhe
sive (or equivalent) to the plug-housing area.

F. Housing Seal— Replace the seal.
G. Side Cover Leak—Tighten side cover bolts to

60 Nrn (45 lb. ft.). Replace the side cover seal 
if the leakage persists.

Return Tube Fitting 
Pressure Line Fitting 
Ball Seat Leak 
Drive Shaft Seal 
Housing Plug Seal 
Housing Seal

Side Cover Leak 
Adjuster Plug Seal 
Pressure Line Fitting 
Pitman Shaft Seals 
Top Cover Seal

B8232



H. Adjuster Plug Seal—Replace the adjuster plug 
seals.

I. Pressure Hose Fitting—Tighten the hose fitting 
nut to 33 N-m (24 lb. ft.). If leakage persists, 
replace the seal.

J. Pitman Shaft Seals—Replace the seals.
K. Top Cover Seal— Replace the seal.

POWER STEERING  
SYSTEM TEST

Tools Required:
J 5176-D Power Steering Gage 
J 5421-02 Thermometer 

The power steering system test is a method used to 
identify and isolate hydraulic circuit difficulties. Prior to 
performing this test, the following inspection and neces
sary corrections must be made (Figure 3).

| y |  Inspect

• Pump reservoir for proper fluid level. Refer to “Fluid 
Level” in this section.

•P u m p  belt  for proper tension.  Refer  to 
SECTION 6B.

• Pump drive pulley condition. Refer to SECTION 6B.

f f l  Important

• All tests are made with the engine idling at nor
mal operating temperature.

1. Place a container under the steering gear or pump 
to catch the fluid when disconnecting or connecting 
the hoses.

2. With the ignition “OFF,” disconnect the pressure 
hose at the steering gear or power steering pump 
and install J 5176-D to both hoses. The gage must 
be between the shutoff valve and pump. Open the 
shutoff valve.

3. Remove the filler cap from the pump reservoir and 
check the fluid level. Fill the pump reservoir with 
power steering fluid to the full mark on the dipstick. 
Start the engine and, momentarily holding steering 
wheel against the stop, check the connections at 
J 5176-D for leaks.

4. Bleed the system. Refer to “Bleed the Power Steer
ing System” in this section.

5. Insert thermometer J 5421 -02 in the reservoir filler 
opening. Move the steering wheel from stop to stop 
several times until the thermometer indicates the 
power steering fluid in the reservoir has reached a 
temperature of 65" to 77” C (150° to 170° F).

m  important

• To prevent scrubbing flat spots on the tires, do 
not turn the steering wheel more than five times 
without rolling the vehicle to change the 
tire-to-floor contact area.

6. Start the engine and check the pump’s fluid level. 
Add power steering fluid if required. When the 
engine is at normal operating temperature, the ini
tial pressure reading on the gage (valve open) 
should be in the 550-860 kPa (80-125 psi) range. 
Should this pressure be in excess of 1380 kPa 
(200 psi), check the hoses for restrictions and the 
poppet valve for proper assembly.

NOTICE: Do not leave valve fully closed for
more than 5  seconds, since this could dam
age the pump Internally.

7. Fully close the gate valve three times. Record the 
highest pressures attained each time.

• I f  the pressures recorded are within 
9,308-9,998 kPa (1,350-1,450 psi), C 3500HD 
10,101-10,446 kPa (1,465-1,515 psi) and the 
range of readings within 345 kPa (50 psi), the 
pump is functioning within its specifications.

• If the pressures recorded are high, but do not 
repeat within 345 kPa (50 psi), the flow control
ling valve is sticking. Remove the valve, clean it 
and remove any burrs using crocus cloth or a 
fine hone. If the system contains some dirt, 
flush it. If it is exceptionally dirty, both the pump 
and gear must be completely disassembled, 
cleaned, flushed, and reassembled before fur
ther usage.

• If the pressures recorded are constant but 
between 690 kPa (100 psi) and 9,308 kPa 
(1,350 psi), replace the flow control valve and 
recheck. If the pressures are still low, replace 
the rotating group in the pump.

8. If the pump pressures are within specifications, 
leave the valve open and turn the steering wheel to 
both stops. Record the highest pressures and com
pare with the maximum pump pressure recorded. If 
this pressure cannot be reached in at least one 
side of the gear, the gear is leaking internally and 
must be disassembled and repaired.

9. Shut the engine “OFF,” remove the testing gage, 
reconnect the pressure hose, check the fluid level, 
and/or make the needed repairs.

10. If the problem still exists, the steering and front 
suspension must be thoroughly examined. Refer to 
"Diagnosis Of Power Steering System” in this sec
tion.

J-5176-D

A. Pressure Hose To Steering Gear
B. Shut Off Valve
C  Pressure Hose From Pump

B8234



ON-VEHICLE SERVICE

MAINTENANCE
Keep the power steering system clean. The power 

steering pump’s fluid level should be checked at regular 
intervals and fluid added when required. Refer to SEC
TION OB for type of fluid to be used and intervals for 
filling.

If the system contains some dirt, flush it. Refer to 
“Flushing The Power Steering System” in this section. If 
it is exceptionally dirty, both the pump and the gear 
must be completely disassembled before further usage.

All tubes, hoses, and fittings should be inspected for 
leakage at regular intervals. Fittings must be tight. Make 
sure the clips, clamps, and supporting tubes and hoses 
are in place and properly secured.

Inspect  the hoses with the wheels in the 
straight-ahead position. Then turn the wheels fully to the 
left and right while observing the movement of the hos
es. Correct any hose contact with other parts of the 
vehicle that could cause chafing or wear.

Power steering hoses and pipes must not be twisted, 
kinked, or tightly bent. The hoses should have sufficient 
natural curvature in the routing to absorb movement and 
hose shortening during vehicle operation.

Air in the system will cause spongy action and noisy 
operation. When a hose is disconnected or when fluid is 
lost for any reason, the system must be bled after refill
ing. Refer to “Bleeding The Power Steering System” in 
this section.

FLUID LEVEL
1. The fluid level may be checked hot or cold. To 

check the fluid level when hot do the following:

• Run engine until the fluid reaches about 80° C 
(170° F), then shut the engine “OFF.”

• Remove the reservoir cap and check the fluid 
level on the dipstick.

• The fluid level should be between HOT/FULL 
and COLD/FULL marks on the dipstick.

2. If the fluid level is being checked “COLD,” do the 
following:

• Remove the reservoir cap and check the fluid 
level on the dipstick.

• The fluid level should be between the bottom of 
the COLD/FULL mark and the end of the dip
stick.

3. If the fluid level is low, add power steering fluid to 
the proper level and install the reservoir cap. Refer 
to SECTION OB.

4. When checking the fluid level after the steering 
system has been serviced, air must be bled from 
the system. Refer to “Bleeding The Power Steering 
System” in this section.

Bleeding The Power Steering System

Refer to Figure 4 for the power steering bleeding pro
cedure.

FLUSHING THE POWER 
STEERING SYSTEM

1. Raise the front end of the vehicle off the ground 
until the wheels are free to turn.

2. Remove the fluid return hose at the pump inlet 
connector and plug the connector port on the 
pump. Position the hose toward a large container 
to catch the draining fluid.

3. While an assistant is filling the reservoir with new 
power steering fluid, run the engine at idle. Turn 
the steering wheel from stop to stop. DO NOT con
tact wheel stops or hold the wheel in a comer or 
fluid will stop and the pump will be in pressure 
relief mode. A sudden overflow from the reservoir 
may develop if the wheel is held at a stop.

4. Install all the pipes and hoses. Fill the system with 
new power steering fluid and bleed the system as 
described in “Bleeding The Power Steering 
System” in this section. Operate the engine for 
about 15 minutes. Remove the pump return hose at 
the pump inlet and plug the connection on the 
pump. While refilling the reservoir, check the drain
ing fluid for contamination. If foreign material is still 
evident, replace all hoses. Disassemble and clean 
or replace the power steering system components. 
Do not re-use any drained power steering fluid.

STEERING GEAR REPLACEMENT

E  Remove or Disconnect (Figure 5)

• Place a drain pan below the steering gear.

1. Hoses from the steering gear.

• Cap or tape the ends of the hoses and gear 
fittings to prevent the entrance of dirt.

2. Shield (27).
3. Lower clamp bolt (16).

• Draw alignment marks on the clamp (15) and 
the steering shaft (22) before removing the 
clamp.

4. Clamp (15) from the steering shaft (22).
5. Pitman arm. Refer to SECTION 3B3.
6. Bolts (25) and washers (26).
7. Steering gear (12).

E3 Install or Connect (Figure 5)

1. Steering gear (12).
2. Washers (26) and bolts (25).

Tighten

• Bolts (25) to 135 N.m (100 lb. ft.).

3. Pitman arm.
4. Clamp (15) to the steering shaft.

• Make sure the alignment marks line up.

5. Clamp bolt (16).



Bleeding Air from Power Steering Systems
Before bleeding: Inspect steering system.

Check, and correct as needed:

Hoses must 
not touch any 
other part of 

‘ ‘ vehicle.

Steering system noise could
be caused by hose touching 
frame, body, or engine

r .

Ail hose 
connections 
must be 
tight.

Loose connections might not 
leak but could allow air into
system

When to bleed:
After any component replacement 
After disconnecting fluid line 
In case of steering system noise

Why bleed?
To prevent pump damage
To ensure proper system operation 
To stop steering system noise

Power Steering Fiuid
Use only clean, new power 
steering fluid Fluid must be

C onm ntlom l Climate
GM #1052884 -  16 ounce 

#1050017 -  32 ounce 
C o l d  G i i m s t o  
GM #1234588© -  16 ounce 

#12345867 -  32 ounce

How to bleed 

©

c t

Switch 
ignition off.

j Raise front 
wheels off 
ground.

Turn steering 
wheel full left.

Fill fluid 
reservoir to 
“FULL COLD” 
level. Leave 
cap off

With assistant checking 
fluid level and condition, 
turn steering wheel lock- 
to-lock at least 20 times
Engine remains off.

On systems with long return lines or fluid 
coolers, turn steering wheel lock-to-lock at 
least 40 times

Trapped air may cause fluid to overflow 
Thoroughly clean any spilled fluid to allow
for leak check

Keep fluid level st “FULL COLD ”

Start engine. 
With engine 
idling, maintair 
fluid level. 
Reinstall cap

Return wheels 
to center 
Lower front
wheels to 
ground.

Keep engine 
running for two 
minutes

Turn steering 
wheel in both 
directions

Verify
Bf Smooth power assist 
GZf Noiseless operation 
Bf Proper fluid level 
Bf No system leaks 
Bf Proper fluid condition 

* No bubbles, no foam, no 
discoloration

While turning 
wheel, check fluid 
constantly

® No bubbles are allowed

• For any sign of bubbles, recheck 
connections Repeat step 5

I t l  If all proper conditions 
apply, procedure is 
complete

1 1 1  If any problem remains, 
see “Special Conditions ’

Special Conditions:
Fluid

■' i r ' “' 1 e Foam or bubbles in fluid 
!, ] Fluid must be completely free of bubbles

j i i" ^  'j In step 5, be alert to penodic bubbles thai
could indicate a loose connection or leak' 
O-rsng seal in either the return hose or 

*— pressure hose

« Discolored fluid 
(milky, opaque, or light tan color)

Switch ignition off Wait two minutes Recheck
hose connections -Repeat steps 7-10 -If 
condition still exists, replace and check a 
possible cause

E5 Return hose clamps
0  Return hose O-ring 
E3 Pressure hose O-rings 
23 Gear cylinder line O-nngs 

Fill system and repeat bleed procedure for 
each possible cause Repeat steps 7-10 to 
verify whether noise has been eliminated

Noise
• Pump whine or groan

With engine running, recheck 
hoses for possible contact with
frame body or engine If no 
contact is found, follow either 
method below to cool down fluid 
and repressurize system

Method 1:
Normal Cool Down

Switch engine off 
Wait for system 
to cool
Install reservoir cap

W e t b o d  2 :
P a r t i a l  F l u i d  
R e p l a c e m e n t

Switch engine off 
Use a suction device to 
remove fluid from reservoi 
Refill with cool, clean fluid 
Install reservoir cap

After either method of cooling, start engine and allow engine to 
come up to operating temperature If noise persists, remove anc
replace power steenng pump Repeat bleed procedure following 
pump replacement

4-14-94
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m Tighten

° Bolt (16) to 30 N-m (22 lb. ft.).

6. Hoses (50 and 51) (Figure 20).

Tighten

Figur© Steering Gear Assembly 

Two Wheel Drive

E3 Remove or Disconnect (Figure 6)

• Mark the position of the pitman arm to the pitman 
shaft.

• Hose coupling to 28 N-m (20 lb. ft.).

7. Bleed the system. Refer to “Bleeding The Power 
Steering System” in this section.

P IT M A N  S H A F T  SEAL
RE ENT

Tool Required:
J 4245 Internal Snap Ring Pliers 
J 6219 Seal Installer

1. Pitman arm. Refer to SECTION 3B3.
2. Pitman shaft boot (1).
3. Dust seal (2).
4. Snap ring (10) using J 4245.

® Loosely install pitman arm and nut on shaft.
This is required to remove seal.

• Position a drain pan under the steering gear. 
a Start the engine.
® Turn the steering wheel from stop to stop 

bouncing the wheel off the stops.
9 Stop the engine.



5. Remove nut and pitman arm.
6. Washer (4) and seal (5).

I P I  Inspect

• Pitman shaft seal surfaces for roughness or pit
ting. If pitted, replace the shaft.

• Housing for burrs. Remove the burrs before 
installing the new seals.

Clean

• Pitman shaft and seal areas using a crocus 
cloth.

0 Install or Connect (Figure 6)

• Lubricate the new seals with power steering fluid.
• Apply a single layer of tape to the pitman arm shaft 

to avoid damaging the seals.
1. Seal (5).
2. Washer (4) using J 6219 to seat the seal.

• The seal should be in far enough to install the 
snap ring.

3. Snap ring (3).
4. Center the steering wheel.

• Turn the wheel until it stops.
• Turn the wheel in the opposite direction until it 

stops, while counting the number of turns.
• Turn the wheel back 1/2 the number of turns in 

the previous step.

5. Dust seal.
6. Pitman shaft boot (1).
7. Pitman arm.
8. Bleed the system. Refer to “Bleeding The Power 

Steering System” in this section.

Four Wheel Drive

Remove or Disconnect (Figures 5 and 6)

1. Power steering gear. Refer to “Power Steering 
Gear Replacement” in this section.

2. Pitman arm. Refer to SECTION 3B3.
3. Pitman shaft seal. Refer to SECTION 3B1A.

Install or Connect (Figures 5 and 6)

1. Pitman shaft seal.
2. Pitman arm.
3. Power steering gear.

S T E E R IN G  G E A R  ADJUSTMENT
Steering gear adjustments are made only as correc

tions and not as periodic adjustments. Before any 
adjustments are made, refer to “Diagnosis of Power 
Steering System” in this section to review possible 
steering system problems.

Adjusting the steering gear in the vehicle is NOT rec
ommended. The gear should be removed from the vehi
cle and mounted in a vise.

The steering gear requires two adjustments, the worm 
thrust bearing preload and the pitman shaft over-center 
preload adjustment. The worm thrust bearing preload 
must be adjusted first, followed by the pitman shaft 
over-center preload adjustment.

Worm Bearing Preload Adjustment

Tool Required:
J 7624 Adjustable Spanner Wrench

1. Remove the adjuster plug nut (Figure 7).

•To aid in the removal use a hammer and a 
brass punch.



B7326

Figure 8—Marking the Adjuster Plug Hole with the 
Housing

B7327

Figure 1 ©“ Aligning the Adjuster t© the Second 
Hark

2. Turn the adjuster plug in, using J 7624.

© The plug and thrust bearing must be firmly bot
tomed in the housing.

a Tighten

• Adjuster plug to 27 N-m (20 lb. ft.).

3. Place an index mark on the housing even with one 
of the holes in the adjuster plug (Figure 8).

4. M easure  back ( c o u n te rc lo c k w is e )  13 mm 
(0.50 inch) from the index mark and put a second 
mark on the housing (Figure 9).

5. Rotate the adjuster plug back (counterclockwise) 
until the hole in the plug is aligned with the second 
mark on the housing (Figure 10).

6. Install the adjuster plug nut.

® Be sure the adjuster plug does not turn while 
tightening the nut.

Over Center Preload Adjustment

1. Rotate the stub shaft from stop to stop and count 
the number of turns.

2. Starting at either stop, turn the stub shaft back 1/2 
the total number of turns. This is the “center” of the
gear.

® When the gear is centered, the flat on the stub 
shaft should face upward and be parallel with 
the side cover (Figure 11). The master spline on 
the pitman shaft should be in line with the 
adjuster screw (C) (Figure 12).

3. Turn the pitman shaft adjuster screw counterclock
wise until fully extended, then turn back in one full 
turn.

4. Place the torque wrench i n the vertical position on 
the  stub shaft .  Rotate the to rque wrench 
45 degrees each side of the center and record the 
highest drag torque measured on or near center 
(Figure 13). The measurement should not exceed 
1.4 N-m (12 lb. in.) maximum. If the reading is 
higher, repeat Steps 3 and 4 of the “Worm Bearing 
Preload Adjustment” in this section.



5. Turn the adjuster in until the torque required to turn 
the stub shaft is 0.56 to 1.02 N.m (5.0 to 9.0 lb. in.) 
greater than the reading in Step 4.

^  Tighten

• Adjuster jam nut to 44 N.m (32 lb. ft.).

m m

PUMP REPLACEMENT
Tool Required:

J 25034-B Power Steering Pump Pulley 
Remover

J 25033-B Power Steering Pump Pulley Installer

Remove or Disconnect (Figures 14 through

17)

• Place a drain pan below the pump.
1. Hoses. Cap the hoses.
2. Unload the tensioner assembly. Refer to 

SECTION 6B.
3. Drive belt. Refer to SECTION 6B.
4. Pulley.

• Install J 25034-B. Be sure the pilot bolt bottoms 
in the pump shaft by turning the nut to the top 
of the pilot bolt (Figure 14).

• Hold the pilot bolt.
• Turn the nut counterclockwise.

5. Front mounting bolts.
6. Rear mounting nuts from studs.
7. Pump.

install or Connect (Figures 14 through 17)

1. Pump.
2. Front mounting boits.

Tighten

• Bolts to 50 N-m (37 lb. ft.).
3. Rear mounting nuts to studs.

Tighten

• Nuts to 50 N-m (37 lb. ft.).
4. Pulley.

• Place pulley on the end of the pump shaft.
• Install J 25033-B. Be sure the pilot bolt bottoms 

in the shaft by turning the nut to the top of the 
pilot bolt (Figure 14).

• Hold the pilot bolt.
• Turn the nut clockwise.
• Install pulley flush ± 0.25 mm (0.010 in.) with 

the end of the power steering pump shaft 
(Figure 14).

NOTICE: Do not use arbor press or Internal 
damage to the pump will result.

5. Drive belt.
6. Load the tensioner assembly.
7. Hoses.

• Fill and bleed the system.

Inspect

• Hoses for clearance.

POWER STEERING HOSES
When a hose is reinstalled or replaced, the following 

points are essential:

® Route hoses in the same position they were in 
before removal (Figures 18 through 22).

@ Route hoses smoothly; avoid sharp bends and 
kinking.

® After hoses are installed, check for leaks while the 
system is being bled. Refer to “Bleeding The Pow
er Steering System” in this section.

® Torque the hose connections to 28 N-m (20 lb. ft.).

NOTICE: D o  n o t  s ta r t  th e  engine w ith  a n y  
p o w e r  s te e r in g  h o s e  d is c o n n e c te d , o r  d a m 
a g e  to  th e  c o m p o n e n ts  c o u ld  o ccu r.
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Figure 16—Power Steering Pump Mounting 
(7.4L Engines)



33. P U M P
50. HOSE, RETURN
51. HOSE, FEED 
55. SEAL

V3404

Figure 18—Hose Routing (C1 and 2 with 4.3L, 5.0L and 5.7L Engines—K1 with 5.7L Engine)



33. PUMP
50. HOSE, RETURN
51. HOSE, FEED 
55. SEAL
60. COOLER

V3554



Figure 20—Hose Routing (K1 and 2 with 4.3L Engine)
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51

50. HOSE, RETURN TO PUMP
51. HOSE, FEED TO STEERING GEAR FROM BRAKE BOOSTER
52. HOSE, RETURN TO PUMP FROM BRAKE BOOSTER
53. HOSE, FEED FROM PUMP TO BRAKE BOOSTER
54. BOOSTER, BRAKE
55. SEALS 
60. COOLER
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52
\  51

50. HOSE, RETURN TO PUMP
51. HOSE, FEED TO STEERING GEAR FROM BRAKE BOOSTER
52. HOSE, RETURN TO PUMP FROM BRAKE BOOSTER
53. HOSE, FEED FROM PUMP TO BRAKE BOOSTER
54. BOOSTER, BRAKE
55. SEALS 
60. COOLER



50. HOSE, RETURN TO PUMP
51. HOSE, FEED TO STEERING GEAR FROM BRAKE BOOSTER
52. HOSE. RETURN TO PUMP FROM BRAKE BOOSTER
53. HOSE, FEED FROM PUMP TO BRAKE BOOSTER
54. BOOSTER, BRAKE
55. SEALS 
60. COOLER
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GENERAL SPECIFICATIONS
Power Steering Fluid
Fluid..........................................................................................................Power Steering Fluid No. 1050017 or equivalent
Adjustments
Over-Center Adjustment (See Text for Correct Adjustment Procedures).................... 0.56 to 1.02 N-m (5 to 9 lb. in.)

• 99:19 9 1 9 9 1TlI91M@ SPECIFICATIONS
Item N-m Lb. Ft. Lb. In. 
Power Steering Gear
Adjuster Jam Nuts—CK1, 2, 3 .......................................................................... .........44 32 —
Coupling Clamp Bolt........................................................................................... .........30 22 —
Gear to Frame Bolts........................................................................................... .........135 100 —
Pressure Line Fitting........................................................................................... .........28 20 —
Side Cover Bolts—CK1, 2, 3 ............................................................................ .........65 48 —
Adjuster Plug...................... ..........................................................................................27 20 —
Power Steering Pump
Front Pump Mounting Bolts.............................................................................. .........50 37 —
Pressure Line Fitting........................................................................................... .........28 20 —
Rear Mounting N ut............................................................................................. .........50 37 —

POWER STEERING SYSTEM PRESSURES
kPa PSI

C 3500HD...... ............ ........................................................................................  10.1-10.45 1465-1515
All Others.............................................................................................................  9.3-10.0 1350-1450

T2101



J 5176-20 J 6219

J 7624

rOO®
J 5421-02

8.

4. J 25323-A

J 25034-B

J 25033-B

J 29525

1. POWER STEERING PRESSURE TESTER
2. GAUGE ADAPTER 18MM POWER STEERING
3. THERMOMETER
4. POWER STEERING SYSTEM ANALYZER
5. POWER STEERING ANALYZER 18MM ADAPTER
6. PITMAN SHAFT SEAL INSTALLER
7. BEARING PRELOAD SPANNER WRENCH
8. POWER STEERING PUMP PULLEY REMOVER
9. POWER STEERING PUMP PULLEY INSTALLER



®E3:=s5 m m m  © F a s s s r a ©  @ [§ £ 1®  & r ®  s’ ssaai?

[M L ^ O D S



SECTION 3B1A

POWER STEERING GEAR 
UNIT REPAIR

NOTICE: Always use the correct fastener in the proper location. When you replace a fastener, use ONLY the exact part 
number for that application. General Motors will call out those fasteners that require a replacement after removal. General 
Motors will also call out the fasteners that require thread lockers or thread sealant. UNLESS OTHERWISE SPECIFIED, 
do not use supplemental coatings (paints, greases, or other corrosion inhibitors) on threaded fasteners or fastener joint 
interfaces. Generally, such coatings adversely affect the fastener torque and the joint clamping force, and may damage 
the fastener. When you install fasteners, use the correct tightening sequence and specifications. Following these 
instructions can help you avoid damage to parts and systems.

CONTENTS
Power Steering Gear Assembly............................. 3B1A-2
Steering Gear Adjustments..... ........ ......................3B1A-3

Worm Thrust Bearing Preload Adjustment.... 3B1A-3
Pitman Shaft Over-Center Preload Adjustment 3B1A-4

Steering Gear Service............................................. 3B1A-5
Pitman Shaft and Side Cover Replacement..... 3B1A-5 
Housing End Plug Replacement.......................3B1A-6
Adjuster Plug Assembly Replacement............3B1A-7
Valve Replacement.............. ............. ............... 3B1A-8

Rack Piston and Worm Shaft Replacement.... 3B1A-9
Pitman Shaft Seals and Bearing Replacement 3B1A-11
Check Valve Replacement...............................3B1 A -11

Specifications..... ................................. ...... .......... 3B1 A-12
Fluid Capacities................................................3B1A-12
Fastener Tightening Specifications.............. . 3B1A-12
Adjustment Tightening Specifications....... 3B1A-12

Special T ools.................. ............................... .......3B1A-12





Key No. Part Name Key No. Part Name
1 - RING, RETAINING 36 - WASHER, LOCK
2 - PLUG 37 - NUT
3 - SEAL, O-RING 38 - SEAL
5 - RING, TEFLON 40 - SHAFT, STUB
6 - SEAL, O-RING 41 - SPOOL, VALVE
7 - COVER, SIDE 42 - SEAL
8 - NUT, ADJUSTER LOCK 43 - BODY, VALVE

10 - BOLT 45 - SEAL
11 - GASKET 46 - RING
1 2 -SHAFT, PITMAN 47 - SPACER
1 3 -SHAFT, WORM 48 - NUT, ADJUSTER PLUG LOCK
1 5 - RACE 50 - RING, RETAINING
16- BEARING 51 - SEAL
1 7 - RACE 52 - SEAL
1 8 - VALVE, CHECK 53 - BEARING, NEEDLE
20 - HOUSING 55 - PLUG, ADJUSTER
21 - SCREW 56 - SEAL
22 - CLAMP 57 - RACE
23 - GUIDE, BALL 58 - BEARING
25 - BALLS 60 - RACE
26 - PISTON, RACK 61 - SPACER
27 - PLUG 62 - RETAINER, BEARING
28 - BEARING 63 - SEAL, PITMAN SHAFT
30 - SEAL, SINGLE LIP 64 - SEAL, DUST (CK, L ONLY)
31 - WASHER, BACKUP 65 - BOOT, PITMAN SHAFT
35 - RING, RETAINING

Figure 2 Power Steering Gear -  Legend

STEERING GEAR ADJUSTMENTS

m  Important

® B e fo re  any ad justm ents are m ade on the steering 
gear, refer to “Steering, Suspension, Tires and 
Wheels Diagnosis” (Section 3) for reviewing the 
possible steering system problems. Any steering 
gear adjustment is made only as a correction and not 
as a periodic adjustment.

For proper adjustment, remove the steering gear from the 
vehicle. Drain the power steering fluid from the 
gear. Mount the gear in a vise and make the following 
adjustments.
The steering gear requires two adjustments:

® The worm thrust bearing preload 
® The pitman shaft over-center preload 

adjustment
The worm thrust bearing preload is controlled by the 
amount of compression force exerted by the adjuster plug 
on the conical worm bearing thrust races.

The pitman shaft over-center preload is controlled by 
the pitman shaft adjuster screw, which determines the 
clearance between the rack piston and the pitman shaft 
sector teeth.

[ff"| Important

• Adjust the worm thrust bearing preload first, then 
adjust the pitman shaft over-center preload.

WORM THRUST BEARING PRELOAD
ADJUSTMENT 
Figures 1 th r u  6

Tool Required:
I 7624 Spanner Wrench

1. Remove steering gear from vehicle. Refer to 
“Power Steering Gear Replacement” in section 3B.

2. Rotate stub shaft (40) back and forth to drain power 
steering fluid.

3. Remove adjuster plug lock nut (48) from  
housing (20).

Notice: See “Notice” on page 3B1A-1 of this section.

40-SHAFT, STUB
48-NUT, ADJUSTER PLUG LOCK

Finum 3 I nn.QAninn A riiiiftte r  Plun Nut



4.

5.

6 .

7.

8 .

Turn adjuster plug (55) in (clockwise) using J 7624 
until adjuster plug (55) and thrust bearing (58) are 
firmly bottomed in housing (20).

Tighten

® Adjuster plug (55) to 30 N*m (22 lb. ft.).

Place an index mark on housing (20) even with one 
of the holes in the adjuster plug (55).
Measure back counterclockwise 13 mm (1/2 inch) 
and place a second mark on housing (20).
Turn adjuster plug (55) counterclockwise until hole 
in adjuster plug (55) is aligned with the second mark 
on the housing (20) (see Figure 6).
Install adjuster plug lock nut (48).

9.

© Adjuster plug lock nut (48) to 109 N»m (80 
lb. ft.) using a drift in a notch.

® Hold adjuster plug (55) to maintain 
alignment of the marks.

Install steering gear. Refer to “Power Steering Gear
Replacement” in section 3B.

PITMAN SHAFT OVER-CENTER PRELOAD
ADJUSTMENT 
Figures 7 th ru  9

1.

2.

3.
4.

5.

Remove steering gear from vehicle. Refer to 
“Power Steering Gear Replacement” in section 3B. 
Rotate stub shaft back and forth to drain power 
steering fluid.
Loosen the adjuster lock nut (8).
Turn the pitman shaft adjuster screw counter
clockwise until fully extended, then turn clockwise
1 foil turn.
Rotate the stub shaft (40) from stop to stop, using a
12-point socket, and count the number of turns.

A-INDEX MARK 
55-PLUG, ADJUSTER

6. Starting at either stop, turn the stub shaft (40) back 
1/2 the total number of turns. This is the “center” of 
the gear.

• When the gear is centered, the flat on the stub 
shaft (40) should face upward and be parallel 
with the side cover (7) and the master spline 
on the pitman shaft should be in line with the 
adjuster screw (see Figure 8).

7. Place a torque wrench on the stub shaft (40) with 
the handle in the vertical position. Rotate the stub 
shaft (40) 45 degrees each side of the center 
(see Figure 9).

•  Stub shaft must rotate smoothly and must not 
stick or bind.

• Record the worm bearing preload measured 
on or near the center.

•  Recorded bearing preload to be 0.7-1.7 N°m 
(6-15 lb. in.), with worm and ballnut 
installed. If the torque is outside this range, 
the gear assembly should be readjusted or 
repaired as required.

Notice: See “Notice” on page 3B1A-1 of this section.

Adjust

Over-center torque by turning the pitman shaft 
adjuster screw clockwise until the correct preload 
torque is obtained.
Add 0.7-1.1 N*m (6-10 lb. in.) torque to the 
previously measured worm bearing preload torque.

Tighten

• Adjuster lock nut (8) to 49 N*m (36 lb. ft.).
• Prevent adjuster screw from turning while 

tightening adjuster lock nut (8).

8. Install steering gear. Refer to “Power Steering Gear 
Replacement” in section 3B.



STEERING GEAR SERVICE

PITMAN SHAFT AND SIDE COVER 
REPLACEMENT
Figures 1 and 2

0 Remove or Disconnect

S te e rin g  gear fro m  v e h ic le . R e fe r to  “ P ow er 
S teering  G ear R eplacem ent”  in  section 3B .
P itm an  arm  fro m  steering  gear. R e fe r to  “ S teering 

L in ka g e ”  in  section  3B 3.
Rotate stub shaft back and forth to drain power 
steering fluid.

Clean

Exposed end of pitman shaft and housing. 
Use a wire brush to clean pitman shaft spline.

#
1.
2 .

3.

4.

Disassemble

Adjuster lock nut (8).
Bolts (10).

• Rotate stub shaft (40), using a 12-point socket, 
to center gear.

Side cover (7), gasket (11), and pitman shaft (12) as 
an assembly.
Pitman shaft (12) from the side cover (7).

| y |  Assemble

N otices See “Notice” on page 3B1A-1 of this section.

1. Pitman shaft (12) to side cover (7) by screwing 
pitman shaft (12) in until it fully seats to side 
cover (7).

2. Adjuster lock nut (8).
o Do not tighten adjuster lock nut (8) until after 

pitman shaft adjustment has been made.

J 7624

A-FIRST INDEX MARK 
B-SECOND INDEX MARK

Figure 6 Aligning the Adjuster Plug to the Second Mark

7-COVER, SIDE 
40-SHAFT, STUB



3. Gasket (11) to side cover (7) and bend tabs around 
edges o f side cove r (7 ).

4. Pitman shaft assembly and side cover (7) to 
housing (20).

5. Bolts (10).

^  Tighten

a Bolts (10) to 60 N®m (44 lb. ft.).

Adjust

E3

® Pitman shaft. Refer to “Pitman Shaft 
Over-Center Sector Adjustment” in this 
section.

Install or Connect

Steering gear. Refer to “Power Steering Gear 
Replacement” in section 3B .

HOUSING END PLUG REPLACEMENT
Figure 10

0m i  Remove or Disconnect

® Steering gear from vehicle. Refer to “Power 
Steering Gear Replacement” in section 3B.

P§i»f Disassemble 

® Rotate stub shaft back and forth to drain fluid.

A-ACCESS HOLE
1-RING, RETAINING
2-PLUG
3-SEAL, O-RING 

2Q-HOUSING

1. Retaining ring (1) by using a punch inserted into the 
housing access hole to unseat it.

2. Plug (2).
3. O-ring seal (3).

Hot Assemble 

® Lubricate O-ring seal with power steering fluid.

1. O-ring seal (3) into housing (20).
2. Plug (2).
3. Retaining Ring (1).

® Install retaining ring (1) so that open end is 
approximately 25 mm (1 inch) from access 
hole in housing (20).

B1**1 Install o r Connect

Steering gear. Refer to “Power Steering Gear 
Replacement” in section 3B.

Figure 11 Removing Adjuster Plug

A-SCREWDRIVER 
53-BEARING, NEEDLE 
62-RETAINER, BEARING



ADJUSTER PLUG ASSEMBLY
REPLACEMENT
Figures % 29 11 thru 14

Tools R equired :
I 7624 Spanner Wrench
I 6221 Adjuster Plug Bearing Remover and
Installer

Remove or Disconnect

S teering  gear fro m  ve h ic le . R e fe r to  “ P ow er 
S teering  G ear R eplacem ent”  in  section 3B .

Disassemble

L
2.
3.

5.
6 .

7.

Adjuster plug lock nut (48) from housing (20). 
Adjuster plug (55) from housing (20) using J 7624. 
Thrust washer bearing retainer (62) from adjuster 
plug (55) by using a screwdriver to pry at raised area 
of bearing retainer (62).
Bearing spacer (61), races (57 and 60) and thrust 
bearing (58).
O-ring seal (56).
Retaining ring (50).

• Position adjuster plug (55) face down on a 
suitable support (see Figure 13).

Needle bearing (53), dust seal (51) and lip seal (52)
. using 1 6221 to drive them from adjuster plug (55).

• Position adjuster plug (55) face up on a suitable 
support.

Notice: Needle bearing must be installed with identifica
tion on bearing facing tool to prevent damage to bearing.

1. Needle bearing (53) to adjuster plug (55) using 
J 6221.

2. Lip seal (52) to adjuster plug (55) using J 6221.

3. Dust seal (51) to adjuster plug (55) using 1 6221.
4. Retaining ring (50).
5. O-ring seal (56) to adjuster plug (55).
6. Large bearing race (57), thrust bearing (58), small 

bearing race (60) and bearing spacer (61) to adjuster 
plug (55).

7. Thrust washer bearing retainer (62) to adjuster 
p lu g  (55).

® Lubricate O-ring seal (56) and rubber lip of 
seals (51 and 52).

Notice: When installing adjuster plug, care should be 
taken not to cut the seals.

8. Adjuster plug (55) to housing (20) using 1 7624.

Adjust

9.

® Thrust bearing preload. Refer to “Worm 
Bearing Preload Adjustment” in this section.

Install adjuster p lu g  lock nut (48), and using a drift 
in a notch, tighten securely.

® Hold adjuster plug (55) to maintain 
alignment of the marks.

Adjust

Pitman shaft over-center sector. Refer to 
“Pitman Shaft Over-Center Sector 
Adjustment” in this section.

E3install or Connect

' Power steering gear. Refer to “Power Steering Gear 
Replacement” in section 3B.

53-BEARiNG, NEEDLE 
55-PLUG, ADJUSTER



VALVE REPLACEMENT 
Figums 1,2, US iftni 18

E3 Remove or Disconnect
1.

#
L

2.
3.

4.

S tee ring  gear fro m  v e h ic le . R e fe r to  “ P ow er
S tee ling  G ear R eplacem ent”  in  section 3B .

Disassemble

Adjuster plug (55). Refer to “Adjuster Plug
Assembly Replacement” in this section.
Stub shaft (40) and valve assembly.
Stub shaft (40) from valve assembly, if necessary.

• Tap stub shaft (40) lightly on a wood block to 
loosen shaft cap.

® Pull cap and valve spool (41) out from valve 
body (43) 6 mm (1/4 inch) and disengage 
stub shaft pin from hole in valve spool (41).

Valve assembly, if necessary.
• Remove valve spool (41) by pulling and 

rotating from valve body (43).
© Remove valve spool O-ring seal (42).
• Remove valve body teflon rings (46) and

O-ring seals (45).

rSn A ssem ble

Valve assembly, if necessary.
® Install valve spool O-ring seal (42) to valve 

spool (41).
@ Lubricate valve spool (41) and O-ring seal 

(42) with power steering fluid.
® Install valve spool (41) to valve body (43) by 

pushing and rotating until hole in valve spool 
(41) for stub shaft pin is accessible from 
opposite end of valve body (43).

Stub shaft (40) to valve spool, if necessary and insert 
pin.

• Notch in stub shaft cap must fully engage 
valve body pin and seat against valve body 
shoulder.

® Install O-ring seals (45) and teflon rings (46) 
to valve body (43).

® Lubricate O-ring seals (45) and teflon rings 
(46) with power steering fluid.

2.

A-VALVE ASSEMBLY
13-SHAFT, WORM
15-RACE
16-BEARING
17-RACE 
2Q-HOUSING 
40-SHAFT, STUB

6mm (1/4")

A-SHAFT PIN 
B-HOLE IN SPOOL 

40-SHAFT, STUB 
43-BODY, VALVE

Figure 16 Remove and Install Stub Shaft



3. Stub shaft (40) and valve assembly to worm shaft
(13), fitting pin on worm shaft (13) to slot in the 
valve assembly.

4. Adjuster plug. Refer to “Adjuster Plug Assembly 
Replacement” in this section.

Adjust

Thrust bearing preload and pitman shaft over
center sector. Refer to “Steering Gear 
Adjustments” in this section.

B Install or Connect

Steering gear. Refer to “Power Steering Gear 
Replacement” in section 3B.

Figure 18 Engage Stub Shaft

RACK PISTON AND WORM SHAFT 
REPLACEMENT
Figures 1,2, 1 9 ,20, 21 and 22

B

l.

2 .

3.

4.

5.

6.
7.
8. 
9.

10.
11.
12.

*

Remove or Disconnect

Steering gear from vehicle. Refer to “Power 
Steering Gear Replacement” in section 3B.

Disassemble

Tool Required:
J 21552 Rack Piston Arbor 

Pitman shaft and side cover. Refer to “ Pitman Shaft 
and Side Cover Replacement” in this section. 
Housing end plug. Refer to “Housing End Plug 
Replacement” in this section.

• Turn stub shaft counterclockwise until the 
rack piston (26) begins to come out of the 
housing (20).

Rack piston plug (27).
• Insert J 21552 into bore of rack piston (26). 

Hold J 21552 tightly against worm shaft 
while turning the stub shaft counterclock
wise.

• The rack piston (26) will be forced onto 
J 21552 and hold the rack piston balls (25) in 
place.

Rack piston (26), rack piston balls (25), and! 21552 
together from housing (20).
Valve. Refer to “Valve Replacement” in this 
section.
Worm shaft (13).
Thrust bearing (16) and races (15 and 17).
J 21552 from rack piston (26).
Rack piston balls (25).
Screws (21), clamp (22) and ball guide (23). 
Teflon ring (5).
O-ring seal (6).

Clean

• All disassembled parts.

f2®j Inspect

• All disassembled parts for wear. Replace if 
necessary.

Assemble

Tools Required:
J 8947 Rack Piston Teflon Ring Compressor 
J 21332 Rack Piston Arbor



1.

2.

O-ring seal (6) and teflon ring (5) and lubricate with 
power steering fluid.
Worm shaft (13) to rack piston (26) outside of 
housing (20).

•  Fully seat worm shaft (13) to rack piston (26) 
and align worm shaft spiral groove with rack 
piston ball return guide hole (see Figure 20).

j 9 | Important

•  Make sure that all rack piston balls (25) are 
reinstalled in the rack piston. Improper rack 
piston ball installation may result in personal 
injury.

Notice: The black rack piston balls are smaller than the 
silver balls. The black and silver balls must be installed 
alternately into the rack piston and ball guide to maintain 
rack piston to worm shaft preload.

•  Lubricate rack piston balls (25) with power 
steering fluid.

3. Rack piston balls (25) to rack piston (26) by 
inserting through ball return guide hole while 
turning worm shaft (13) counterclockwise.

4. Remaining rack piston balls (25) to ball guide (23) 
using grease at each end to retain balls (25) (see 
Figure 21).

5. Ball guide (23) to rack piston (26).

Notice: See “Notice” on page 3B1A-1 of this section.

6. Ball guide clamp (22) and screws (21).

^  Tighten

• Screws (21) to 58 N»m (43 lb. in.).

•  Insert J 21552 into bore of rack piston 
(26) while turning worm shaft (13) counter
clockwise. The rack piston (26) will be forced 
onto J 21552 and will hold the rack piston 
balls (25) in place.

7.

8. 
9.

10.

11.

12.

13.

E3

Races (15 and 17) and thrust bearing (16) to worm 
shaft (13) (see Figure 22).
Worm shaft (13) to housing (20).
Valve. Refer to “Valve Replacement” in this 
section.
Rack piston (26) to worm shaft (13) from J 21552, 
using J 8947 to compress seals.

• Hold J 21552 tightly against worm shaft and 
turn stub shaft clockwise until rack piston
(26) is seated on worm shaft (13).

Important

• Make sure that all rack piston balls (25) are 
reinstalled in the rack piston. Improper rack 
piston ball installation may result in personal 
injury.

Rack piston plug (27).

^  Tighten

® Rack piston plug (27) to 150 N®m (111 lb. ft.)

Housing end plug. Refer to “Housing End Plug 
Replacement” in this section.
Pitman shaft and side cover. Refer to “Pitman Shaft 
and Side Cover Replacement” in this section.

Adjust

Steering gear. Refer to “Steering Gear 
Adjustments” in section 3B.

Install or Connect

Steering gear. Refer to “Power Steering Gear 
Replacement” in this section.



PITMAN SHAFT SEALS AND BEARING 
REPLACEMENT
Figures 1 and 2

This procedure covers the seal and bearing replacement for 
steering gears. The steering gear uses one single lip seal 
and one double lip seal. Seals may be replaced without 
removing the power steering gear. Refer to “Pitman Shaft 
Seals and Bearing Replacement” under “On-Vehicle 
Service” in this section.

Tools Required:
J 6278 P itm an  S ha ft B ea ring  R em over and 
Installer
J 6219 Pitman Shaft Oil Seal Installer 
J 4245 Internal Snap Ring Pliers

E3 Remove or Disconnect

• Pitman arm from steering gear. Refer to “Steering 
Linkage” in section 3B3.

Ciean

• Exposed end of pitman shaft (12) and 
housing (20).

® Use a wire brush to clean pitman shaft splines.

Disassemble

1. Retaining ring (35) using 1 4245.
Notice: Use care not to score the housing bore when 
prying out seals and washers.

2. Backup washer (33), and double lip seal (32) using 
a screwdriver to pry them from the housing (20).

3. Backup washer (31) and single lip seal (30) using a 
screwdriver.

A-MAKE SURE ANGLE OF THRUST RACES ARE AS 
SHOWN

• I  Inspect

• Housing (20) for burrs and remove if 
necessary.

4. Needle bearing (28).
• Insert J 6278 through the hole in the top of the 

housing (20) and drive out bearing (28).

k&l Assemble

• Coat double lip seal (32) and washer (33) with 
grease.

1. Needle bearing (28) to housing (20) using 1 6278.
2. Single lip seal (30) using I 6219.
3. Backup washer (31).
4. Double lip seal (32).
5. Backup washer (33).
6. Retaining ring (35) using 1 4245.
7. Pitman shaft and side cover. Refer to “Pitman Shaft 

and Side Cover Replacement” in this section.

p  Install or Connect

® Pitman arm to steering gear. Refer to “Steering 
Linkage” in section 3B3.

CHECK VALVE REPLACEMENT

E3 Remove or Disconnect

® Steering gear from vehicle. Refer to “Power 
Steering Gear Replacement” in section 3B.

(4^  Disassemble

Notice: Use care not to damage threads of housing when 
removing check valve.

® Check valve (18) by prying from housing with a 
small screwdriver.

I^ y  Assemble

Check valve (18) using a 3/8-inch diameter piece of 
tubing 100 mm (4 inches) long to drive into housing.

Q Install or Connect

® Steering gear. Refer to “Power Steering Gear 
Replacement” in section 3B.



SPECIFICATIONS
FLUID CAPACITIES

Power Steering Fluid Requirement.................................................................................................GM Power Steering Fluid
Part No. 1050017 or Equivalent meeting GM Specification 9985010.

FASTENER TIGHTENING SPECIFICATIONS
(8) Steering Gear Adjuster L ock Nut

(21) Rack Piston Guide Clamp Screw
(27) Rack Piston Plug...........................
(48) Adjuster Plug Lock N ut...............

ADJUSTMENT TIGHTENING SPECIFICATIONS
(40) Pitman Shaft Over-Center Preload*........................................................................... 0.7-1.1 N*m (6-10 lb. in.)
(55) Steering Gear Adjuster P lug........................................................................................  30 N»m (22 lb. ft.)

*Figure is in addition to worm shaft thrust bearing preload and valve and seal drag.

SPECIAL TOOLS

49 N-m (36 lb. ft.)
58 N°m (43 lb. in.)

150N®m (111 lb. ft.)
109 N®m (80 lb. ft.)

1. J 6219 2. J 4245 3. J 7624

4. J 8947 5. J 21552 6. J 6221

J j

7. J 6278

1. PITMAN SHAFT OIL SEAL INSTALLER
2. INTERNAL SNAP RING PLIERS
3. SPANNER WRENCH
4. RACK PISTON TEFLON RING COMPRESSOR
5. RACK PISTON ARBOR
6. ADJUSTER PLUG BEARING REMOVER AND INSTALLER
7. PITMAN SHAFT BEARING REMOVER AND INSTALLER



SECTION 3B1B

p a w m  S T E E iF s iiiM ©  m m p
UNIT REPAIR

NOTICE: Always use the correct fastener in the proper location. When you replace a fastener, use ONLY the exact part 
number for that application. General Motors will call out those fasteners that require a replacement after removal. General 
Motors will also call out the fasteners that require thread lockers or thread sealant. UNLESS OTHERWISE SPECIFIED, 
do not use supplemental coatings (paints, greases, or other corrosion inhibitors) on threaded fasteners or fastener joint 
interfaces. Generally, such coatings adversely affect the fastener torque and the joint clamping force, and may damage 
the fastener. When you install fasteners, use the correct tightening sequence and specifications. Following these 
instructions can help you avoid damage to parts and systems.

CONTENTS
Power Steering Pump Assembly ......... ........ ......... 3B1B-2 Specifications.......................... ....... ...... ...................3B1B-5
Power Steering Pump Service............................... 3B1B-3 Fluid Capacities .......................... ........ ...............3B1B-5

Drive Shaft Seal Replacement..........................3B1B-3 Fastener Tightening Specifications............ ......3B1B-5
Pump Reservoir Replacement..... ...... ............. 3B1B-3 Special T ools........................ ..................... ............... 3B1B-6
End Plate and Rotating Group Replacement... 3B1B-4
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Key No. Part Name Key No, Part Name

1 - SEAL, O-RING 17 - RING, SHAFT RETAINING
2 - VALVE ASM, CONTROL 1 8 - VANE, PUMP
3 - SEAL, O-RING 20 - RING, PUMP
5 - SEAL, O-RING 21 - PLATE, PRESSURE
6 - SPRING, FLOW CONTROL 22 - SPRING, PRESSURE PLATE
7 - MAGNET 23 - PLATE, END
8 -HOUSING ASM, PUMP 25 - RING, END PLATE RETAINING

10 - SEAL, O-RING (HOUSING) 33 - FITTING ASM (CONNECTOR &)
11 - SEAL, DRIVE SHAFT 35 - SEAL, O-RING
1 2 -SHAFT, DRIVE 36 - BOLT, PUMP MOUNTING
1 3 -P IN , DOWEL 37 - RESERVOIR ASM
1 5 -PLATE, THRUST 38 - CAP ASM, RESERVOIR
16- ROTOR, PUMP 40 - SEAL, O-RING (HOUSING TO STUD)

Figure 2 Power Steering Pump - Legend

DRIVE SHAFT SEAL REPLACEMENT
Figures 1,2 and 3

E3 Remove or Disconnect

Power steering pump from vehicle. Refer to “Power 
Steering Pump Replacement” in section 3B.

Disassemble

Protect drive shaft (12) with shim stock.
Seal (11) by cutting with a chisel.

M Assemble

Tool Required:
I 7728 Shaft Oil Seal Installer

E3

Lubricate seal (11) with power steering fluid.
Seal (11) using I 7728.

Install or Connect

Power steering pump. Refer to “Power Steering 
Pump Replacement” in section 3B.

PUMP RESERVOIR REPLACEMENT 
Figure 1

E Remove or Disconnect

Power steering pump from vehicle. Refer to “Power 
Steering Pump Replacement” in section 3B.

M Disassemble 

® Drain power steering fluid from pump.

1. Bolts (36).
2. Fitting (33) and O-ring seal (35).
3. Control valve assembly (2) and flow control spring 

(6) from housing (8) if replacement is required.
4. Reservoir (37) from housing (8).
5. O-ring seals (1, 10, and 40).
6. Magnet (7).

Clean 

Magnet (7).

Inspect

Welch plug in housing (8). Do not remove. 
If plug is deformed or dislodged, replace 
housing (8).

Important

Use new seals when assembling pump.

A-CHISEL 
B-SHIM STOCK

11-SEAL, DRIVE SHAFT
12-SHAFT, DRIVE



rSM A ssem ble

Lubricate O-ring seals (1,10,35 and 40) with power 
steering fluid.
Flow control spring (6) and control valve 
assembly (2) to housing (8). See Figure 1 for proper 
orientation.
O-ring seals (1, 10, and 40) to housing (8).
Magnet (7) to housing (8).
Reservoir (37) to housing (8).
O-ring seal (35) and fitting (33).

L

2.
3.
4.
5.

N o tic e : See “Notice” on page 3B1B-1 of this section.

6. Bolts (36).

E3

• Bolts (36) to 58 N®m (43 lb. ft.).
• Fitting (33) to 75 N®m (55 lb. ft.).

Install or Connect

Power steering pump. Refer to “Power Steering 
Pump Replacement” in section 3B.

END PLATE AND ROTATING GROUP 
REPLACEMENT
Figures % 2 and 4

A-IDENTIF I CATION ARROW
3-SEAL
5-SEAL
8-HOUSING

12-SHAFT, DRIVE
13-PINS
15-PLATE, THRUST
16-ROTOR
17-RING, RETAINING
18-VANES
20-RING
21-PLATE, PRESSURE

Remove or Disconnect

® Power steering pump from vehicle. Refer to 
“Power Steering Pump Replacement” in section 3B.

kSM Disassemble

1. ‘Pump ReservoirPump reservoir. Refer to 
Replacement” in this section.

2. Retaining ring (25).
3. End plate (23) and spring (22).

Notice: Examine exposed portion of pump drive shaft. If 
it is corroded, clean with crocus cloth before removing. 
This will prevent damage to the shaft bushing which might 
require replacement of the entire housing.

4. Pressure plate (21) by using a rubber mallet to tap 
lightly on the drive shaft (12).

5. Pump ring (20).
6. Pump vanes (18).
7. Shaft, rotor and thrust plate assembly.
8. Shaft retaining ring (17).
9. Pump rotor (16).

10. Thrust plate (15).
11. Drive shaft (12).
12. Dowel pins (13).
13. O-ring seals (3 and 5).

Important

Use new seals and drive shaft retaining ring 
when assembling pump.

1^1  Assemble

® Lubricate O-ring seals (3 and 5) with power steering 
fluid.

1. O-ring seals (3 and 5) to housing (8).
2. Dowel pins (13) to housing (8).
3. Thrust plate (15) and pump rotor (16) to drive shaft 

(12) and secure with retaining ring (17).
4. Shaft, rotor and thrust plate assembly to housing 

(8).
5. Pump vanes (18) to pump rotor (16).
6. Pump ring (20) to housing (8) with identification 

arrows on top edge of ring (20) facing outward.
7. Pressure plate (21).
8. Spring (22) and end plate (23).
9. Retaining ring (25).

10. Pump reservoir (37). Refer to “Pump Reservoir 
Replacement” in this section.

E3 Install or Connect

• Power steering pump. Refer to “Power Steering 
Pump Replacement” in section 3B.



SPECIFICATIONS

FLUID CAPACITIES

Power Steering Fluid Requirement.................................................................................................GM Power Steering Fluid
Part No. 1050017 or Equivalent meeting GM Specification 9985010.

FASTENER TIGHTENING SPECIFICATIONS
(33) Pump Fitting Assembly................................................................................................ 75 N»m (55 lb. ft.)
(36) Steering Pump B olt.......................................................................................................  58 N®m (43 lb. ft.)

SPECIAL TOOLS

1. J 7728

1. SHAFT OIL SEAL INSTALLER
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SECTION 3B3

CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Rgte So CAUTIONS est- 
Section 9d under “ON-VEHICLE SERVICE” and the SIR Component and Wiring Location view in Section 9J 
before performing service on or around SIR components or wiring. Failure to follow CAUTIONS could 
result in possible air bag deployment, personal injury, or otherwise unneeded SIR system repairs.

CAUTION: Te hsiSp avoid personal injury when a vehicle is on a hoist, provide additional support for the 
vehicle at the opposite end from which components are being removed. This will reduce the possibility of 
the vehicle slipping from the hoist.

NOTICE: Always use the correct fastener In the correct location. When you replace a fastener, use ONLY 
the exact part number for that application. General Motors will also call out those fasteners that require a 
replacement after removal. General Motors will also call out the fasteners that require thread lockers or 
thread sealant. UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or 
other corrosion Inhibitors) on threaded fasteners or fastener Joint interfaces. Generally, such coatings 
adversely affect the fastener torque and the Joint clamping force, and may damage the fastener. When you 
Install fasteners, use the correct tightening sequence and specifications. Following these Instructions can 
help you avoid damage to parts and systems.
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SUBJECT PAGE
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Tie Rods............................. .... .................................................................... .....................................................3B3-2
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GENERAL DESCRIPTION

The steering linkage consists of a pitman arm, idSer 
arm, relay rod and two adjustable tie rods. On some 
four wheel drive models, a steering shock absorber is 
attached to the relay rod.

When the steering wheel is turned, the gear rotates 
the pitman arm which forces the relay rod to one side. 
The tie rods, which are connected to the relay rod by 
ball studs, transfer the steering force to the wheels. The 
tie rods are adjustable and are used for toe-in adjust
ments. The relay rod is supported by the pitman arm 
and idler arm. The idler arm pivots on a support 
attached to the frame rail. The steering shock absorber 
is attached to the frame and relay arm.

The C 3500HD steering linkage consists of a pitman 
arm, tie rod assembly, and adjustable drag link.

In the heavy duty series, when the wheel is turned, 
the gear rotates the pitman arm which forces the adjust
able drag link to one side. The relay rod and tie rod 
then move sideways, actuating the steering knuckles 
and turning the wheels. A steering shock dampens the 
movement of the linkage and is attached from the tie 
rod assembly to the front axle assembly.

The overall condition of the steering linkage affects 
steering performance. If parts are bent, damaged, worn 
or poorly lubricated, improper and possibly dangerous 
steering action will result.

Whenever any steering linkage components are 
repaired or replaced, check the steering geometry and 
front end alignment. Refer to SECTION 3A.

DIAGNOSIS OF STEERING LINKAGE

For diagnosis of steering linkage. 
SECTION 3B.

Refer to

ON-VEHICLE SERVICE
m  LINKAGE 

91SPE C T991
Im p o r ta n t

® Damaged or broken steering linkage components 
must be replaced. Never attempt to repair these 
parts by welding.

Tie Rods
There are two tie rod assemblies. Each assembly is 

made up of five pieces, consisting of a sleeve, two 
clamps, and two tie rod ends. The ends are threaded 
into the sleeve and secured with the clamps. Right and 
left hand threads are used for toe-in adjustments and 
steering gear centering. For lubrication of tie rod ends 
refer to SECTION OB.

Tie rod ends should be replaced when excessive 
up-and-down motion is present, or when excessive end 
play or loss of motion at the ball stud exists.

Before any service is performed, note the position of 
the tie rod adjuster tube, and the direction from which 
the bolts are installed. The tie rod adjuster tube compo
nents may be rusted. If the torque required to remove 
the nut from the bolt exceeds 9 N.m (80 lb. in.) discard 
the nuts and bolts. Apply penetrating oil between the 
clamp and tube and rotate the clamps until they move 
freely. Install all parts, with the correct part number, in 
the proper position.

Id le r  A rm

In s p e c t  (F ig u re  1 )

1. Raise the vehicle. Support the vehicle with jack 
stands. Allow the front wheels to rotate freely and 
the steering mechanism freedom to turn. Position 
the wheels in a straight ahead position.

' On four wheel drive (K Models), the front differ
ential carrier shield must be removed to access 
idler arm and steering linkage. Refer to 
SECTION 4C.

A. TOTAL ALLOWABLE DEFLECTION 2mm (0.078 INCHES) 
17. ARM, IDLER

V3458



2. Place a spring scale near the relay rod end of the 
idler arm. Exert a 110 N (25 lb.) force upward and 
then downward (the force is forward and rearward) 
while measuring the total distance the arm moves. 
The total  a l lowable m ovem ent is 2 rrirn 
(0.080 inch). Replace the idler arm if it exceeds this 
test.

j f f l  Im p o r ta n t

® Jerking the right wheel and tire assembly back 
and forth, causing an up and down movement 
of the idler arm, is NOT an acceptable testing 
procedure. There is no control on the amount of 
force being applied to the idler arm.

• Diagnose carefully whenever shimmy com
plaints are suspected of being caused by loose 
idler arms. Before inspecting suspension or 
steering components, technicians should con
sider areas such as dynamic imbalance, runout, 
or force variation of wheel and tire assemblies, 
and road surface irregu larities. Refer to 
SECTION 3E.

ID LE R  A R M  REPLACEMENT
Tools Required:

J 24319-01 Steering Linkage Puller 
J 29193 Steering Linkage Installer (12 mm)
J 29194 Steering Linkage Installer (14 mm)

iMOTSGE: Oo not attempt to free the ball stud 
by using a pickle fork or wedge type tool, 
because seal o r bushing dam age cou ld  
result. Use the proper tool to separate all ball 
joints.

Remove or Disconnect (Figures 2 through 4)

® Raise the vehicle. Support the vehicle with jack 
stands.

1. Idler arm frame bolts (2) and nuts (13).

2. Idler arm ball stud nut (16). Do not reuse the nut.
3. Idler arm (17) from the relay rod (14). Use 

J 24319-01.

Inspect

1 Ball stud threads for damage.
1 Ball stud seal for cuts or other damage.

Clean

• Threads on the ball stud.

In s ta ll  or Connect (Figures 2  through 4)

» Position the idler arm mounting bracket (17) on the 
frame.

1. Frame bolts (2) and nuts (13) to the idler arm.

T ig h te n

A. Bolt (2) to 96 N.m (71 lb. ft.).
E. Bolt (2) to 96 N.m (71 lb. ft.).
C. Bolt (2) to 96 N.m (71 lb. ft.).

2. Relay rod (14) to the idler arm bail stud (17). Make 
sure the seal is on the stud. Tighten tool J 29193 
or J 29194 to 54 N-m (40 lb. ft.) to seat the tapers. 
Remove the tool.

3. New prevailing torque nut (16) to the idler arm ball 
stud (17).

Tighten

• Nut to 54 N-m (40 lb. ft.). 

Lower the vehicle.

• Toe-in if necessary. Refer to SECTION 3A.
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1. NUT, OUTER TIE ROD
5. ARM, PITMAN
6. KNUCKLE
7. TIE ROD BALL STUD
8. CLAMP ADJUSTER
9. NUT

10. SLEEVE, ADJUSTER
11. NUT, PITMAN ARM
12. NUT, INNER TIE ROD 
14. ROD, RELAY
16. NUT, IDLER ARM
17. ARM, IDLER
18. ROD, INNER TIE

Figure 3—Steering Linkage (Two Wheel Drive)

m
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Tool Required:

J 24319-01 Steering Linkage Puller 
J 29193 Steering Linkage Installer (12 mm) 
J 29194 Steering Linkage Installer (14 mm)

Important

• Use the proper tool to separate all tie rod and ball 
joints.

E3 Remove or Disconnect (Figures 2 through 6)

• Raise the vehicle. Support the vehicle with jack 
stands.

1. Steering shock absorber from the relay rod (14).
2. Inner tie rod ball joint (18) from the relay rod (14) (if 

equipped). Refer to “Tie Rod Replacement” in this 
section.

3. Idler arm ball joint nut (16). Do not reuse.
4. Pitman arm nut (11). Do not reuse.
5. Relay rod (14) from the idler arm ball joint (17) 

using J 24319-01.
6. Relay rod (14) from the pitman arm ball stud (5) 

using J 24319-01.
7. Drag link from pitman shaft (if equipped). Refer to 

“Drag Link Replacement” in this section.

jfpjj inspect

e Threads on the tie rod for damage. 
9 Bail stud threads for damage.
® Ball stud seals for excessive wear.

Clean

• Threads on the ball stud.

Install or Connect (Figures 3 through 6)

1. Relay rod (14) to the idler arm ball joint (17).
2. Relay rod (14) to the pitman arm ball stud (5).

A. Make sure the seal is on the stud.
B. Install J 29193 or J 29194 to ball stud.
C. Tighten Steering Linkage Installer to 62 N-m (48 

lb. ft.) to seat the tapers.
D. Remove the tool.

3. New idler arm prevailing torque nut (16).
4. New pitman arm prevailing torque nut (11).

Tighten

• Nuts to 62 N.m (48 lb. ft.).
5. Tie rod inner ball joints (18) to the relay rod (14). 

Refer to “Tie Rod Replacement” in this section.

DRAG LINK REPLACEMENT
I-Beam Front Axle (C 350OHD M®d@Ss Only)

Tools Required:
J 24319-01 Steering Linkage Puller 
J 29194 Steering Linkage installer (14 mm)

m  Important

® Use the proper tool to separate all ball joints.
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I. NUT, OUTER TIE ROD
5. ARM, PITMAN
6. KNUCKLE
7. TIE ROD BALL STUD
8. CLAMP ADJUSTER
9. NUT
10. SLEEVE, ADJUSTER
I I .  NUT, PITMAN ARM 
12. NUT, INNER TIE ROD 
14. ROD, RELAY
16. NUT, IDLER ARM
17. ARM, ILDER
18. ROD, INNER TIE

Figure 4—Steering Linkage (Four Wheel Drive)

«--► Remove or Disconnect (Figure 5) 0  Install Connect (Figure 5)

• Raise the vehicle. Support the vehicle with jack 
stands.

1. Nuts (38) from pitman arm bail stud and drag link 
ball stud.

2. Drag link from pitman arm using J 2419-01.
3. Drag link from tie rod assembly using J 2419-01.

Lw  Inspect

1. Drag link ball stud to tie rod assembly.
2. Drag link to pitman arm ball stud.

A. Make sure the seal is on the studs.
B. Install J 29194.
C. Tighten to 62 N.m (48 lb. ft.) to seat the tapers.
D. Remove the tool.

3. Nut (38) to pitman arm ball stud.

1 Threads on the tie rod for damage.
■ Ball stud threads for damage.
■ Ball stud seals for excessive wear.

Ctean

m Tighten

• Nut (38) to 54 N-m (40 lb. ft.).
4. Nut to drag link ball stud.

• Nut to 105 N.m (77 lb. ft.). 
Lower the vehicle.



P IT M A N  ARM REPLACEMENT
Two Wheel Drive 

Tools Required:
J 24319-01 Steering Linkage Puller 
J 29107 Pitman Arm Puller 
J 6632-01 Pitman Arm Remover 
J 29193 Steering Linkage Installer (12 mm).

Important

• Use the proper tool to separate all ball joints.

E3 Remove or Disconnect (Figure 3)

• Raise the vehicle. Support the vehicle with jack 
stands.

1. Relay rod nut (11) from the pitman arm ball stud 
(5). Do not reuse the nut.

2. Relay rod (14) from the pitman arm ball stud (5) 
using J 24319-01.

3. Pitman arm nut and washer.
• Mark the pitman arm and the pitman shaft. This 

will permit proper alignment at assembly.

NOTICE: Do not hammer on pitman arm, pit
man shaft, or puller. Damage to pitman arm  
or steering gear may result.

4. Pitman arm. Use J 6632-01 or J 29107.

Ball stud threads for damage.
Ball stud seals for excessive wear.

Clean

• Threads on the ball stud.

0 Install or Connect (Figure 3)

1. Pitman arm on the pitman shaft. Line up the marks 
made at removal.

2. Pitman arm washer and nut.

Tighten

• Pitman arm nut to 250 N.m (184 lb. ft.).
3. Relay rod (14) to the pitman arm ball stud (5). 

Make sure the seal is on the stud.
• Tighten J 29193 Steering Linkage Installer to 

62 N-m (48 lb. ft.) to seat the tapers. Then 
remove the tool.

4. New prevailing torque nut (11).

Tighten

• Nut (11) to 54 N-m (40 lb. ft.). 
Lower the vehicle.

33
30. ROD, TIE ASSEMBLY
31. LINK, DRAG
32. ADJUSTER, DRAG LINK
33. BALL STUD
34. CLAMP, ADJUSTER
35. NUT
38. PIN, COTTER
37. GEAR STEERING
38. NUT



UP

FRAME

A. HORIZONAL LINE
B. ADJUSTER SLEEVE SLOT
C. REARWARD ROTATION
D. SLOT IN ADJUSTER SLEEVE MUST NOT BE WITHIN 

THIS AREA OF CLAMP JAWS
E. TIE ROD INNER
F. TIE ROD OUTER
G. GAP
H. CLAMP ENDS MAY TOUCH WHEN NUTS ARE TORQUED TO SPECIFICATIONS 

BUT GAP MUST BE VISIBLE ADJAC11NT TO ADJUSTER SLEEVE
L CLAMP MUST BE BETWEEN AND CLEAR OF DIMPLES BEFORE TORQUING NUTS 
J. EQUAL WITHIN THREE THREADS MUST BE VISIBLE AT INNER AND 

OUTER ENDS OF THE ADJUSTER SLEEVE WHEN ASSEMBLED TO STEERING KNUCKLE 
AFTER ADJUSTMENT, A MINIMUM OF 36.0 MM MUST BE iMQAQED FROM 
EACH TIE ROD SLEEVE, SEE VIEW C

Four Wheel Drive

Figure 6—Tie Rod Clamp and Adjuster Tube Positioning

[ jy | Inspect

Tools Required:
J 24319-01 Steering Linkage Puller 
J 29107 Pitman Arm Puller 
J 6632-01 Pitman Arm Remover 
J 29193 Steering Linkage Installer (12 mm)

Remove or Disconnect (Figure 3)

' Raise the vehicle. Support the vehicle with jack 
stands.

• Ball stud threads for damage.
• Ball stud seals for excessive wear.

1. Relay rod nut (11) from the pitman arm ball stud
(5). Do not reuse the nut.

2. Relay rod (14) from the pitman arm ball stud (5) 
using J 24319-01.

3. Power steering gear. Refer to SECTION 3B.

• Mark the pitman arm and the pitman shaft. This 
will permit proper alignment at assembly.

NOTICE: Do not hammer on pitman arm, pit
man shaft, or puller. Damage to pitman arm 
or steering gear may result.

4. Pitman arm from pitman shaft of steering gear. Use 
J 6632-01 or J 29107.

Clean

• Threads on the ball stud.

0 install or Connect (Figure 3)

1. Pitman arm on the pitman shaft. Line up the marks 
made at removal.

2. Pitman arm washer and nut.

Tighten

• Pitman arm nut to 250 N.m (184 lb. ft.).
3. Steering gear to frame of vehicle. Refer to 

SECTION 3B.
4. Relay rod (14) to the pitman arm ball stud (5). 

Make sure the seal is on the stud.
•T ighten  J 29193 or J 29194 to 62 N-m 

(48 lb. ft.) to seat the tapers. Remove the tool.
5. New prevailing torque nut (11).

Tighten

• Nut (11) to 54 N.m (40 lb. ft.). 
Lower the vehicle.



I-Beam Front Axle (C 3500HD Models)

Tools Required:
J 24319-01 Steering Linkage Puller 
J 29107 Pitman Arm Puller 
J 6632-01 Pitman Arm Remover 
J 29194 Steering Linkage Installer (14 mm)

m  Important

• Use the proper tool to separate all ball joints.

0 Remove or Disconnect (Figure 5)

• Raise the vehicle. Support the vehicle with jack 
stands.

1. Drag link (31) from pitman arm ball stud.
2. Pitman arm nut (38) from steering gear shaft. Do 

not reuse nut

• Mark the pitman arm and the pitman shaft. This 
will permit proper alignment at assembly.

3. Pitman arm using J 6632-01 or J 29107.

| y |  Inspect

• Ball stud threads for damage.
• Ball stud seals for excessive wear.

|Hy| Clean

• Threads on the ball stud.

0 Install or Connect (Figure 5)

NOTICE: If a clamp type pitman arm Is used, 
spread the pitman arm Just enough, with a 
wedge, to slip the arm onto the pitman shaft 
Do not spread the pitman arm more than 
required to slip over the pitman shaft with 
hand pressure. Do not hammer, or damage to 
the steering gear may result

1. Pitman arm on the pitman shaft. Line up the marks 
made at removal.

2. Pitman arm washer and nut.

| ^ |  Tighten

• Pitman arm nut to 250 N-m (184 lb. ft.).

3. Drag link (31) to the pitman arm ball stud. Make 
sure the seal is on the stud.

•Tighten J 29194 to 62 N-m (48 lb. ft.) to seat 
the tapers. Remove the tool.

4. Pitman arm nut (38) to the pitman arm ball stud. 

| ^ |  Tighten

• Nut (38) to 54 N-m (40 lb. ft.).

TIE ROD REPLACEMENT
Tools Required:

J 6627-A Wheel Stud Remover and Tie Rod 
Remover

J 29193 Steering Linkage Installer (12 mm)
There are two tie rod assemblies. Each assembly 

consists of five pieces, an adjuster tube, two clamps, 
and two tie rod ends. The ends are threaded into the 
sleeve and secured with the clamps. Right and left hand 
threads are used for toe-in adjustments. The tie rod 
ends should be replaced when excessive up and down 
motion is present, or when excessive end play or loss 
of motion at the ball stud exists.

Before servicing, note the position of the tie rod 
adjuster tube and the direction the clamp bolts are 
installed. The tie rod adjuster tube components may be 
rusted. If the torque required to remove the nut from 
bolt the exceeds 9 N-m (80 lb. in.) discard the nuts and 
bolts. Apply penetrating oil between the clamp and tube 
and rotate the clamps until they move freely. Install all 
parts (with the correct part number) in the proper posi
tion.

m  Important

• Use J 6627-A to separate all tie rods and ball 
joints.

0  Remove or Disconnect (Figures 3 and 4)

• Raise the vehicle. Support the vehicle with jack 
stands.

1. Nut (1) from the outer tie rod ball stud (7). Do not 
reuse the nut.

2. Outer tie rod ball stud (7) from the steering knuckle
(6) using J 6627-A.

3. Nut (12) from the inner tie rod ball stud (18). Do not 
reuse the nut.

4. Inner tie rod ball stud (18) from the relay rod (14) 
using J 6627-A.

5. Tie rod ends from the adjuster tube (10).
A. Loosen the clamp nuts (9).
B. Spread the clamps (8).
C. Unscrew the tie rods.

jj?l Inspect

• Tie rod ends for damage.
• Tie rod end seals for excessive wear.
• Ball stud threads for damage.
• Adjuster tubes for bending or damaged threads.

PP*| Clean

• The tapered surfaces.
•Threads on the ball stud and in the ball stud 

nut.

0  Install or Connect (Figures 3 and 4)

• If the rod end was removed, lubricate the tie rod 
threads with chassis lubricant.

1. Tie rod end to the adjuster tube (10). The number 
of threads on both the inner and outer rod ends 
must be equal within three threads.



2. Inner tie rod ball studs (18) to the relay rod (14). 
The seal must be on the stud.

° Stud (18) to 54 N-m (40 lb. ft.) to seat the 
tapers, using J 29193.

3. New prevailing torque nut (12) to the inner tie rod 
ball stud (18).

• Nut to 54 N-m (40 lb. ft.).
4. Outer tie rod ball studs (7) to the steering knuckle 

(6).

Tighten

• Stud (7) to 54 N-m (40 lb. ft.) to seat the tapers, 
using J 29193.

5. New prevailing torque nut to the outer rod ball 
studs (7).

Tighten

Nut to 54 N-m (40 lb. ft.). 

Adjust

• Toe-in. Refer to SECTION 3A.

I-Beam Front Axle (C 3500HD Models)
The heavy duty suspension uses only one adjustable 

tie rod end, connected to the left steering knuckle spin
dle. A ball socket is found at the end of the tie rod 
assembly and attaches to the right steering knuckle 
spindle. The tie rod assembly rod attaches to the steer
ing gear by means of a drag link and ball socket with an 
adjuster sleeve near to the pitman arm stud hole.

0  Remove or Disconnect (Figure 5)

1. Cotter pin (6) at ball stud (33).
2. Nut (35) from ball stud (33).
3. Loosen nut and adjuster clamp (34).
4. Ball stud and tie rod end (33) from tie rod assembly 

(30).

f fy |  inspect

• Tie rod end for damage.
• Tie rod end seals for excessive wear.
• Threads on the relay rod and tie rod end for 

damage.
• Ball stud threads for damage.
• Adjuster tubes for bending or damaged threads.

Clean

• The tapered surfaces.
• Threads on the ball stud and in the ball stud 

nut.

0  Install or Connect (Figure 5)

3. Nut (35) to bail stud and tie rod end (33).

Tighten

• Nut (35) to 88 N-m (65 lb. ft.)
4. Cotter pin, align cotter pin slot in nut with hole 

through tie rod stud. DO NOT back off nut to align 
slot.

1. Ball stud and tie rod end (33) to tie rod assembly 
(30).

2. Ball stud (33) into steering knuckle.

• Toe-in. Refer to SECTION 3A.
5. Adjuster clamp nuts (34).

Tighten

• Nut 68 N-m (50 lb. ft.).
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Adjust (Figure 6)

1. Position adjuster tube clamp bolts (Figure 6). 
Before tightening the clamp bolts, be sure the fol
lowing conditions have been met:
A. The clamps must be positioned between the 

locating dimples at either end of the adjuster 
tube.

B. The clamps must be positioned within the angu
lar travel shown in Figure 6.

C. Both inner and outer tie rod ends must rotate 
for their full travel. The position of each tie rod 
end must be maintained as the clamps are 
tightened to ensure free movement of each 
joint.

D. The clamp ends may touch when nuts are 
torqued to specification, but the gap next to the 
adjuster tube must not be less than the mini
mum dimension shown in Figure 6.

!=SS@am Front Axle (C 3500HD Models)

Adjust (Figure 7)

1. Align the front right wheel by using the drag link 
adjuster tube assembly.
A. Position the drag link adjuster clamps on the 

adjuster tube so the edge of the clamp ears do 
not fall in the adjuster tube slot.

B. Adjuster clamp must be located between (and 
not on) stamped adjuster tube dimples.

C. Ears of the drag link adjuster clamps must be 
rotationally positioned as in (Figure 6).

D. Tighten the drag link to the recommended 
torque. Refer to “Specifications” at the end of 
this section.

E. The drag link assembly must be capable of 
rocking on the socket pivots through a minimum 
of 8 degrees total after the clamp nuts are tight
ened.

F. If tools are used to rotate the adjuster tube, 
special attention must be given to prevent dam
age to the corrosion protection coating.
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ADJUSTER TUBE SLOT

A. ADJUSTMENT RANGE 16MM -  24MM
B. ADJUSTMENT RANGE 79MM-120MM

32. CLAMP, ADJUSTMENT DRAG LINK
34. CLAMP, ADJUSTER TIE ROD

Figure 7—Tie Rod dam p and Adjuster Tube Positioning - I-Beam Front Axle Models (C 3500HD Models)

2. Align the left front wheel by using the tie rod adjust
er tube assembly.
A. Position the tie rod adjuster clamps on the 

adjuster tube so the edge of the clamp jaws do 
not fall in the adjuster tube slot.

B. Adjuster clamps must be located between (and 
not on) the stamped adjuster tube dimples.

C. Tie rod adjuster tube clamps must be positioned 
as specified in Figure 6.

D. Tighten the tie rod adjuster tube clamp nut to 
th e  r e c o m m e n d e d  to r q u e .  R e f e r  to 
“Specifications” at the end of this section.

• If tools are used to rotate the adjuster tube, 
special attention must be given to prevent 
damage to the corrosion protection coating.

Tighten

® Adjuster tube clamp bolt nuts to “Specifications” 
at the end of this section.

STEEK09© 9[9§©[M ii!9
INSPECTION

The steering shock absorber is a sealed assembly 
and is non-repairable. Replace the complete assembly if 
damaged.

j |y }  Inspect (Figures 8 and 9)

1. Shock absorber for fluid leakage. A slight film of 
fluid is allowable near the shaft seal. If there is 
excessive fluid leakage, be sure it is from the

shock absorber and then replace the shock 
absorber.

2. Shock absorber bushing for excessive wear. 
Replace the shock absorber if necessary.

3. Test the shock absorber.

A. Disconnect the shock absorber from the frame 
or relay rod.

B. Extend and compress the shock absorber using 
as much travel as possible. Resistance should 
be smooth and constant for each stroking rate. 
Replace the shock absorber If any binding or 
unusual noises are present.

C. Install the end of the shock absorber and tight
en to “Specifications” at the end of this section.

@9[.ILlmllNG SHOCK ABSORBER 
REPLACEMENT

Four Wheel Drive

E3 Remove or Disconnect (Figure 8)

1. Relay rod cotter pin (27).
2. Shock absorber lower ball stud nut (26).
3. Shock absorber lower ball stud from the relay rod

(14).
4. Shock absorber mounting bolt nut (20).
5. Mounting bolt (24).
6. Shock absorber (29).



14. ROD, RELAY 
20. NUT 
24. BOLT
26. NUT
27. PIN, COTTER
29. ABSORBER, SHOCK

V3466

Figure 8—Steering Shock A b s o rb e r  ( ( ( -M o d e ls )

l? Inspect

0

• Shock absorber for leaks and damage. 
•Mounting bolts and nuts for damage or corro

sion.

Install or Connect (Figure 8)

1. Shock absorber (29).
2. Mounting bolt (24).
3. Nut (20).

4. Lower ball stud to the relay rod (14).
5. Nut (20).

Tighten

• Nut (20) to 40 N.m (30 lb. ft.).
• Nut (26) to 62 N.m (46 lb. ft.). A maximum 

torque of 80 N.m (59 lb. ft.) is allowed in order 
to align the cotter pin slot. Do not back off the 
nut to insert the cotter pin.

6. Cotter pin (27).

39. ABSORBER. SHOCK
40. BOLT/SCREW
41. WASHER
42. NUT



Install or Connect (Figure 9)

1. Shock absorber (39).
2. Bolt (40) through bracket on tie rod assembly.
3. Nut (42) to bolt (41) at tie rod assembly.
4. Bolt 40) through frame bracket.
5. Nut (42) to bolt (40) at frame bracket.

|^ \ |  Tighten

• Nuts (42) to 55 N-m (41 lb. ft.).

SPECIFICATIONS
FASTENER TIGHTENING SPECIFICATIONS

Item N-m Lb. Ft. Lb. In.
C/K Models
Adjuster Tube Clamp Nut........ ......................................................... ............................. 19 14 —
Frame Bracket Nut........................ .............. ................................ . 40 30 —
Idler Arm to Frame Nut................... ................................................. ...................  96 71 —
Idler Arm to Relay Rod Nut........................ ..................................... ...................  54 40 —
Pitman Arm to Relay Rod Nut......................................................... ..................... 54 40 —
Pitman Arm to Steering Gear Nut...... .......... ................................. 250 184 —
Relay Rod to Tie Rod Nut................................................................ ...................  54 40 —
Steering Shock Absorber to Frame Bracket Nut.......... ................ ...................  40 30 —
Steering Shock Absorber to Relay Rod Nut.................................. ...................  63 46 --- 5
tie  Rod to Steering Arm Nut.................... .......... ............................. ...................  54 40 ---

C 3500HD I-Beam Front Axle N-m Lb. Ft. Lb. In.
Drag Link Adjuster Tube Nuts......................................................... ...................  68 50 —
Drag Link to Tie Rod...... ........ ............... ................................... ...... .......... .........  105 77
Pitman Arm to Drag Link.................................................................. ...................  54 40 —
Pitman Arm to Steering Gear............................................. ............. ...................  250 184 —
Steering Shock Absorber to Tie Rod.............................................. ............................. 45 33 —
Steering Shock to Axle Bracket....................................................... ..............................45 33 —
Tie Rod Adjuster Tube Nuts........................ ................................... ...... .......... . 68 50 —
Tie Rod to Steering Knuckle................................................... ....... ........ ..........  88 65 —
Frame Bracket Nut........................ ......... ............................ ............ . ........... . 55 41 —

I-BEAM Front Axle (C 3500HD Models)

E3 Remove or Disconnect (Figure 9)

1. Nut (42) from bolt (40) at frame bracket.
2. Bolt (40) from frame bracket.
3. Nut (42) from bolt (40) at tie rod assembly.
4. Bolt (40) from tie rod assembly.
5. Shock absorber (39).

T2102



STEERING LINKAGE 3B 3-13

SPECIAL TOOLS

J-6627-A

J-6632-01 6.

J-29193

J-29194

J-29107

J-24319-01

1. Tie Rod Puller
2. Pitman Arm Puller
3. Pitman Arm Puller
4. Universal Steering Linkage Puller
5. Steering Linkage Installer (12 mm) GM 

Torque Prevailing Nuts
6. Steering Linkage Installer (14 mm) GM 

Torque Prevailing Nuts

F2539
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SECTION 3C

L V L - - 9 J 9. Wi n;  ^  I--:

CAUTION: This wehief© is equipped with Supplemental Inflatable Restraint (SIR). Refer to CAUTIONS in 
Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring Location view in Section 9J 
before performing service on or around SIR components or wiring. Failure to follow CAUTIONS could 
result in possible."air bag deployment, personal injury, or otherwise unneeded SIR system repairs.

CAUTION: To help avoid personal injury when a vehicle is on a hoist, provide additional support for the 
vehicle at the opposite end from which components are being removed. This will reduce the possibility of 
the vehicle slipping from the hoist.

NOTICE: Always use the correct fastener in the correct location. When you replace a fastener, use ONLY 
the exact part number for that application. General Motors will also call out those fasteners that require a 
replacement after removal. General Motors will also call out the fasteners that require thread lockers or 
thread sealant. UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or 
other corrosion inhibitors) on threaded fasteners or fastener Joint Interfaces. Generally, such coatings 
adversely affect the fastener torque and the Joint damping force, and may damage the fastener. When you 
Install fasteners, use the correct tightening sequence and specifications. Following tfass® Instructions can 
help you avoid damage to parts and systems.
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GENERAL DESCRIPTION

The front suspension (Figure 1) is designed to allow
each wheel to compensate for changes in the road sur
face level without appreciably affecting the opposite
wheel. Each wheel (except C 3500HD) is independently 
connected to the frame by a steering knuckle, ball joint
assemblies, and upper and lower control arms. The 
front wheels are held in correct relationship to each

other by two tie rods which are connected to steering
arms on the knuckles and to a relay rod.

Two-wheel drive “C” Series models (except C 
3500HD) have a front suspension consisting of coil 
springs that are mounted between the spring housings 
on the frame and the lower control arms. Shock absorb
ers are mounted inside the coil springs and attached to

C SERIES
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the lower control arms by bolts and nuts. The upper 
portion of each shock absorber extends through a frame 
bracket and is secured with two grommets, two grom
met retainers, and a nut.

Side roll of the front suspension on some models is 
controlled by a spring steel stabilizer shaft. It is mount
ed in rubber bushings which are held to the frame side 
rails by brackets. The ends of the stabilizer are connect
ed to the lower control arms by link bolts isolated by 
rubber grommets.

A ball joint assembly is riveted to the outer end of the 
upper control arm and is attached to the steering knuck
le by a castellated nut and cotter pin.

The inner ends of the lower control arm have 
pressed-in bushings. Bolts, passing through the bush
ings, attach the arm to the frame. The lower ball joint 
assembly is a press fit In the lower control arm and 
attaches to the steering knuckle with a castellated nut 
and cotter pin.

Rubber grease seals are provided at ball socket 
assemblies to keep dirt and moisture from entering the 
joint and damaging bearing surfaces. Also, all ball joints 
have grease fittings for routine maintenance.

Four-wheel drive “K” Series models have a front sus
pension consisting of control arms, stabilizer shaft, 
shock absorber, and a right and left torsion bar. Torsion 
bars are used instead of conventional coil springs. The 
front end of the torsion bar is attached to the lower 
control arm. The rear of the torsion bar is mounted into 
an adjustable arm at the torsion bar crossmember. Vehi
cle trim height is controlled by this arm adjustment.

“K” Series models have sealed front wheel bearings 
that are pre-adjusted and require no lubrication mainte
nance. Darkened areas on the bearing assembly are 
caused by a heat treatment process and do not require 
bearing replacement.

A heavy-duty front suspension is standard on the C 
3500HD model. This suspension is centered around a 
solid I-beam axle and includes taper leaf springs, shock 
absorbers and a stabilizer shaft.

PROBLEM POSSIBLE CAUSE CORRECTION!

Hard Steering 1. Steering linkage needs lubrication.
2. Low or uneven front tire pressure.

3. Incorrect front wheel alignment.
4. Worn ball joints.
5. Worn or loose king pin and/or king pin 

bearing.

1. Lubricate the linkage.
2. Inflate tires to the recommended pres

sure.
3. Check and align the front suspension.
4. Check free play.
5. Replace worn parts and/or adjust the 

king pin bearing.

Poor Directional 
Stability

1. Steering linkage needs lubrication.
2. Low or uneven tire pressure.

3. Loose wheel bearings.
4. Incorrect front wheel alignment (caster).
5. Broken springs.
6. Malfunctioning shock absorber.
7. Broken stabilizer shaft or a missing link.

1. Lubricate the linkage.
2. Inflate tires to the recommended pres

sure.
3. Adjust or replace the wheel bearings.
4. Check and align the front suspension.
5. Replace the springs.
6. Check and replace the shock absorber.
7. Replace the stabilizer shaft or link.

Front Wheel Shimmy 
(Smooth Road 
Shake)

1. Tire and wheel are out of balance or out 
of round.

2. Worn or loose wheel bearings.
3. Worn ball joints.
4. Worn or loose king pin and/or king pin 

bearing.
5. Malfunctioning shock absorber.

1. Balance the tires, check runout.

2. Adjust the wheel bearings.
3. Replace the ball joints.
4. Replace worn parts and/or adjust the 

king pin bearing.
5. Check and replace the shock absorber.

Vehicle Pulls to One 
Side (No Braking 
Action)

1. Low or uneven tire pressure.

2. Front or rear brakes dragging.
3. Broken or sagging front spring.
4. Incorrect front wheel alignment (cam

ber).

1. Inflate the tires to the recommended 
pressure.

2. Adjust the brakes.
3. Replace the spring.
4. Check and align the front suspension. 

Refer to SECTION 3A.
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Noise In the Front 
End

1. Steering linkage needs lubrication.
2. Loose shock absorber or worn bush

ings.
3. Worn control arm bushings.
4. Worn or loose wheel bearings.
5. Loose stabilizer shaft.

6. Loose wheel nuts.
7. Spring is improperly positioned.
8. Loose suspension bolts.
9. Worn king pins and bushings.

1. Lubricate at the recommended intervals.
2. Tighten the bolts or replace the shock 

absorber.
3. Replace the bushings or control arrr
4. Adjust or replace the wheel bearing*
5. Tighten all the stabilizer shaft attach

ments.
6. Tighten the wheel nuts.
7. Reposition the spring.
8. Tighten to specifications or replace.
9. Replace bushings and king pins.

Wheel Tramp 1. Tire and the wheel are out of balance.
2. Tire and the wheel are out of round.
3. Blister or bump on the tire.
4. Improper shock absorber action.

1. Balance the wheels.
2. Replace the tire.
3. Replace the tire.
4. Replace the shock absorber.

Excessive or Uneven 
Tire Wear

1. Underinflated or overinflated tires.

2. Improper toe-in.
3. Wheels are out of balance.
4. Hard driving.
5. Overloading the vehicle.

1. Inflate the tire to the recommended 
pressure.

2. Adjust toe-in setting.
3. Balance the wheels.
4. Follow proper driving techniques.
5. Do not exceed the maximum recorrb 

mended payload rating.

Scuffed Tires 1. Toe-in is incorrect.
2. Excessive speed on turns.
3. Tires are improperly inflated.

4. Suspension arm is bent or twisted.

1. Adjust toe-in setting.
2. Follow proper driving techniques.
3. Inflate the tires to the recommended 

pressure.
4. Replace the suspension arm.

Cupped Tires 1. Front shock absorbers are worn.
2. Worn ball joints.
3. Wheel bearings are incorrectly adjusted 

or worn.
4. Wheel and tire is out of balance.
5. Excessive tire or wheel runout.

1. Replace the shock absorbers.
2. Replace the ball jointSc
3. Adjust or replace the wheel bearings 

(also replace the races).
4. Balance the wheel and tire.
5. Check and compensate for runout.

BALL JOINT WEAR CHECK
• Be sure the vehicle rests on a level surface.
• Raise the vehicle and support it with suitable safety 

stands. Support the lower control arm with a floor 
stand or jack as far outboard as possible under the 
stabilizer shaft bracket (Figure 2).

m  Important

• The vehicle must be stable and should not rock on 
the floor stands.

• The upper control arm bumper must not contact the 
frame.

1. Wipe the ball joints clean and check the seals for 
cuts or tears.

• If a seal is cut or torn, the ball joint MUST be 
replaced.

2. Adjust the wheel bearings. Refer to “Wheel Bearing 
Adjustment” in this section.

3. Check the ball joints for vertical looseness.
• With the vehicle on the jack stands, place a dial 

indicator against the spindle to show vertical 
movement (Figure 3).

• Pry between the lower control arm and the out
er race while reading the dial indicator. This will 
show vertical looseness in the ball joints 
(Figure 4).

• If the dial indicator reading is more than 2 mm 
(0.08 inch), replace the ball joint,

NOTICE: Do not pry between the lower arm  
and the drive axle (halfshaft) boot or In such 
a manner that the ball joint seal Is contacted. 
Damage to the drive axle (halfshaft) boot will 
result (4WD).
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Figure 2—Supporting the Lower Control Arm

Figure 4-—Cheeking Ball Joint Vertical Looseness

Figure 3—Dial Indicator Position

DIAGNOSIS OF SHOCK ABSORBERS
PROBLEM POSSIBLE CAUSE ;ECTSOh

Noisy Shocks Loose mounting. Check all mounting torques (bolt and/or nut).

Excessive Road 
Shock

1. Tire air pressure is too high.
2. Loose wheel bearings.
3. Camber adjustment is incorrect (nega

tive camber contributes to road shock).
4. Weak or broken front spring.
5. Loose suspension components.

1. Deflate to correct pressure.
2. Adjust bearings,
3. Adjust camber.

4. Replace the spring.
5. Inspect, repair, and adjust as necessary.

Leaky Shocks Seals are worn out. Replace shocks.

Weak Shocks 1. Shocks are worn out.
2. Loss of shock fluid.

1. Replace shocks,
2. Replace shocks.
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PROBLEM POSSIBLE CAUSE I - ■- .

Vibration and Shim
my

1. Seal damage resulting in loss of lubri
cant, corrosion, excessive wear.

2. Tires and wheels, or brake drums, are 
out of balance.

3. Bent wheel or tire is out of round.

4. Wheel stud nuts torqued unevenly.
5. Loose steering linkage.
6. Wheel is loose on the hub.

7. Driveline universal joints are rough or 
defective (may be confused with steer
ing vibration).

8. Malfunctioning shock absorbers.

1. Replace damaged parts as necessa.

2. Balance the tires and wheels, turn the 
brake drums.

3. Replace the wheel and remount, or 
replace the tire.

4. Retorque the wheel stud nuts.
5. Adjust, torque or repair as necessar
6. Inspect the wheel bolt for damage. 

Replace the wheel if needed. Replace 
all wheel studs.

7. Repair driveline.

8. Replace the shock absorbers.

©9©@9 /MmmmEM t e s t
Bench Test—Non-Spiral Groove 
Pliacell Shock Absorbers

• Purging air from non-spiral groove shock absorbers 
is not necessary. These shock absorbers have a 
gas filled-cell in their reservoirs (as opposed to the 
air filled-cell in the spiral groove shock absorber 
reservoirs).

• Remove the shock absorber from the vehicle. Refer 
to “Shock Absorber Replacement” in this section.

1. Place the shock absorber in a vise with the jaws 
clamped on the shock absorber top mounting stud.

• The shock absorber should be held vertically in 
the vise—bottom end up.

m  Important

• Do not clamp the vise jaws on the shock 
absorber upper stem threads or reservoir.

2. Pump the shock absorber at various rates of speed 
and observe the rebound force.

® Rebound force is normally stronger than com
pression force (approximately two to one).

® Rebound force should be smooth and constant 
for each stroke rate.

3. Compare with a good shock absorber.
4. If one of the following is observed, replace the 

shock absorber.
® A skip or lag at reversal near mid-stroke.
® A seize (except at the extreme ends of travel).
® A noise (grunt or squeal) after completing one 

full stroke in both directions.
® A clicking noise at fast reversal.

When diagnosing bearing condition, keep in mind the inspection. Use Figures 5 and 6 to classify the failure, 
general condition of all parts during disassembly and and follow the recommended correction procedure.



TAPERED ROLLER BEARING DIAGNOSIS
Consider the following factors when diagnosing bearing condition: 
1. General condition of all parts during disassembly and inspection.
2. Classify the failure with the aid of the illustrations.
3. Determine the cause.
4. Make all repairs following recommended procedures.

&

ABRASIVE ROLLER WEAR GALLING BENT CAGE

Pattern on races and rollers caused 
by fine abrasives.
Clean all parts and housings, check 
seals and bearings and replace if 
leaking, rough or noisy.

Metal smears on roller ends due to 
overheat, lubricant failure or overload. 
Replace bearing, check seals and 
check for proper lubrication.

Cage damaged due to improper 
handling or tool usage.
Replace bearing.

6 9  S
ABRASIVE STEP WEAR

Pattern on roller ends caused by 
fine abrasives.
Clean all parts and housings, check 
seals and bearings and replace if 
leaking, rough or noisy.

ETCHING

Bearing surfaces appear gray or 
grayish black in color with related 
etching away of material usually at 
roller spacing.
Replace bearings, check seals, and 
check for proper lubrication.

BENT CAGE

Cage damaged due to improper 
handling or tool usage.
Replace bearing.

INDENTATIONS
Surface depressions on race and 
rollers caused by hard particles of 
foriegn material.
Clean all parts and housings. Check 
seals and replace bearings if rough 
or noisy.

MISALIGNMENT

Outer race misalignment due to 
foreign object.
Clean related parts and replace 
bearing. Make sure races are 
properly sealed.

F9315
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Diagnosis of Tapered Holler Bearings (con’t)

FATIGUE SPALLIMG STAIN DISCOLORATION FRETTAGE

Flaking of surface metal resulting 
fron fatigue.
Replace bearing, clean all related 
parts.

n m
CAGE WEAR

Wear around outside d iameter of 
cage and roller pockets caused by 
abrasive material and inefficient 
lubrication.
Clean related parts and housings. 
Check seals and replace bearings.

Discoloration can range fron light 
brown to black caused by incorrect 
lubricant or moisture.
Re-use bearings if stains can be 
removed by light polishing or if no 
evidence of overheating is observed. 
Check seals and related parts for 
damage.

Corrosion set up by small relative 
movement of parts with no lubrication. 
Replace bearing. Clean related parts. 
Check seals and check for proper 
lubrication.

HEAT DISCOLORATION

l l l l p

. BRINELLING

Surface indentations in raceway 
caused by rollers either under impact 
loading or vibration while the bearing 
is not rotati ng.
Replace bearing if rough or noisy.

SMEARS

Smearing of metal due to slippage. 
Slippage can be caused by poor 
fits, lubrication, overheating, over
loads or handling damage.
Replace bearings, clean related 
parts and check for proper fit and 
lubrication.

Heat discoloration can range • 
from faint yellow o r  dark blue 
resulting from overload or 
incorrect l u b r i c a n t .  Excessive . 
heat can cause softeni ng of 
races or rollers. To check for 
loss of temper on races or roll
ers a  simple file test may be 
made. A file drawn over a  tem
pered p a r t  w i l l  grab and cut 
m e t a l ,  whereas, a file drawn 
over a hard p a r t  will glide 
r e a d i l y  with no metal c u t t i n g .  

Replace bearings i f  overheat
ing damage i s  indicated.
Check seals and other parts.

CRACKED INNER RACE

Race cracked due to improper fit, 
cocking, or poor bearing seats. 
Replace bearing and correct bear
ing seats.

F9314
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ON-VEHICLE SERVICE! 
TWO-WHEEL DRIVE FRONT SUSPENSION

WHE! i

m  Important

« The continuous smooth functioning of the front sus
pension cannot be maintained unless the front 
wheel bearings are correctly adjusted.

• The bearings must be a slip fit on the spindle and 
the wheel bearing must be lubricated to ensure that 
the roller bearings will roll and not skid.

• The spindle nut must have a free-running fit on the 
spindle threads.

NOTICE: Never preload the front wheel bear
ings. Damage can result by the steady pres
sure on the roller ends which comes from 
preloading.

B Remove or Disconnect (Figure 7)

■ Raise the vehicle and support it with suitable safety 
stands.

1. Wheel cover, if used.
2. Cap (10) from the hub.
3. Cotter pin (11).

0

Tighten

Nut (12) to 18 N-m (12 lb. ft.) while turning the 
wheel forward by hand. This will seat the bear
ings.

Adjust

® Nut (12) to a “just loose” position by hand, then 
back the nut (12) off until the hole in the spindle 
aligns with a slot in the nut. DO NOT BACK 

HE NUT (12) OFF MORE THAN 1/4 TURN.

B Install or Connect (Figures 7 and 8)

1. New cotter pin (11).
• Be sure the cotter pin (11) ends do not interfere 

with the cap (10). Bend the ends of the cotter 
pin (11) against the nut (12) and cut off any 
extra pin length.

m lisrisyie

° The endplay in the hub/rotor assembly (17). 
Correct endplay should measure 0.03 to
0.20 mm (0.001 to 0.008 inch) (Figure 8).

2. Cap (10) to the hub/rotor (17).
8, Wheel cover, if used.

• Lower the vehicle.

10. RETAINER, BEARING CAP
11. PIN, COTTER
12. NUT
13. WASHER
14. BEARING, OUTER
16. BOLT/STUD
17. ROTOR
t9. BEARING, INNER 
20. SEAL
23. KNUCKLE
24. GASKET
25. SHIELD

V3445
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REPLACEMENT

0  Remove or Disconnect (Figure 7)

1. Brake caliper. Refer to SECTION 5B1.

m  Important

® Support the caliper with a piece of wire to pre
vent damage to the brake line.

2. Cap (10) from the hub/rotor (17).
3. Cotter pin (11), nut (12) and washer (13).
4. Hub/rotor (17) from the spindle.

• Be careful not to damage the outer bearing (14) 
and the spindle threads.

5. Outer bearing (14).
6. Seal (20).

• Pry the seal (20) out and discard.
7. Inner bearing (19).

Clean

• All parts in a solvent and air dry. Do not spin 
the bearings with compressed air.

15 Inspect

• Hub/rotor (17). Refer to SECTION 5B1.
® Bearings (14 and 19) and races for a cracked 

cage, worn or pitted rollers, cracks, scores, or a 
brinelled condition. Refer to “Diagnosis Of 
Wheel Bearings” in this section. Replace parts 
as necessary.

0  Install or Connect (Figure 7)

m  Important

• Be sure all parts are clean and free of grease.
® Apply an approved high-temperature front wheel 

bearing grease to the spindle at the inner and outer

bearing seat, shoulder and seal seat, Also finger 
apply a small amount of grease inboard of each 
bearing cup in the hub/rotor (17). Pressure pack 
the bearings (14 and 19) with a greasing machine 
or hand pack them, making sure the grease is 
worked thoroughly into the rollers, cone and the 
cage.

1. Inner bearing (19) to the hub/rotor (17).
• Apply an additional quantity of grease outboard 

of the inner bearing (19).
2. Seal (20).

® Lubricate the seal (20) lip.
® Use a seal installation tool or flat block to press 

the seal (20) down flush with the hub.
® Seat the outer bearing (14) and cup (15).

3. Hub/rotor (17) to the spindle.
® Be careful not to scuff the spindle threads.

4. Outer bearing (14) to the hub/rotor (17).
5. Washer (13).
6. Nut (12).

Tighten

* Nut (12) to 16 N-m (12 lb. ft.) while turning the 
wheel assembly forward by hand. Apply grease 
to the outboard side of the outer bearing (14).

m im p o r ta n t

® Adjust the wheel bearings. Refer to “Wheel 
Bearing Adjustment” in this section.

7. Brake caliper. Refer to SECTION 5B1.

WHEEL H U B  BOLT 
3EME' 1

Tools Required:
J 9746-02 Hub/Rotor Support

EE Remove or Disconnect (Figure 9)

® Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Brake caliper assembly. Refer to SECTION 5B1.

® Support the caliper with a piece of wire to pre
vent damage to the brake line.

3. Hub/Rotor assembly. Refer to “Hub, Bearing, and 
Seal Replacement” in this section.

4. Wheel hub bolts with a press.
• Support the hub/rotor using J 9746-02 and the 

press bars (Figure 9).
® Do not damage the wheel mounting surface on 

the hub/rotor flange.

a install or Connect (Figure 10)

1. Wheel hub bolts into the hub/rotor.
® Place four washers and a nut on the bolt, tight

en until the bolt is fully seated in the hub/rotor.
2. Hub and rotor.
3. Brake caliper.
4. Tire and wheel assembly

® Lower the vehicle.
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0  Remove or Disconnect (Figure 11)

NOTICE: The front shock absorbers of the 
C/K vehicle are multifunctional. In addition to 
contributing to a smooth ride they also pro
vide the only stop to the front suspension 
when fully extended. Therefore, when servic
ing the shock absorber, service replacement 
shock absorbers must be equivalent to origi
nal shock absorbers In both extended length 
and strength. Use of shocks not complying to 
original equipment length or strength could 
result In suspension over-travel or shock 
breakage. Suspension over-travel may result 
In suspension component breakage.

• Raise the vehicle and support it with suitable safety 
stands.

1. Nut (30).
• Hold the shock absorber stem (33) with a 

wrench while backing the nut (30) off.
2. Retainer (31).
3. Grommet (32).
4. Bolts (38).

• Pull the shock absorber (36) out from below.
• Lower grommet (34) and retainer (35) are on 

the stem (33).

E Install or Connect (Figure 11)

1. Retainer (35) and grommet (34) on the stem (33).
• Fully extend the stem (33).

2. Shock absorber (36) up through the lower control 
arm (40) and spring (37).

• Insert the stem (33) end through the hole in the 
upper control arm frame bracket (42).

3. Grommet (32) to the stem (33).

A. WASHERS
B. NUT

74. WHEEL HUB BOLT 
81. HUB/ROTOR

Figure 10—Installing the Wheel Hub Bolts

4. Retainer (31) to the stem (33).
5. Nut (30).

P S I Tighten

• Nut (30) to 11 N m (100 lb. in.) while holding the 
stem (33) with a wrench.

6. Bolts (38) through pivot (39) holes to the lower 
control arm holes.

fijX l Tighten

• Bolts (38) to 27 N.m (20 lb. ft.).

• Lower the vehicle.

@ 9 9 1 9  ^

R E P LA C E M E N T

E 3  Remove or Disconnect (Figure 12)

• Raise the vehicle and support it with suitable safety 
stands.

1. Nut (50) from the link bolt assembly (62). 

m  Important

• Be sure to remove parts from both the right and 
left side of the vehicle and keep them separat
ed.

2. Link bolt (62).
3. Spacer assembly (56).
4. Bolts (63).
5. Bracket (64).
6. Stabilizer shaft (53).
7. Rubber bushing (65).

[ jy |  Inspect



31. Retainer
32. Grommet
33. Stem
34. Grommet
35. Retainer
36. Shock Absorber
37. Spring
38. Bolts
39. Pivot
40. Lower Control Arm
42. Upper Control Arm Frame Bracket

Figure 11—Attaching the Shock Absorber

0  Install or Connect (Figure 12)

1. Rubber bushings (65) to the stabilizer shaft (53).

• Be sure the bushings (65) are placed on the 
stabilizer shaft (53) with slits facing toward the 
front of the vehicle.

2. Stabilizer shaft (53).
3. Brackets (64) over the bushings (65) and the stabi

lizer shaft (53).
4. Bolts (63) to the brackets (64) and the frame.

P x l Tighten

• Bolts (63) to 33 N-m (24 lb. ft.).

5. Spacer assembly (56).
6. Link bolt assembly (62).
7. Nuts (50).

P 6 j Tighten

• Until the nut meets the end of the bolt threads 
for torque value.

• Nut (50) to 18 N.m (13 lb. ft.).

• Lower the vehicle.

SO. NUT ASSEMBLY
53. STABILIZER SHAFT
56. SPACER ASSEMBLY
59. LOWER CONTROL ARM HOLE
62. UNK BOLT ASSEMBLY
63. BOLTS
@4. BRACKET
@5. RUBBER BUSHING
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Tools Required:
J 9519-E Ball Joint Remover and Installer Set 
J 23742 Ball Joint Separator 
J 9519-40 Lower Ball Joint Remover Adapter 
J 9519-E Ball Joint Remover and Installer Set

E3 Remove or Disconnect (Figure 13)

• Raise the vehicle and support the frame with suit
able safety stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
• Place a floor jack under the control arm spring 

seat and raise it until it supports the control 
arm.

CAUTION: Floor jack must remain under the 
control arm spring seat during removal and 
installation to retain the spring and control 
arm in position or personal injury may result.

2. Brake caliper. Refer to SECTION 5B1. 

m  Important

• Support the caliper with a piece of wire to pre
vent damage to the brake line.

3. Cotter pin (68) and the nut (67).
• Use J 23742 to break the ball joint loose from 

the knuckle (Figure 14).

4. Lower control arm (40) from the knuckle.
• Guide the control arm out of the splash shield 

with a screwdriver while lifting the upper control 
arm with a pry bar.

m Important

® Block the knuckle assembly out of the way by 
placing a wooden block between the frame and 
upper control arm.

5. Lower ball joint (69) from the lower control arm.
• Use tools as shown in (Figure 15).

Inspect

’ The tapered hole in the steering knuckle and 
remove any dirt. If the hole is out of round, 
deformed or damaged, the knuckle must be 
replaced.

Install or Connect (Figure 16)

1. New ball joint (69) into the lower control arm (40).
• Press in the bail joint using tools as shown in 

(Figure 16). The ball joint will bottom on the 
control arm.

2. Ball joint stud into the steering knuckle.
3. Stud nut (67) onto the stud.

Tighten

• Nut (67) to 128 N.m (94 lb. ft.) and align the slot 
in the stud nut with the hole in the stud by 
tightening.

37.
40.
42.
66.
67.

72.
73.
74.
75.
78.
79.
80.
83.
84.
85.
86. 
87.

SPRING, COIL 
ARM, LOWER CONTROL 
ARM, UPPER CONTROL 
BALL JOINT, UPPER
NUT
PIN, COTTER 
BALL JOINT, LOWER
BOLT
INSULATOR
BUMPER
BUSHING
NUT
BOLT
NUT
CAM
BUSHING
NUT
BRACKET
SCREW

V3462



4. New cotter pin (68) to the stud.
5. Brake caliper.
6. Tire and wheel assembly.
• Lower the vehicle.

m  Important

® Check the front wheel alignm ent. Refer to
SECTION 3A.

UPPER BALL JOINT
' 9 ' ,</'9, 9 i '  9 ’ '

Tool Required:
J 23742 Ball Joint Separator

CAUTION: Floor jack or stand must remain 
under the control arm spring seat during 
removal and installation to retain the spring 
and control arm in position or personal injury 
may result.

• Raise the vehicle and support it with safety stands.
• Support the control arm with a jack.

E3 Remove or Disconnect (Figure 13)

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Brake caliper. Refer to SECTION 5B1.

f f l  Important

• Support the caliper with a piece of wire to pre
vent damage to the brake line.

3. Rivets from the upper ball joint (66).
A. Use a 3.175 mm (1/8 inch) drill to cut a 

6.35 mm (1/4 inch) deep hole in the center of 
each rivet (Figure 17).

B. Drill the rivet heads away using a 12.75 mm 
(1/2 inch) drill (Figure 18).

C. Punch the rivets out using a small pin punch 
(Figure 19).

4. Cotter pin.
5. Stud nut (67) from the upper ball joint (66)

(Figure 13).
A. Use J 23742 as shown in Figure 20.
B. Apply pressure on the tool until the stud breaks 

loose.
C. Remove J 23742.
D. Pull the stud away from the knuckle.

m  Important

• Support the knuckle assembly so that its weight 
will not damage the brake hose.

6. Upper ball joint (66).



0 Install or Connect (F»av«r#- n  and 31)

1. New upper ball joint (66) to the upper control arm 
(42) (Figure 21).

® Position fo u r a tta c h in g  bo lts  and  nuts  
(Figure 21).

Tighten

• Nuts (A) to 24 N-m (18 lb. ft.). 
a Take the support away from the knuckle assem

bly.

2. Upper ball joint (66) to the steering knuckle.
3. Stud nut (67).

m  Tighten

■ Nut (67) to 100 N.m (74 lb. ft.).
■ Align the slot in the stud nut with the hole in the 
stud by tightening the stud nut.

4. New cotter pin.
5. Brake caliper.
6. Tire and wheel assembly.
7. Lower the vehicle.

m Important

• Check the running clearance at all suspension 
components.

• Check the front wheel alignment. Refer to 
SECTION 3A.

Figure 19—Removing the Upper Ball Joint Rivets

Figure 18—Brflling the Upper Ball Joint Rivet 
Heads

B6963



STEERING KNUCKLE 
REPLACEMENT

Tool Required:
J 23742 Ball Joint Separator

B  Remove or Disconnect (Figure 7, 14, 20 22,

and 23)

• Raise the front of the vehicle and place floor stands 
under the front lift points. Do not place the floor 
stands under the lower control arms because 
spring tension is needed to assist in breaking loose 
the ball joint studs.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Tie rod from the steering knuckle. Refer to 

SECTION 3B3.
3. Brake caliper. Refer to SECTION 5B1.

m  Important

• Support the caliper with a piece of wire to pre
vent damage to the brake line.

4. Hub/rotor assembly (17). Refer to “Hub, Bearing, 
and Seal Replacement” in this section.

5. Three bolts attaching the splash shield to the steer
ing knuckle (Figure 22).

6. Steering knuckle seal (20) if the steering knuckle 
(23) is to be replaced (Figure 23).

• Be careful not to damage the knuckle seal (20).
7. Upper and lower ball joint studs from the steering 

knuckle (23) using J 23742 (Figures 14 and 20). 
Refer to “Ball Joint Replacement” in this section.

CAUTION: Floor jack must remain under con
trol arm spring seat during removal and
installation to retain the spring and control
arm in position or personal injury may result.

• Position a floor jack under the lower control arm 
near the spring seat. Raise the jack until it just 
supports the lower control arm.

• Raise the upper control arm and disengage the 
ball joint stud from the knuckle (23).

8. Steering knuckle (23) from the lower ball joint stud. 

PSH Clean

• The steering knuckle.

| |y |  Inspect

• Steering knuckle tapered hole. If out-of-round, 
deformed or damaged, the knuckle must be 
replaced.

E  Install or Connect (Figures 7, 22, and 23)

1. Upper and lower ball joints into the steering knuck
le (23) (Figure 7).

2. Steering knuckle seal (20) (Figure 23).
3. Splash shield (25) to the steering knuckle (23).
4. Bolts (A) to the splash shield (Figure 22).

Tighten

• Bolts (A) to 26 N.m (19 lb. ft.).
5. Tie rod end into the knuckle (23).
6. Hub/rotor assembly (17).

• Adjust the wheel bearing. Refer to “Wheel Bear
ing Adjustment” in this section.

7. Tire and wheel assembly.



8. Floor stands.

• Lower the vehicle.
• C heck fro n t w heel a lig n m e n t. R e fer to 

SECTION 3A.

l _ -NT
Tool Required:

J 23028-01 Coil Spring Remover and Installer

Remove or Disconnect (Figure 13, 24, and 25)

• Raise the vehicle on a hoist so that the control 
arms hang free.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Shock absorber. Refer to “Shock Absorber 

Replacement” in this section.

• Cradle the lower control arm using J 23028-01 
secured to the end of a suitable jack (Figure 
24).

3. Stabilizer shaft from the lower control arm. Refer to 
“Stabilizer Shaft Replacement” in this section.

• Raise the jack to remove tension on the lower 
control arm pivot bolts (72) (Figure 13).

• Secure the spring with a chain through the 
spring and the control arm.

4. Pivot bolts (72) and nuts (78).

• Take the rear pivot bolt (72) out first.
• Lower the control arm (40) by lowering the jack.
• When compression is removed from the coil 

spring, take the chain away.

m Important

® Do not force the lower control arm and ball joint 
in order to remove the coil spring.

5. Coil spring (37) and the insulator (73) (Figure 13).

• Position the coil spring properly for easy 
removal.

|-»*j Install or Connect (Figures 13, 24, 25 and 26)

1. Coil spring (37) and the insulator (73) on the lower 
control arm (40) (Figure 13).

• Refer to Figure 25 for correct coil spring posi
tioning.

• Secure the spring with a chain through the 
spring and the control arm.

• Be sure the spring insulator is on top.
• Use J 23028-01 to support the control arm 

(Figure 24).
2. The lower control arm (40) in place on the frame.

• Guide the control arm into place with a pry bar.
3. Pivot bolts (72) and new nuts (78).

• Insert and tighten the front bolt (72) first.
• Remove the chain and the jack.

f f l  Important

Refer to mandatory bolt direction of installation 
in (Figure 26).

Tighten

• Nuts (78) to 137 N.m (101 lb. ft.).
• Front nut (78) must be tightened before the rear 

nut.
• The nuts (78) must be tightened with the control 

arm at “Z” Height. Refer to SECTION 3A.
4. Stabilizer shaft.
5. Shock absorber.
6. Tire and wheel assembly.

• Lower the vehicle.

A. Coil spring installed with the tape at the lowest 
position and a gripper notch at the top. 
Inspection drain holes, one of which must be 
covered by the end of the spring and one must 
be open.
Insulator

F1542

B.

C.
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UPPER CONTROL ARM AND 
BUSHING REPLACE!

0 Remove or Disconnect (Figures 13)

> Raise the front of the vehicle and support the l ower 
control arm with floor stands. Since the weight of 
the vehicle is used to relieve the spring tension on 
the upper control arm, the floor stands must be 
positioned between the spring seats and the ball 
joints of the lower control arms for maximum lever
age.

CAUTION: The floor Jack must remain under 
the control arm spring seat during removal 
and installation to retain the spring and con
trol arm in position or personal injury may 
result.

1. Tire and wheel assembly.Refer to SECTION 3E.
2. Air cleaner extension, if required.
3. Brake hose bracket (86) (Figure 13).

• Nuts (85) and screws (87).
• Tie the hose out of the way.

4. Upper ball joint from the steering knuckle. Refer to 
“Upper Ball Joint Replacement” in this section.

5. Upper control arm attaching bolts (79) and nuts 
(80).

6. Upper control arm (42).
7. Bushings (84).

inspect

• All parts for wear and damage.

0 Install or Connect (Figures 13 and 27)

1. Bushings (84).
2. Upper control arm (42) to the frame.
3. Bolts (79) and new nuts (80).

| f  j Important

Refer to mandatory bolt direction (Figure 27).
1 Tighten front nut prior to tightening rear nut.

Tighten

• Nuts (80) to 190 N.m (140 lb. ft.).
• The nuts (80) must be tightened with the control 

arm at “Z” Height. Refer to SECTION 3A.
4. Upper ball joint to the steering knuckle.
5. Brake hose bracket (86) to control arm (Figure 13).

° Screws (87) and the nuts (85).

a Tighten

8 Nuts to 18 N.m (13 lb. ft.).
6. Brake hose to bracket.
7. Air cleaner extension, if removed.
8. Tire and wheel assembly.

• Check front wheel alignm ent. Refer to 
SECTION 3A.

A. Mandatory Bolt Positions
B. Tighten the Bolts with the Control Arm at “z” Height

F3629
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BUSHING REPLACEMENT

Tool Required:
J 23742 Ball Joint Separator

0  Remove or Disconnect (Figures 13 and 26)

1. Cotter pin (68) and the nut (85).
• Separate the ball joint using J 23742.

2. Control arm (42) from the knuckle.
3. Coil spring. Refer to “Coil Spring Replacement” in 

this section,
4. Nuts (78) from bolts (72).
5. Bolts (72) from lower control arm.
6. Lower control arm (42).
7. Bushings (75).

0 Install or Connect (Figures 13 and 26)

1. Bushings (75).
2. Control arm (42) to frame.
3. Bolts (72).
4. Nuts (78).
5. Coil spring.
6. Control arm (42) to steering knuckle.
7. Nut (67).

[IjXf Tighten

• Nuts (78) to 137 N.m (101 lb. ft.).
• Nut (67) to 128 N.m (94 lb. ft.) and align the slot 

in the stud nut with the hole in the stud by 
tightening.

8. New cotter pin (68).

A

A. MANDATORY BOLT POSITION
B. ASSEMBLE AND ALIGN PRIOR TO TIGHTENING
C. TIGHTEN FROM? F>!UT PRIOR TO TiQHTININ© 

REAR NUT
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FOUR-WHEEL DRIVE FRONT SUSPENSION

0

SHOCK ABSORBER 
REPLACEMENT

Remove or Disconnect (Figure 28)

NOTICE: Original equipment shock absorb
ers serve additionally as suspension drop 
cutoffs. Replacement shock absorbers must 
have a built in suspension cutoff feature and  
m ust not be longer than original shocks 
when they are fully extended or serious vehi
cle or component damage could result.

• Raise the vehicle on a hoist.
1. Nut (92), washer (97), and the bolt (94).

° Collapse the shock absorber (91).
2. Nut (90), washer(97), and the bolt (96).
3. Shock absorber (91).

0 Install or Connect (Figure 28)

1. Shock absorber (91) to the bracket.
2. Bolts (94 and 96).

° Fit the bolts (94 and 96) in the direction shown 
in Figure 28.

3. New nuts (90 and 92) and washers (97) to the bolts 
(94 and 96).

Tighten

• Upper nut (90) to 90 N.m (66 lb. ft.).
• Lower nut (92) 90 N-m (66 lb. ft.).

REPLACEMENT

0 Remove or Disconnect (Figure 29)

• Raise the vehicle and support it with suitable safety 
stands.

m  Important

• Be sure to remove parts from the right and left 
front of the vehicle and keep them separated.

1. Nuts (103).
2. Bolts (105).
3. Spacers (104).
4. Bolts (109).
5. Clamp (108).
6. Stabilizer shaft (107).

90

90. NUT
91. SHOCK ABSORBER ASSEMBLY
02. NUT
93. LOW iFl CONTROL ARM
94. BOLT
95. FRAME
96. BOLT 
©7. DASHER

93. LOWER CONTROL ARM
95. FRAME

103. NUT ASSEMBLY
104. SPACER ASSEMBLY
105. BOLT ASSEMBLY 
10?. STABILIZER SHAFT
108. CLAMP
109. BOLT
110. INSULATOR



7. Insulators (110).

Inspect

• All parts for wear and damage.

B Install or Connect (Figure 29)

• Unload the torsion bar. Refer to “Torsion Bar(s) and 
Support Assembly Replacement” in this section.

1. Insulators (110) to the stabilizer shaft (107).
• Be sure the slit in the insulator (110) faces for

ward.
2. Stabilizer shaft (107) to the frame and lower control 

arm (93).
3. Clamp (108) to the insulator (110).
4. Bolts (109) to the frame (95).

Tighten

• Bolts (109) to 33 N.m (24 lb. ft.).
5. Spacers (104).
6. Link bolts (105).
7. Nuts (103).

Tighten

• Nuts (103) to 18 N.m (13 lb. ft.). 
Lower the vehicle.

m  Important

Adjust the trim height of the vehicle. Refer to 
SECTION 3A.

ROTOR REPLACEMENT
K1 and K2 Models

B Remove or Disconnect (Figure 30)

• Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Brake caliper. Refer to SECTION 5B1.
3. Rotor (113).

l P l  Inspect

• All parts. Replace as necessary.

B Install or Connect (Figure 30)

1. Rotor (113) to the hub and bearing assembly.
2. Brake caliper.
3. Tire and wheel assembly.
• Lower the vehicle.
• Depress the brake pedal.

K3 Models

B Remove or Disconnect (Figure 30 through 34)

• Raise the vehicle and support it with suitable 
safety stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Brake caliper. Refer to SECTION 5B1.
3. Nut (120) (Figure 30).

93. ARM KIT, LOWER CONTROL
95. FRAME

101. ARM KIT, UPPER CONTROL 124
112. BOLT, HUB
113. ROTOR
114. HUB
115. BALL JOINT, UPPER
116. BOLT 124. NUT
117. KNUCKLE, STEERING 126. SEAL
118. SHIELD 127. BALL JOINT, LOWER
119. WASHER 128. BOLT
120. NUT 132. JOINT KIT, FRONT AXLE

120

128

V3506
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Figure 31—Removing Rotor Retaining Bolts (K-3)

Figure 32—Removing Rotor from the Spindle (K-3)

4. Hub/rotor retaining bolts (21). (Figure 31).
5. Using wheel puller, remove rotor assembly (20) 

(Figure 32).

0

Inspect

® All parts. Replace as necessary.

Install or Connect (Figure 31 through 34)

1. Hub/rotor (20) to the hub and bearing assembly.
2. Rotor and hub assembly to axle.

Tighten

• Bolts (21) 180 N.m (133 lb. ft.).
• Nut (120) 225 N.m (165 lb. ft.).

3. Brake caliper.
4. Tire and wheel assembly.

® Lower the vehicle.
• Depress the brake pedal.

\̂ 7D4J[1LM9 Q-Giyj® u3©D9 
REPLACEMENT

Tool Required:
J 6627-A Wheel Stud Remover

0  Remove or Disconnect (Figure 35)

• Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Brake caliper. Refer to SECTION 5B1.

m Important

• Support the caliper with a piece of wire to pre
vent damage to the brake line.

3. Rotor. Refer to “Rotor Replacement” in this section.
4. Stud (112) using J 6627-A (Figure 36).

® Do not hammer on a wheel stud.

0 Install or Connect (Figure 36)

1. Stud (112) to the hub and bearing assembly.
2. Washers (A) and nut (B) to the stud (Figure 36).

F9543



1^1 Tighten

• Nut (B). Draw the stud in.
• Remove the nut and washers.

3. Rotor.
4. Brake caliper.
5. Tire and wheel assembly.

• Lower the vehicle.

HUB AND BEARING, 
KNUCKLE, AND SEAL 

ASSEMBLY 
REPLACEMENT

Tool Required:
J 36607 Ball Joint Separator 
J 36605 Steering Knuckle Seal Installer

E3 Remove or Disconnect (Figure 30)

• Raise the vehicle and support with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
•Wrap shop towels around both the inner and 

outer C/V joint boots to avoid damage to the 
boots during removal and installation.

2. Brake caliper. Refer to SECTION 5B1.

m  Important

• Support the caliper with a piece of wire to pre
vent damage to the brake line.

3. Brake rotor. Refer to “Rotor Replacement” in this 
section.

4. Drive axle (halfshaft) nut (120).
5. Washer (119).
6. Tie rod nut (124).
7. Tie rod end from the knuckle (117). Refer to 

SECTION 3B3.
8. Hub and bearing assembly (114), using a puller.

m  Important

• Lay the hub and bearing assembly on the hub 
bolt (outboard) side. This will prevent damage 
or contamination of the bearing seal.

9. Drive axle (halfshaft). Refer to SECTION 4C.
10. Splash shield bolts (128).
11. Splash shield (118).

• Support the lower control arm with a jack stand.
12. Upper ball joint nut.
13. Upper ball joint (115) from the knuckle (117). Using 

J 36607. Refer to “Bali Joint Replacement" in this 
section.

14. Lower ball joint nut.
15. Lower ball joint (127) from the knuckle (117). Using 

J 36607. Refer to “Ball Joint Replacement” in this 
section.

16. Knuckle (117).
17. Seal from the knuckle.

E3 Install or Connect (Figure 30)

1. Seal (126) into the knuckle (117) using J 36605.
2. Knuckle (117) to the upper and lower ball joints 

(115 and 127).
3. Nuts (129).

|^ J  Tighten

• Lower stud nut (129) to 128 N-m (94 lb. ft.)
• Upper stud nut (129) to 100 N-m (74 lb. ft.).
• Tighten the nuts to align the cotter pin. Do not 

tighten more than 1/6 turn.
4. New cotter pins.

• Bend the pin ends against the nut.
5. Splash shield (118).

• Be sure the splash shield is aligned properly.
6. Splash shield bolts (128).

|g l  Tighten

• Bolts (128) to 26 N.m (19 lb. ft.).
• Prelube steering knuckle seal.

7. Drive axle (halfshaft). Refer to SECTION 4C.
8. Hub and bearing assembly (114).

• Align the threaded holes.
9. Bolts (116).

| ^ l  Tighten

• Bolts (116) to 180 N-m (133 lb. ft.).
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10. He rod end (125) to the knuckle (117).
11. Tie rod nut (124).

• Nut (124) to 48 N.m (35 lb. ft.).
12. Washer (119).
13. Nut (120).

• Nut (120) to 225 N.m (165 lb. ft.).
14. Brake rotor.
15. Brake caliper.
16. Tire and wheel assembly.

• Remove the jack stand.
• Lower the vehicle.
• Check vehicle trim height, and adjust if neces

sary. Refer to SECTION 3A.

m w t
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Tool Required:
J 36607 Ball Joint Separator

E3 Remove or Disconnect (Figures 17 through 20, 

30 and 37)

• Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Rivets from the ball joint (115).

A. Brake hose and bracket, upper control arm only.
B. Use a 3.17 mm (1/8 inch) drill to cut a 6.35 mm 

(1/4 inch) deep hole in the center of each rivet 
(Figure 16).

C. Drill the rivet heads away using a 12.7 mm (1/2 
inch) drill (Figure 18).

D. Using a pin punch rem ove the rivets  
(Figure 19).

3. Cotter pin.
4. Stud nut from upper ball joint.
5. Ball joint (115) from the knuckle (117) using 

J 36607 (Figure 30).
• Support the knuckle.

6. Ball joint (115) (Figure 30).

Install or Connect (Figures 17, 18, 19, 30 and 

37)

1. Ball joint (115) to the control arm (101) (Figure 30).
2. Bolts (B) and nuts (A) to the ball joint (Figure 37).

• Nut must be tightened with the control arm at 
“Z” Height. Refer to SECTION 3A.

• Tighten the nut to align the cotter pin. Do not 
tighten more than 1/6 turn.

5. New pin.
• Bend the pin ends against the nut.

6. Tire and wheel assembly.
• Lower the vehicle.
• Check front wheel alignm ent. Refer to 

SECTION 3A.

LO W ER  B A L L  J O IN T
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Tools Required
J 24319-01 Steering Linkage Puller 
J 29193 Steering Linkage Installer 
J 39549 Ball Joint/Tie Rod End Separator 
J 9519-E Ball Joint Remover and Installer Set 
J 41435 Ball Joint Remover and Installer Kit 
Consisting of:
J 41435-1 Remover 
J 41435-2 Installer 
J 41435-3 Remover/Installer

0  Remove or Disconnect (Figures 30, 33 through

40)

• Raise the vehicle and support the frame with suit
able safety stands.

• Nuts (A) to 23 N.m (17 lb. ft.) for K1-K2, and to 
70 N.m (52 lb. ft.) for K3

3. Ball joint (115) to the knuckle (117) (Figure 30).
4. Nut.

Tighten

Nut to 100 N.m (74 !b. ft.).



1. Tire and wheel assembly. Refer to SECTION 3E.
• Place a floor jack under the control arm and 

raise it until it supports the control arm.

CAUTION: Floor jack must remain under th e  

control arm during removal and Installation to 
retain the torsion bar and control arm in posi
tion or personal injury may result.

2. Drive axle (halfshaft). Refer to SECTION 4C.
3. Brake caliper. Refer to SECTION 5B1.

E D  Important

• Support the caliper with a piece of wire to pre
vent damage to the brake line.

4. Cotter pin and the nut from lower control arm ball 
joint.

• Use J 39549 to break the ball joint loose from 
the knuckle.

5. Lower control arm from the knuckle.
6. Knuckle from vehicle.
7. Ball joint from lower control arm.

• Use tools as shown in (Figure 38).

Iff! Inspect

• The tapered hole in the steering knuckle and 
remove any dirt. If the hole is out of round, 
deformed or damaged, the knuckle must be 
replaced.

0 Install or Connect (Figures 30, 39 and 40)

p fp j Ciean

• Lower control arm ball joint mounting surfaces and 
new ball joint prior to installation using Loctite 
Cleaning Solvent 755 or equivalent. Do not apply 
solvent to ball joint seal.

Figure 38—Removing the Lower Ball Joint (Pressed In)



1. New bail joint into the lower control arm.

• Apply a 6 mm (1/4 inch) bead of Loctite 680 
evenly to the serrations on the ball joint prior to 
installation.

© Position ball joint in control arm with grease 
fitting toward rear of vehicle.

• Press in the ball joint using tools in (Figure 39). 
The ball joint will bottom on the control arm.

• When installing ball joint with J 41435, ensure 
notch in tool is aligned with grease fitting.

2. Ball joint into the steering knuckle.
3. Stud nut onto the stud.

® Nut to 128 N.m (94 lb. ft.) and align the slot in 
the stud nut with the hole in the stud by tighten- 
ing.

4. New cotter pin to the stud.
5. Drive axle (halfshaft).
6. Brake caliper.
7. Tire and wheel assembly.

® Lower the vehicle.

Important

® Check the front wheel alignment. Refer to
SECTION 3A.

LOWER BALL JOINT  
REPLACEMENT 

(RIVETED/BOLTED)
Tools Required

J 24319-01 Steering Linkage Puller 
J 29193 Steering Linkage Installer 
J 39549 Ball Joint/Tie Rod End Remover

Remove or Disconnect (Figure 40)

• Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.

• Place a floor jack under the control arm and 
raise it until it supports the control arm.

2. Drive axle (halfshaft). Refer to SECTION 4C.
3. Brake caliper. Refer to SECTION 5B1.

m Important

® Support the caliper with a piece of wire to pre
vent damage to the brake line.

4. Cotter pin and nut from lower control arm ball joint.

• Use J 39549 to break the ball joint loose from 
the knuckle.

5. Lower control arm from the knuckle.
6. Knuckle from vehicle.

100. Differential Carrier 
119. Washer 

Nut
Drive Axle 
Screw
Hub Assembly

120.
121.
135.

A.

F5092



1 ? Inspect

® The tapered hole in the steering knuckle and 
remove any dirt. If the hole is out of round, 
deformed or damaged, the knuckle must be 
replaced.

7. Rivets.
A. Center punch the bottom of the rivets.
B. Using a 3.17 mm (1/8 inch) drill bit, drill a guide 

hole 6.35 mm (1/4 inch) into the center of each 
rivet heads.

C. Using an 12.7 mm (1/2 inch) drill bit, drill the 
rivet head off.

D. Drill a hole two-thirds the length of the rivet 
shank, using an 8 mm (5/16 inch) drill.

93. Lower Control Arm
131. Lower Ball Joint

A. Nut
B. Bolt

Figure 41—Installing the Lower Ball Joint 
(Riveted/Bolted)

E. Using an 8 mm (5/16 inch) pin punch, punch 
out the rivets.

0 install or Connect (Figure® 40 ®rsd 41)

1. Ball joint (131) to the control arm (93).
2. Bolts and nuts to the ball joint.

1 5 ! Tighten

• Nuts to 60 N-m (45 lb. ft.).
3. Ball joint into the steering knuckle.
4. Stud nut onto the stud.

Tighten

• Nut to 128 N-m (94 lb. ft.) and align the slot in 
the stud nut with the hole in the stud by tighten
ing.

5. New cotter pin to the stud.
6. Drive axle (halfshaft).
7. Brake caliper.
8. Tire and wheel assembly.

• Lower the vehicle.

m  Important

• Check the front wheel alignment. Refer to 
SECTION 3A.

A. MANDATORY BOLT POSITION
0. ASSEMBLE AND ALIGN PRIOR TO TIGHTENING
C. TIGHTEN FRONT NUT PRIOR TO TIGHTENING 

REAR NUT
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0  Remove or Disconnect (Figure 30 and 42)

® Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Air cleaner extension, if needed.
3. Brake hose.

• Nut and the screw.
® Bracket and the hose.
® Tie the hose out of the way.

4. Cotter pin.
5. Nut.
6. Upper control arm (101) from the knuckle (117).
7. Nuts.
8. Bolts.
9. Upper control arm (101).

10. Bushings.

0 install or Connect (Figure 30 and 42)

1. Bushings.
2. Upper control arm (101) to the frame (95).
3. Bolts and the washers.

® Be sure the bolt heads are opposed inside the 
bracket.

4. New nuts.

® Tighten the front nut prior to tightening the rear 
nut.

• Nuts to 190 N.m (140 lb. ft.).
® The nuts must be tightened with the control arm 

at “Z” Height. Refer to SECTION 3A.
5. Upper ball joint (115) stud to the knuckle (117).
6. Nut to the upper ball joint (115) stud.

Tighten

® Nut (129) to 100 N.m (94 lb. ft.).
® Tighten the nut to align the cotter pin. Do not 

tighten more than 1/6 turn.
7. New cotter pin.

® Bend the cotter pin ends against the nut flats.
® Remove the support from the knuckle.

8. Brake hose.
® Bracket and the hose.
® Screw and the nut.

9. Air cleaner extension, if needed.
10. Tire and wheel assembly.

® Lower the vehicle.

LO W ER C O N T R O L A R M  
A N D  B U S H IN G  REPLACEMENT

Tools Required:
J 24319-01 Steering Linkage Puller 
J 36202 Torsion Bar Unloading Tool 
J 36607 Ball Joint Separator 
J 36618 Series 30 Lower Control Arm Bushing 

Service Set 
J 9519-23 Ball Joint C-Clamp

0 Remove or Disconnect (Figures 30 and 40 

through 45)

• Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
• Unload the torsion bar, using J 36202. Mark the 

adjuster bolt for installation. Refer to “Torsion 
Bar(s) and Support Assembly Replacement” in 
this section.

• Slide the bar forward to remove the adjuster 
arm.

2. Adjuster arm (186).
3. Outer axle shaft nut (120) and washer (119) from 

the hub assembly (114).
4. Brake caliper. Refer to SECTION 5B1.
5. Brake rotor. Refer to “Rotor Replacement” in this 

section.
6. Lower shock bolt from control arm and compress 

shock. Refer to “Shock Absorber Replacement” in 
this section.

7. Inner tie rod end from the relay rod, using 
J 24319-01.

• Support the lower control arm with a jack.
8. Stabilizer link from control arm. Refer to “Stabilizer 

Shaft Replacement” in this section.
9. Drive axle (121), using a puller, from the hub 

assembly (114).
10. Cotter pin and nut from the upper ball joint (115).
11. Upper ball joint (115) from knuckle (117) using 

J 36607.
12. Nuts (170 and 165) and washer (162).
13. Bolts (166 and 160).
14. Lower control arm (93) and knuckle (117) as a unit.
15. Front bushing (167)

• Unbend crimps, using a punch.
• Remove the bushing, using J 36 6 1 8 -2, 

J 9519-23, J 36618-4, and J 36618-1.
16. Rear bushing (163) (no crimp).

• Rem ove using J 3661 8 -5 , J 3661 8 -3 , 
J 36618-2, and J 9519-23.

• Replace lower control arm on K1 and K2 vehi
cles if the bushings are worn or damaged.

0 Install or Connect (Figures 30 and 40 through

45)

1. Front bushing, using J 36618 and J 9519-23.
• K3 vehicle only.
• After installing the bushing, crimp it in place.

2. Rear bushing, using J 36618 and J 9519-23.
3. Lower control arm (93) and knuckle assembly (117) 

to the crossmember (171) and the frame bracket 
(164).

• Install the front leg of the lower control arm into 
the crossmember (171) before installing the rear 
leg into the frame bracket (164).

4. Bolts (166, 160) in the direction shown in (Figure 
42).

5. New nuts (170 and 165).

Tighten

1 Tighten front nut prior to tightening rear nut.



A. BUMPER LOCATION 
93. LOWER CONTROL ARM 

127. BALL JOINT 
10®. BOLT
161. BUMPER
162. WASHER
163. BUSHING
164. FRAME BRACKET
165. NUT
166. BOLT 
187. BUSHING

16B.NUT
170. NUT
171. CROSSMEMBER

Figure 43—Lower Control Arm Components

• Nuts (170 and 165) to 165 N-m (121 lb. ft.).
® The nuts must be tightened with the control arm 

at the specified  “ Z ” height. R efer to 
SECTION 3A.

• Prelube the steering knuckle seal.
• Start the drive axle through the hub.

6. Ball joint (115) to the knuckle (117).
7. Ball joint nut (131).

Tighten

• Nut to 128 N.m (94 lb. ft.).
8. Cotter Pin.

• Flatten the cotter pin against the sides of the 
nut.

9. Adjuster arm (186).
• Slide the bar rearward to install the sides of the 

nut.
• Load the torsion bar, using J 36202.
• Install the adjuster bolt and screw it down to the 

installation mark.
10. Outer axle shaft washer (119) and nut (120) to the 

hub assembly (114).

• Nut (120) to 225 N.m (165 lb. ft.).
11. Lower shock bolt. Refer to “Shock Absorber 

Replacement” in this section.
12. S tab ilizer link. Refer to “ S tab ilizer Shaft 

Replacement” in this section.
13. Tire and wheel assembly.

T O R S IO N  B A R (S ) A N D  
LJPPORT A S S E M B LY

R E P L A C E 1 9 9 9
Tool Required:

J 36202 Torsion Bar Unloading Tool

R  Remove or Disconnect (Figures 44 through

46)

• Raise the vehicle and support it with suitable safety 
stands.

1. Adjustment assemblies on both torsion bars.
A. Mark the adjustment bolt (184) setting.
B. Increase the tension on the adjustment arm 

(186) using J 36202.
C. Remove the adjustment bolt (184) and retaining 

plate (185).
D. Move the tool aside.
E. Slide the torsion bars forward.
F. Remove the adjustment arms (186).

2. Nuts (177, 179, and 189) and bolts (178, 180, and 
181) from the torsion bar support crossmember 
(175).

• Slide the support crossmember (175) rearward.
3. Torsion bars (182).

• Note the location and the front ends of the tor
sion bars. There are different bars for the left 
and right sides.

4. Support crossmember (175).



C. Apply Lubricant at Points to Ease Installation 
182. Torsion Bar

$0131

Figure 44—Removing or Installing the Torsion Bar 
Adjusting Bolt

93. Lower Control Arm 182. Torsion Bar(s)
175. Support 184. Adjusting Bolt
176. Spacer 185. Retaining Plate
177. Nut 186. Adjusting Arm
178. Bolt 187. Insulator
179. Nut 188. Retainer
180. Bolt 189. Nut
181. Bolt

F5100

Figure 46—Torsion Bar Adjuster Height

5. Retainer (188), spacer (176), and insulator (187) 
from the support crossmember.

s Install or Connect (Figures 45 and 46)

1. Insulator (187), spacer (176), and retainer (188) on 
the support crossmember (175).

2. Support crossmember assembly (175) on the 
frame, rearward of the mounting holes.

3. Torsion bars (182).

• Make sure the bars (182) are on their respec
tive sides.

• Slide the support crossmember (175) forward 
until the torsion bars (182) are supported.

4. Adjustment arms (186) on the torsion bars (182).
5. Bolts (178, 180, and 181) and nuts (177, 179, and 

189) into the torsion bar support crossmember
(175).

| ^ j  Tighten

• Center nut (189) to 24 N-m (18 ft. lb.).
• Edge nuts (177 and 179) to 62 N.m (46 ft. lb.).

6. Adjustment retainer plate (185) and bolt (184) on 
both torsion bars.

• Increase the tension on the torsion bar, using 
J 36202.

• Install the retaining plate and the adjustment 
bolt.

• Set the adjustment bolt to the marked setting.
• Release the tension on the torsion bar until the 

load is taken up by the adjustment bolt.
• Remove J 36202.

7. Lower the vehicle.

• Check the “Z” height. Refer to SECTION 3A.



Figure 47—Torsion Bar Support Assembly

TORSION BAR(S) AND 
SUPPORT ASSEMBLY 

REPLACEMENT (FOUR DOOR 
UTILITY)

Tool Required:
J 36202 Torsion Bar Unloading Tool

B  Remove or Disconnect (Figures 47 and 48)

• Raise the vehicle and support it with suitable safety 
stands.

1. Adjustment assemblies on both torsion bars.
A. Mark the adjustment bolt setting.
B. Increase the tension on the adjustment arm 

using J 36202.
C. Remove the adjustment bolt and retaining plate.
D. Decrease the tension on the adjustment arm 

using J 36202.
E. Move the tool aside.
F. Slide the torsion bars forward.

G. Remove the adjustment arms.
2. Nuts and bolts from the torsion bar support cross

member link assembly.
3. Torsion bars.

• Note the location and the front ends of the tor
sion bars. There are different bars for the left 
and right sides.

4. Support crossmember.
5. Link assembly from the support crossmember.

Figure 48-Torsion Bar Adjuster Height 

[ ■ ► ♦ I  Install or Connect (Figures 47 and 48)

1. Link assembly on the support crossmember.
2. Support crossmember assembly to the frame, rear

ward of the mounting holes.
3. Torsion bars.

• Make sure the bars are on their respective 
sides.

• Slide the support crossmember forward until the 
torsion bars are supported.

4. Adjustment arms on the torsion bars.
5. Bolts and nuts into the torsion bar support cross

member link assembly.

m Tighten

• Link assembly nuts to 125 N-m (92 lb. ft.).
6. Adjustment retainer plate and bolt on both torsion 

bars.
• Increase the tension on the torsion bar, using 

J 36202.
• Install the retaining plate and the adjustment 

bolt.
• Set the adjustment bolt to the marked setting 34 

mm (1.3 inch).
• Release the tension on the torsion bar until the 

load is taken up by the adjustment bolt.
• Remove J 36202.

7. Lower the vehicle.
• Check the “2” height. Refer to SECTION 3A.

ON-VEHICLE SERVICE: 
I-BEAM FRONT SUSPENSION (C 3500HD)

SHOCK ABSORBER

B  Remove or Disconnect (Figure 49 through 51)

• Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Nut (195) and washer (196).
3. Shock absorber (197) from the leaf spring spacer 

(242).
4. Nut (195), washer (196) and bolt (253).
5. Shock absorber from the frame.
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220

232

194

V3461



190. HANGER, SPRING 228.
192. WASHER 229.
193. BOLT 2 3 0 .
194. N U T 2 3 2 .
195. NUT 2 3 3 .
196. WASHER 234.
197. ABSORBER, ASSEMBLY 2 3 5 .
196. WASHER 2 3 6 .
199. NUT 237,
200. LINK, STABILIZER 2 3 8 .
201. RETAINER 239.
2 0 2 . INSULATOR 2 4 0 .
2 0 3 . B O L T 241.
2 0 4 .  WASHER 242.
205. BRACKET, FRONT 243.

STABILIZER 2 4 4 .
211. KNUCKLE, STEERING 2 4 5 .
2 1 3 . N U T 246.
2 1 9 . NUT 247.
2 2 0 . NUT 2 4 8 .
2 2 1 . HUB 249.
2 2 3 .  PIN, COTTER 250.
224. ROD, AXLE TIE 251.
225. SHIELD, SPLASH 252.
226. CALIPER, BRAKE 253.
227. WASHER

BOLT
PLATE, ANCHOR 
SHIELD, BEARING SEAL 
CAP, RETAINER 
PIN, COTTER 
NUT
WASHER 
BEARING, OUTER 
BOLT, HUB 
ROTOR, HUB 
BEARING, INNER 
SEAL, BEARING 
AXLE, FRONT 
SPACER, SPRING 
BOLT
SPRING, FRONT 
NUT 
SPACER 
U-BOLT
SHAFT, STABILIZER
INSULATOR
CLAMP
BOLT
CUSHION
BOLT

F9638

Figure 50—C 3500HD Mode! I-Beam Front Axle Suspension Components - Legend

196 195

195. Nut
196. Washer
197. Shock Absorber 
238. Hub/Rotor

242. Spacer w/Mount 
246. Spring Spacer
252. Cushion
253. Bolt

F9639

I ?  Inspect

• Shock absorbers for damage and leakage.
• Test the shock absorbers. Refer to “Shock 

Absorber Bench Test” in this section.

Install or Connect (Figures 49 through 51)

1. Shock absorber (197) to the frame (Figure 51).

• Insert bolt (253) through the upper shock brack
et and shock absorber.

2. Washer (196) and nut (195).

° Do not tighten.

3. Shock absorber to the leaf spring spacer (242) 
(Figure 51).

c Position the lower shock mount onto the stud.

4. Washer (196) and nut (195).

Tighten

• Shock absorber upper nut to 185 N-m 
(136 lb. ft.).

• Shock absorber lower nut to 50 N-m (37 lb. ft.).

5. Tire and wheel assembly.



STABILIZER SHAFT
Tool Required:

J 6627-A Tie Rod Remover

E3 Remove or Disconnect (Figures 49, 50, and 

52)

• Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Nut (199) and washer (198).
3. Stabilizer shaft (248) from the stabilizer link (200).

• Use J 6627-A to separate the stabilizer link 
from the stabilizer end.

4. Nuts (199), washers (198), clamp bolts (251), and 
clamps (250).

5. Stabilizer shaft (248) from the axle.
6. Insulator (249) from the stabilizer shaft (248).
7. Nut (220), retainer (201) insulator (202).
8. Stabilizer link (200) from the frame bracket.

• Pull the link from the bracket. Another insulator 
(202) and retainer (201) will come off the link.

|-H-| Install or Connect (Figures 49, 50, and 52)

1. Stabilizer link (200) to the frame bracket.
• Slide a retainer (201) and an insulator (202) on 

to the link and insert the link into the proper 
hole in the frame bracket.

2. Insulator (202), retainer (201) and nut (220).

198. WASHER
199. NUT
200. LINK, STABILIZER 248. SHAFT, STABILIZER
201. RETAINER 249. INSULATOR
202. INSULATOR 250. CLAMP 
220. NUT 251. U-BOLT

F9640

I H  Tighten

• Nut (220) until the distance between each 
retainer is 38 mm (1.5 inches).

3. Stabilizer shaft to the front axle (241).
4. Insulators (249) onto the stabilizer shaft.
5. Clamps (250), clamp bolts (251), washers (198) 

and nuts (199).

[|j[j Tighten

• Nuts (199) to 29 N-m (21 lb. ft.).
6. Stabilizer shaft to the stabilizer link.
7. Washer (198) and nut (199).

|^ \ |  Tighten

• Nuts (199) to 68 N.m (50 lb. ft.).
8. Tire and wheel assembly.

• Lower the vehicle.

WHEEL HUB/ROTOR ASSEMBLY
Tool Required:

J 9746-02 Hub/Rotor Support

0 Remove or Disconnect (Figures 49 and 50)

• Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.

NOTICE: Support the caliper with a piece of 
wire to prevent damage to the brake line.

2. Brake caliper. Refer to SECTION 5B1.
3. Retainer/cap (232).
4. Cotter pin (233), nut (234) and washer (235).
5. Wheel hub/rotor (238).

• Pull the hub/rotor free from the spindle, making 
sure the outer wheel bearing (236) comes free.

• Do not damage the steering knuckle spindle 
threads.

6. Inner wheel bearing (239).
• Pry out the seal (240).

7. Races.
• Drive out each race using a brass drift.

Pff| Clean

A. Grease from the hub/rotor (238) and steering 
knuckle spindle.

• Grease from inside the hub.
B. Grease from the wheel bearings (236 and 239) 

and races.
• Use clean solvent and a small brush with no 

loose bristles.

NOTICE: Do not spin the wheel bearings 
with compressed air to dry them—the wheel 
bearings may be damaged.



Inspect

1. Wheel bearings (236 and 239) and their races 
for damage or wear.

• Refer to "Diagnosis of Wheel Bearings” in 
this section.

• If either a bearing or its race is damaged or 
worn, replace both.

2. Hub/rotor (238) for damage or wear.
• Check for out-of-round or scored conditions.
• Check for pitting or cracks.
• Repair or replace as necessary.

S  Install or Connect (Figures 49 and 50)

NOTICE: Start the races squarely Inside the 
hub/rotor to avoid distortion and possible 
cracking.

1. Races into the hub/rotor.
A. Place the hub/rotor on J 9746-02 and rest this 

assembly on press bars.
B. Use a 7.6 cm (3 inch) diameter bar or equiva

lent to press the outer bearing race into posi
tion.

C. Remove J 9746-02 and use a 7.6 cm (3 inch) 
diameter bar (or equivalent tool) to press the 
inner bearing race into position. If the bar is 
larger than 7.6 cm (3 inches), it may damage 
the bearing seal seat.

m  Important

• Use an approved high-temperature front 
wheel bearing grease to lubricate the bear
ings. Refer to SECTION OB.

• Do not mix different greases as mixing may 
change the grease properties resulting in 
poor performance.

2. Apply a thin film of grease to the steering knuckle 
spindle at the outer wheel bearing seat and at the 
inner wheel bearing seat, shoulder, and seal seat.

3. Put a small quantity of grease inboard of each 
wheel bearing retainer/cap (232).

4. Fill each wheel bearing (cone and roller assembly) 
full of grease.

• Use a cone-type grease machine that forces 
grease into the bearing.

• If a cone-type grease machine is not available, 
pack the wheel bearing by hand.

• When packing the wheel bearing by hand, 
work the grease into the bearings between 
the rollers, cones, and the cage.

NOTICE: Failure to com pletely pack the 
wheel bearing (cones, rollers, and cage) with 
grease will result in premature wheel bearing 
damage and/or wear.

5. Inner wheel bearing (239) into the hub/rotor (238).
• Put an additional quantity of grease outboard of 

this bearing.
6. New seal (240).

• Use a seal installer or block to install the seal to 
ensure it is flush with the hub/rotor flange.

• Lubricate the seal lip with a thin layer of grease.
7. Hub/rotor (238).

• Do not damage the steering knuckle spindle 
threads.

8. Outer wheel bearing (236).
• Slide it over the spindle until the wheel bearing 

(236) fully seats against the hub/rotor outer 
race.

9. Washer (235), nut (234) and cotter pin (233).
• Do not place the cotter pin through the hole in 

the spindle until the wheel bearings are adjust
ed.

Tighten

• Nut (234) to 16 N-m (12 lb. ft.) while turning the 
hub/rotor assembly in either direction.

• Put an additional amount of grease outboard of the 
wheel bearing (236).

• Adjust the wheel bearings. Refer to “Wheel Bearing 
Adjustment” in this section.

10. Cotter pin (233).
11. Retainer/cap (232) in place.
12. Brake caliper.
13. Tire and wheel assembly.

• Lower the vehicle.

WHEIL BEARING ADJUSTMENT
m  Important

• The continuous smooth functioning of the front sus
pension cannot be maintained unless the front 
wheel bearings are correctly adjusted.

• The bearings must be a slip fit on the spindle and 
the wheel bearing must be lubricated to ensure that 
the roller bearings will roll and not skid.

• The spindle nut must have a free-running fit on the 
spindle threads.

NOTICE: Never preload the front wheel bear
ings. Damage can result by the steady thrust 
on the roller ends which comes from preload
ing.

Adjust

Raise the vehicle and support it with suitable safety 
stands under the lower control arms.
1. Remove the retainer/cap (232).
2. Remove the cotter pin (233).

• Nut (234) to 16 N-m (12 lb. ft.) while rotating the 
wheel and tire assembly (or the hub/rotor). This 
will seat the bearings.

1. Back off the nut (234) one flat. * If the hole in the 
spindle lines up with the slot in the nut, insert the 
cotter pin (233). * If they do not line up, back off 
the nut until they do, but not more than one addi
tional flat.
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m Measure

• Endplay in the hub/rotor should measure 
between 0.013-0.20 mm (0.0005-0.008 inches) 
when properly adjusted.

2. Install the retainer/cap (232).
® Lower the vehicle.

WHEEL HUB BOLT 
REPLACEMENT

Tool Required:
J 9746-02 Hub/Rotor Support

0  Remove or Disconnect (Figure 53)

1. Hub/rotor assembly from the vehicle.
• Refer to "Wheel Hub/Rotor Assembly” in this 

section.

NOTICE: Place J 9746-02 between the press
bars and the hub/rotor to protect the rotor
surfaces.

2. Wheel hub bolts (255) with a press (Figure 53).
® Support the hub/rotor (81) using J 9746-02 and 

the press bars.
• Do not damage the wheel mounting surface on 

the hub/rotor flange.

0 install ©r Connect (Figure 53)

1. Wheel hub bolts (255) into the hub/rotor (81).
® Place four washers onto the bolt, then fasten a 

nut onto the bolt until the nut bottoms on the 
washers (Figure 53).

• Tighten the nut until the bolt fully seats into the 
hub/rotor (255).

® Remove the nut and washers.
2. Hub/rotor to the vehicle.
3. Tire and wheel assembly.

• Lower the -vehicle.

STEERING ARM, K N U C K L E ,
, D SPINDLE

0  Remove or Disconnect (Figures 49 and 50)

• Raise the vehicle and support it with suitable safety 
stands.

1. Tire and wheel assembly. Refer to SECTION 3E.
2. Brake caliper. Refer to SECTION 5B1.
3. Hub/rotor assembly (238).

• Refer to “Wheel Hub/Rotor Assembly” in this 
section.

4. Bolts (228), washers (227), and nuts (213).
5. Anchor plate (229), splash shield (225), and the 

steering arm (224).
® Pull the anchor plate and splash shield off the 

knuckle. Steering arm hangs by the rods.
® Bolts (228) and washers (227) to separate the 

anchor plate from the splash shield.
• Refer to SECTION 3B3 to separate the steering 

arm from the tie rod and pitman arm.

6. Bolts (203) and washers (204).
7. Stabilizer bracket (205).
8. Gaskets.
9. Caps from the steering knuckle (211).

10. Nut and washer.
11. Lock pin.
12. King pin from the steering knuckle (211).

• Drive the king pin out using a drift.
• Spacers and bushings will also come out.

13. Steering knuckle (211) from the axle (241).
14. Dust seal, shim and thrust bearing.

0 Instal l or Connect (Figures 49 and 50)

1. Bushings.
• Ream new bushings to 29.982-30.022 

(1.1804-1.1820 in.) after installing.
2. Steering knuckle (211).
3. Thrust bearing shim and dust seal..

• P re lu b e  the th rust b earin g . R efer 
SECTION 0B.

4. King pin and the lock pin.
• Prelube the king pin.
• Insert the spacers in the correct order.

5. Washer and nut.

mm

to

• Nut to 40 N.m (29 lb. ft.).
6. Gaskets.
7. Caps to the steering knuckle (211).
8. Stabilizer bracket (205).

• Bolts (119) to 7 N-m (60 lb. in.).
9. Steering arm (224), splash shield (225) and anchor 

plate (229).
10. Bolts and washers to attach splash shield to anchor 

plate.
11. Bolts (228), washers (227) and nuts (213) to attach 

anchor plate and steering arm to the steering 
knuckle.

• Bolts (228) to 16 N.m (12 lb. ft.).
• Nuts (213) to 312 N-m (230 lb. ft.).

12. Steering arm (224) to the steering linkage.

A. Washers
B. Nut

81. Hub/Rotor 
255. Wheel Hub Bolt L1201



193

193

194

190. Spring Hanger
192. Washer
193. bolt
194. Nut
219. Nut
241. Front Axle
242. Spring Spacer
244. Front Spring
245. Nut
246. Spacer
247. U-Bolt
252. Cushion

F9740

Figure 54—Axle and Leaf Spring Attachment Points

13. Hub/rotor assembly (238). 

Adjust

• Adjust the wheel bearings. Refer to “Wheel 
Bearing Adjustment” in this section.

14. Brake caliper. Refer to SECTION 5B1.
15. Tire and wheel assembly.

® Lower the vehicle.
• Check the front wheel alignment and reset as 

required.
• Refer to SECTION 3A.

FR O N T A X L E
Tool Required:

J 6627-A Tie Rod Remover

0 Remove or Disconnect (Figures 49 through 52

and S4)

• Raise the vehicle and support it with suitable safety 
stands on the frame.

1. Tire and wheel assembly. Refer to SECTION 3E.
• Support the axle with a floor jack to eliminate 

any load on the springs.
2. Steering arm, knuckle, and spindle.

® Refer to “Spindle Arm, Knuckle, and Spindle” in 
this section.

3. Nut (195) and washer (196).
4. Shock absorber (197) from the axle (241) 

(F ig u re  5 2 ). R efer to “ Shock A bsorber 
Replacement” in this section.

5. Nut (199) and washer (198).
6. Stabilizer link (200) from the stabilizer shaft (248) 

(Figure 52).
• Use J 6627-A to separate the stabilizer shaft 

from the stabilizer link.
7. Nut (220), retainer (201) and insulator (202).
8. Stabilizer link (200) from the axle (241) (Figure 49).

» Pull the link free from the axle, making sure not 
to lose the other insulator and retainer.

9. Nuts (219), washers (192), and U-bolts (247).
10. Spacer (246) and spring spacer (242).
11. Leaf spring (244) from the axle (Figure 54). Refer 

to “Leaf Spring” in this section.
12. S teering d a m p e r  from the axle . R efer to 

SECTION 3B3.
13. Lower the floor jack and pull the axle clear of the 

vehicle.

s  install or Connect (Figures 49 through 52, arad 

54)

• Line up the axle under the leaf springs.
® Raise it into position using a floor jack.

1. Steering damper to the axle.
2. Axle (241) to the leaf springs (244).
3. Stabilizer link (200) to the axle (Figure 52).
4. Link into the hole on the spring spacer (242) and 

axle.
5. Insulator (202), retainer (201), and nut (220).



Tighten

the distance between each 
is 38.0  mm (1 .5  inches)

• Nut (220) until 
retainer (117)
(Figure 55).

6. Stabilizer link to the stabilizer shaft (Figure 52)
7. Washer (198) and nut (199).

Tighten

• Nut (199) to 68 N.m (50 lb. ft.).
8. Shock absorber to the axle .
9. Washer (196) and nut (195).

Tighten

• Nut (195) to 185 N-m (136 lb. ft.).
10. Steering arm, knuckle, and spindle.

200
254

200. Stabilizer Link
201. Retainer
202. Insulator 
220. Nut 
254. Chassis

220

202

201 38.0
Assembled

F9741

Figure 55—Stabilizer Link Hardware Tightened 
Dimension

0 Adjust

•Adjust the wheel bearings. Refer to “Wheel 
Bearing Adjustment” in this section.

11. Tire and wheel assembly.
• Lower the vehicle.
• Check the front wheel alignment and reset as 

required.
• Refer to SECTION 3A.

LEAF SPRINGS
Tool Required:

J 6627-A Tie Rod Remover

E3 Remove or Disconnect (Figures 49 through 52 

and 54)

• Raise the vehicle and support it with suitable safety 
stands. Support the axle separately to eliminate 
any load on the springs.

1. Tire and wheel assembly.
2. Nut (195) and washer (196).
3. Shock absorber (197) from the axle (241) 

(Figures 51 and 54).
4. Nut (199) and washer (198).
5. Stabilizer link (200) from the stabilizer shaft (248) 

(Figure 52).
• Use J 6627-A to separate the stabilizer shaft 

from the stabilizer link.
6. Nut (220), retainer (201) and insulator (202).
7. Stabilizer link (200) from the axle.

• Pull the link free from the axle, making sure not 
to lose the other insulator and retainer.

8. Nuts (219), washers (192) and U-bolts (247).
9. Spacer (246) and spring spacer (242).

10. Leaf spring (244) from the axle.
11. Nut (194), washer (192), bolt (193), and washer 

(192) to separate the spring from the rear shackle 
(190).

12. Nut (194), washer (192), bolt (193), and washer 
(192) to separate the spring from the front hanger 
(190).

• Pull the leaf spring back and out.
13. Leaf spring (244) from the frame.

Install or Connect (Figures 48 through 51, and 

53)

Leaf spring (244) to the frame.
• Line up the spring with the spring hanger (190) 

and the spring hanger (190). Double wrap end 
is toward the front of the vehicle.

Washer (192), bolt (193), washer (192) and nut 
(194) to attach the spring to the front spring hanger 
(190).
Washer (192), bolt (193), washer (192), and nut 
(194) to attach the spring to the spring hanger 
(190).

Tighten

ft.).• Nut (194) to 185 N.m (136 lb.
4. Leaf spring (244) to the axle.

• Position the spring spacer (242) onto the axle. 
Either aligning pin can contact the edge of the 
leaf spring after the assembly is complete.

5. Spacer (246), U-bolts (247), washers (192), and 
nuts (219).

Tighten

• Nuts (219) to 25 N-m (18 lb. ft.) in a diagonal 
sequence (e.g., 1-3-4-2).

• Nuts (219) in a diagonal sequence (e.g. 1-3-4-2) 
to 125 N-m (92 lb. ft.).

6. Stabilizer link (200) to the axle.
• Insert the link into the proper hole in the axle 

after the retainer (201) and insulator (202) are 
attached.

7. Insulator (202), retainer (201), and nut (220).

Tighten

the distance between each 
is 38.0  mm (1.5 inches)

8

• Nut (220) until 
retainer (201)
(Figure 53).

Stabilizer link (200) to the stabilizer shaft (248) 
(Figure 48).

9. Washer (198) and nut (199).

Tighten

• Nut (199) to 68 N.m (50 lb. ft.). 
10. Shock absorber (197) to the axle.



11. Washer (196) and nut (195). 

Tighten

> Nut (195) to 50 N-m (37 lb. ft.).

12. Tire and wheel assembly.
• Lower the vehicle.
• Check the front end alignment and reset as 

required. Refer to SECTION 3A.

SPECIFICATIONS
L999[I9[!9 9n@iK9E9C9© gp[I©[!9i©/9rO©K]@

TWO-WHEEL DRIVE 
BALL JOINTS
Brake Hose Bracket Nuts...................................................................
Lower Ball Joint to Steering Knuckle Nut...................... ..................
Upper Ball Joint Nuts..........................................................................
Upper Ball Joint to Steering Knuckle Nut.........................................
BUMPER
Lower Control Arm ..............................................................................
CONTROL ARMS
Lower Control Arm to Frame Attaching Nut (Rear)**......................
Upper Control Arm to Frame Attaching Nuts...................................
SHOCK ABSORBER
Shock Absorber to Control Arm Bolts ......................... ....................
Shock Absorber Upper Attaching Nut...... ........................................
STABILIZER
Stabliizer Bar Bracket to Frame Bolt Nut.........................................
Stabilizer Link Nut...............................................................................
STEERING KNUCKLE
Splash Shield to Steering Knuckle Bolts......................................... .
Wheel Bearing to Spindle Nut***.......................................................
**Torque with the weight of the vehicle on the wheels.
***Refer to “Wheel Bearing Adjustment” in this section.

Item
FOUR-WHEEL DRIVE 
BALL JOINTS
Lower Ball Joint to Steering Knuckle Nut........................................
Upper Ball Joint to Steering Knuckle Nut........................................
CONTROL ARMS
Lower Control Arm to Frame Attaching Nuts...................................
Upper Control Arm to Frame Attaching Nuts.................. ................
FRONT DRIVE AXLE (HALF SHAFT)
Drive Axle (Half Shaft) Nut to Hub and Bearing.............................
Hub and Bearing Assembly, Shield and Knuckle...........................
Tie Rod Nut to Steering Knuckle.......................................................
SHOCK ABSORBER
Shock Absorber Nuts...........................................................................
STABILIZER
Stabilizer Shaft Clamp to Frame Bolts..............................................
Stabilizer Shaft Link Bolt Nut.............................................................
STEERING KNUCKLE
Splash Shield to Steering Knuckle Bolts...........................................
TORSION BARS
Torsion Bar Crossmember Link Assembly Nut (Four Door Utility),
Torsion Bar Crossmember Support Center Nut...............................
Torsion Bar Crossmember Support Edge Nuts................................

N-m Lb. Ft. Lb. In.

18 13
128 94 —
24 18 —
100 74 —

32 23 —

165 121
190 140 ---

27 20 ___
11 — 100

33 24 _
18 13 —

26 19 _

N-m Lb. Ft. Lb. In.

128 94
100 74 —

165 121 ___

190 140 —

225 165 —

180 133 _
48 35 —

90 66 —

33 24 __
18 13 —

26 19 —

125 92 __
24 18 —
62 46 —
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ITEM N-m Lb. F t Lb. In.
C 3500HD l-BEASi FRONT AXLE 
ANCHOR PLATE
Splash Shield to Anchor Plate........................ ......... ......... . .................. ............  16 12 _
SHOCK ABSORBER
Shock Absorber to Axle ........................... ........................... ........ ........ ..............  185 136 —
Shock Absorber to Frame.............................. ...................... ...............................  50 37 _
SPRINGS
Shackle to Frame Nuts......................... ........................... . ........................... . 95 70 „
Spring to Axle U-Bolts............... .................... ......... ............. ..... ............................  125 92 —

Spring to Hanger Nuts.... .......... ......................... ................. ............................... 95 70 —
Spring to Shackle Nuts..... ........... ................................... . ..... .........................  95 70 _
Suspension Bumper........... ................ .................................. ........................... . 34 25 —
STABILIZER
Stablizer Clamp Bolts.... .................... ............ ...................... ...............................  29 21 .—
Stabilizer to Stabilizer Link........................................ ..............................  68 50 —

STEERING KNUCKLE
Caps to Steering Knuckle............... ............... ...................... .......... ....................  17 — 150
Lock Pin to Steering Knuckle Nut...................... .......... .......................... . 40 29 —

Steering Arm to Knuckle Nut............................................ ...............................  285 210 —
Stabilizer Bracket Bolts.... .................................................... ..............................  7 — 60
Steering Knuckle Nuts........................................................... ............................... 312 230 ...
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J 9746-02 7. H J 21474-5

2. J 29117

>  J 8092 9= J 21474-12

J 6627-A 10. J 21474-13

6.
(^ 0 0

J 9519-D 12.

J 21474-19

1. Bearing Remover
2. Front Outer Race Remover
3. Driver Handle
4. Wheel Stud and Tie Rod Remover
5. Ball Joint Separator
6. Ball Joint Remover and Installer Set
7. Receiver Tool
8. Lower Control Arm Bushing Remover
9. Lower Control Arm Bushing Installer Spacer

10. Lower Control Arm Bushing Installer
11. Special Nut
12. Special Bolt



SPECIAL TOOLS

13 J 21474- 20

J23028-01

14

15 P3

J 9519-E  

J 24770 - 2

16

17

J 22269-1

0 J 29193

J 36607

J 36605

J 24319-01

J 36202

J 36618

24

13. LOWER CONTROL ARM BUSHING INSTALLER
14. LOWER CONTROL ARM BUSHING REMOVER
15. UPPER CONTROL ARM BU8HING REMOVER
16. UPPER CONTROL ARM BUSHING FIXTURE 25
17. STEERING LINKAGE INSTALLER
18. SPRING REMOVER
19. BALL JOINT SEPARATOR
20. STEERING KNUCKLE SEAL INSTALLER
21. 8TEERING LINKAGE PULLER
22. TORSION BAR UNLOADING TOOL
23. LOWER CONTROL ARM BUSHING SERVICE SET
24. BALL JOINT REMOVER AND INSTALLER
25. LOWER BALL JOINT REMOVER AND INSTALLER KIT (K CHASSIS)

J 9519-30

J 41435
CONSISTING OF:
J 41435-1 REMOVER 
J 41435 - 2  INSTALLER 
J 41435-3 REMOVER/ 

INSTALLER
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SECTION 3D
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CAUTION: This vehicle is equipped with Supplemental Inflatable fte tra in t (SIR). Refer to CAUTIONS in 
Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring Location view in Section 9J 
before performing service on or around SIR components or wiring. Failure to follow CAUTIONS could 
result in possible air bag deployment, personal injury, or otherwise unneeded SIR system repairs.

CAUTION: To help avoid personal injury when a vehicle is on a hoist, provide additional support for the 
vehicle at the opposite end from which components are being removed. This will reduce the possibility of 
the vehicle slipping from the hoist.

NOTICE: Always use the correct fastener in the correct location. When you replace a fastener, use ONLY 
the exact part number for that application. General Motors will also call out those fasteners that require a 
replacement after removal. General Motors will also call out the fasteners that require thread lockers or 
thread sealant. UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or 
other corrosion Inhibitors) on threaded fasteners or fastener Joint Interfaces. Generally, such coatings 
adversely affect the fastener torque and the Joint clamping force, and may damage the fastener. When you 
Install fasteners, use the correct tightening sequence and specifications. Following these Instructions can 
help you avoid damage to parts and systems.
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Stabilizer Shaft Replacement........ .................................. .......................... ........................................ ....................3D-2
Stabilizer Shaft Link Bracket Replacement................................................................... ......................................3D-2

C/K 3 Models.............. ............................................................... ............................................... ...........................3D-2
Leaf Spring Replacement................................................. ................................................... ...................................3D-5
Shackle Replacement.......... ......................................... ..................................................................... .....................30-5
Bushing Replacement....... ............... ..................... ........................... ................................... ................... ................30-7

Specifications...................... ..................................................... ........................................... ........................................3D-8
Fastener Tightening Specifications...... .................................................................................................. ..............3D-8

GENERAL DESCRIPTION

All C/K series vehicles use a leaf spring and solid 
rear axle suspension system. The rear axle assembly is 
attached to multi-leaf springs by U-bolts. The front ends 
of the springs are attached to the frame at the front 
hangers through rubber bushings. The rear ends of the 
springs are attached to the frame with shackles that

allow the springs to change their length while the vehi
cle is in motion.

Ride control is provided by two identical direct dou
ble-acting shock absorbers angle-mounted between the 
frame and brackets attached to the axle tubes.



ON-VEHICLE SERVICE

SHOCK ABSORBER 
REPLACEMENT

NOTICE: Original equipment shock absorb
ers smv@ additionally as suspension drop 
cutoffs. Replacement shock absorbers must 
have a built In suspension cutoff feature and  
m ust not be longer than original shocks 
when they are fully extended or serious vehi
cle or component damage could result.

0 Remove or Disconnect (Figure 1)

• Raise the vehicle on a hoist.

1. Upper shock nut (1) and bolt (2) from the frame 
bracket.

2. Lower shock nut (3), washer (4), and bolt (5) from 
the axle bracket.

3. Shock absorber (6) from the vehicle.

*4 - Install or Connect (Figure 1)

1. Shock absorber (6) to the vehicle.
2. Lower shock bolt (5), washer (4), and nut (3).
3. Upper shock bolt or bolt (2) and nut (1).

s

• Lower nut to torque listed in “Specifications” at 
the end of this section.

• Upper nut or bolt to torque lis ted  in 
“Specifications” at the end of this section.

STABILIZER SHAFT 
9 9 9 9 ^ E l i e '  " ■

Remove or Disconnect (Figure 2)

• Raise the vehicle on a hoist.

1. Lower nuts (32), washers (36) and bolts (33) from 
stabilizer links (28).

2. Bolt/screws (37) from clamp (29).
3. Clamps (29) and insulators (31).
4. Stabilizer shaft (27).

0 Install or Connect (Figure 2)

1. Stabilizer shaft (27) to rear axle.
2. Insulators (31) and clamps (29).
3. Bolt (37) to clamp.
4. Lower bolts (33) through washers (36), stabilizer 

link (28), and washers (36).
5. Nuts (32).

Tighten

Bolts (37) to 34 N.m (25 lb. ft.).
Nuts (32) to 45 N.m (33 lb. ft.).

1 I . NIK
B R A C K E T  R E P LA C E M E N T  

(A L L  M O D E LS  E X C E P T  C /K  
HES)

0  Remove or Disconnect (Figure 2)

• Raise the vehicle on a hoist.

1. Upper nuts, washers and bolts from stabilizer links.
2. Bolts from clamps insulators.
3. Nuts and bolts from stabilizer bracket to frame.

0  Install or Connect (Figure 2)

1. Nuts and bolts to stabilizer bracket and frame. 

Tighten

• Nuts to 45 N.m (33 lb ft.).

2. Bolts to insulators and clamps.

Tighten

• Bolts to 34 N.m (25 lb. ft.).

3. Upper nuts, washers and bolts to stabilizer links.

Tighten

• Nuts to 45 N-m (33 lb ft.).

C/K 3 Models

0 Remove or Disconnect (Figure 2)

• Raise the vehicle on a hoist.

1. Nuts (42) and insulators (41).
2. Bolts (38) from spacer (39) and stabilizer shaft (27).
3. Nuts (35) from U-bolts.
4. U-Bolts (40), clamps (29) and insulators (31).
5. Stabilizer shaft (27).

0 Install or Connect (Figure 2)

1. Stabilizer shaft (27) to rear axle.
2. Insulators (31), clamps (29) and U-bolts (40).
3. Nuts (35) to U-bolt (40).

Tighten

<* Nuts (35) to 30 N.m (22 lb. ft.).

4. Bolts (38) through insulators (41), stabilizer shaft 
(27) and spacers (39).

5. Nuts (42).

Tighten



C 3500H D - MODELS
1. NUT 15 N*m (11 LB. FT .)
2. BOLT
S. NUT 70 N*m (52 LB. FT.)
4. WASHER
5. BOLT
©. ABSORBER, SHOCK

K -  MODELS (EXCEPT 4 DOOR UTILITY) /
1. NUT 17 N*m (13 LB. FT.)
2. BOLT
3. NUT 100 N*m (74 LB. FT.)
4. WASHER
5. BOLT
6. ABSORBER, SHOCK

4 DOOR UTILITY 
SCREW 17 N-m (13 LB. FT.)

4 DOOR UTILITY 
SCREW 17 N °m (13 LB. FT.)

Cl, 2 -MODELS (EXCEPT 4 DOOR UTILITY)
1. NUT 17 N »m (13 LB. FT.)
2. BOLT
3. NUT 100 N*m (74 LB. FT.)
4. WASHER
5. BOLT
6. ABSORBER, SHOCK



m m m

8@„ WASHER 
37. BOLT/SCREW 
3®. BOLT, STABILIZER KIT 
S&. SPACER
40. BOLT, U
41. IN8ULATOR
42. NUT

siostibm

27. SHAFT, STABILISER
28. LINK, STABILIZER
29. CLAMP
38. iRAOMIT
31. INSULATOR
32. NUT
33. BOLT/SCREW
34. BOLT/SCREW
35. NUT



0
LEAF SPRING REPLACEMENT

Remove or Disconnect (Figures 3 and 4)

• Raise the vehicle on a hoist and support the rear 
axle independently to relieve the tension on the leaf 
springs.

1. U-bolt nuts (7) and washers (8).
2. Anchor plate (9).
3. U-bolts (10) and spacer (11).

• Loosen the shackle to spring nut (12).

4. Shackle (18) to rear bracket nut (15), washers (16) 
and bolt (17).

5. Spring to front bracket (23), nut (20), washers (21), 
and bolt (22).

6. Spring assembly (24) from the vehicle.

{•»■»] install or Connect (Figures 3 and 4)

1. Spring assembly (24) to the vehicle.

A. SINGLE WHEEL SPRING ASSEMBLY
B. DUAL WHEEL SPRING ASSEMBLY
C. HE AW  DUTY CHASSIS C3HD DUAL 

WHEEL SPRING ASSEMBLY

2. Spring to front bracket bolt (22), washers (21), and 
nut (20).

• Do not tighten.
3. Shackle (18) to rear bracket bolt (17), nut (15), and 

washers (16).
• Do not tighten.

4. Spacer (11) and new U-bolts (10) to the top of the 
spring.

m important

• Do not re-use old U-bolts.
5. Anchor plate (9).
6. Washers (8) and nuts (7).

^  Tighten (Figures 4 and 5)

• Nuts (7) in sequence (Figure 5).
• Nuts to the torque listed in “Specifications” at 

the end of this section.

2  Adjust (Figure 6)

B

■ The spring height between the top surface of 
the axle jounce pad and the bottom surface of 
the frame jounce bracket (Figure 6).

Tighten

• Leaf spring to bracket nuts to torque listed in 
“Specifications” at the end of this section.

• Leaf spring to shackle nut to torque listed in 
“Specifications” at the end of this section.

• Shackle to bracket nuts to torque listed in 
"Specifications” at the end of this section.

S H A C K L E  R E P LA C E M E N T

Remove or Disconnect (Figures 2 and 3)

• Raise the vehicle on a hoist and support the rear 
axle independently to relieve the tension on the leaf 
springs.

• Loosen the shackle to spring nut (12).
1. Shackle (18) to rear bracket bolt (17), nut (15), and 

washers (16).
2. Shackle to spring nut (12), washers (13), and bolt 

(14).
3. Shackle (18) from the vehicle.

B Install or Connect (Figures 2 and 3)

1. Shackle (18) to the vehicle.
2. Shackle to spring bolt (14), washers (13), and nut 

(12).
• Do not tighten.

3. Shackle to rear bracket bolt (17), nut (15), and 
washers (16).

• Do not tighten.

0  Adjust (Figure 6)

•The spring height between the top surface of 
the axle jounce pad and the bottom surface of 
the frame jounce bracket (Figure 6).



A. CK1, 2, 3
B. C 35Q0HD
7. NUT
8. WASHER
9. ANCHOR PLATE
10. U-BOLT
11. SPACER
12. NUT
13. WASHER
14. BOLT
15. NUT
16. WASHER

17. BOLT
18. SHACKLE
19. REAR BRACKET
20. NUT
21. WASHER
22. BOLT
23. FRONT BRACKET
24. SPRING ASSEMBLY
25. SPRING PAD
26. AUXILIARY SPRING

3M8T44ia
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Figure 5-U -B o tt Tightening Sequence

Tighten

• Leaf spring to bracket nuts to torque listed in 
“Specifications” at the end of this section.

® Leaf spring to shackle nut to torque listed 
“Specifications” at the end of this section.

® Shackle to bracket nuts to torque listed 
“Specifications” at the end of this section.

in

in

i

A. AXLE JOUNCE PAD
B BUMPER
C. FRAME JOUNCE BRACKET
D. P IC K -U P S  AND CAB CHASSIS

182 mm (7 11/64 INCHES)
ALL OTHERS 145 mm (5 45/64 INCHES)

Figure e—Rssr A>:Ee Trim Height

BUSHING REPLACEMENT

E 3  Remove or Disconnect

1. Spring assem bly. R efer to “ Leaf Spring  
Replacement” in this section.

2. Bushing from the leaf spring.
• Place the leaf spring in a press and press the 

bushing out.
• Clean the spring bushing bore of bits of old 

bushing, and burrs or corrosion.

Install or Connect

1. Bushing to the leaf spring.
® Place the leaf spring in a press and press the 

bushing in.
2. Spting assem bly. Refer to “ Leaf Spring  

Replacement” in this section.
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Item N-m Lb. Ft.  
Leaf Spring to Bracket Nuts

C/K 1, 2, 3 .............................................................................................................................. ........ 95 70
C 3500HD..................................................................................... .................................................. 415 306

Leaf Spring to Shackle Nuts
C/K 1, 2, 3 .............................................................................................................................. ........ 95 70
C 3500HD............................................................................................................................... ........ 213 157

Shackle to Bracket Nuts
C/K 1, 2, 3 ............................................................... .............................................................. ........ 95 70
C 3500HD............................................................................................................................. .. 213 157

Shock Absorber Lower Nuts (Except C 3500HD)..................................................................... ........ 100 74
C 3500HD..................... ......................................................................................................... ........ 70 52

Shock Absorber Upper Nuts
C/K 1, 2, 3 .............................................................................................................................. ........ 17 13
C 3500HD............................................................................................................................... ........ 15 11

Stabilizer Clamp Bolt.................................................................................................................... ........ 34 25
Stabilizer Clamp U-Bolt Nut.................................................................................... ............................ 30 22
Stabilizer Kit Nut............................................................................................. .............................. ........ 23 17
Stabilizer Link Bracket to Frame Nut......................................................................................... ........ 45 33
Stabilizer Link Nut................................................................................................................................. 45 33
U-Bolt Nuts

100 and 200 Models............................................................................................................. ........ 110 81
300 Models without Dual Rear Wheels or 7.4L Engine................................................... ........ 110 81
300 Models with Dual Rear Wheels or
7.4 L Engine without Dual Rear Wheels............................... .................................................... 148 109
C 3500HD............................. .......... ...................................................................................... ........ 235 173

T2104
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SECTION 3E

TIRES AND WHEELS
CAUTION: This vehicle is equipped with Supplemental Inflatable Restraint (SIR). Refer to CAUTIONS in 
Section @«J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring Location view in Section 9J 
before performing, service on or around SIR components or wiring. Failure to follow CAUTIONS could 
result in possible air bag deployment, personal injury, or otherwise unneeded SIR system repairs.

CAUTION: To h@ipi avoid personal injury when a vehicle is on a hoist, provide additional support for tto  
vehicle at the opposite end from which components are being removed. This will reduce the possibility of 
the vehicle slipping from the hoist.

NOTICE: Always use the correct fastener In the correct location. When you replace a fs&S&ner, use ONLY 
the exact part number for that application. General Motors will also call out those fasteners that mqulm $> 
replacement after removal. General Motors will also call out the fasteners that require thread lockers or 
thread sealant. UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or 
other corrosion inhibitors) on threaded fasteners or fastener jo int interfaces. Generally, such coatings 
adversely affect the fastener torque and the jo in t clamping force, and may damage the fastener. When you 
install fasteners, use the correct tightening sequence and specifications. Following these Instructions can 
help you avoid damage to parts and systems.

CONTENTS

SUBJECT PA©E
Genetr’ Description............................................. ....................... .......................................................................... ....3E-2

Replacement Tires......... ............................................................................. ............................................................3E-2
All Seasons Tires.......................................................................................... ..................... . 3E-3 
P-Rfietrlc Tires........ ........................................ .................................... ...................................   3E-3 
Tire Chain Usage............ ........................................................................3E-3 
Tire Placard.................... .................... ..................................................................................................................... 3E-3
Wheels............. ......................................... ............................................... 3E-3 

Checking Wheel Mounting Surface..................     3E-4
Diagnosis of Tire and Wheels............ ......................... ............................... .............3E-5

Radial Tire L®sc?/Pui5 Chart............................................................................................................................3E-6 
On-Vehlcle Service................ ...................................................... ................................................... .3E-7

Wheel Repair...... ................................. .................................. ................................................................................3E-7
Metric Wheel Nuts And Bolts.................................................................................... ......................................... ..3E-7
Ties inflation and Load Limits........................... ........................ ......... 3E-7
Wheel Removal........ .............................................. ......................................... ......3E-7
Wheel and Tire Installation..................................... ................................. ............... 3E-8 

Single Wheels (Front or Rear).................................................... ..........       3E-8
Dual Rear Wheels..................................................... ..................................... 3E-8

Hr® Flotation...................................................... ................ ........................ . 31-S
Tire Mounting and Dismounting............... ............................................................. .3E-8
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GENERAL DESCRIPTION

The factory installed tires are designed to operate 
satisfactorily with loads up to and including the full rated 
load capacity when inflated to the recommended infla
tion pressures.

Correct tire pressures, wheel alignment, and driving 
techniques have an important influence on tire life. 
Heavy cornering, excessive rapid acceleration, and 
heavy braking will increase tire wear.

REPLACEMENT TIRES
A Tire Performance Criteria (TPC) specification num

ber is molded in the sidewall near the tire size of all 
original equipment tires. This specification number 
ensures that the tire meets GM performance standards 
for traction, endurance, dimension, noise, handling, roll
ing resistance, and others. Usually, a specific TPC num
ber is assigned to each tire size.

Replacement tires should be the same size, load 
range, and construction as the original tires. Replace 
the original tires with tires of the same TPC specifica
tion number. Use of any other size or type tire may 
seriously affect ride, handling, speedometer/odometer 
calibration, vehicle ground clearance, and tire clearance 
to body chassis.

Notes C 3500HD models do not use TPC tires. Refer 
to the tire manufacturer for assistance.

CAUTION; O© not mm different types of tires 
swell m  radial, bias, and bias-beSted tires, 
Vehicle handling may be seriously affected 
and may result in loss of control and possi
ble p©fii®nai injury.

Iff?) Inspect

® Tires should be inspected and replaced when the
following conditions are found:

A. They are worn to a point where 1.6 mm 
(1/16 inch) or less tread remains, or the cord or 
fabric is showing. To help detect this, tires may 
have built-in tread wear indicators that appear 
between the tread grooves when the tread is 
1.6 mm (1/16 inch) or less. When the indicators 
appear in two or more adjacent grooves at three 
spots around the tire, replace the tire.

B. The tread or sidewall is cracked, cut or snagged 
deep enough to expose the cord or fabric.

C. The tire has a bump, bulge, or split. Slight side
wall indentations are normal and should not 
affect ride.

D. The tire has a puncture, cut, or other damage 
that cannot be correctly repaired because of the 
size or location of the damage.

m  Important

® It is recommended that new tires be installed in 
pairs on the same axle. If it is necessary to 
replace only one tire, pair it with the tire having 
the most tread.
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A L L  SEASONS TIRES
Some vehicles are equipped with all season radial 

tires as standard equipment. These tires qualify as 
snow tires. They have a 37% higher average rating for 
snow traction than the non all season radial tires previ
ously used. These tires are identified by an “M+S” 
molded in the tire sidewall following the size. The suffix 
“MS” is also molded in the sidewall after the TPC speci
fication number.

P-METRIC TIRES
Most P-metric and LT-metric tires do not have exact 

corresponding alpha-numeric tire sizes. For example, a 
P205/75R15 is not equal in size and load carrying 
capacity to an FR78-15. For this reason, replacement 
tires should be of the same TPC specification number 
(same size, load range, construction) as those originally 
on the vehicle. If P-metric or LT-metric tires must be 
replaced with other sizes, a tire dealer should be con
sulted. Tire companies can best recommend the closest 
match. Refer to Figure 1.

TIRE CHAIN USAGE
When chains are to be used, most current vehicles 

require SAE Class “S” or SAE Class “U” tire chains 
(Figure 2). These may also be designated as 1100 
Series, Type “PL,” 1200 Series, Type “P,” or 1800 
Series Lug Reinforced tire chains. These chains are 
specially designed to limit the “fly off” effect that occurs 
when the wheel rotates.

Manufacturers of tire chains have a specific chain 
size for each tire size to ensure proper fit when

METRIC TIRE SIZES 

/  75 fl

TIRE TYPE
P - PASSENGER 
T- TEMPORY 

LT - LIGHT 
TRUCK

T

SECTION WIDTH 
(MILLIMETERS) 

205 
225 
235 
ETC.

ASPECT RATIO 
(SECTION HEIGHTS 
SECTION WIDTH 

70 
75 
80 CONSTRUCTION TYPE 

R - RADIAL 
B - BIAS - BELTED 
D - DIAGONAL (BIAS)

V2793

installed. Therefore, be sure to purchase the correct 
chains for the tires on which they are to be used. Rub
ber adjusters should not be used to take up slack or 
clearance in chains that are loose due to incorrect size. 
Always follow the chain manufacturer’s installation 
instruction.

Use of chains may adversely affect handling. When 
using chains:

A. Ensure that the vehicle is designed for chain clear
ance.

B. Adjust speed to road conditions.
C. Avoid sharp turns.
D. Avoid locked-wheel braking in general, to help pre

vent chain damage to the vehicle.
E. Install the chains on the drive tires as tightly as 

possible, then tighten them again after driving 0.4 
to 0.8 kilometer (1/4 to 1/2 mile). The use of chains 
on the non-drive tires is not recommended; the 
chains may contact and possibly damage the vehi
cle. If chains are used on the non-drive tires, make 
sure there is enough clearance.

F. Do not exceed 70 km/h (45 mph) or the chain man
ufacturer's speed limit, if lower.

G. Drive in a restrained manner and avoid large 
bumps, potholes, severe turns, and other maneu
vers that could cause the tires to bounce up and 
down.

H. Follow any other instructions of the chain manufac
turer that do not disagree with the above.

TIRE PLACARD
The tire information label is permanently located on 

the rear face of the drivers door, and should be referred 
to for tire information. The label lists the maximum vehi
cle load, tire size (including spare), and cold inflation 
pressure (including spare). For further information, refer 
to SECTION 0A.

WHEELS
Wheels must be replaced if they are bent, dented, 

have excessive lateral or radial runout, leak air through 
the welds, have elongated bolt holes, or wheel nuts will 
not stay tight. Wheels with runout greater than specified 
may cause objectionable vibrations.

TYPE “PL”
1100 SERIES, SAE CLASS “S’

TYPE “P”
1200 SERIES, SAE CLASS “U”

TYPE “RP”
1800 SERIES, LUG-REINFORCED

F5409



A. STRAIGHT EDGE CHECK
B. ORIGINAL WHEEL MOUNTING SURFACE
C. BENT WHEEL MOUNTING SURFACE
1. STRAIGHT EGDE 2903r4419
2. GAP

Figure 3-—Cheeking Wheel Mounting Surface

Checking Wheel Mounting Surface

a  Inspect (Figures 3 and 4)

A. Use a straight edge 203 to 229mm (8 to 9 inches) 
long (Figure 3). Place it on the inboard mounting 
surface of the wheel and try to rock it up and down.

B. Repeat the above procedure on at least three or 
four different positions on the inboard mounting sur
face.

C. The outer ring of the mounting surface is normally 
raised above everything inside it. If the wheel 
mounting surface has been bent on a tire changer, 
it will be raised above the outer ring (Figure 3).

D. Check mounting wheel/nut holes for damage that 
can be caused from over torquing the lug nuts. 
Look for collapsed wheel/nut bosses or cracked 
bosses (Figure 4).

E. If the wheel is bent or the wheel/nut boss area is 
cracked, replace the wheel.

important

® Replacement wheels must be equivalent to the 
original equipment wheels in load capacity, 
diameter, rim width, offset, and mounting config
uration. A wheel of incorrect size or type may 
affect wheel and hub bearing life, brake cooling, 
speedometer/odometer calibration, vehicle 
ground clearance, and tire clearance to the 
body and chassis.

Steel wheels can be identified by a two or three-letter 
code stamped into the front side rim near the valve 
stem. Aluminum wheels have the code, part number, 
and manufacturer’s ID cast into the backside.

N O T I C E :  Th@ us® ©r s?t& i rm srk» t  
reverse-type wheels, designed to extend the 
wheel away from the fcody, will increase the 
scrub radius. An Incrsam d ec-irut radius may 
greatly Inoraem stowing e ffo r t  and reduce 
hub bearing life.
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A. GOOD WHEEL/NUT INTERFACE
B. COLLAPSED WHEEL/NUT BOSS
1. NUT
2. WHEEL
3. COLLAPSED BOSS

Figure 4— Checking Wheel/Nut Boss
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The following information (including the Radial Tire Lead/Pull Chart) will help to identify certain tire-related durability

and drivability problems.

PROBLEM POSSIBLE CAUSE CORRECTION

Excessive Heel And 
Toe Wear

1. Hard cornering.
2. Incorrect alignment (excessive toe).

1. Correct as required.
2. Set to correct specifications.

Excessive Tire 
Edge(s) Wear

1. Underinflated tires.
2. Vehicle overloaded.
3. Hard cornering.
4. Incorrect toe setting.

1. Inflate to recommended pressure.
2. Refer to certification label.
3. Correct as required.
4. Set to correct specifications.

Excessive Tire Wear
(Center Of Tread)

1. Overinflated tires.
2. Overloaded vehicle.
3. Rapid acceleration/excessive braking.

1. Deflate to recommended pressure.
2. Refer to certification label.
3. Correct as required.

Uneven Tire Wear 1. Improper tire pressure.
2. Incorrect tire and wheel usage.
3. Front end out of alignment.
4. Loose, worn, or damaged steering link

age, joints, suspension components, 
bushings and/or ball joints.

1. Inflate to recommended pressure.
2. Install correct tire-wheel combination.
3. Align the front end.
4. Inspect, repair or replace as required.

Radial Tire Waddle 
(Side To Side Move
ment At Speeds 
Between 5 and 15 
MPH)

1. Excessive lateral runout (wheel).
2. Excessive lateral runout (tire).

1. Replace wheel.
2. Replace tire.

Vibration 1. Out of balance wheel/tire.
2. Tire runout.
3. Wheel runout.
4. Uneven tire wear.

1. Balance wheel/tire.
2. Replace tire.
3. Replace wheel.
4. Replace tire.

1XQQ7





ON-VEHICLE SERVICE

W'/KMEL REPAIR
Wheel repairs that use heating, welding, or peening 

are not approved. An inner tube is not an acceptable 
repair for leaky wheels or tires. If a wheel is found to be 
leaking, the wheel should be repaired or replaced with 
one of original equipment quality.

METRIC WHEEL NUTS AND
BOLTS

Metric wheel nuts and bolts are identified as follows: 
The wheel nut has the word “Metric” stamped on the 
face. The letter “M” is stamped into the end of the 
wheel bolt.

The thread size of metric wheel nuts and bolts are 
indicated by the following example:

“M14 x 1.5”
M=Metric
14=Diameter in millimeters 
1,5=Millimeters per thread (gap between)

TIRE IN FLA TED  9C9.I 
LOAD LIM ITS

The factory installed wheels and tires are designed to 
handle loads up to and including their gross axle weight 
when inflated to the recommended inflation pressures.

Correct tire pressures, wheel alignment, and driving 
techniques have an important influence on tire life. 
Under-inflated tires can cause handling problems, poor 
fuel economy, shortened tire life, and tire overloading. 
Heavy cornering, excessive rapid acceleration, and 
heavy braking will increase tire wear.

Tire pressure, with tires cold (after vehicle has set for 
three hours or more, or driven less than one mile) 
should be checked monthly or before any extended trip 
and set to the specifications on the tire label.

Valve caps or extensions should be installed on the 
valves to keep out dust and water.

The metric term for tire inflation pressure is the kilo- 
pascal (kPa). Tire pressure may be printed in both kPa 
and psi. One psi equals 6.9 kPa (Figure 6).

INFLATION PRESSURE CONVERSION CHART 
(KILOPASCALS TO PSI)

kPa psi kPa psi
140 20 215 31
145 21 220 32
155 22 230 33
160 23 235 34
165 24 240 35
170 25 250 36
180 26 275 40
185 27 310 45
190 28 345 50
200 29 380 55
205 30 415 60

Conversion: 6.9 kPa=1 psi
_______________ ________  T2567

Figure 6—Inflation Pressure Conversion

Higher Than Recommended Pressure Can Cause:

• Hard ride.
• Tire bruising or carcass damage.
• Rapid tread wear at center of the tire.

Lower Than Recommended Pressure Can Cause:

• Tire squeal on turns.
• Hard steering.
• Rapid and uneven wear on the edge of the tread.
• Tire rim bruises and rupture.
• Tire cord breakage.
• High tire temperatures.
• Reduced handling.
• High fuel consumption.
• Soft ride.

Unequal Pressure On Same Axle Can Cause:

• Uneven braking.
• Steering lead.
• Reduced handling.

WHEEL REMOVAL
Penetrating oil has been found to be effective in 

removing tight wheels. However, if it is used it should 
be applied sparingly to the hub surface only.

CAUTION: If penetrating ©II gets on the verti
cal surfaces between the wheel and the rotor 
or drum it could cause the wheel to work 
loose as the vehicle is driven, resulting in 
loss of control and an injury accident. Never 
use heat to loosen a tight wheel. It can short
en the life of the wheel, studs, or hub and 
bearing assemblies. Wheel nuts must be 
tightened in sequence and to the specified 
torque to  avoid bending the wheel or rotor.

Sometimes wheels can be difficult to remove from the 
vehicle due to foreign material or a tight fit between the 
wheel center hole and the hub or rotor. Excessive force 
such as hammering the wheel or tire can cause dam
age and is not recommended. Slight tapping of the tire 
side wall with a rubber mallet is acceptable.

The wheel can be removed without damage as fol
lows:

1. Tighten all the lug nuts on the affected wheel.

• Do not torque.

2. Loosen each nut two turns.
3. Rock the vehicle from side to side to loosen the 

wheel. Or rock the vehicle from forward to reverse 
allowing the vehicle to move several feet in each 
direction. Apply quick, hard jabs on the brake pedal 
to loosen the wheel. If that did not free up the 
wheel, then rock the vehicle again from side to side 
as hard as possible using one or more person’s 
body weight to loosen the wheel. If the wheel is still 
tight, repeat the procedure.



WHEEL AND TIRE  
INSTALLATION

Single Wheels (Front or Rear)
Tool Required:

Torque Wrench or
J 39544 GM Wheel Nut Torque Adapters 

(For use with pneumatic impact)

0 Remove or Disconnect

1. Raise vehicle and support with safety stands.
2. Hub cap, if required.
3. Wheel nuts.

• Mark the location of tire and wheel assembly to 
hub assembly.

4. Tire and wheel assembly.

CAUTION: Before installing a wheel, remove 
any corrosion on the wheel mounting surface 
and brake drum or disc mounting surface by 
scraping and wire brushing. Installing wheels 
with poor m etal-to-m etal contact at the  
mounting surfaces can cause wheel nuts to 
loosen. This can lead to a wheel coming off 
while the vehicle is moving, possibly causing 
loss of control and personal injury.

Clean

• Wheel nuts, bolts, and the wheel and rotor 
mounting surfaces.

NOTICE: A torque wrench or J 39544 must 
be used to ensure that wheel nuts are tight
ened to specification. Never use lubricants or 
penetrating fluids on wheel stud, nuts, or 
mounting surfaces, as this can raise the actu
al torque on the nut with out a corresponding 
torque reading on the torque wrench. Wheel 
nuts, studs, and mounting surfaces must be 
clean and dry. Failure to follow these instruc
tions could result Inwheel, nut, and/or stud 
damage.

0 Install or Connect

1. Tire and wheel assembly.

• Align locating mark of tire and wheel to hub 
assembly.

2. Wheel nuts.

Tighten

• Wheel nuts to “Specifications” at the end of this 
section.

• Tighten evenly and alternately to avoid exces
sive runout (Figure 7).

3. Hub cap, if required.
4. Lower the vehicle.

Dual Rear Wheels 

0 Remove or Disconnect

1. Raise vehicle and support with suitable safety 
stands.

2. Hub cap, if required.
3. Wheel nuts.

• Mark location of tire and wheel assembly to hub 
assembly.

4. Clamp ring and outer and inner wheel.

0 Install or Connect

1. Inner and outer wheel and clamp ring.
• Make sure the pins on the clamp ring face out

ward.
2. Wheel nuts.

Tighten

• Nuts to “Specifications” listed at the end of this 
section.

• Tighten evenly and alternately to avoid exces
sive runout (Figure 7).

3. Hub cap, if required.
4. Lower the vehicle.

TIRE ROTATION
To equalize wear, rotate tires at intervals specified in 

SECTION OB. In addition to scheduled rotation, the tire 
and wheel assembly should be rotated whenever 
uneven tire wear is noticed (Figure 8).

Due to their design, radial tires tend to wear faster in 
the shoulder area, particularly in front positions. Radial 
tires in non-drive locations may develop an irregular 
wear pattern that can generate tire noise. This makes 
regular rotation especially necessary.

TIRE MOUNTING  
AND DISMOUNTING

Use a tire changing machine to mount or dismount 
tires. Follow the manufacturer’s instructions. Do not use 
hand tools or tire irons to change a tire as they may 
damage the tire bead, or wheel rim flanges.

A. Eight Stud Wheel C. Five Stud Wheel
B. Ten Stud Wheel D- Six stud Wheel

F9313
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RECOMMENDED ROTATION PATTERNS WITH SINGLE REAR WHEELS

FOUR TIRE ROTATION FIVE TIRE ROTATION

—  FRONT—  

k

£  |

91

RECOMMENDED ROTATION PATTERNS WITH DUAL REAR WHEELS

SIX TIRE ROTATION

FRONT

FRONT

i i  i i

FOR TRUCKS WITH THE SAME 
TIRE SIZES AND LOAD RANGES 

ON THE FRONT AND REAR.

FOR TRUCK WITH DIFFERENT 
TIRE SIZES AND/OR LOAD 

RANGES ON THE FRONT AND REAR
F9742

Figure 8—Tire Rotation Pattern

Rim bead seats should be cleaned with a wire brush 
or coarse steel wool to remove old rubber and light rust 
or corrosion. Before mounting or dismounting a tire, the 
bead area should be cleaned and well lubricated.

CAUTION: Do not stand over the tire when 
inflating. The bead may break when it snaps 
over the safety hump, and cause serious per
sonal injury. Do not exceed 275 kPa (40 psi) 
pressure when inflating. If 275 kPa (40 psi) 
pressure will not seat beads, deflate, re-lubri- 
cate, and re-inflate. Overinflation may cause 
the bead to break and result in personal 
injury.

NOTICE: It Is important to note that damage 
to either the tire mounting surface or the 
wheel mounting holes can result from the use 
of Improper wheel attachment or tire mount
ing techniques, it takes 70 seconds for all the 
air to completely exhaust from a large tire. 
Failure to follow proper procedures could 
cause the tire changer to put enough force 
on the tire to bend the wheel at the mounting 
surface. Such damage may result In vibration 
and/or shimmy and under severe use lead to 
cracking.

Install the valve core and inflate to proper air pres
sure. Check the locking rings of the tire to make sure 
they show around the rim flanges on both sides of the 
wheel.



TIRE REPAIR
There are many different materials and techniques on 

the market to repair tires. Not all work on some types of 
tires. Tire manufacturer’s have published detailed 
instructions on how and when to repair tires. The 
instructions can be obtained from the tire manufacturer.

CHECKING WHEEL AND

Some vehicles are sensitive to tire and wheel assem
bly runout. Tires that are satisfactory on one vehicle 
might be unsatisfactory on another. When analyzing 
vibration problems, it is important to keep this in mind. 
In addition, different wheel positions on a vehicle may 
have different sensitivity levels. You should check for 
wheel runout or total wheel and tire runout in the follow
ing cases:

A. If the tire and wheel vibration occurs below 40 
miles per hour.

B. If all wheels are balanced and a vibration occurs.
C. If there appears to be a bulge in a tire or an 

out-of-round condition as a tire rotates on a balanc
er.

D. If any wheel damage is noticed.
E. If there is a poor wheel fit on the hub and the 

vehicle exhibits vibration.

MEASURING WHEEL AND 
_ 3 U Y

Wheel runout should be measured with an accurate 
dial indicator. Measurements may be taken with the 
wheel installed on the vehicle, or off the vehicle using 
an accurate mounting surface such as a wheel balanc
er. Measurements may also be taken with or without the 
tire mounted on the wheel.

Radial runout and lateral runout should be measured 
on both the inboard and outboard rim flanges. With the 
dial indicator firmly in position, slowly rotate the wheel 
one revolution and record the total indicator reading. If 
any measurement exceeds specifications, and there is a 
vibration that wheel balancing will not correct, the wheel 
should be replaced. Disregard any indicator readings 
due to welds, paint runs, scratches, etc.

Radial Runout
Radial runout is the egg-shaped difference from a 

perfect circle. Measure tire radial runout from the center 
tire tread rib although other tread ribs can be measured 
as well. The total runout is the reading from the gage, 
and the high spot is the location of the maximum 
runout. On a rim, if either flange is beyond specifica
tions, replace the rim (Figure 9).

• Aluminum Wheels—0.76 mm (0.030 inch)
• Steel Wheels— 1.01 mm (0.040 inch)

Lateral Runout
Lateral runout is a sideways variation causing a twist 

or wobble and is measured on a side surface. On the 
tire and wheel assembly, measure the sidewall of the 
tire as close to the tread shoulder design edge as pos
sible. The total runout is the reading from the gage, and 
the high spot is the location of the maximum runout. On

a rim, if either flange is beyond guidelines, replace the 
rim (Figure 10).

® Aluminum Wheels—0.76 mm (0.030 inch)
® Steel Wheels— 1.14 mm (0.045 inch)

Measurement Procedures

1. Inflate the tires to specifications.
2. Warm up the tires prior to taking measurements to 

eliminate flat spotting.

® Newly installed tires usually do not require 
warming up.

A. High Spot
B. Low Spot
1. Dial Indicator

, - g

9 9  B7462

Figure 9—Measuring Radial Runout

A. Tire High Spot
B. Wheel High Spot
C. Wheel Low Spot
D. Tire Low Spot

1. Dial Indicator

B7451



TIKES AMD WHE1 . . i - 1 1

3. Raise vehicle and support with safety stands.

• If measurements will be taken off the vehicle,
mount each tire and wheel assembly on a 
dynamic balance machine.

4. Mark the tire and wheel assemblies for exact 
replacement.

A. Mark a wheel hub bolt and its exact position on 
the wheel.

B. Mark each tire and wheel assembly for replace
ment on the exact hub/rotor assembly.

5. Take either a radial or lateral runout measurement.

A. Place the dial indicator in position.
B. Rotate the tire and wheel assembly (or just the 

wheel) to find its low spot. Adjust the dial indi
cator to read zero.

C. Rotate again to verify the low spot location—the 
dial indicator must return to zero.

D. Disregard any instantaneous dial jumps due to 
welds, paint runs, scratches, etc. on the wheel.

E. Rotate the tire and wheel assembly (or just the 
wheel) and note the amount of variance (runout) 
from zero. Locate and mark the high spot.

6. If there is a large difference in runout measure
ments from “ON” vehicle to “OFF” vehicle, the 
runout problem is likely due to excessive runout of 
the bolt circle or hub.

7. If measured runouts are not within the guidelines 
located in “Wheel Runout Specifications” at the 
end of this section, proceed to “Vectoring” in this 
section to correct the problem.

Vectoring
Vectoring is a technique used to reduce radial or lat

eral runout and even dynamic balance on tire and 
wheel assemblies. Vectoring can be accomplished by 
the positioning of the tire on the wheel and the position
ing of the tire and wheel assembly on the hub/rotor.

m Important

• Always rebalance the tire and wheel assembly after 
vectoring.

Tire To Wheel Vectoring
1. Determine which runout needs to be minimized.

• Determine visually.

2. If radial runout is the problem, take a measurement 
on the center tread rib.

• If the trend is uneven, wrap tape tightly around 
the tire, record the runout magnitude, and mark 
the high spot location (Figure 11).

3. If lateral runout is the problem, take a measure
ment on the sidewall just below the edge of the 
tread shoulder.

• Record the runout magnitude, and mark the 
high spot location.

4. Mark the tire sidewall at the valve location.

• This is the 12 o’clock position.
• The location of the high spot is always with 

respect to the clock location on the wheel.

5. Break the tire and wheel assembly down on a tire 
mounting machine and rotate the tire 6 hours 
(180 degrees) on the rim (Figure 12).

• Reinflate the tire and measure the runout in 
question.

• Record the magnitude and the location of the 
high spot (Valve stem is 12 o’clock.).

6. If the clock location of the high spot remained at or 
near the clock location of the original high spot, the 
rim is the major contributor to the runout problem.

• Confirm by removing the tire from the wheel 
and check the wheel rim runout.

• If the wheel rim runout exceeds guidelines, 
replace the wheel.

7. If the clock position of the high spot is 6 hours from 
the original high spot, the tire is the major contribu
tor to the runout problem (Figure 12).

• Replace the tire.

8. After correcting the tire to the wheel vectoring, 
rebalance the wheel and tire assembly.

B

3. Tire
A. Tire Reference Mark At 12 O’clock
B. First Measurement (High Spot)
G Valve Stem At 12 O’clock
D. Second Measurement (High Spot)
E. Tire Reference Mark At 6 O’clock B7455

Figure 11—Checking Tire to Wheel Vectoring

Valve Stem and Tire Reference Mark 
at 12 O’clock

B. First Measurement (High Spot)
C. Valve Stem at 12 O'clock
D. Second Measurement (High Spot)
E. Tire Reference Mark at 6 O’clock F2342



Tire And Wheel Assembly To Hub/Rotor Vectoring
1. Mark the wheel hub bolt nearest the valve stem for 

reference (Figure 13).
2. Rotate the tire assembly two wheel hub bolts and 

recheck the runout (Figure 13).
® Several positions may have to be tried to locate 

the optimum location.
® This can be effective for both radial and lateral 

runouts.
3. If there is some looseness in the wheel hub bolt 

holes, radiai runout can be reduced by loosening 
the hub bolt nuts slightly, moving the wheel position 
on the bolts and then retightening the nuts.

4. Balance the tire and wheel to hub/rotor assembly.
® Compensates for any imbalance in the brake 

rotor, drum, or wheel cover.

■ , 9 9 1 9 9 9 9  1 9 9  
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There are two types of tire and wheel balancing, static 
and dynamic. Static balance is the equal distribution of 
weight to the inboard and outboard rim flanges (split
ting) at one location on the wheel. Assemblies that are 
statically unbalanced cause a bouncing action called 
wheel tramp (Figure 14). This condition will eventually 
cause uneven tire wear.

A. Mark The Stud Near The Valve
B. Rotate The Wheel Two Bolt Holes

Figure 13—Tire and Wheel Assembly to Hub/Rotor 
Vectoring

A. Heavy Spot
B. Balance Weights

F5499

Dynamic balance is the distribution of weight on each 
side of the centerline so that when the assembly spins 
there is no tendency for the assembly to move from 
side to side (Figure 15). Assemblies that are dynamical
ly unbalanced may cause wheel shimmy.

General Balance Precautions

Deposits of foreign material must be cleaned from the 
inside of the wheel. Stones should be removed from the 
tread in order to avoid operator injury during spin bal
ancing and to obtain a good balance. The tire should be 
inspected for any damage, then balanced according to 
the equipment manufacturer’s recommendations.

Off*Vehicle Balancing

When balancing tire and wheel assemblies off the 
vehicle, use a balancer that pilots the wheel by the 
center hole (not the wheel bolt) if possible. Always fol
low the equipment manufacturer’s instructions.

Some electronic off-vehicle balancers are more accu
rate than the on-vehicle spin balancers, but do not cor
rect for rotor unbalance. If the vibration is not corrected 
by the off-vehicle balance, an on-vehicle balance may 
also be needed.

On-Vehlcle Balancing

When needed, on-vehicle balancing will help correct 
vibrations due to brake drum, rotor, and wheel cover 
imbalance.

When balancing on-vehicle remove the balance 
weights from the off-vehicle dynamic balance. If more 
than 28 grams (one ounce) of additional weight is 
required, it should be split between the inner and outer 
rim flange.

CAUTION: On vehicles ©quipped with limited 
slip rear axles, do not attempt to balance a 
tire on a drive wheel with the other drive 
wheel on the ground. The vehicle may drive 
through this wheel and cause the vehicle to 
move unexpectedly, resu lting  in personal 
injury and property damage.

A. Heawy Spot
8. Balance Weights

F5498



CAUTION: Do not spin the etsiwe wheels faster 
than 35 mph (55 km/h) as indicated by the 
speedometet. TSil* limit is necessary because 
the speedometer indicates « iiv  one-half of 
the actual wheel speed when @6i& driva wheat 
is spinning and the other drive wheel is 
stopped. Personal injury and damage may 
result from high speed spinning.

NOTICE: The driven tire and wheel assem
blies should t® spun using the engine. Limit 
speed as stated in the preceding Caution.

To distinguish between standard rear axle and a limit
ed slip rear axle, check for Limited Slip Differential 
(G80) on the Service Parts Identification label.

Wheel Balance Weights 
If more than 28 grams (1 ounce) are needed when 

static balancing, the balance weights should be split as 
equally as possible between the inboard and outboard 
flanges.

Balancing of factory aluminum wheels requires the 
use of special polyester-coated clip-on type balance 
weights. These weights are designed to fit over the 
thicker rim flange of the aluminum wheel. They also 
provide a much better appearance and will not discolor, 
corrode, or damage the wheei.

f f l  Important

® When installing the polyester-coated weights, care 
must be used so the polyester coating does not 
crack. Use a teflon coated hammer.

Adhesive Wheei Balance Weight Installation
1. Wipe the wheel balance weight attachment area 

with a mixture of half isopropyl alcohol and half 
water. A clean cloth or paper towel must be used 
for this operation.

2. Dry the attachment area with hot air, Surface of the 
wheel should be warm to the touch.

3. The adhesive backing on the wheel balance 
weights must be warmed to room temperature.

4. Remove the tape from back of the weights. Do not 
touch the adhesive surface.

5. Apply the wheel balance weight and press on it 
with hand pressure.

6. Secure the wheel balance weight with a 70 to 
110 N (16 to 25 lb.) force applied with a roller.

9 ^ 9  ' - l U G  N O M i v ’
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There are two ways to correct tires that cause a vibra
tion even though they are properly balanced. One meth
od uses an automatic machine that loads the tire and 
buffs small amounts of rubber from high spots on the 
outer two tread rows. Correction by this method is usu
ally permanent and, if done properly, does not signifi
cantly affect the appearance or tire tread life. Tire 
trueing with a blade-type machine is not recommended 
as this reduces the tread life substantially and often 
does not permanently correct the problem.

Another method is to vector the tire and wheel 
assembly. Refer to “Vectoring” in this section.

i l l U i  WHI , 1 o
Aluminum wheels should be cleaned and waxed regu

larly. Do not use abrasive cleaners, as they could dam
age the protective coating.

Hub Cap

a  Remov© m  OSseonnect

1. Tire and wheel assembly. Refer to “Wheel and Tire 
Installation” in this section.

2. Place a block of wood approximately 50 mm 
(2 inches) in diameter with a squared off end 
against the back surface of the cap. A sharp ham
mer blow on the block of wood will remove the cap.

B  Install or Connect

NOTICE: Failu re  to h i t  the cap squa re ly  
without the lo a d  distributed evenly could  
result in permanent damage to the cap.

1. Place cap into position at wheel opening and place 
a block of wood at least 75 mm (3 inches) in diam
eter against cap face. Install the cap by striking the 
block of wood with a hammer.

2. Tire and wheel assembly. Refer to “Wheel and Tire 
Installation” in this section.

Porosity Repair
1. Remove the tire and wheel assembly. Refer to 

“Wheel and Tire Installation” in this section.
2. Locate leaking areas by inflating tire to 345 kPa 

(50 psi) and dipping the tire and wheel assembly 
into a water bath.

3. Mark leak areas and remove the tire from the 
wheel.

4. Scuff the inside surface at leak area with 80 grit 
sandpaper and clean the area with general purpose 
cleaner such as 3M® P/N 08984 or equivalent.

° Apply 3 mm (1/8 inch) thick layer of 
adhesive/sealant GM P/N 1052366 or equiva
lent to the leak area and allow 12 hours of 
drying time.

5. Mount the tire on the wheel, pressurize to 345 kPa 
(50 psi) and check for leaks.

CAUTION: To avoid serious personal injury, 
do not stand over the tire when inflating. The 
b@ad may break when the bead snaps over 
the safety hump. Do not exceed 275 kPa 
(40 psi) pressure when inflating any tire if 
beads are not seated. If 275 kPa (40 psi) pres
sure will not seat the beads, deflate, relubri- 
cate the beads and reinflate. Overinflation 
may cause the bead to break and cause seri
ous personal injury.

6. Adjust tire pressure to meet specifications.
7. Balance the tire and wheel assembly.
8. Install the tire and wheel assembly. Refer to 

“Wheel and Tire Installation” in this section.



Refinishing
A protective clear coating is applied to the surface of 

original equipment cast aluminum wheels. A surface 
degradation condition can begin to develop if frequent, 
repeated automatic car wash cleaning abrades or wears 
off the factory applied protective clear coating. This can 
happen at some automatic car wash facilities using 
aggressive silicon carbide tipped tire brushes to clean 
white walls and tires. Once the protective clear coating 
is damaged, exposure to caustic cleaners and/or road 
salt further causes surface degradation. The following 
procedure details how to strip, clean, and recoat alumi
num wheels that are affected by these conditions.

A. Mark the wheel and tire for position on the vehicle 
and remove. Refer to “Wheel and Tire Installation” 
in this section.

B. Mark the position of the wheel weights and remove. 
Note: It is not necessary to remove the tire from the 
wheel to perform this procedure. However, if the 
tire is removed, its position to the wheel must be 
marked using the valve stem as an index. When 
remounting, the tire should be returned to its origi
nal position on the wheel.

C. Wash the wheel inside and out with a water base 
all purpose cleaner. Remove grease and oil with a 
solvent cleaner.

Accent Color Preparation
• Sand over painted areas that will not require recol

oring with 400 grit (wet or dry) to promote adhesion 
of the clear coat.

Surface Damage, Clear Coat Damage
• Mount the wheel on a brake lathe and spin slowly, 

sand the wheel with a backing block or pad while 
holding the abrasive flat to the surface of the wheel 
and moving slowly back and forth from center to 
outer edge to remove imperfections.
1. Sand with 80 grit.
2. Sand with 150 grit.
3. Sand with 240 grit.

• Never use abrasives coarser than 80 grit.

Slight Clear Coat Damage on Unpainted Wheels
1. Remove the original clear coating.

A. Apply a chemical stripper to the wheel surface 
and allow the chemical to penetrate the coating.

B. Remove the stripper following the manufactur
er’s recommendations.

C. Rinse the wheel surface thoroughly with clean 
water.

CAUTION: Use of eye goggles is necessary to 
prevent personal injury.

2. Remove surface oxidation.
• Sand the wheel with 240 grit (wet or dry) while 

rotating the wheel on a slow spinning brake 
lathe or by mounting it on the vehicle and spin
ning the wheel by hand. This should restore the 
machined appearance and promote adhesion.

CAUTION: Do not use vehicS@ p@w@r to rotate 
wheel whils sanding to avoid serious person
al injury.

3. Recoat the wheels.

A. Clean the surface of any contaminants by 
washing with soap and water.

B. Spray the wheel with Amchem #33 or equiva
lent and let soak 1 to 3 minutes.

C. Rinse with water and blow dry.
D. Mask the tire off.
E. Finish with Ditzler Delclear acrylic urethane and 

Ditzler Ultra urethane additive or equivalent. 
Three coats:

•1st coat - Light mist coat, let flash.
• 2nd coat - Light, let flash.
• 3rd coat - Heavy, double wet coat.

F. Let dry for 24 hours or if necessary, flash for 30 
minutes, force dry at 140' F (60‘ C) for 30 min
utes, and allow to cool for 30 minutes before 
mounting.

G. Rebalance the tire and wheel assembly by 
replacing the original balance weights with poly
ester coated weights.

H. Mount the weights in the marked positions and 
remove the masking from the tire.
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Spare tire mounting for Suburban and Two Door Utili
ty models is at the left rear wheel well. The Two Door 
Utility uses a bracket for retention while the Suburban 
uses a mount that is part of the body (Figure 16).

Spare tire mounting for Pickup and Four Door Utility 
models is behind the rear axle and forward of the rear 
bumper using a winch/cable hoist system for stowage 
(Figures 17 and 18).

IER 
REPLACEMENT

Suburban Models

0 Remove or Disconnect (Figure 16)

1. Spare tire.

• Nut.
• Adapter.
• Spare tire.

2. Bolts from support.
3. Support from vehicle.

0 Install or Connect (Figure 16)

1. Support.
2. Bolts.

Pfxj Tighten

• Bolts to 5 N-m (44 lb. in.)

3. Spare tire.

• Spare tire.
• Adapter.
® Nut.
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Figure 17—Spare Tire Holst Replacement (Pick-Up)



Two Door Utility Models 

0 Remove or Disconnect (Figure 16)

1. Spare tire.
• Nut from bolt.
• Adapter from bolt.

2. Bolts from carrier.
3. Carrier.

0 Install or Connect (Figure 16)

1. Carrier.
2. Bolts.

a Tighten

• Bolts to 40 N-m (32 lb. ft.)
3. Spare tire.

• Spare tire.
• Adapter.
• Nut.

9, 9  3' , -'A" ' ''9'iST AND SHAFT 
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All Pickup Models

0 Remove or Disconnect (Figure 17)

1. Spare tire.
• Attach ratchet to wheel with “DOWN” mark fac

ing you.
• Put end of wheel wrench through rear bumper 

access hole until wrench connects into hoist 
shaft.

• Turn ratchet counter clockwise to lower tire.
• Turn ratchet until the spare tire can be pulled 

out from under vehicle.
• When the tire has been lowered, tilt the retainer 

at the end of the cable and pull through wheel 
opening.

2. Pin and retainer from shaft.
3. Bolts and nuts.
4. Hoist from crossmember.

0 Install or Connect (Figure 17)

1. Hoist to crossmember.
2. Bolts and nuts.

• Nuts to 25 N.m (18 lb. ft.)

3. Pin and retainer to shaft.
4. Spare tire.

• Put tire on ground at rear of vehicle with valve 
stem pointed down.

• Pull wheel retainer through wheel opening.
• Attach ratchet to wheel with “UP” mark facing 

you.
• Put end of wheel wrench through rear bumper 

access hole until wrench connects into hoist 
shaft.

• Turn ratchet clockwise to raise tire.
• Stop turning wrench when two clicks are heard.

Four Door Utility Models

0  Remove or Disconnect (Figure 18)

1. Spare tire.
® Attach ratchet to wheel with “DOWN” mark fac

ing you.
• Put end of wheel wrench through rear bumper 

access hole until wrench connects into hoist 
shaft.

• Turn ratchet counter clockwise to lower tire.
• Turn ratchet until the spare tire can be pulled 

out from under vehicle.
• When the tire has been lowered, tilt the retainer 

at the end of the cable and pull through wheel 
opening.

2. Pin and retainer attaching shaft to hoist assembly.
3. Shaft from hoist assembly.
4. Two bolts attaching hoist assembly to wheel carrier.
5. Hoist assembly from wheel carrier.

0  Install or Connect (Figure 18)

1. Hoist assembly to wheel carrier.
2. Bolts and nuts attaching hoist assembly to wheel 

carrier.

Tighten

• Nuts to 47 N-m (35 lb. ft.).
3. Shaft to hoist assembly
4. Pin and retainer attaching shaft to hoist assembly.
5. Spare tire.

• Put tire on ground at rear of vehicle with valve 
stem pointed down.

• Pull wheel retainer through wheel opening.
• Attach ratchet to wheel with “UP” mark facing 

you.
• Put end of wheel wrench through rear bumper 

access hole until wrench connects into hoist 
shaft.

• Turn ratchet clockwise to raise tire.
« Stop turning wrench when two clicks are heard.



3E-18 TIRES AMP WHEELS

SPECIFICATIONS
! SIFICATIOI

Item Ham Lb. F t Lb. In.
Support Bolts (Suburban Models)...... ............................................. ........................ 5  — 44

Support Bolts (Two Door Utility Models)................................................................
Hoist to Crossmember Nuts (All Pickup Models)................................................. .
Hoist to Wheel Carrier Nuts (Four Door Utility Models)............... .............. .

WHI . . I IUE

N-m Lb. Ft.
5 _

40 32
25 18
47 35

NUMBER OF STUDS NUT TORQUE
C1 5 190 N.m (140 lb. ft.)

CK1,2 6 'i«0 iSLrn (140 ib. u.'
)K2,3 (Single) 8 ft.)
oks 8 (140 Ib. ft.)

r: ?k o h d  (Dt 10 240 N.m (177 Ib. ft.)

WHEE JNOUT
STEEL WHEELS 1 - " IINUM WHE'7-r,

5„ 'al Runoi:. 1.01 mm (0.04 inches) 0.76 mm (0.03 inches)
. >. . ; '.045 inches) 0.76 mm (0.03 inches)

T2105

SPECIAL TOOLS

J
WHEEL NUT TORQUE 
ADAPTERS (Use with 
pneumatic impact wrench not 
exceeding 250 Ft. Lbs.)
includes: J 3954 4 -1 2 . J 39544 -13  
J 39544-14 , J 395 44 -13 , and 
J 39544-C S E

2903r4354



SECTION 3F
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CAUTION: On vehicles equipped with Supplemental Inflatable Restraint (SIR). Refer to CAUTIONS In 
Section 9J under “ON-VEHICLE SERVICE” and the SIR Component and Wiring Location view in Section 9J 
before performing service on or around SIR components or wiring. Failure to follow CAUTIONS could 
result in possible air bag deployment, personal Injury, or otherwise unneeded SIR system repairs.

CAUTION: To help avoid personal Injury when a vehicle is on a hoist, provide additional support for the 
vehicle at the opposite end from which components are being removed. This will reduce the possibility of 
the vehicle slipping from the hoist.

NOTICE: Always use the correct fastener In the correct location. When you replace a fastener, use ONLY 
the exact part number for that application. General Motors will also call out those fasteners that require a  
replacement after removal. General Motors will also call out the fasteners that require thread lockers or 
thread sealant U N L E S S  OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or 
other corrosion Inhibitors) on threaded fasteners or fastener Joint Interfaces. Generally, such coatings 
adversely affect the fastener torque and the Joint clamping force, and may damage the fastener. When you 
Install fasteners, use the correct tightening sequence and specifications. Following these Instructions can 
help you avoid damage to parts and systems.
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GENERAL DESCRIPTION
The steering wheel and column components include a 

steering wheel, horn pad or inflator module, steering 
column, and brackets.

The locking, energy-absorbing, steering column 
includes three important features in addition to the 
steering function.

1. The column is energy-absorbing, designed to com
press in a front-end collision to minimize the possi
bility of injury to the driver of the vehicle.

2. The ignition switch and lock are mounted conve
niently on the column.

3. With the column mounted lock, the ignition, steer
ing, and gearshifting operation can be locked to 
inhibit theft of the vehicle.

The column may be disassembled and reassembled. 
To ensure the energy absorbing action, it is important 
that the specified screws, bolts, and nuts be used only 
as designated and they are tightened to the specified 
torque.

NOTICE: When the column Is removed from 
the vehicle, actions such as a sharp blow on 
the end of the steering shaft or shift lever, 
leaning on the column assembly, or dropping 
the assembly could shear or loosen the plas
tic fasteners that maintain column rigidity.

1 9 9 4 9 ! 99995H IS S IO N  SHIi?9 
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The brake transmission shift interlock (BTSI) system 
prevents the automatic transmission from being shifted 
out of PARK unless the brake pedal is depressed. 
When the brake pedal is depressed, the BTSI solenoid 
releases a lock paw, enabling the shift linkage to move 
and the shift lever to operate.

When service operations are required, the BTSI sys
tem can be overridden. This is done by turning the 
ignition switch to OFF (not locked) and removing battery 
voltage from the solenoid.

SUPPLEMENTAL INFLATABLE
/ m i

The supplemental inflatable restraint (SIR) system 
supplements the normal restraint of the driver’s seat 
belt by deploying an air bag from the center of the 
steering wheel during an accident. The air bag deploys 
when the vehicle is involved in a front end collision of 
sufficient force. Refer to SECTION 9J.

DIAGNOSIS
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Refer to “Diagnosis of the Steering Column” in this R E Q U IR I _ ~ ~ D E N T
Jctlon- Refer to SECTION 9J.



I .*11.. i l_ , , ■ 9 v.„\'  ̂ 9 9  J_JiCLE SERVICE 3F-3

DIAGNOSIS O F  THE STEERING COLUMN

11 Not U nlock

p YES MS
1 aft Assembly? Go to Step 2. Go to Step 3.
2 Repa: cl r i.r(;cz as needed. Go to Unit Repair.

Dams 'v. • I Go to Step 4. Go to Step o
Go to Unit Repair.

sembly? Go to Step 6. icj'j 7.
sing assembly. Go to Unit Repair.

I-;. system? Go to Step 8. Go to Step 9.
Repair or replace as needed. Go to Unit Repair.

9 Damaged ignition switch assembly? Go to Step 10. Go to Step 11.
10 Replace ignition switch assembly. Go to Unit Repair.
11 Park lock cable misadjusted? Go to Step 12. Go to Step 13.
12 irk lock cable. Go to Unit Repair.
13 Shift lever not in “PARK”. Go to Step 14. Go to Step 15.

Place gear shifter in “PARK” position. Go to Unit Repair.
Incorrect, bent or twisted key? Go to Step 16.

J . Go to Unit Repair.

i Will Net L@ek

STEP •E/ACTION YES m
1 Damaged shear bolts? Go to Step 2. ,'c o i tep 3.

.'.-sr: :.v:';:dr bolts. Go to Unit Repair.
3 • ibly? Go to Step 4. Go to Step 5.
4 Replace housing assembly. Go to Unit Repair.

Improper shift linkage adjustment? Go to Step 6 Go to Step 7
6 Adjust shift linkage adjustment. Go to Unit Repair.
7 Damaged BTSI system? Go to Step 8. Go to Step 0.
8 Repair or replace as needed. Go to Unit Repair.

aft assembly? Go to Step 10. Go to Stsp 11.
10 ■ Go to Unit Repair.
11 Damaged ignition switch assembly? Go to Step 12. Go to Step 13.
12 Repls ion switch assembly. Go to Unit Repair.
13 Incorrect, bent or twisted key? Go to Step 14. Go to Step 15.
14 Go to Unit Repair.
15 Park lock cable misadjusted? Go to Step 16. Go to Step 17.
16 Adjust park lock cable. Go to Unit Repair.
17 Shift lever not in “PARK”? Go to Step 18.
18 lifter in “PARK” position. Go to Unit Repair.
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Lock System-High Effort

STEP CAUSE/ACTION YES NO
1 Damaged BTSI system? Go to Step 2. Go to Step 3.
2 Repair or replace as needed. Go to Unit Repair.
3 Damaged lock cylinder housing assembly? Go to Step 4. Go to Step 5.
4 Replace lock cylinder housing. Go to Unit Repair.
5 Damaged shaft assembly? Go to Step 6. Go to Step 7.
6 Replace shaft assembly. Go to Unit Repair.
7 Damaged ignition switch assembly? Go to Step 8. Go to Step 9.
8 Replace ignition switch assembly. Go to Unit Repair.
9 Improper shaft linkage adjustment? Go to Step 10. Go to Step 11.
10 Adjust shift linkage adjustment. Go to Unit Repair.
11 Broken or weak rack preload spring? Go to Step 12. Go to Step 13.
12 Replace rack preload spring. Go to Unit Repair.
13 Park lock cable misadjusted? Go to Step 14. Go to Step 15.
14 Adjust park lock cable. Go to Unit Repair.
15 Incorrect, bent or twisted key? Go to Step 16. Go to Step 17.
16 Replace key. Exit.
17 Bent or broken rack? Go to Step 18.
18 Replace rack. Go to Unit Repair.

L@©te © fin d e r Hig !ort Between the “OFF” and “OFF-LOCK”
Positions

STEP CAUSE/ACTION YES NO
Distorted rack? Go to Step 2.
Repair or replace as required. Go to Unit Repair.

L@ek C^linder-Sticks in “START” Position

STEP CAUSE/ACTION YES NO
1 Damaged BTSI system? Go to Step 2. Go to Step 3.
2 Repair or replace as required. Go to Unit Repair.
3 Damaged housing assembly? Go to Step 4. Go to Step 5.
4 Replace housing assembly. Go to Unit Repair.

Damaged shaft assembly? Go to Step 6. Go to Step 7.
Replace shaft assembly. Exit.

7 Park lock cable misadjusted? Go to Step 8.
8 Adjust park lock cable. Go to Unit Repair.

Key Cannot Be Removed in the “OFF-LOCK” Position

STEP CAUSE/ACTION YES NO
Damaged shaft system? Go to Step 2. Go to Step 3.

2 Replace shaft assembly. Go to Unit Repair.
Damaged housing assembly? Go to Step 4. Go to Step 5.

4 Replace housing assembly. Go to Unit Repair.
Damaged BTSI system? Go to Step 6. Go to Step 7.
Repair or Replace as required. Go to Unit Repair.
Incorrect, bent or twisted key? Go to Step 8. Go to S
Replace key. Exit.
Park lock cable misadjusted? Go to Step 10.
Adjust park lock cable. Go to Unit Repair.



Steering Vibrates, (Shudders), During Low Speed or S tatic  Steering

STEP CAUSE/ACTION YES NO
1 Air in system? Go to Step 2. Go to Step 3.
2 Bleed air from power steering system. Exit.
3 Loose power steering belt? Go to Step 4.
4 Tighten power steering belt. Exit.

Noise in the Column.

STEP CAUSE/ACTION YES NO
1 Worn or broken lower or upper steering col

umn jacket bushing assembly.
Go to Step 2. Go to Step 3.

2 Replace bushing. Go to Unit Repair.
3 Column not correctly aligned? Go to Step 4. Go to Step 5.
4 Align column correctly. Go to Unit Repair.
5 Horn contact ring not lubricated? Go to Step 6. Go to Step 7.
6 Lubricate horn contact ring. Go to Unit Repair.
7 Lack of grease on bearing or bearing surface? Go to Step 8. Go to Step 9.
8 Lubricate bearings and surfaces. Go to Unit Repair.
9 Retaining ring not sealed? Go to Step 10. Go to Step 11.
10 Seat retaining ring. Go to Unit Repair.
11 Sheared intermediate shaft plastic joint? Go to Step 12. Go to Step 13.
12 Replace intermediate shaft. Go to Unit Repair.
13 Loose column components? Go to Step 14. Go to Step 15.
14 Replace loose components. Exit.
15 Unlubricated spherical joints? Go to Step 16. Go to Step 17.
16 Lubricate spherical joints. Exit.
17 Loose steering coupling? Go to Step 18. Go to Step 19.
18 Tighten steering coupling. Go to Unit Repair.
19 Joints from column to gear loose? Go to Step 20. Go to Step 21.
20 Tighten all connectors. Go to Unit Repair.
21 Loose intermediate shaft pinch bolt? Go to Step 22.
22 Tighten pinch bolt to specified torque. Go to Unit Repair.

High Steering Shaft Effort

STEP CAUSE/ACTION YES NO
1 Column assembly is misaligned? Go to Step 2. Go to Step 3.
2 Align column correctly. Go to Unit Repair.
3 Worn or broken lower or upper steering col

umn jacket bushing assembly?
Gb to Step 4.

4 Replace bushing assembly. Go to Unit Repair.
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in Mounted Column

CAUSE/ACTION YES NO
CoSumn mounting bracket bolts loose? Go to Step 2. ■3o r'\o S9.-9
j 9 .3n connectio Go to Unit Repair.
Broken weld nut on |ack€ ■ Go to Step 4. Go to Step 3.

' Replace jacket assembly, Go to Unit Repair.
Column bracket capsule sheared? Go to Step 4. ■Go to 5.
. M" head pivot : Go to Step 4. Go to Step 7.

- pin in support? Go to Step 4. Go to 8. ;
^ j 1 pport screws - Go to Step 9. v7.o lo Btoo 0.

. . /an support screv- Go to Unit Repair.
Loose column upper and lower bracket to jack
et bolts?

3o to Step 11. Go to Step 12.

Tighten bolts to specified torque. Go to Unit Repair.
. Loose lower bracket to adapter and bearing 

assembly, mounting bolts?
Go to Step 13. Go to Step 14. j

Tighten mounting screws to specified torque. Go to Unit Repair.
9' Loose I.P. to jacket mounting bolts? Go to Step 15.

Tighten mounting bolts to specified torque. Go to Unit Repair.

St®©Firag Wfi@®l L@@s@

YES NO
Excessive clearance between holes in support 
or housing and pivot pin diameter?

Go to Step 2. Go to Step 3.

Ir. . • support out of round? B. Is hous
ing damaged? C. Is the pivot pin seated cor
rectly

Go to Unit Repair. Go to Step 3. j

Broken or missing joint preload spring? Go to Step 4. Go to Step 5.
- Replace joint preload spring. Go to Unit Repair. Go to Step 5.

Upper bearing not seated in housing? Go to Step 6. Go to Step 7.
Seat bearing in housi Go to Unit Repair.
Missing upper bearing inner race seal? Go to Step 8. Go to Step 9.
Replace inner race seal. Go to Unit Repair.

pport screws? Go to Step 10.
Tighten screws to specified torque. Go to Unit Repair.

Wh@®l L@®@® in every  other Tilt Position

STEP OH YES NO
Loose fit between shoe and show pivot/dowel
pi

Go to Step 2. Go to Step 3.

Replace pivot/dowel | Go to Unit Repair.
Shoe not in free slot (both shoes engaged on 
pin at the same time)?

Go to Step 4.

Check for proper shoes and replace if neces- 
.

Go to Unit Repair.
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St@@risig W h @ ® l  not L@ekinfg in wm$j Tilt P@©ition
STEP CAUSE/ACTION YES

1 Shoe seized on pivot pin? Go to Go to Step 3.
2 Replace the shoes and pivot pin. \'t.o to •-!: .
3 Burrs or dirt in shoe grooves? Go to S tep 5.
4 Remove burrs and dirt from grooves.
5 Weak or broken shoe lock spring? Go to Step 6.
6 Replace shoe lock spring. Go to Unit Repair.

Steering W heel Fails t@ Return t@ T@p v i t  9 '9 i9 ;^

STEP CAUSE/ACTION S
1 Binding pivot pins? Cj:g to fcitejp 2. Go to Step 3.
2 Lubricate end of pivot pin. Go to S;?2K ficjotir.
3 Broken or weak wheel tilt spring? Go to Step 4. teo 5.
4 Replace tilt spring. Go to Unit Repair.
5 Binding wire harness, Go to Step 6.
6 Loossn screws, reposition wires. >xi-:

N oise  when Tilting ©©liamra

STEP eAUSS/ACTlOK YES WO
1 Worn upper tilt bumpers? Go to Step 2. Go to Step 3.
2 Replace support assembly. Go to Unit Repair.
3 Unlubricated tilt spheres? Go to Step 4.
4 Lubricate tilt spheres. Go to Unit Repair.

Pivot and Switch Assembly inoperatives No “LOW,” “HIGH” and/or
“WASH”

STEP CAUSE/ACTION YES NO
1 Loose body to switch connector? Go to Step 2. Go to Step 3.
2 Tighten connection, check operation. Exit.
3 Internally damaged or worn switch? Go to Step 4.
4 Replace switch. Go to Unit Repair.

Ignition Sw itch! E lectrical S y stem  will ra@t Fy^©tS@ei

STEP CAUSE/ACTION YES 1
1 Damaged ignition switch? Go to Step 2. Go to Step 3.
2 Replace ignition switch assembly. Go to Unit Repair.
3 Loose connection at the ignition switch or col

umn connectors?
Go to Step 4.

4 Connect securely, check operation. Go to Unit Repair.

Ignition Sw itch  will no& t m m

STEP CAUSE/ACTION YES NO
1 Damaged ignition switch? Go to Step 2.
2 Replace ignition switch assembly. Go to Unit Repair.



' - - ERING WHE1 ) ' . 9 . 1 ,  '

itch will ©̂ bi<£©1

STEP CTiOW YES NO
1 Broken, missing, or out of position detent, 

return or canceling spring?
Go to Step 2. Go to S

2 Replace turn signal switch. Unit Repair.
3 ’itch mounting screws? Go to Step 4. Go to Step 5.
4 Tighten screws to specified torque. Go to Unit Repair.
5 Broken switch? Go to Step 6. Go to Step 7.
6 Replace turn signal switch. Go to Unit Repair.
7 Uneven or canceling cam to canceling spring

interference?
Go to Step 8.

8 Inspect canceling cam & switch (replace dam
aged parte)

Go to Unit Repair.

jn a l Difficult to  Operate

STEP CAUSE/ACTION YES NO
1 Broken switcf Go to Step 2. CvG to Step 3. !
2 Replace turn signal switc Go to Unit Repair.
3 Switch mounted loosely? Go to Step 4. Go to S
4 Install switch correctly. Go to Unit Repair.
5 Foreign material? Go to Step 6.
6 Remove foreign material. Exit.

il will not ludieat® Lars® ©Siang®

STEP DEMOTION YES NO
1 Broken switch? Go to Step 2. Go to Step 3.
2 Replace turn signal switch. Go to Unit Repair.
3 Broken lane change pressure pad or spring 

hanger?
Go to Step 4. Go to Step 5.

4 Replace turn signal switch. Go to Unit Repair.
5 Jammed base wires? Go to Step 6.
6 Reposition wire harness. Go to Unit Repair.

jrsai will ei®t S t e f  in T fe s m

STEP CAUSE/ACTION YES NO
1 Broken switch? Go to Step 2. Go to Step 3.
2 Replace turn signal switch. Go to Unit Repair.
3 Foreign material or loose parts impeding 

movement of the switch?
Go to Step 4. Go to Step 5.

4 Remove foreign material. Exit.
5 Broken or missing detent? Go to Step 6.

Replace turn signal switch. Go to Unit Repair.

c t io n YES NO
1 Damaged turn signal switch? Go to Step 2. Go to S
2 Replace turn signal switch. Go to Unit Repair.

Go to Step 4.
Remove foreign material. Exit.
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Hazard Sw itch w ill not Stay On or Difff

STEP CAUSE/ACTION S
1 Loose turn signal switch? Go to Step 2. to Step S.
2 Tighten turn signal switch to correct torque. Go to Unit Repair.
3 Interference with other components? Go to Step 4. C.H te Step 5.
4 Reposition components. Exit.
5 Foreign material? Go to Step 6. Go to Step 7.
6 Remove foreign material. Exit.
7 Damaged or broken turn signal switch? Go to Step 8.
8 Replace turn signal switch. . Unit Repair.

No Ttirn Signal Lights

STEP CAUSE/ACTION YES NO
1 Damaged turn signal lights? Go to Step 2. Go to Step 3.
2 Replace bulbs. Exit.
3 Electrical failure in wiring harness? Go to Step v:0 u: r.'ir,;:; ti.
4 Replace turn signal switch if damage is on col

umn side of connection.
Go to Unit Repair.

5 Inoperative turn signal flasher? Go to Step 6. '■v.o 'x> (>Sep 7. j
6 Replace turn signal flasher. Go to Unit Repair.
7 Loose turn signal switch connector? Go to Step 8. •:ep S.
8 Tighten all wiring connectors. Go to Unit Repair.
9 Blown fuse? Go to Step 10.
10 Replace fuse. Exit.

Ttirn Indicator Light On, But Not Flashing

STEP CAUSE/ACTION YES NO
1 Inoperative turn signal flasher? Go to Step 2. Go to Step 3.
2 Replace turn signal flashers. Exit.
3 Inoperative turn signal switch? Go to Step 4. Go to Step 5,

4 Replace turn signal switch. Go to Unit Repair.
5 High resistance connection? Go to Step 6.
6 Inspect and repair connections. Go to Unit Repair.

Front or Rear TUrn Signal Lights Not Flashing

STEP CAUSE/ACTION § m
1 Burned-out or damaged turn signal bulb? Go to Step 2. Go '«)
2 Replace bulbs. t.
3 High resistance connection to ground at bulb 

socket?
Go to Step 4. Gu to S'csp 5.

4 Check for shorts to ground. Exit.
5 Loose turn signal switch connection? Go to Step 6.
6 Reconnect turn signal switch. Go to Unit Repair.
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CAUSE/ACTION ' ¥ES i90
Burned-out or dai Go to Step 2. Go to Step 3.
Replace bulb Exit.

unds in wirii : 9 /' Go to Step 4.
. Inspect for broken wires or damaged terminals 

and repair if necessa
1.

STEP CAUSEMCTION YES NO
1 Blown fus Go to Step 2. Go to S
2 Repls Exit.
3 Inoperative hazard warning flasher? Go to Step 4. ';:c Stap
■ Replace multifunction switch. Go to Unit Repair.

Loose turn signal switch connection? 99 to Step 6.
Check wire harness connection. Unit Repair.

Trbni/Ln) © S g jm al Q J g fe ts  P f a s f t  S t e w

STEP ■ • 99999 999 YES NO
1 Loosa trm  signal connection".' Go to Step 2.
2 Check wire harness connects 1

ON-VEHICLE SERVICE

SERVICE PRECAUTIONS - 
SUPPLEMENTAL 

INF , i . ' • I.
CAUTION: When performing service on or 
around SIR components or wiring, follow the 
procedures listed below to temporarily dis
able the SIR system. Failure to follow proce
dures could resu it in possib le  a ir bag 
deployment, personal injury or otherwise 
unneeded SIR repairs.

ffl Important

■ The DERM can maintain sufficient voltage to cause 
deployment for up to 2 minutes after the ignition 
switch is turned off, the battery has been discon
nected, or the fuse powering the DERM has been
removed. Many of the service procedures require 
removal of the “AIR BAG” fuse and the inflator 
module yellow 2-way electrical connector from the 
deployment loop to avoid an accidental deploy
ment.

Disabling The SIR System 

s  Remove or Disconnect

o Turn the steering wheel so that the vehicle’s 
wheels are pointing straight ahead.

B Turn ignition switch to “LOCK” and remove key.
1. “AIR BAG” fuse from l/P fuse block.

2. Knee bolster. Refer to SECTION 10A4.
3. Connector Position Assurance (CPA) retainer, and 

yellow 2-way SIR connector at base of steering 
column.

m Important

• With the “AIR BAG” fuse removed and ignition 
switch “ON” the “SIR” warning lamp will be 
“ON."This is normal operation and does not indi
cate an SIR fault.

Enabling The SIR System 

0 Install or Connect

• Turn ignition switch to “LOCK” and remove the key.
1. Yellow 2-way SIR connector and CPA retainer at 

base of steering column.
2. Knee bolster. Refer to SECTION 10A4.
3. “AIR BAG” fuse to l/P fuse block.

• Staying well away from inflator module, turn the 
ignition switch to “RUN” and verify that the 
“SIR” warning lamp flashes 7 times and then 
turns off. If it does not operate as described, 
perform the “SIR Diagnostic System Check” in 
SECTION 9J.

Live (Undeployed) Inflator Modul® Handling
Special care is necessary when handling and storing 

a live (undeployed) inflator module. The rapid gas gen
eration produced during deployment of the air bag could



cause the inflator module, or another object placed in 
front of the inflator module, to be thrown through the air 
in the unlikely event of an accidental deployment.

CAUTION: When carrying a live inflator mod
ule, make sure the bag opening cover is 
pointed away from you. In case of accidental 
deployment, the bag will then deploy with a 
minimal chance of injury. Never carry the 
inflator module by the wires or connectors on 
the underside of the module. When placing a 
live inflator module on a bench or other sur
face, always face the bag and trim cover up, 
away from the surface. This is necessary so 
that a free space is provided to allow the air 
bag to expand in the unlikely event of acci
dental deployment. Never rest a steering col
umn assembly on the steering wheel with the 
inflator module face down and the column 
vertical. Otherwise, personal injury may 
result.

Deployed Inflator Module Handling
After an inflator module has been deployed, the sur

face of the air bag may contain a powdery residue. This 
powder consists primarily of cornstarch (used to lubri
cate the bag as it inflates) and by-products of the chem
ical reaction. Sodium hydroxide dust (similar to lye 
soap) is produced as a by-product of the deployment 
reaction. The sodium hydroxide then quickly reacts with 
atmospheric moisture and is converted to sodium car
bonate and sodium bicarbonate (baking soda). There
fore, it is unlikely that sodium hydroxide will be present 
after deployment. However as a precaution, wear 
gloves and safety glasses to prevent any possible irrita
tion of the skin or eyes.

Inflator Module Shipping Procedure
Refer to SECTION 9J.

Inflator Module Scrapping Procedure

CAUTION: Failure to follow proper Supple
mental Inflatable Restraint (SIR) inflator mod
ule disposal procedures can result in air bag 
deployment which may cause personal injury. 
Undeployed inflator modules must not be dis
posed of through normal refuse channels. 
The undeployed inflator module contains 
substances that can cause severe illness or 
personal injury if the sealed container is dam
aged during disposal. Disposal in any manner 
inconsistent with proper procedures may be 
a violation of federal, state and/or local laws.

Refer to SECTION 9J.

W IRING REPAIRS
For wiring repairs and electrical diagnosis, refer to the 

Driveability, Emissions and Electrical Diagnosis Manual.

NOTICE: D o  n o t  r e p a i r  o r  s p l i c e  t h e  w i r e  
h a r n e s s  o n  t h e  c o lu m n  s i d e  o f  t h e  c o n n e c t o r .
I f  w i r i n g  w i t h in  t h e  c o l u m n  r e q u i r e s  r e p a i r ,  
r e p l a c e  t h e  c o m p o n e n t  w i t h  a  n e w  r e p l a c e 
m e n t  p a r t  F a i l u r e  t o  f o l l o w  t h e s e  i n s t r u c t i o n s  
c o u l d  c a u s e  a  s h o r t  c i r c u i t  a n d  m a l f u n c t i o n  
o f  t h e  s t e e r i n g  c o lu m n  c o n t r o l s .

IGNITION SWITCH
Refer to “ Ignition and Key Alarm Switch” in 

SECTIONS 3F4 or 3F5.

INFLATOR MODULE 
REPLACEMENT

CAUTION: When performing service on or 
around SIR components or wiring, follow the 
procedures listed below to temporarily dis
able the SIR system. Failure to follow proce
dures couid result in possible air bag 
deployment, personal injury, or otherwise 
unneeded SIR system repairs.

0 Remove or Disconnect (Figure 1)

1. Disable the SIR system. Refer to “Disabling the 
SIR System” in this section.

2. Negative battery cable. Refer to SECTION 6D1.
3. Turn steering wheel 90 degrees to access rear 

shroud holes to inflator module.
4. Insert screw driver and push leaf spring to release 

pin.
5. Turn steering wheel 180 degrees to access remain

ing rear shroud holes.
6. Insert screw driver and push leaf spring to release 

pin.
7. Inflator module (tilt rearward from the top to access 

SIR wiring).
8. SIR lead wire from clip on inflator module.
9. SIR lead wire from clip on steering wheel.

10. Connector Position Assurance (CPA) and retainer 
from the inflator module.

CAUTION: When carrying a live inflator mod
ule, make sure the bag opening is pointed 
away from you. In case of accidental deploy
ment, the bag will then deploy with a minimal 
chance of personal injury. Never carry the 
inflator module by the wires or connectors on 
the underside of the module. When placing a 
alive inflator module on a bench or other sur
face, always face the bag and trim cover up, 
away from the surface. This is necessary so 
that a free space is provided to allow the air 
bag to expand in the unlikely event of acci
dental deployment. Never rest a steering col
umn assembly on the steering wheel with the 
inflator module face down and the column 
vertical. Otherwise, personal injury may 
result.



Figure 1—Inflator Module Components

Install or Connect (Figure 1)

1. SIR Connector Position Assurance (CPA) and 
retainer to the inflator module.

2. SIR lead wire to clip on steering wheel.
3. SIR lead wire to clip on inflator module.
4. Inflator module by pressing it firmly into steering 

wheel enough to engage and latch all four notched 
pins in the leaf spring. Do not pinch the wires.

5. Negative battery cable.
6. Enable the SIR system. Refer to “Enabling the SIR 

System” in this section.

HORN CONTACT REPLACEMENT 
(Plunger Switch!

0  Remove or Disconnect (Figure 2)

1. Negative battery cable. Refer to SECTION 6D1.
2. Disable the SIR system. Refer to “Disabling the 

SIR System” in this section.
3. Inflator module. Refer to “ Inflator Module 

Replacement” in this section.
4. Horn contact from steering column.

0  Install or Connect (Figure 2)

1. Horn contact into steering column.
2. Inflator module to the steering wheel.
3. Negative battery cable.
4. Enable the SIR system.

0

w m m  : 1 ' . —

REPLACEMENT

Remove or Disconnect (Figure 3)

1. Negative battery cable. Refer to SECTION 6D1.
2. Pull four corners of horn pad from steering wheel.
3. Ground wire.
4. Horn wire assembly.
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Figure 3—Horn Pad Assembly Replacement

0  install or Connect (Figure 3)

1. Horn wire assembly.
2. Ground wire.
3. Push horn pad assembly on steering wheel.
4. Negative battery cable.

9 9 9 9 9  9  '91 .EEL 
REPLACEMENT

Tool Required:
J 1859-A Steering Wheel Puller

R  Remove or Disconnect (Figures 4 and 5)

1. Negative battery cable. Refer to SECTION 6D1.
2. Disable the SIR system (if equipped). Refer to 

“Disabling the SIR System” in this section.
3. Inflator module. Refer to “ Inflator Module 

Replacement” in this section.

Figure 5—Steering Wheel Removal

4. Horn contact (if equipped with SIR). Refer to “Horn 
Contact Replacement” in this section.

5. Horn pad assembly (if not equipped with SIR). 
Refer to “Horn Pad Assembly Replacement” in this 
section.

6. Steering wheel nut.

• Notice the alignment mark and its relationship 
to the steering wheel and steering shaft.

7. Steering wheel using J 1859-A (Figure 5).

NOTICE: Do not hammer on the puller or 
damage could result to the steering column.

Install or Connect (Figures 4 and 5)

1. Steering wheel onto the steering shaft.

• Align the marks on steering shaft and steering 
wheel.

2. Steering wheel nut.

Tighten

• Nut to 40 N.m (29 Ib. ft.).

3. Horn pad assembly (if not equipped with SIR).
4. Horn contact (if equipped with SIR).
5. Inflator module assembly.
6. Negative battery cable.
7. Enable the SIR system (if equipped with SIR). 

Refer to “Enabling the SIR System” in this section.

TILT WHEEL LEVER
901P99M9P1K19

E 3  Remove or Disconnect

1. Pull lever out.

0  Install or Connect



M U L T IF U N C T IO N  T U R N
SIGNAL/HAZARD SWITCH 

REPLACEMENT

Remove or Disconnect (Figures § and 7)

1. Make sure the lever is in the center or “Off” posi
tion.

Figure §—Multifunction Lever

2. Negative battery cable. Refer to SECTION 6D1.
3. Disable the SIR system. Refer to “Disabling the 

SIR System” in this section.
4. Inflator module. Refer to “Inflator Module Replace

ments! R” in this section.
5. Tilt wheel lever. Refer to “Tilt Wheel Lever 

Replacement” in this section.
6. Horn contact (if equipped with SIR). Refer to “Horn 

Contact Replacement” in this section.
7. Horn pad assembly (if not equipped with SIR). 

Refer to “Horn Pad Assembly Replacement” in this 
section.

8. Steering wheel nut.
9. Steering wheel using J 1859-A. Refer to “Steering 

Wheel Replacement” in this section.
10. Knee bolster. Refer to SECTION 10A4.
11. Loosen steering column bracket nuts.
12. Two TORX® head screws from lower column cov

er.
13. Lower column cover.

® Tilt cover down and slide back to disengage 
locking tabs.

14. Two TORX.RTM® head screws from upper column 
cover.

15. Steering column lock set. Refer to SECTIONS 3F4 
or 3F5.

16. Upper column cover.
17. Two wire harness straps from steering column wire 

harness.
18. Retainer (CPA) and connector from BTSI.
19. Steering column bulkhead connector from vehicle 

wire harness.



20. Gray and black connectors of switch from column 
bulkhead connector.

21. Two TORX® head screws on switch.
22. Multifunction turn signal/hazard switch.

B  Install or Connect (Figures 3 and 7)

1. Multifunction turn signal/hazard switch.
• Use small blade screwdriver to compress elec

trical contact and move multifunction switch into 
position.

• Electrical contact must rest on cancelling cam 
assembly.

2. Two TORX® head screws on switch.

Tighten

• Screws to 6 N-m (53 Ib. in.).
3. Gray and black connectors of switch to column 

bulkhead connector.
4. Steering column bulkhead connector to vehicle wire 

harness.
5. Connector and retainer (CPA) to BTSI.
6. Two wire straps on steering column wire harness.
7. Upper column cover.
8. Steering column bracket nuts.

Tighten

• Nuts to 30 N.m (22 Ib. ft.).
9. Knee bolster.

10. Steering column cylinder lock set.
11. Two TORX® head screws to upper column cover.

mi Tighten

• Screws to 1.4 N.m (12 Ib. in.).
12. Lower column cover.
13. Two TORX® head screws to lower column cover.

• Screws to 6 N m (53 Ib. in.).
14. Make sure the lever is in the center or “OFF” posi

tion.
15. Steering wheel onto the steering shaft.
16. Steering wheel nut.

Tighten

• Nut to 40 N-m (29 Ib. ft.).
17. Horn pad assembly (if not equipped with SIR).
18. Horn contact (if equipped with SIR).
19. Inflator module.
20. nit wheel lever.
21. Negative battery cable.
22. Enable the SIR system (if equipped). Refer to 

“Enabling the SIR System” in this section.

©StBFif yaws®
R  Remove or Disconnect

1. Roll seal back until TORX® head screw is 
exposed.

2. TORX® head screw.

3. Shift lever.

0 Install or Connect

1. Shift lever.
2. TORX® head screw.

® Screw to 22 N-m (29 Ib. ft.).

3. Roll seal over TORX® head screw.

S H  

M Y

Remove or Disconnect

1. TORX® head screws from lower column cover. Do 
not remove cover, let the lower column cover pivot 
on upper column cover.

2. Roll seal back until TORX® head screw is 
exposed.

3. TORX® head screw from shift lever.
4. Shift lever.
5. Shift lever seal.

0 Install or Connect

1. Shift lever seal.
2. Shift lever.
3. TORX® head screw to shift lever.

• Screw to 22 N-m (16 Ib. ft.).

4. Roll seal up lever until TORX® head screw is cov
ered.

5. TORX® head screws to lower column cover.

• Screws to 6 N.m (53 Ib. in.).

9  . I 99i9o)uMii1i: ©9/^99 
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Remove or Disconnect (Figure 8)

• Set the front wheels in the straight-ahead position 
and the steering wheel in the “LOCKED” position.

1. Shield from steering gear.

• Mark the upper to lower intermediate shaft and 
the lower shaft coupler to the steering gear 
inputshaft relationship to be sure of proper 
installation.

2. Nut and bolt from upper to lower shaft connection.
3. Bolt from lower shaft coupler.
4. Intermediate shaft assembly by sliding shaft up (to

wards dash) to get lower shaft coupler to clear 
steering gear inputshaft.

5. Slide intermediate shaft down out of the upper 
shaft.

0 Install or Connect (Figure 8)

1. Upper end of intermediate shaft into upper shaft.
2. Lower end of intermediate shaft coupler onto steer

ing gear wormshaft. Align marks made at removal 
only if putting the same shaft back in.

3. Bolt to lower shaft coupler.



Figure S—Intermediate Shaft Installation

4. Bolt and nut to upper end of shaft. 

Tighten

• Upper nut to 62 N-m (46 Ib. ft.).
• Coupler pinch bolt to 30 N-m (22 Ib. ft.).

5. Shield on to steering gear.

STEERING C O LU M N  
REPLACEMENT

Remove or Disconnect (Figures 7 through 9)

NOTICE: When the column Is removed from 
the vehicle, a sharp blow on the end of the . 
steering shaft or shift lever, leaning on the 
column assembly, or dropping of the assem
bly could shear or loosen the plastic fasten
ers that maintain column rigidity.

° Set front wheels in the straight-ahead position and 
the steering wheel in the “LOCKED" position.

1. Negative battery cable. Refer to SECTION 6D1.
2. Disable the (SIR). Refer to “Disabling the SIR 

System” in this section.
3. Screws and steering column trim panels. Refer to 

SECTION 10A4.
4. Transmission control cable from the column.
5. Steering wheel. Refer to “ Steering W heel 

Replacement" in this section.
6. Harness at the connectors.

7. Nut and bolt from upper to lower shaft connection.
8. Nuts from upper and lower support brackets.
9. Lower the steering column.

10. Steering column assembly.
• Rotate the column so the shift lever clears the 

dash panel opening.

0 Install or Connect (Figures 7 through 9)

1. Lower the end of the steering column through the 
dash panel opening.

2. Harness to connectors on the steering column.
3. Raise the steering column into place.

® Rotate column up over two upper studs and 
loosely assemble two nuts.

4. Lower column nuts.
5. Upper column nuts.

Tighten

• Nuts to 30 N-m (22 Ib. ft.).
6. Bolt and nut to upper end of shaft.

Tighten

• Nut to 62 N.m (46 Ib. ft.).
7. Transmission control cable.
8. Steering column trim panel and screws.
9. Steering wheel.

10. Negative battery cable.
11. Enable the SIR system. Refer to “Enabling the SIR 

System” in this section.



DASH PANEL
DASH PANEL

ALL C/K EXCEPT 
C 3500HD

C 3500HD

Figure 9—Steering Column Seal

S TE E M 99 © 9Il9;!M<I SEAL 
R E P LA C E M E N T  (ALL EXCEPT C 

3500HD)
Remove or Disconnect (Figures 7 and 9)

® Set the front wheels in the straight-ahead position 
and the steering wheel in the “LOCKED” position.

• Mark the upper to lower intermediate shaft to be 
sure of proper installation.

1. Shield from steering gear.
2. Nut and bolt from upper to lower shaft connection.
3. Pull lower shaft out of upper shaft.
4. Seal by grasping and compressing it while pulling 

away from dash panel.

0 Install or Connect (Figures 7 and 9)

1. Slide seal up steering column.
2. Align locating tab on seal with notch at the bottom 

of dash panel opening.
3. Slightly compress seal while forcing it inward until 

retaining collar snaps open inside cab.
4. Pull lower shaft up into upper shaft.

• Verify retaining collar has opened inside cab 
360 degrees.

5. Nut and bolt to upper end of shaft.

§ 9 M 1 9 i9 ;  9 9 L 9 - IN  S E ^ L

Remove or Disconnect (Figures 7 and 9)

1. Steering column. Refer to “Steering Column 
Replacement” in this section.

2. Push locking ring tabs inward one at a time until 
seal separates from the dash panel. Note position 
of locating tab directly at bottom of the locking ring 
and dash panel opening (Figure 9).

0 Install or Connect (Figures 7 and 9)

1. Align locating tab groove on seal directly at bottom 
of dash panel opening so sheet metal fits into the 
tabs groove. Force the seal upward and inward 
until seal snaps into place.

2. Steering column.

wifimmm c o lu m n
9'< /• 99: 9 1 9 9  99!99© E

Refer to SECTIONS 3F4 or 3F5.

Tighten

• Nut and bolt to 64 N-m (47 Ib. ft.).
6. Shield to intermediate shaft.



SPECIFICATIONS

FASTENER TIGHTENING SPECIFICATIONS
Item
Intermediate Shaft Coupler Pinch Bolt................ ........................................
Intermediate Shaft Upper Pinch Nut................. ...............................
Steering Column Bracket Nuts.............................. ......................
Steering Wheel Nut.................... ..................................................................
Support Bracket Bolts................ ............................................. .......
Upper Column Cover Screws..... .................................................................
Lower Column Cover Screws...... ................................................................
Multifunction Turn Signal/Hazard Switch Screws........... ............................
Shift Lever Screw................. ................................................................. .......

T2969

N-m Lb. Ft. Lb. In,
30 22 _

62 46 —

30 22 —

40 29 _

30 22 _

1.4 — 12
6 — 53
6 _ 53

22 16 _

SPECIAL TOOLS

1. STEERING WHEEL PULLER



SECTION 3F4

SUPPLEMENTAL INFLATABLE RESTRAINT 
(SIR) STANDARD STEERING COLUMN

CAUTION: The procedures in this section must be followed in the order listed to tem porarily disable 
the Supplemental Inflatable Restraint (SIR) System and prevent false diagnostic codes from setting. 
Failure to follow procedures could result in possible air bag deployment, personal Injury, or 
otherwise unneeded SIR system repairs.

CAUTION: Before removing or installing any electrical unit or when a tool or equipm ent could easily 
come in contact with "live" exposed electrical term inals, disconnect the negative battery cable to 
help prevent personal injury and/or damage to the vehicle or components. Unless instructed 
otherwise, the ignition switch must be in the "off" or "lock" position.

# j

NOTICE: Always use the correct fastener in the proper location. When you replace a fastener, use ONLY the exact 
part number for that application. General Motors will call out those fasteners that require thread lockers or thread sealant. 
UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or other corrosion inhibitors) 
on threaded fasteners or fastener joint interfaces. Generally, such coatings adversely affect the fastener torque and the 
joint clamping force, and may damage the fastener. When you install fasteners, use the correct tightening sequence and 
specifications. Following these instructions can help you avoid damage to parts and systems.

NOTICE: Once steering column is removed from vehicle, the column is extremely susceptible to damage. Dropping 
steering column assembly on its end could collapse steering shaft or loosen plastic injections which maintain column 
rigidity. Leaning on steering column assembly could cause jacket to bend or deform. Any of the above damage could 
impair steering column’s collapsible design. If it is necessary to remove steering wheel, use only the specified steering 
wheel puller and holding fixture. Never place column directly into a vise. Under no conditions should the end of shaft 
be hammered on as hammering could loosen plastic injections which maintain steering column rigidity.

CONTENTS
Disabling the SIR System.....................................3F4-4 Upper Column housing Components.........3F4-18
Enabling the SIR System .....................................3F4-4 Shaft Lock Shield Asm
Lower Shroud........................................................ 3F4-4 Turn Signal Cancel Cam Asm
Strg Column Lock Cyl S e t ...................................3F4-4 Upper Bearing Spring
Upper Shroud.........................................................3F4-4 Thrust Washer
Shift Lever Seal (C/S only)...................................3F4-4 Lock Module Asm................................... 3F4-19
SIR Coil Assembly................................................3F4-6 Strg Col Housing A s m ................................ 3F4-20
T/S & Multifunction Switch Asm........................3F4-7 Steering Shaft A sm .......................................  3F4-21
Ign & Key Alarm Switch A sm ............................ 3F4-8 Adapter & Bearing A sm .......................... .... 3F4-21
Strg Column Lock Cyl Set (Lost K e y ) .............3F4-9 Strg Col Jacket A sm .....................................3F4-21
Electrical (BTSI) Actuator (C/S o n ly ) .............3F4-13 Accident D am age................................... 3F4-22
Linear Shift Asm (Removal) (C/S only)...........3F4-14 Specifications ................................................3F4-22
Linear Shift Asm (Disassembly) (C/S only). .  . 3F4-17 Fastener Tightening Specification

Ball & Actuator Asm Special Tools..................................................3F4-23
Shift Lever Clevis
Park Lock Cable Asm
G\S Lever Asm Support Brkt





1-  NUT, HEXAGON LOCKING (M14x1.5)
2- COIL ASM, SIR
3- WASHER, WAVE
4- RING, RETAINING
5- SHIELD ASM, SHAFT LOCK
6- CAM ASM, T/SIG CANCEL
7- SPRING, UPPER BEARING
8- WASHER, THRUST
9- SCREW, TORX HEAD

10- SHROUD, UPPER
11- BOLT ASM, LOCK
12- SPRING, LOCK BOLT
13- SCREW, PAN HD TAPPING
14- SCREW, TORX HEAD
15- MODULE ASM, LOCK
16- SEAL, SHIFT LEVER
17- LOCK CYL SET, STRG COLUMN
18- SCREW, TAPPING
19- SWITCH ASM, IGN & KEY ALARM
22- STRAP, WIRE HARNESS
23- CONNECTOR, AXIAL POSN ASSUR
24- SWITCH ASM, T/S & MULTIFUNC
26- HOUSING ASM, STRG COLUMN
27- PROTECTOR, SHROUD
28- SHROUD, LOWER
29- STUD, SHROUD MOUNTING
30- RING, RETAINING
31- RING, RETAINING
32- SHAFT ASM, STEERING
33- SCREW, SHIFT LEVER
34- LEVER ASM, AUTO TRANS CONTROL
40- SHIFT ASM, LINEAR
41- CLEVIS, SHIFT LEVER
43- SCREW, FLAT HD 6-LOBED SOC TAP
44- CAM ASM, CABLE SHIFT
45- ACTUATOR ASM, BALL &
46- BOLT, HEX FLANGE HEAD
47- SCREW, OVAL HD 6-LOBED SOC TAP
48- CABLE ASM, PARK LOCK
49- BRACKET, G/S LEVER ASM SUPPORT 
58- JACKET ASM, STRG COL
60- BEARING ASM, ADAPTER &
61-ACTUATOR, ELECTRICAL (BTSI)
62- SHAFT ASM, CPLG & STRG
63- BUSHING, CAM
64- SHAFT ASM, YOKE & INTER STRG
65- BOLT, ROUND HD LOCKING
66- BOLT, PINCH
67- NUT, HEX HD



DISABLING THE SIR SYSTEM

SERVICE PRECAUTIONS

CAUTION: When performing service on or 
around SIR components or SIR wiring, follow 
the procedures listed below to temporarily 
disable the SIR system. Failure to follow 
procedures could result in possible air bag 
deployment, personal Injury, or otherwise 
unneeded SIR system repairs.

The DERM can maintain sufficient voltage to 
cause a deployment for up to 2 minutes after the 
ignition switch is turned "OFF" or the battery is 
disconnected. Many of the service procedures require 
disconnection of the "AIR BAG" fuse and the inflator 
module circuits from the deployment loops to avoid an 
accidentai deployment.

ENABLING THE SIR SYSTEM 

p»| Install or Connect

•  Turn the ignition switch to “LOCK” and remove 
key.

1. Yellow 2-way SIR connector and CPA retainer at 
base of steering column.

2. “AIR BAG” fuse to I/P fuse block.
3. Steering column filler panel. Refer to section 10A4.

•  Turn ignition switch to “RUN” and verify that
the ”AIR BAG” warning lamp flashes 7 times 
and then turns “OFF”. If it does not operate as 
described, perform the “SIR Diagnostic System 
Check” in section 9J-A of the Service Manual 
Supplement.

UNIT REPAIR

[4̂  Remove or Disconnect

•  Turn the steering wheel so that the vehicle's wheels 
are pointing straight ahead.

$ Turn the ignition switch to “LOCK” and remove
key.

1. "AIR BAG” fuse from I/P fuse block.
2. Steering column filler panel. Refer to section 10A4.
3. Connector position assurance (CPA) retainer and 

yellow 2~way SIR connector at base of steering 
column.

[~9~| Important

•  With the "AIR BAG” fuse removed and ignition 
switch ’’ON", the "AIR BAG” warning lamp will be 
"ON ".This is normal operation and does not indicate 
an SIR system malfunction.

LOWER SHROUD 
STRG COLUMN LOCK CYL SET 
UPPER SHROUD 
SHIFT LEVER SEAL (c/s only)
Figure 1, 3, through 5

Tools Required:
J 41352 Modular Column Holding Fixture

Remove or Disconnect

1. Negative (-) battery cable.
2. Disable the SIR system; refer to DISABLING THE 

SIR SYSTEM in this Section.
3. Cplg & Strg shaft assembly (62) or Yoke & Inter 

Strg shaft assembly (64) (Depending on Model) 
from shaft assembly.
#  Remove bolt

NOTICE: Once steering column is removed from vehicle, 
the column is extremely susceptible to damage. See 
NOTICE on page 3F5-1 in this section.

4. Lower or remove steering column from vehicle; 
refer to section 3F.
$  Secure steering column to modular col. holding 

fixture J 41352.
$  Place holding fixture into vise. (See Fig.3)



[ffil inspect

B Steering shaft assembly for accident damage.
(See Figure 27).

5. Two pan head tapping screws (13) from lower 
shroud (28).

6. Lower shroud (28).
O Tilt shroud (28) down and slide back to 

disengage locking tabs.

7. Two torx head screws (14) from 
upper shroud (10).

8. Lift upper shroud (10) to gain access to lock cylinder
hole.
A . Hold key in "START1 position.
B . Using 1/16-inch alien wrench push on lock

cylinder retaining pin.
C. Release key to “RUN" position and p u ll steering

column lock cylinder set (17) from lock
module assembly (15).

D. Remove upper shroud (10).

9. Shift lever; refer to section 3F.
10. Shift lever seal (16).
11. Shroud protector (27) from lower shroud (28).

Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Shift lever seal (16).
2. Shift lever; refer to section 3F.

3. Shroud protector (27) to lower shroud (28).
4. Move shift lever seal (16) and multifunction lever

seal to ease in installation of upper and
lower shrouds.

Figure 5 - Sector and Lock Cylinder Alignment Position



5. Upper shroud (10) and steering co lum n  lock 
cylinder set (17).
A. Key installed in lock cylinder (17) and in 

"RUN" position.
B. Ensure sector in lock module assembly (15) is 

in "R U N " position. (See Figure 5)
C. Lock cylinder (17) to upper shroud (10).
D. Line up locking tab and positioning tab with 

slots in lock module assembly (15) and push 
cylinder (17) into position.

6. Two torx head screws (14) to upper shroud (10). 

HU Tighten

O Tighten screws (14) to 1.4 N -m  (12 lb.in.).

7. Lower shroud (28).
Ensure that slots on lower shroud (28) engage 
with tabs on upper shroud (10).

© Tilt lower shroud up and snap shrouds together.

8. Two pan head tapping screws (13) to lower 
shroud (28).

j ^ j  T igh ten

@ Tighten screws (13) to 6.0 N*m (53 Ib.in.).

9. Shift lever seal (16) and multifunction lever seal into 
position.

10. Raise or install steering column to vehicle; refer to 
section 3F.

11. Cplg & Strg shaft assembly (62) of Yoke & Inter 
Strg shaft (64) to shaft assembly (32).

{^Tighten

@ Tighten bolt to 47 N-m (35 lb.ft). 

jp|[| Tighten

12. If a ll service operations are completed, enable the 
SIR system; refer to "ENABLING THE SIR 
SYSTEM" in this section.

13. Negative (-) battery cable.

SIR COIL ASSEMBLY 
Figures 1 through 7

Tools Required:
J 41352 Modular Column H o ld in g  Fixture

E3 Remove or Disconnect

1. Negative (-) battery cable.
2. Do steps 1 through 7, "Remove or Disconnect", 

LOWER SHROUD, UPPER SHROUD, in this 
section.

3. Air bag module and steering wheel; refer to service 

procedures in section 3F.

NOTICE: SIR coil assembly (2) will become uncentered if:
1) Steering column is separated from steering 

gear and allowed to rotate.
2) Centering spring is pushed down, letting 

hub rotate while coil (2) is removed from 
steering column. (If this occurs, refer to 
Figure 7 to center coil)

Figure 6 - Removing S IR  Coil A ssem b ly

4. Retaining ring (30).
5. SIR coil assembly (2). (See Figure 6)
6. Wave washer (3).



7. Two wire harness straps (22) from steering column 
wire harness.

p7| Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. .Center steering shaft assembly (32) and SIR coil 
assembly (2).
A. Wheels straight ahead,

m Block tooth and centering mark on steering 
shaft assembly (32) at 12 o’clock position.

B. Ignition switch to ’’LOCK” position.
C. Ensure coil (2) is centered; refer to figure (6).

2. Wave washer (3).

NOTICE:New SIR coil assembly (2) will bepre-centered. 
Install new coil, remove and dispose of centering tab.

PERFORM THE FOLLOWING STEPS TO CENTER COIL ASSEMBLY

A. WHEELS STRAIGHT AHEAD.
B. REMOVE COIL ASSEMBLY.
C. HOLD COIL ASSEMBLY WITH BOTTOM UP.
D. WHILE HOLDING COIL ASSEMBLY, DEPRESS SPRING LOCK TO 

ROTATE HUB IN DIRECTION OF ARROW UNTIL IT STOPS.
E. THE COIL RIBBON SHOULD BE WOUND UP SNUG AGAINST 

CENTER HUB.
F R0TATE COIL HUB IN OPPOSITE DIRECTION APPROXIMATELY

TWO AND A HALF (2-1/2) TURNS. RELEASE SPRING LOCK
BETWEEN LOCKING TABS.______________________ ________

Figure 7 - Centering SIR Coil Assembly

3. SIR coil assembly (2).

B. Align coil (2) with horn tower and s lid e  onto 
shaft (32).

4. Retaining ring (30) must seat securely in groove on 
shaft (32).

5. Route lower c o il wire along steering column jacket 
assembly (58).

6. Two wire harness straps (22) to steering column 
wire harness.

7. Do steps 4 through 10, " In s ta ll or Connect", LOWER 
SHROUD, UPPER SHROUD, in this Section.

8. Steering wheel and air bag module; refer to service 
procedures in section 3F.

9. If all service operations are completed, enable the 
SIR system; refer to ENABLING THE SIR SYSTEM 
in this section.

10. Negative (-) battery cable.

T/S & MULTIFUNCTION SWITCH ASM 
Figures 1 through 8

Tools Required:
J 41352 Modular Column Holding Fixture

E3 Remove or Disconnect

1. Do steps 1 through 7, "Remove or Disconnect", 
LOWER SHROUD, UPPER SHROUD, in this 
section.



2. Two wire harness straps (22) from steering column 
wire harness.

3. Steering column bulkhead connector from vehicle 
wire harness.

4. Axial position assurance connector (23) from 
electrical (BTSI) actuator (61). (Column shift only) 
© Electrical connector from (BTSI) actuator (61).

5. Grey and black connectors of turn signal & 
multifunction switch (24) from column bulkhead 
connector.

6. Two pan head tapping screws (13).
7. Turn signal &  multifunction switch assembly (24) 

from column.

0  install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Turn signal & multifunction switch assembly (24) 
to column.

With small blade screwdriver compress 
electrical contact and move m ul tifunction switch 
(24) into position.

© Electrical contact must rest on cancelling cam 
assembly (6).

2. Two pan head tapping screws (13).

fjp ] Tighten

Tighten screws (13) to 6.0 N*m (53 lb.in.).

3. Grey and black connectors of multifunction switch 
(24) to column bulkhead connector.

4. Electrical connector to electrical (BTSI) actuator 
(61). (Column shift only)

; Axial position assurance connector (23).

5. Steering column bulkhead connector to vehicle wire 
harness.

6. Two wire harness straps (22) to steering column 
wire harness.

7. Do steps 4 through 10, ’’Install or Connect”, LOWER 
SHROUD, UPPER SHROUD, in this section.

IGN & KEY ALARM SWITCH ASM
Figures 1 through 10

Tools Required: 
J 41352 Modular Column Holding Fixture

Remove or Disconnect

1. Do steps 1 through 7, "Remove or Disconnect", 
LOWER SHROUD, UPPER SHROUD, in this
section.

2. Do steps 2 through 6, "Remove or Disconnect", 
T/S & MULTIFUNCTION SWITCH ASM, in this 
section.

3. Alarm switch from lock module assembly (15).
Gently pry retaining clip on alarm switch with 
small blade screwdriver.

O Rotate alarm switch 1/4 turn and remove.



4. Two tapping screws (18).
5. Ignition & key alarm switch assembly (19).

•  Wire harness from slot in steering column 
housing assembly (26).

p7| Install or Connect

NOTICE: Refer to NOTICE about fasteners on page
3F5-1 in this section. Failure to do so may result in
component damage or malfunction of steering column.

1. Ignition & key alarm switch assembly (19).
•  Route wire harness through slot in steering 

column housing assembly (26). Secure wire 
harness with a wire harness strap (22) through 
hole located in the bottom of housing 
assembly (26).

2. Two tapping screws (18).

{^Tighten

•  Tighten screws (18) to 1.4 N-m (12 Ib.in.).

3. Alarm switch to lock module assembly (15).
A. Switch with retaining clip parallel to lock 

cylinder (17).
B. Rotate switch 1/4 turn until locked into place.

4. Do steps 3 through 8, 11 Install or Connect”, T/S & 
MULTIFUNCTION SWITCH ASM, in this section.

STRG COLUMN LOCK CYL SET 
(Replacement - Lost Key)
Figure 3, 7 and 11-14,19 through 21

Tools Required:
J 23653-SIR Lock Plate Compressor 
J 41352 Modular Column Holding Fixture 
J 41396 Park Lock Cable Pliers

Remove or Disconnect

1. Do steps 1 through 7, "Remove or Disconnect", 
LOWER SHROUD, UPPER SHROUD, in this 
section if you "DO NOT" have the "Key" to match 
the cylinder. The upper shroud (10) will remain 
with the lock module assembly (15).

NOTICE: If you "DO" have the "Key" that matches the 
lock cylinder, then do steps 1 through 8, "Remove 
or Disconnect", LOWER SHROUD, UPPER 
SHROUD, in this section.

2. Air bag module and steering wheel; refer to service 
procedures in section 3F.

NOTICE: SIR coil assembly (2) will become uncentered if:
1) Steering column is separated from steering 

gear and allowed to rotate.
2) Centering spring is pushed down, letting 

hub rotate while coil (2) is removed from 
steering column. (If this occurs, refer to 
Figure 7 to center coil).

3. Retaining ring (30).
4. SIR coil assembly (2).
5. Wave washer (3).



6. Shaft lock retaining ring (4) using J 23653-SIR to 
push down shaft lock shield assembly (5).
© Dispose of ring (4).

7. Shaft lock shield assembly (5).
8. Turn signal cancel cam assembly (6).
9 Park lock cable assembly (48) from lock module 

assembly (15).
© Lock cylinder should be in "OFF-LOCK" 

position and gear shift in "PARK" position.
O Insert small blade screwdriver into slot in 

module assembly (15). Push against locking 
tab on end of cable assembly (48) and remove.

10. Key alarm switch from module assembly (15). 
(See Figure 9)
m Gently pry retaining clip on alarm switch with 

small blade screwdriver.
Rotate alarm switch 1/4 turn and remove.

11. Two tapping screws (18).
12. Ignition & key alarm switch assembly (19).

© Let switch (19) hang freely.

NOTICE: Lock bolt assembly (11) is under slight spring 
tension from lock bolt spring (12). Hold lock bolt (11) in 
place while removing lock module assembly (15).

13. Three pan head tapping screws (13).
14. Lock module assembly (15) with upper shroud (10).

15. Backing plate from lock module assembly (15).

jjlTj important

Mark two sector gears at ” OFF-LOCK11 position to 
ensure proper reassembly. Failure to assemble 
sector gears properly will cause lock cylinder (17) 
and ignition switch (19) to improperly timed.
(See Figure 11 for proper timing)

16.. Remove both sector gears (See Figure 11)

17. Remove positioning tab on end of lock cylinder (17) 
using an 1/8-inch burring tool. (See Figure 12)
© Remove all burrs in and around lock module 

assembly (15) and lock cylinder (17).

18. From inside module assembly (15) push on locking 
tab and pull lock cylinder (17) from lock module 
assembly (15) and upper shroud (10).

15 MODULE ASM, LOCK



TUMBLERS
KEY CODE SIDE VIEW  

OF LOCK 
CYLINDER
ASSEMBLY

POSITIONING
TAB

SIDE BAR
LOCKING TAB

Figure 13- Location of Key Code

19. Record "Key Code n from old lock cylinder. 
(See Figure 13)

•  Build up ’‘New11 lock cylinder.
•  Cut "New " key.
•  Discard ’’Old" lock cylinder.

D. Rotate lock cylinder to "ACC" position and 
check al ignment of "ARROWS " on sector gears. 
Arrows should be pointing towards each other.

E. Rotate lock cylinder to "LOCK" position.

3. Lock module assembly (15).
•  Push lock bolt (11) into steering column housing 

assembly (26) until flush.
•  Align lock module assembly (15) with housing 

assembly (26) and install.

4. Three pan head tapping screws (13).

5.
6.

[^ T ig h te n

Tighten screws (13) to 6.0 N-m (53 Ib.in.)

Ignition & key alarm switch assembly (19).
Two tapping screws (18) for ignition and key alarm 
switch (19)

Clean

$ All debris and metal shavings from inside 
module assembly (15).

# Remove all burrs.

f l \ |  Tighten

0  Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Align marks made on sector gears and install sector 
gears and backing plate to lock module assembly 
(15). (See Figure 11 for proper timing of gears)

2. Steering column lock cylinder set (17) to lock 
module assembly (15).
A. Ensure sector in lock module assembly (15) is 

in ’’OFF-LOCK" position. (See Figure 11)
B. Key installed in lock cylinder (17) and in "OFF- 

LOCK" position.
C. Line up locking tab positioning with slots in 

lock module assembly (15) and push 
cylinder (17) into position.

m Tighten screws (18) to 1.4 N-m (12 Ib.in.).

7. Key alarm switch to module assembly (15).
A. Key alarm switch with retaining clip parallel to 

lock cylinder (17).
B. Rotate key alarm switch 1/4 turn until locked 

into place.

8. Turn signal cancel cam assembly (6).
•  Lubricate lower brass surface with grease, 

synthetic (service kit).

9. Shaft lock shield assembly (5).
$ Align inner block tooth of lock plate to block 

tooth of race & upper shaft assembly (34).

10. New shaft lock retaining ring (4) using J 23653-SIR
to push down shaft lock shield assembly (5).
•  Ring (4) must be firmly seated in groove 

on shaft.



11. Center steering shaft assembly (32).
A. Wheels straight ahead.

m Block tooth and centering mark on shaft 
assembly (32) at 12 o’clock position.

B. Ignition switch to ’’LOCK” position.
C. Ensure coil (2) is centered; refer to figure (7).

12. Wave washer (3).

NOTICE:New SIR coil assembly (2) will bepre-centered. 
Install new coil, remove and dispose of centering tab.

13. SIR coil assembly (2).
A. Ensure shaft (32) and coil (2) are centered.
B. Align coil (2) with horn tower and slide onto 

shaft (32).

14. Retaining ring (30) must seat securely in groove on 
shaft (32).

15. Route lower coil wire along steering column jacket 
assembly (58).

16. Two wire harness straps (22) to steering column 
wire harness.

17. Park lock cable assembly (48) to module 
assembly (15).
© Lock cylinder should be in "OFF - LOCK” 

position and gear shift in ’’PARK” position. 
9  Locking tab on end of cable (48) to slot in 

module assembly (15)

g ]  A d ju s t

© Park lock cable assembly (48). (See Figure 17)

A. Gear shift lever installed and in "PARK” 
position.

B. Ignition in “OFF LOCK11 position and 
remove key.

C. Unlock adjuster ring on cable assembly 
(48) with tool J 41396. (See Figure 18)

D. Pull on cable until park lock latch contacts 
gear shift lever.
m Release the cable.

E. Lock adjuster ring securely in place on 
cable assembly (48) with tool I 41396. 
(See Figure 19)

||W | Inspect

G Park lock cable assembly (48). (See Figure 17)
A. With lock cylinder in "OFF-LOCK” 

position, gear shift lever should not
be able to shift out of "PARK" position.

B. Insert key and turn to "RUN" position.
C. Shifter in "NEUTRAL" position.
D. With gear shift in NEUTRAL” position 

lock cylinder should not be able to go into 
"OFF-LOCK" position.

E. Shifter in "PARK" position.
F. Lock cylinder in "OFF-LOCK" position 

and remove key.

18. Remove steering column lock cylinder (17) from 
lock module assembly (15).

19. Upper shroud (10).
20. Two torx head screws (14) to upper shroud (10). 

{ ^ T ig h te n

© Tighten screws (14) to 1.4 N*m (12 Ib.in.).

21. Lower shroud (28).
@ Ensure that slots on lower shroud (28) engage 

with tabs on upper shroud (10).
© Til t lower shroud up and snap shrouds together.

22. Two pan head tapping screws (13) to lower 
shroud (28).



[^Tighten

O Tighten screws (13) to 6.0 N -m  (53 Ib.in.).

23. Shift lever seal (16) and multifunction lever seal into 
position.

24. Steering column lock cylinder set (17) to lock 
module assembly (15).
A. Ensure sector in lock module assembly (15) is 

in "R U N " position. (See Figure 11)
B. Key installed in lock cylinder (17) and in "RUN'* 

position.
C. Line up locking tab and positioning tab with 

slots in lock module assembly (15) and push 
cylinder (17) into position.

25. Raise or install steering column to vehicle; refer to 
section 3F.

26. Steering wheel.
27. If all service operations are completed, enable the 

SIR system; refer to "ENABLING THE SIR 
SYSTEM" in this section.

28. Negative (-) battery cable.

ELECTRICAL (BTSI) ACTUATOR 
(c/s only) 
Figures 1,15,16 and 17

|++| Remove or Disconnect

1. Negative (-) battery cable.
2. Disable the SIR system; refer to DISABLING THE 

SIR SYSTEM, in this section.

44 CAM ASM, CABLE SHIFT 
58 JACKET ASM, STRG COL 
61 ACTUATOR, ELECTRICAL (BTSI)

Figure 15 - Removing Electrical (BTSI) Actuator

3. Electrical (BTSI) actuator (61) from column.
A. Column in "NEUTRAL" position.
B. Pry (BTSI) actuator (61) from mounting pin on 

steering column jacket assembly (58) and outer 
shift cable ball stud on cable shift cam 
assembly (44).

C. Axial position assurance connector (23) from 
electrical connector.
•  Electrical connector from (BTSI) 

actuator (61).

A. MOVE ACTUATOR ROD TO ADJUSTER BLOCK SIDE 
FOR LEVERAGE.

B. PRESS ON ADJUSTER BLOCK TO COMPRESS 
INTERNAL ADJUSTER SPRING AND DISENGAGE 
ADJUSTER TEETH.

C. SLIDE ADJUSTER BLOCK AS FAR AWAY FROM 
SOLENOID AS POSSIBLE.

D. REPLACE ACTUATOR ROD TO SOLENOID 
SIDE. ROD WILL BE VISIBLE IN HOLE IN 
ADJUSTER BLOCK.



Adjust

Electrical (BTSI) Actuator (61).
(See Figures 16, 17)

A. Move actuator rod to adjuster block side for 
leverage.

B. Press on adjuster block to compress internal 
adjuster spring and disengage the adjuster teeth.

C. Slide the adjuster block as far away from the 
solenoid as possible.

D. Replace actuator rod to solenoid side.

Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

ACTUATOR SOLENOID

PRESS
ADJUSTER
BLOCK

(BTSI) 
ACTUATOR

ADJUSTER
TEETH

ADJUSTER
LOCK

A. SHIFTER MUST BE IN NEUTRAL POSITION.

B. BTSI ASM MUST BE SNAPPED SECURELY
TO MOUNTIG STUDS.

C. SHIFT INTO PARK.
D. SEAT ADJUSTER LOCK FIRMLY BY PUSHING

LOCK TOWARD THE SOLENOID.

Figure 17 - (BTSI) Adjuster Lock

1. Electrical (BTSI) actuator (61) to column.
A. Column in ’'Neutral'1 position.
B. (BTSI) actuator (61) to mounting pin on steering 

column jacket assembly (58) and outer shift 
cable ball stud on cable shift cam 
assembly (44).

C. Electrical connector to (BTSI) actuator (61).
•  Axial position assurance connector (23) to

electrical connector.

2. If all service operations are completed, enable the
SIR system; refer to ENABLING THE SIR
SYSTEM, in this section.

3. Negative (-) battery cable.

[ffil Inspect

•  Function check Electrical (BTSI) actuator (61) 
for proper operation.

•  Actuator (61) must lock gearshift lever when 
ever steering column is in "PARK" position 
and when trying to shift from "PARK" position 
without pressing brake pedal.
(Solenoid is energized)

•  Actuator (61) must release gearshift lever when 
pressure is applied to brake pedal.
(Solenoid is de-energized)

•  Readjust if needed.

LINEAR SHIFT ASM (REMOVAL)
(c/s only)
Figures 1,3,15 through 21

Tools Required:
J 41352 Modular Column Holding Fixture 
J 41396 Park Lock Cable Pliers

NOTICE: Linear shift assembly (40) may be removed as 
an assembly or certain components may be disassembled 
as necessary to do repairs. Remove or disassemble only 
those components necessary to do repairs.



Q  Remove or Disconnect

1. Do all steps, "Remove or Disconnect", LOWER 
SHROUD, UPPER SHROUD, in this section.

2. Park lock cable assembly (48) from lock module 
assembly (15).
•  Lock cylinder should be in "OFF-LOCK” 

position and gear shift in "PARK" position.
#  Insert small blade screwdriver into slot in module 

assembly (15). Push against locking tab on end 
of cable assembly (48) and remove.

3. Pry actuator arm of electrical (BTSI) actuator (61) 
from outer shift cable ball stud on cable shift cam 
assembly (44) and mounting pin on jacket (58).

4. Transaxle cable from inner shift cable ball stud on 
cable shift cam assembly (44).

5. Three flat head 6 -lobed socket tap screws (43).
*  Shift column to "NEUTRAL" position to gain 

access to lower socket tap screw (43).

6. Linear shift assembly (40) from column. 

pTj install or Connect

2. Three flat head 6-lobed socket tap screws (43).
•  Linear shift assembly (40) must be out of 

"PARK” position to install lower socket tap 
screw (43).

Tighten

•  Tighten screws (43) to 10 N-m (89 Ib.in.).

3. Transaxle cable to inner shift cable ball stud on cable 
shift cam assembly (44).

4. Park lock cable assembly (48) to lock module 
assembly (15).
•  Lock cylinder should be in ”OFF-LOCK” 

position and gear shift in "PARK" position.
•  Locking tab on end of cable (48) to slot in 

module assembly (15).

5. Actuator arm of electrical (BTSI) actuator (61) to 
outer shift cable ball stud on cable shift cam 
assembly (44).

6. Do Adjust and Inspect, "Install or Connect”, 
ELECTRICAL (BTSI) ACTUATOR, in this section.

LOCKING
TAB > ^ 9 /

RING
UNLOCKED

ADJUSTER
-----—  OUTER

B0DY 

LOCK ADJUSTER RING

A. SHIFTER IN "PARK" POSITION.
B. IGNITION IN “OFF-LOCK" POSITION.
C. UNLOCK ADJUSTER RING.
D. PULL LOWER CABLE SECTION TO REMOVE LASH.
E. LOCK ADJUSTER RING SECURELY IN PLACE.

Figure 19 - Adjusting Park Lock Cable

PARK
LOCK
CABLE

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do may result in 
component damage or malfunction of steering column.



Figure 20 - U n lock ing  Adjuster Ring on Park Lock Cable

•  Park lock cable assem bly (48). (See Figure 9)
A. Gear shift lever installed and in 

’’PARK'1 position.
B. Ignition in "OFF LOCK'* position and 

remove key.
C. Unlock adjuster ring on cable 

assem bly (48) with tool J 41396.
(See Figure 20)

D. Pull on cable until park lock latch contacts 
gear shift lever.
# Release the cable.

E. Lock adjuster ring securely in place on 
cable assembly (48) with tool J 41396. 
(See Figure 21)

Figure 21 - Park Lock Cable Locking Adjuster Ring

[ffl| Inspect

#  Park lock cable assembly (48). (See Figure 19)
A. With lock cylinder in "OFF-LOCK” 

position, gear shift lever should not be 
able to shift out of "PARK” position.

B. Insert key and turn to "RUN" position.
C. Shifter in "NEUTRAL” position.
D. With gear shift in "NEUTRAL” position, 

lock cyl inder should not be able to go into 
"OFF-LOCK" position.

E. Shifter in "PARK" position.
F. Lock cylinder in "OFF-LOCK" positionv 

and remove key.

7. Do all steps "Install or Connect", LOWER SHROUD, 
UPPER SHROUD, in this section.



LINEAR SHIFT ASM (DISASSEMBLY) 
BALL & ACTUATOR ASM 
SHIFT LEVER CLEVIS 
PARK LOCK CABLE ASM 
G/S LEVER ASM SUPPORT BRKT 

(c/s only)
Figures 1,3,15 through 22

Tools Required:
J 41352 Modular Column Holding Fixture 
J 41396 Park Lock Cable Pliers

Disassemble

1. Do all steps "Remove or Disconnect", LOWER 
SHROUD, UPPER SHROUD, in this section.

41 CLEVIS, SHIFT LEVER
43 SCREW, FLAT HD 6-LOBED SOC TAP
44 CAM ASM, CABLE SHIFT
45 ACTUATOR ASM, BALL &
46 BOLT, HEX FLANGE HEAD
47 SCREW, OVAL HD 6-LOBED SOC TAP
48 CABLE ASM, PARK LOCK
49 BRACKET, G/S LEVER ASM SUPPORT 
63 BUSHING, CAM

Figure 22 - Disassembling Linear Shift Assembly

2. Hexagon flanged head bolt (46).
3. B a ll & actuator assembly (45).
4. Pop off locking ring on park lock cable, 

assembly (48). (See Figure 19,20)
O Move park lock latch to gain access to lower 

oval head 6-lobed socket tap screw (47).

5. Two oval head 6-lobed socket tap screws (47) from 
shift gate.

6. Shift lever clevis (41).
A. Lift up on shift gate and rotate shift lever 

clevis (41).
B. Clevis (41) from gearshift lever assembly 

support bracket (49).

7.

8.

10.
11.
12.

13.

14.

1.

2.
3.

7.

8.

9.

10.

Park lock cable assembly (48) from support 
bracket (49). Insert retaining clip.
Pry actuator arm of electrical (BTSI) actuator (61) 
from outer shift cable ball stud on cable shift cam 
assembly (44).
Pry transaxle shift cable from inner ball stud on 

cable shift cam assembly (44).
Hexagon flange head bolt (46).
Cable shift cam assembly (44).
Cam bushing (63) from cable s h ift cam 
assembly (44).
Three flat head 6-lobed socket tap screws (43). 
Gearshift lever assembly support bracket (49).

ĥ -I Assemble

Lubricate all moving parts of assembly with synthetic 
grease.
Gearshift lever assembly support bracket (49). 
Three flat head 6-lobed socket tap screws (43).

Tighten

•  Tighten screws (43) to 10 N-m (89 Ib.in.).

4. Insert cam bushing (63) into cable shift cam 
assembly (44).

5. Cable shift cam assembly (44).
6. Hexagon flange head bolt (46).

[ ^ T ig h t e n

® Tighten bolt (46) to 18.0 N*m (159 Ib.in.).

Transaxle shift cable to inner ball stud on cable s h ift 

cam assembly (44).
Actuator arm of electrical (BTSI) actuator (61) to 
outer shift cable ball stud on cable s h if t cam 
assembly (44).
Park lock cable assembly (48) to support 
bracket (49). Remove retaining clip.
Shift lever clevis (41) and shift gate to support 
bracket (49).
A. Position shift gate to end of clevis (41) lever.
B. Rotate clevis (41) and s h if t gate into position.
C. Push against shift lever spring tension to align 

shift gate holes with support bracket (49) holes.



11. Two oval head 6-lobed socket tap screws (47).

Tighten

•  Tighten screws (47) to 6.5 N*m (58 Ib.in.).

12. Ball & actuator assembly (45).
13. Hexagon flanged head bolt (46).

[ ^ T ig h t e n

® Tighten bolt (46) to 18.0 N-m (159 Ib.in.).

14. Park lock cable assembly (48) to lock module 
assembly (15).
O Lock cylinder should be in ’’OFF-LOCK" 

position and gear shift in "PARK" position.
•  Locking tab on end of cable (48) to slot in 

module assembly (15).

15. Do Adjust and Inspect, "Install or Connect", 
LINEAR SHIFT ASM (REMOVAL), in this section.

16. Do all steps, "Install or Connect”, LOWER 
SHROUD, UPPER SHROUD, in this section.

UPPER COLUMN HOUSING COMPONENTS
SHAFT LOCK SHIELD ASM 
TURN SIGNAL CANCEL CAM ASM 
UPPER BEARING SPRING 
THRUST WASHER 

Figures 1, 3, 5, 9, 21 and 22

Tools Required:
J 23653-SIR Lock Plate Compressor

[̂ 7} Remove or Disconnect

1. Do steps 1 through 6, "Remove or Disconnect", SIR 
COIL ASSEMBLY, in this section.
O Let sir coil assembly (2) hang freely.

Figure 23 - Removing Shaft Lock Retaining Ring

2. Shaft lock retaining ring (4) using J 23653-SIR to 
push down shaft lock shield assembly (5).
•  Dispose of ring (4).

Figure 24 - Removing Upper Shaft Components

3. Shaft lock shield assembly (5).
4. Turn signal cancel cam assembly (6).
5. Upper bearing spring (7).
6. Thrust washer (8).

R  Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F4-1 in this section. Failure to do may result in 
component damage or malfunction of steering column.

1. Thrust washer (8).
2. Upper bearing spring (7).



3. T u rn  s igna l cancel cam assem bly (6).

#  Lu b rica te  lo w e r brass surface w ith  grease, 
synthetic (service kit).

4. Shaft lock shield assembly (5).
® Align inner block tooth of lock plate to block 

tooth of steering shaft assembly (32).

5. New shaft lock retaining ring (4) using J 23653-SIR 
to push down shaft lock shield assembly (5).
0 Ring (4) must be firmly seated in groove on 

shaft.

6. Do steps 1 through 4 and 7 through 10, "Install or 
Connect", SIR COIL ASSEMBLY, in this section.

LOCK MODULE ASM 
Figures 1, 4, 5, 7 through 21 and 25

Tools Required:
J 23653-SIR Lock Plate Compressor 
J 41396 Park Lock Cable Pliers

Remove or Disconnect

1. Do steps 1 through 4, "Remove or Disconnect", 
UPPER COLUMN HOUSING COMPONENTS, 
in this section.

2. Park lock cable assembly (48) from lock module 
assembly (15).
® Lock cylinder should be in "OFF-LOCK" 

position and gear shift in "PARK" position.
% Insert small blade screwdriver into slot in module 

assembly (15). Push against locking tab on end 
of cable assembly (48) and remove.

3. Key alarm switch from module assembly (15). 
(See Figure 9)
9 Gently pry retaining clip on alarm switch with 

small blade screwdriver.
•  Rotate alarm switch 1/4 turn and remove.

4. Two tapping screws (18).
5. Ignition & key alarm switch assem bly (19).

•  Let switch (19) hang freely.

NOTICE: Lock b o lt assembly (11) is under slight spring 
tension from lock bolt spring (12). Hold lock bolt (11) in 
place while removing lock module assembly (15).

6. Three pan head tapping screws (13 ).

7. Lock module assembly (15).
8. Lock bolt assembly (11) with lock bolt spring (12).

•  Spring (12) from lock bolt (11).

9. Steering column lock cylinder set (17).
•  Turn lock cylinder (17) to "RUN" position.
•  Insert small blade screwdriver into hole on top 

of module assembly (15). Push against locking 
button and remove lock cylinder (17).

11 BOLT ASM, LOCK
12 SPRING, LOCK BOLT
13 SCREW, PAN HD TAPPING 
15 MODULE ASM, LOCK
17 LOCK CYL SET, STRG COLUMN

Figure 25 - Removing Lock Module Assembly 

0  Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F4-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Steering column lock cylinder set (17).
@ Key installed in lock cylinder (17).
•  Ensure sector is in "RUN" position.

(See Figure 5, 14).
•  Line up locking tab with slot in lock module 

assembly (15) and push into position.
•  Turn lock cylinder (17) to "LOCK" position.



2. Lock bolt assembly (11) with lock bolt spring (12). 
m Ensure cutout in lock bolt (11) is in the 6 o’clock

position. (See Figure 25)

3. Lock module assembly (15).
Push lock bolt (11) into steering column housing 
assembly (26) until flush.

® Align lock module assembly (15) with housing 
assembly (26) and install.

4. Three pan head tapping screws (13).

[^ T ig h te n

© Tighten screws (13) to 6.0 N-m (53 Ib.in.)

5. Ignition & key alarm switch assembly (19).
6. Two tapping screws (18).

% Tighten screws (18) to 1.4 N-m (12 Ib.in.).

7. Alarm switch to module assembly (15).
A. Switch with retaining clip parallel to lock 

cylinder (17).
B. Rotate switch 1/4 turn until locked into place.

8. Park lock cable assembly (48) to module 
assembly (15). (See Figure 18)
© Lock cylinder should be in f,OFF-LOCK!l

position and gear shift in "PARK” position.
O Locking tab on end of cable (48) to slot in 

module assembly (15).

Park lock cable assembly (48). (See Figure 18,19)
A. Gear shift lever installed and in 

"PARK" position.
B. Ignition in "OFF LOCK" position and 

remove key.
C. Unlock adjuster ring on cable 

assembly (48) with tool J 41396.
(See Figure 20)

D. Pull on cable until park lock latch contacts 
gear shift lever.
© Release the cable.

E. Lock adjuster ring securely in place on 
cable assembly (48) with tool J 41396. 
(See Figure 21)

Inspect

Park lock cable assembly (48). (See Figure 19)
A. With lock cylinder in "OFF-LOCK” 

position, gear shift lever should not be 
able to shift out of ”PARK" position. 
Insert key and turn to ”RUN” position. 
Shifter in "NEUTRAL" position.
With gear shift in "NEUTRAL” position, 
lock cylinder should not be able to go into 
"OFF-LOCK" position.
Shifter in "PARK” position.
Lock cylinder in "OFF-LOCK” position' 
and remove key.

B.
C.
D.

E.
F.

9. Do steps 3 through 6, "Install or Connect”, UPPER 
COLUMN HOUSING COMPONENTS, in this 
section.

STRG COL HOUSING ASM 
Figures 1, 4 through 25 ■

Tools Required:
J 23653-SIR Lock Plate Compressor 
J 41396 Park Lock Cable Pliers

3.

4.

5.

6. 
7.

Remove or Disconnect

Do all steps, "Remove or Disconnect", SIR COIL 
ASSEMBLY, in this section.
Do steps 7 and 8, "Remove or Disconnect", T/S & 
MULTIFUNCTION SWITCH ASM, in this section. 
Do steps 2 through 6, "Remove or Disconnect”, 
LINEAR SHIFT ASM (REMOVAL), in this section. 
Do steps 2 through 6, "Remove or Disconnect", 
UPPER COLUMN HOUSING COMPONENTS, 
in this section.
Do steps 2 through 9, "Remove or Disconnect”, 
LOCK MODULE ASM, in this section.
Four torx head screws (9).
Steering column housing assembly (26).



j77j Install or Connect

NOTICE: R efer to N O T IC E  about fasteners on page 

3F4-1 in th is  section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Steering column housing assembly (26).
2. Four torx head screws (9).

Tighten

9 Tighten screws (9) to 9.0 N-m (80 Ib.in.)

3. Do steps 1 through 8, "Install or Connect", LOCK 
MODULE ASM, in this section.

4. Do steps 1 through 5, "Install or Connect", UPPER 
COLUMN HOUSING COMPONENTS, in this 
section.

5. Do steps 1 through 5, "Install or Connect", LINEAR 
SHIFT ASM (REMOVAL), andAdjustandlnspect, 
in th is  section.

6. Do all steps , " In s ta ll or Connect", SIR COIL 
ASSEMBLY, in this section.

STEERING SHAFT ASM 
ADAPTER & BEARING ASM 
STRG COLJACKETASM 
Figures 1 , 3 , 4 ,  5, 19, through 24, 26 and 27

Tools Required:
J 23653-SIR Lock Plate Compressor 
J 41352 Modular Column Holding Fixture

Remove or Disconnect

1. Negative (-) battery cable.

2. Disable the SIR System; refer to DISABLING THE 
SIR SYSTEM, in this section.

3. Do steps 1 through 7, "Remove or Disconnect", 
LOWER SHROUD, UPPER SHROUD, in this 
section.

4. Do all steps "Remove or Disconnect”, UPPER 
COLUMN HOUSING COMPONENTS, in this 
section.

5. Cplg &  Strg shaft assembly (62) or Yoke & Inter 
Strg shaft assembly (64) (Depending on Model) 
from shaft assembly (32).
•  Remove bolt

6. Adapter & bearing assembly (60), and steering shaft 
assembly (32) from bottom of jacket assembly (58).

7. Adapter & bearing assembly (60) from shaft 
assembly (32).

•  Retaining ring (31) from shaft assembly (32). 

|++| Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F4-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Retaining ring (31) to steering shaft assembly (32).
2. Shaft assembly (32) through bottom of jacket 

assembly (58).
3. Adapter & bearingassembly (60) to steering column 

jacket assembly (58). (See Figure 26).
•  Position tab on adapter & bearing assembly

(60) with slot in steering columnjacket assembly 
(58) and push together.

4. Cplg & Strg shaft assembly (62) or Yoke & Inter 
Strg shaft assembl (64) to shaft assembly (32).

[fX] Tighten

•  Tighten bolt to 47 N-m (35 lb.ft.).

BO Tighten

•  Tighten Hex Hd Nut (67) to 62 N-m (46 lb.ft.).



5. D o  steps 1 th rough 5, " In s ta ll o r Connect", U PPER  

COLUMN HOUSING COMPONENTS, in this 
section.

6. Do steps 1 through 7, "Install or Connect", SIR 
COIL ASSEMBLY, in this section.

7. Steering column assembly to vehicle, refer to 
section 3F.

8. If all service operations are completed, enable the 
SIR system; refer to ENABLING THE SIR SYSTEM 
in this section.

9. Negative (-) battery cable.



C H E C K I N G  S T E E R I N G  C O L U M N  F O R  A C C I D E N T  D A M A G E

N O T I C E :  Veh i cles involved i n accidents resulti ng in frame damage, 
major body or sheet metal damage, or where the steering column 
has been impacted, or where supplemental inflatable restraints 
systems deployed may also have a damaged or misaligned steering 
column.

C H E C K I N G  P R O C E D U R E

J A C K E T  A S M ,  S T E E R I N G  C O L U M N

•  Check capsules on steeri ng column bracket assembly; all must be 
securely seated in bracket slots and checked for any loose conditions 
when pushed or pulled by hand (View A). If not, bracket should be 
replaced if bolted to jacket assembly. If bracket is welded to jacket 
replace jacket assembly.

•  Check for jacket assembly collapse by measuring the distancefrom 
the lower edge of upper jacket to a defined point on the lower jacket 
(View C). If measured dimensions are not within specifications, a 
new jacket must be installed.

NOTICE: Inflatable restraint coil assembly must be removed from 
steering column and allowed to hang freely before shaft is rotated. 
Failure to do so could damage coil assembly.

S T E E R I N G  S H A F T  A S M '

•  Visually inspect steering shaft for sheared injected plastic (View B). 
If steering shaft shows sheared plastic, a new steering shaft must be
installed.

$  Any frame damage that could cause a bent steering shaft must have 
steering shaft runout checked in the following manner; Using a dial 
indicator at lower end of steering shaft, have steering wheel rotated. 
Runout must not exceed 1.59mm.

1

V IEW  A
(CAPSULES)

CHECK FOR ANY LOOSE CONDITION WHEN 
PUSHED OR PULLED BY HAND.

h -

<--------------  115.97 MM --------->
+/-.25MM

VIEW C (METHOD TO DETERMINE COLUMN COLLAPSE) 
WITH LOWER BEARING REMOVED 

MEASURE DISTANCE BETWEEN ARROWS.

Figure 27 - Checking for Accident Damage

SPECIFICATIONS
FASTENER TIGHTENING SPECIFICATIONS . - ;
(1) Steering WheeJ-to-Shaft Nut . ................................... ....................... ..................... . .....................  41.0 N-m (30 lb.ft.
(9) Housing Assembly-to-Jaclcet Screws................. ...................................... . . . ................. . .......... .. . 9.0 N-m (80 Ib.in.

(13) Lock Cylinder Module Screws........... ....................................................................... 6.0 N-m (53 Ib.in.
(13) Turn Signal & Multifunction Switch Screws ............................................................. .. 6.0 N*m (53 Ib.in.
(13) Lower Shroud Screws......................................................................... 6.0 N-m (53 Ib.in.
(14) Upper Shroud Screws ....................................................................................................................... 1.4 N-m (12 Ib.in.
(18) Ignition & Key Alarm Switch Screw s............. ................................................... ..................... . . 1.4 N-m (12 Ib.in.
(31) Shift Lever Screw ............... ............ ■......... ..................... ............ .. ...................... .. 20.0 N-m (15 lb.ft
(43) G/S Lever Support Bracket Screws ....................................................................... .. ..................10.0 N-m (89 Ib.in.
(46) Shift Lever Clevis and Cable shift Cam Screws ...................................................... 18.0 N-m (159 Ib.in.
(47) Shift Lever Gate Screws ..................................... .......................................... '................................ . 6.5 N-m (58 Ib.in.
(65) Round Hd Locking Bolt ........................ ............................... ........................................ . . . . . . .  47.0 N-m (35 lb.ft
(66) Pinch Bolt ............. ..................... ........................... .............. ..........................................  47.0 N-m (35 lb.ft
(67) Hex Hd Nut . . . . . . ..................................... ............ .....................................................  62.0 N-m (46 lb.ft



1 MODULAR COL HOLDING FIXURE

2 PARK LOCK CABLE PLIERS

3 LOCK PLATE COMPRESSOR

4 PIVOT PIN REMOVER

Figure 28 - Special Tools



SECTION 3F5

SUPPLEMENTAL INFLATABLE RESTRAINT 
(SIR) TILT STEERING COLUMN 

UNIT REPAIR
CAUTION: The procedures in th is section  m ust be fo llow ed in the order listed to  tem porarily d isab le  
the Supplem ental Inflatable Restraint (SIR) System  and prevent fa lse  d iagn ostic  c o d e s  from setting. 
Failure to follow  procedures could result in p o ss ib le  air bag deploym ent, personal Injury, or 
otherw ise unneeded SIR sy stem  repairs.

CAUTION: Before rem oving or installing any electrical unit or w hen a tool or equipm ent couid easily  
com e in contact with “live" ex p o sed  electrical term inals, d isco n n ect the negative battery cab le to  
help prevent personal injury and/or dam age to the veh icle  or com p on en ts. U n less  Instructed  
otherw ise, the ignition sw itch m ust be In the "off" or "lock" position.

NOTICES Always use the correct fastener in the proper location. When you replace a fastener, use ONLY the exact 
part number for that application. General Motors will call out those fasteners that require thread lockers or thread sealant. 
UNLESS OTHERWISE SPECIFIED, do not use supplemental coatings (paints, greases, or other corrosion inhibitors) 
on threaded fasteners or fastener joint interfaces. Generally, such coatings adversely affect the fastener torque and the 
joint clamping force, and may damage the fastener. When you install fasteners, use the correct tightening sequence and 
specifications. Following these instructions can help you avoid damage to parts and systems.

NOTICE: Once steering column is removed from vehicle, the column is extremely susceptible to damage. Dropping 
steering column assembly on its end could collapse steering shaft or loosen plastic injections which maintain column 
rigidity. Leaning on steering column assembly could cause jacket to bend or deform. Any of the above damage could 
impair steering column's collapsible design. If it is necessary to remove steering wheel, use only the specified steering 
wheel puller and holding fixture. Never place column directly into a vise. Under no conditions should the end of shaft 
be hammered on as hammering could loosen plastic injections which maintain steering column rigidity.
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1- NUT, HEXAGON LOCKING (M14x1.5)
2-COIL ASM, SIR
3-WASHER, WAVE
4- RING, RETAINING
5-SHIELD ASM, SHAFT LOCK
6-CAM ASM, T/SIG CANCEL
7-SPRING, UPPER BEARING
8-SEAT, UPPER BEARING INNER RACE
9-RACE, INNER

10-SHROUD, UPPER
11-BOLT ASM, LOCK
12-SPRING, LOCK BOLT
13-SCREW, PAN HD TAPPING
14-SCREW, TORX HEAD
15-ASM, LOCK MODULE
16-SEAL, SHIFT LEVER
17-LOCK CYL SET, STRG COLUMN
18-SCREW, TAPPING
19-SWITCH ASM, IGN & KEY ALARM
20-SPRING, TILT
21-GUIDE, SPRING
22-STRAP, WIRE HARNESS
23-CONNECTOR, AXIAL POSN ASSUR
24-SWITCH ASM, T/S & MULTIFUNCTION
26-TILT HEAD ASM, STRG COL
27-PROTECTOR, SHROUD
28-SHROUD, LOWER
29-STUD, SHROUD MOUNTING
30-RING, RETAINING
31- SCREW, SHIFT LEVER
32-LEVER ASM, A/TRNS CONTROL
33- LEVER ASM, TILT
34-SHAFT ASM, RACE & UPPER
35-SPHERE, CENTERING
36-SPRING, JOINT PRELOAD
37-SHAFT ASM, LOWER STRG
40-SHIFT ASM, LINEAR
41-CLEVIS, SHIFT LEVER
43-SCREW, FLAT HD 6-LOBED SOC TAP
44-CAM ASM, CABLE SHIFT
45-ACTUATOR ASM, BALL &
46-BOLT, HEX FLANGE HEAD
47-SCREW, OVAL HD 6-LOBED SOC TAP
48-CABLE ASM, PARK LOCK
49-BRACKET, G/S LEVER ASM SUPPORT
55-SCREW, TORX HEAD
56-PIN, PIVOT
57-SUPPORT ASM, STRG COL
58-JACKET ASM, STRG COL
60-BEARING ASM, ADAPTER &
61-ACTUATOR, ELECTRICAL (BTSI)

63-BUSHING, CAM
64-SHAFT ASM, CPLG & STRG
65-SHAFT ASM, YOKE & INTER STRG
66-BOLT, ROUND HD LOCKING
67-BOLT, PINCH
68-NUT, HEX HD



DISABLING THE SIR SYSTEM

SERVICE PRECAUTIONS

CAUTION: When performing service on or 
around SIR components or SIR wiring, follow 
the procedures listed below to temporarily 
disable the SIR system. Failure to follow 
procedures could result in possible air bag 
deployment, personal injury, or otherwise 
unneeded SIR system repairs.

The DERM can maintain sufficient voltage to 
cause a deployment for up to 2 minutes after the 
ignition switch is turned " OFF" or the battery is
disconnected. Many of the service procedures require 
disconnection of the "AIR BAG" fuse and the inflator 
module circuits from the deployment loops to avoid an 
accidental deployment.

0 Remove or Disconnect

® Turn the steering wheel so that the vehicle’s wheels 
are pointing straight ahead.

# Turn the ignition switch to “LOCK” and 
remove key.

1. “ A IR  B A G ”  fuse from I/P fuse block.
2. Steering column filler panel. Refer to section 10A4.
3. Connector position assurance (CPA) retainer and 

yellow 2-way SIR connector at base of steering 
column.

Important

With the "AIR B A G " fuse removed and ignition 
switch "ON”, the 11 A IR  BAG” warning lamp will be 
"O N 11. T h is  is normal operation and does not indicate 
an SIR system malfunction.

1. Yellow 2-way SIR connector and CPA retainer at 
base of steering column.

2. “AIR BAG” fuse to I/P fuse block.
3. Steering column filler panel. Refer to section 10A4. 

O Turn ignition switch to “RUN” and verify that
the "AIR BAG" warning lamp flashes 7 times 
and then turns “OFF”. If it does not operate as 
described, perform the “SIR Diagnostic System 
Check” in section 9J-A of the Service Manual 
Supplement.

UNIT REPAIR

LOWER SHROUD 
STRG COLUMN LOCK CYL SET 
UPPER SHROUD
SHIFT LEVER SEAL (e/s only)
Figure 1, 3 through 5, 14, and 29

Tools Required:
J 41352 Modular Column Holding Fixture

B Remove or Disconnect

1. Negative (-) battery cable.
2. Disable the SIR system; refer to DISABLING THE 

SIR SYSTEM in this Section.
3. Cplg & Strg shaft assembly (64) or Yoke & Inter 

Strg shaft assembly (65) (Depending on Model) 
from shaft assembly (37).

Remove bolt

NOTICE: Once steering column is removed from vehicle, 
the column is extremely susceptible to damage. See 
NOTICE on page 3F5-1 in this section.

4. Lower or remove steering column from vehicle; 
refer to section 3F.
# Secure steering column to modular col. holding 

fixture J 41352.
O Place holding fixture into vise. (See Fig.3)

ENABLING THE SIR SYSTEM

s  Install or Connect

# Turn the ignition switch to “LOCK” and remove 
key.

Inspect

© Steering shaft assembly for accident damage. 
(See Figure 31).



Figure 3 - Modular Column Holding Fixture

D. Remove upper shroud (10).

10. Shift lever; refer to section 3F.
11. Shift lever seal (16).
12. Shroud protector (27) from lower shroud (28).

0 Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Shift lever seal (16).
2. Shift lever; refer to section 3F.
3. Shroud protector (27) to lower shroud (28).
4. Move shift lever seal (16) and multifunction lever 

seal to ease in installation of upper and lower 
shrouds.

5. Tilt lever; refer to section 3F.
6. Two pan head tapping screws (13) from lower 

shroud (28).
7. Lower shroud (28).

•  Tilt shroud (28) down and slide back to 
disengage locking tabs.

8. Two torx head screws (14) from 
upper shroud (10).

9. Lift upper shroud (10) to gain access to lock 
cylinder hole.

A. Hold key in “START" position.
B. Using 1/16-inch alien wrench push on lock 

cylinder retaining pin.
C. Release key to "RUN" position and pull steering 

column lock cylinder set (17) from lock module 
assembly (15).

Figure 5 - Sector and Lock Cylinder Alignment Position

5. Upper shroud (10) and steering column lock cylinder
set (17).
A. Key installed in lock cylinder (17) and in 

"RUN” position.
B. Ensure sector in lock module assembly (15) is 

in "RUN” position. (See Figure 4)
C. Lock cylinder (17) to upper shroud (10).
D. Line up locking tab and positioning tab with 

slots in lock module assembly (15) and push 
cylinder (17) into position.

6. Two torx head screws (14) to upper shroud (10).



[^ | Tighten

Q Tighten screws (14) to 1.4 N-m (12 Ib.in.).

7. Lower shroud (28).
G Ensure that slots on lower shroud (28) engage 

with tabs on upper shroud (10).
# Tilt lower shroud up and snap shrouds together.

8. Two pan head tapping screws (13) to lower 
shroud (28).

[^Tighten

# Tighten screws (13) to 6.0 N*m (53 Ib.in.).

9. Shift lever seal (16) and multifunction lever seal into 
position.

10. Tilt lever; refer to section 3F.
11. Raise or install steering column to vehicle; refer to 

section 3F.
12. Cplg Sl Strg shaft assembly (64) or Yoke & Inter 

Strg shaft assembly (65) to shaft assembly (37).

[^Tighten

m Tighten bolt to 47 N-m (35 lb.ft.). 

^T igh ten

# Tighten Hex Hd Nut (68) to 62 N-m (46 lb.ft.).

13. If all service operations are completed, enable the 
SIR system; refer to ’’ENABLING THE SIR 
SYSTEM” in this section.

14. Negative (-) battery cable.

SIR COIL ASSEMBLY 
Figures 1 through 7

Tools Required:
J 41352 Modular Column Holding Fixture

E3 Remove or Disconnect

1. Do steps 1 through 8, "Remove or Disconnect", 
LOWER SHROUD, UPPER SHROUD, in this
section.

2. Air bag module and steering wheel; refer to service 
procedures in section 3F.

NOTICE: SIR coil assembly (2) will become uncentered if:
1) Steering column is separated from steering 

gear and allowed to rotate.
2) Centering spring is pushed down, letting 

hub rotate while coil (2) is removed from 
steering column. (If this occurs, refer to 
Figure 7 to center coil)

1

1 NUT, HEX LOCKING (M14X1.5)
2 COIL ASM, SIR
3 WASHER, WAVE

2 2  STRAP, WIRE HARNESS 
30 RING, RETAINING

Figure 6 - Removing SIR Coil Assembly

3. Retaining ring (30).
4. SIR coil assembly (2).
5. Wave washer (3).
6. Two wire harness straps (22) from steering column 

wire harness.

R  Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Center race & upper shaft assembly (34) and SIR 
coil assembly (2).
A. Wheels straight ahead.

Block tooth and centering mark on shaft 
assembly (34) at 12 o'clock position.



C. Ensure c o il (2 ) is centered; re fe r to fig u re  (6).

2. W ave w asher (3).

N O T IC E :N e w  S IR  c o il assem bly (2 ) w il l  bepre-centered. 
Install new coil, remove and dispose of centering tab.

PERFORM THE FOLLOWING STEPS TO CENTER COIL ASSEMBLY

A. WHEELS STRAIGHT AHEAD.
B. REMOVE COIL ASSEMBLY.
C. HOLD COIL ASSEMBLY WITH BOTTOM UP.
D. WHILE HOLDING COIL ASSEMBLY, DEPRESS SPRING LOCK TO 

ROTATE HUB IN DIRECTION OF ARROW UNTIL IT STOPS.
E. THE COIL RIBBON SHOULD BE WOUND UP SNUG AGAINST 

CENTER HUB.
F. ROTATE COIL HUB IN OPPOSITE DIRECTION APPROXIMATELY 

TWO AND A HALF (2-1/2) TURNS. RELEASE SPRING LOCK 
BETWEEN LOCKING TABS.

Figure 7 - Centering SIR Coil Assembly

3. SIR coil assembly (2).
A. Ensure shaft (34) and coil (2) are centered.
B. Align coil (2) with horn tower and slide onto

shaft (34).

4. Retaining ring (30).
Ring (30) must seat securely in groove on 
shaft (34).

5. Route lower coil wire along steering column jacket 
assembly (58).

6. Two wire harness straps (22) to steering column 
wire harness.

7. Do steps 4 through 11, "Install or Connect", LOWER 
SHROUD, UPPER SHROUD, in this Section.

8. Steering wheel and air bag module; refer to service 
procedures in section 3F.

9. If all service operations are completed, enable the 
SIR system; refer to ENABLING THE SIR SYSTEM 
in this section.

10. Negative (-) battery cable.

T/S & MULTIFUNCTION SWITCH ASM 
Figures 1 through 8

Tools Required:
J 41352 Modular Column Holding Fixture

Remove or Disconnect

1. Do steps 1 through 8, "Remove or Disconnect", 
LOWER SHROUD, UPPER SHROUD, in this
section.

Figure 8 - Removing T/S & multifunction Switch

2. Two wire harness straps (22) from steering column 
wire harness.

3. Steering column bulkhead connector from vehicle 
wire harness.

4. Axial position assurance connector (23) from 
electrical (BTSI) actuator (61). (Column shift only)
# Electrical connector from (BTSI) actuator (61).

5. Grey and black connectors of turn signal &  

multifunction switch (24) from column bulkhead 
connector.

6. Two pan head tapping screws (13).
7. Turn signal & multifunction switch assembly (24) 

from column.



E3 Install or Connect

NOTICE: R efer to  N O T IC E  about fasteners on page 

3F5-1 in this section. Failure to do may result in 
component damage or malfunction of steering column.

1. Turn signal & multifunction switch assembly (24) 
to column.
@ With small blade screwdriver compress 

electrical contact and move multifunction switch 
(24) into position.

© Electrical contact must rest on cancelling cam 
assembly (6).

2. Two pan head tapping screws (13).

Tighten

m Tighten screws (13) to 6.0 N-m (53 Ib.in.).

3. Grey and black connectors of multifunction switch 
(24) to column bulkhead connector.

4. Electrical connector to electrical (BTSI) actuator
(61). (Column shift only)
m Axial position assurance connector (23).

5. Steering column bulkhead connector to vehicle wire 
harness.

6. Two wire harness straps (22) to steering column 
wire harness.

7. Do steps 4 through 11, "Install or Connect", LOWER 
SHROUD, UPPER SHROUD, in this section.

IGN & KEY ALARM SWITCH ASM 
Figures 1 through 10

Tools Required:
J 41352 Modular Column Holding Fixture

Remove or Disconnect

1. Do steps 1 through 8, "Remove or Disconnect", 
LOWER SHROUD, UPPER SHROUD, in this 
section.

2. Do steps 2 through 6, "Remove or Disconnect", 
T /S  & MULTIFUNCTION SWITCH ASM, in this
section.

3. Key alarm switch from lock module assembly (15).
•  Gently pry retaining clip on alarm switch with 

small blade screwdriver.
•  Rotate alarm switch 1/4 turn and remove.

Figure 10 -Remove Ignition & Key Alarm Switch

4. Two tapping screws (18).
5. Ignition & key alarm switch assembly (19).

Q  Wire harness from slot in steering column tilt 
head assembly (26).



0 install or Connect

NOTICE: Refer to NOTICE about fasteners on page
3F5-1 in this section. Failure to do so may result in
component damage or malfunction of steering column.

1. Ignition & key alarm switch assembly (19).
% Route wire harness through slot in steering 

column tilt head assembly (26). Secure wire 
harness with a wire harness strap (22) through 
hole located in the bottom of housing 
assembly (26).

2. Two tapping screws (18).

|$ ]  Tighten

m Tighten screws (18) to 1.4 N-m (12 Ib.in.).

3. Key alarm switch to lock module assembly (15).
A. Switch with retaining clip parallel to lock 

cylinder (17).
B. Rotate switch 1/4 turn until locked into place.

4. Do steps 3 through 8, "Install or Connect”, T/S &
MULTIFUNCTION SWITCH ASM, in this section.

STRG COLUMN LOCK CYL SET 
(Replacement-Lost Key)
Figure 3-5, 6, 7, 9 through 21, 28, 30

Tools Required:
J 23653-SIR Lock Plate Compressor 
J 41352 Modular Column Holding Fixture 
J 41396 Park Lock Cable Pliers

J7+] Remove or Disconnect

1. Do steps 1 through 7, "Remove or Disconnect", 
LOWER SHROUD, UPPER SHROUD, in this 
section if you "DO NOT " have the "Key" to match 
the lock cylinder. The uppershroud (10)will remain 
with the lock module assembly (15).

NOTICE: If you "DO" have the "Key" that matches the 
lock cylinder, then do steps 1 through 9, "Remove 
or Disconnect”, LOWER SHROUD, UPPER 
SHROUD, in this section.

2. Air bag module and steering wheel; refer to service 
procedures in section 3F.

NOTICE: SIR coil assembly (2) will become uncentered if:
1) Steering column is separated from steering 

gear and allowed to rotate.
2) Centering spring is pushed down, letting 

hub rotate while coil (2) is removed from 
steering column. (If this occurs, refer to 
Figure 7 to center coil)

3. Retaining ring (30).
4. SIR coil assembly (2).
5. Wave washer (3).
6. Shaft lock retaining ring (4) using J 23653-SIR to 

push down shaft lock shield assembly (5).
m Dispose of ring (4).

7. Shaft lock shield assembly (5).
8. Turn signal cancel cam assembly (6).
9. Park lock cable assembly (48) from lock module 

assembly (15).
•  Insert small blade screwdriver into slot in lock 

module assembly (15). Push against locking 
tab on end of cable assembly (48) and remove.

10. Key alarm switch from lock module assembly (15). 
(See Figure 9)
•  Gently pry retaining clip on alarm switch with 

small blade screwdriver.
•  Rotate alarm switch 1/4 turn and remove.

11. Two tapping screws (18).
12. Ignition & key alarm switch assembly (19).

© Let switch (19) hang freely.

NOTICE: Lock bolt assembly (11) is under slight spring 
tension from lock bolt spring (12). Hold lock bolt (11) in 
place while removing lock module assembly (15).

13. Three pan head tapping screws (13).
14. Lock module assembly (15) with upper shroud (10).



15 MODULE ASM, LOCK

Figure 11 - Sector Gear Timing Position (OFF-LOCK) 

15. Backing plate from lock module assembly (15).

[T | Important

•  Mark two sector gears at" OFF-LOCK" position 
to ensure proper reassembly. Failure to assemble 
sector gears properly will cause lock cylinder (17) 
and ignition switch (19) to be improperly timed. 
(See Figure 11 for proper timing)

16. Remove both sector gear.

Figure 12 - Grinding Off Lock Cylinder Positioning Tab

17. Remove positioning tab on end of lock cylinder (17) 
using an 1/8-inch burring tool. (See Figure 12)
© Remove all burrs in and around lock module 

assembly (15) and lock cylinder (17).

18. From inside lock module assembly (15) push on 
locking tab and pull lock cylinder (17) from lock 
module assembly (15) and upper shroud (10).

KEY CODE SIDE VIEW

Figure 13 - Location of Key Code

19. Record "Key Code" from old lock cylinder. 
(See Figure 13)
O Build up 11 New" lock cylinder.

Cut "New" key.
•  Discard "Old " lock cylinder.



Clean

© All debris and metal shavings from inside lock 
module assembly (15).
Remove all burrs.

Q  Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Align marks made on sector gears and install sector 
gears and backing plate to lock module assembly
(15). (See Figure 11 for proper timing of gears)

2. Steering column lock cylinder set (17) to lock 
module assembly (15).
A. Ensure sector in lock module assembly (15) is in

"OFF-LOCK" position. (See Figure 11)
B. Key installed in lock cylinder (17) and in 

"OFF-LOCK" position.
C. Line up locking tab and positioning tab with slots 

in lock module assembly (15) and push cylinder
(17) into position.

D. Rotate lock cylinder to "ACC" position and 
check alignment of "ARROWS" on sector 
gears. Arrows should be pointing towards 
each other.

E. Rotate lock cylinder to "LOCK" position.

3. Lock module assembly (15).
O Push lock bolt (11) into steering column tilt 

head assembly (26) until flush.
•  Align lock module assembly (15) with tilt head 

assembly (26) and install.

4. Three pan head tapping screws (13).

[ ^ T ig h t e n

m Tighten screws (13) to 6.0 N-m (53 Ib.in.)

5. Ignition & key alarm switch assembly (19).
6. Two tapping screws (18) for ignition & key 

alarm switch (19).

Tighten

7. Key alarm switch to lock module assembly (15).
A. Switch with retaining clip parallel to lock 

cylinder (17).
B. Rotate switch 1/4 turn until locked into place.

8. Turn signal cancel cam assembly (6).
•  Lubricate lower brass surface with grease, 

synthetic (service kit).

9. Shaft lock shield assembly (5).
•  Align inner block tooth of lock plate to block 

tooth of race &  upper shaft assembly (34).

10. New shaft lock retaining ring (4) using J 23653-SIR 
to push down shaft lock shield assembly (5).
9 Ring (4) must be firmly seated in groove on 

shaft.

11. Center race & upper shaft assembly (34).
A . Wheels straight ahead.

# Block tooth and centering mark on shaft 
assembly (34) at 12 o'clock position.
(See Figure 30)

B. Ignition switch to "LOCK" position.
C. Ensure coil (2) is centered; refer to figure (7).

12. Wave washer (3).

N OTIC E .‘New SIR coil assembly (2) will be pre-centered. 
Install new coil, remove and dispose of centering tab.

13. SIR coil assembly (2).
A. Ensure shaft (34) and coil (2) are centered.

•  If steering shaft assembly (34) needs to be 
centered (See Figure 28).

© If SIR coil needs to be centered 
(See Figure 7).

B. Align coil (2) with horn tower and slide onto 
shaft (34).

14. Retaining ring (30) must seat securely in groove 
on shaft (32).

15. Route lower coil wire along steering column jacket 
assembly (58).

16. Two wire harness straps (22) to steering column 
wire harness.



17. Park lock cable assembly (48) to lock module
assembly (15).
© Lock cylinder should be in "OFF-LOCK” 

position and gear shift in "PARK" position.
© Locking tab on end of cable (48) to slot 

in lock module assembly (15).

A. With lock cylinder in !fOFF-LOCK” 
position, gear shift lever should not be able 
to shift out of "PARK" position.

B. Insert key and turn to "RUN11 position.
C. Shifter in "NEUTRAL" position.
D. With gear shift in "NEUTRAL” position, 

lock cylinder should not be able to go into 
"OFF-LOCK" position.

E. Shifter in "PARK" position.
F. Lock cylinder in "OFF-LOCK" position 

and remove key.

18. Remove steering column lock cylinder (17) from 
lock module assembly (15).

19. Upper shroud (10).
20. Two torx head screws (14) to upper shroud (10). 

f^\] Tighten

© Tighten screws (14) to 1.4 N*m (12 Ib.in.).
21. Lower shroud (28).

O Ensure that slots on lower shroud (28) engage
with tabs on upper shroud (10).

O Tilt lower shroud up and snap shrouds together.

22. Two pan head tapping screws (13) to lower 
shroud (28).

A d ju s t

Park lock cable assembly (48). (See Figure 19)
A. Gear shift lever installed and in "PARK" 

position.
B. Ignition in "OFF-LOCK" position and 

remove key.
C. Unlock adjuster ring on cable assembly 

(48) with tool J 41396. (See Figure 20)
D. Pull on cable until park lock latch contacts 

gear shift lever.
Release the cable.

E. Lock adjuster ring securely in place on 
cable assembly (48) with tool J 41396. 
(See Figure 21)

in sp e c t

€> Tighten screws (13) to 6.0 N-m (53 Ib.in,).

23. Shift lever seal (16) and multifunctional lever 
seal into position.

24. Steering column lock cylinder set (17) to 
lock module assembly (15).
A. Ensure sector in lock module assembly (15) is 

in "RUN" position. (See Figure 11)
B. Key installed in lock cylinder (17) and in "RUN" 

position.
C. Line up locking tab and positioning tab with 

slots in lock module assembly (15) and push 
cylinder (17) into position.

25. Tilt lever; refer to section 3F.
26. Wheels straight ahead and column at 12 o'clock 

position.



27. Raise or install steering column to vehicle; refer to 
section 3F.

28. Steering wheel.
29. If all service operations are completed, enable the 

SIR system; refer to "ENABLING THE SIR 
SYSTEM” in this section.

30. Negative (-) battery cable.

A. MOVE ACTUATOR ROD TO ADJUSTER BLOCK SIDE 
FOR LEVERAGE.

B. PRESS ON ADJUSTER BLOCK TO COMPRESS 
INTERNAL ADJUSTER SPRING AND DISENGAGE 
ADJUSTER TEETH.

C. SLIDE ADJUSTER BLOCK AS FAR AWAY FROM 
SOLENOID AS POSSIBLE.

D. REPLACE ACTUATOR ROD TO SOLENOID 
SIDE. ROD WILL BE VISIBLE IN HOLE IN 
ADJUSTER BLOCK.

ELECTRICAL (BTSI) ACTUATOR 
(c/s only)
Figures 1,15 through 17 

J7̂ | Remove or Disconnect

1. Negative (-) battery cable.
2. Disable the SIR system; refer to DISABLING THE 

SIR SYSTEM, in this section.
3. Tilt column to “CENTER” position.

Figure 15 - Removing Electrical (BTSI) Actuator

4. Electrical (BTSI) actuator (61) from column.
A. Column in "NEUTRAL” position.
B. Pry (BTSI) actuator (61) from mounting pin on 

steering column jacket assembly (58) and outer 
shift cable ball stud on cable shift cam 
assembly (44).

C. Axial position assurance connector (23) from 
electrical connector.
•  Electrical connector from (BTSI) 

actuator (61).

Figure 16 - Adjusting Electrical (BTSI) Actuator 

|^ |  Adjust

•  Electrical (BTSI) Actuator (61) (See Figures
16,17)
A. Move actuator rod to adjuster block side 

for leverage.
B. Press on adjuster block to compress internal 

adjuster spring and disengage the adjuster 
teeth.

C. Slide the adjuster block as far away from 
the solenoid as possible.

D. Replace actuator rod to solenoid side.

Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Electrical (BTSI) actuator (61) to column.
A. Column in "Neutral" position.
B. (BTSI) actuator (61) to mounting pin on steering 

column jacket assembly (58) and outer shift 
cable ball stud on cable shift cam 
assembly (44).

C. Electrical connector to (BTSI) actuator (61).
•  Axial position assurance connector (23) to

electrical connector.



2. If all service operation are completed, enable the NOTICE: Linear shift assembly (40) may be removed as 
SIR system; refer to ENABLING THE SIR an assembly or certain components may be disassembled 
SYSTEM, in this section. as necessary to do repairs. Remove or disassemble only

3. Negative (-) battery cable. those components necessary to do repairs.

|*--»| Remove or Disconnect

1. Do all steps, "Remove or Disconnect1’, LOWER 
SHROUD, UPPER SHROUD, in this section.

2. Park lock cable assembly (48) from lock module 
assembly (15).
© Lock cylinder should be in "OFF-LOCK" 

position and gear shift in "PARK" position.
•  Insert small blade screwdriver into slot in lock 

module assembly (15). Push against locking 
tab on end of cable assembly (48) and remove.

3. Pry actuator arm of electrical (BTSI) actuator (61) 
from outer shift cable ball stud on cable shift cam 
assembly (44) and mounting pin on jacket (58).

4. Transaxle cable from inner shift cable ball stud on 
cable shift cam assembly (44).

Figure 17 - (BTSI) Adjuster Lock 

[ffi| Inspect

•  Function check Electrical (BTSI) actuator (61) 
for proper operation.

•  Actuator (61) must lock gearshift lever when 
ever steering column is in "PARK" position 
and when trying to shift from "PARK" position 
without pressing brake pedal.
(Solenoid is energized)

•  Actuator (61) must release gearshift lever when 
pressure is applied to brake pedal.
(Solenoid is de-energized)

•  Readjust if needed.
Figure 18 - Removing Linear Shift Assembly

A. SHIFTER MUST BE IN NEUTRAL POSITION.

B. BTSI ASM MUST BE SNAPPED SECURELY
TO MOUNTIG STUDS.

C. SHIFT INTO PARK.

D. SEAT ADJUSTER LOCK FIRMLY BY PUSHING
LOCK TOWARD THE SOLENOID.

LINEAR SHSFT ASM (REMOVAL) 
(c/s only)
Figures 1, 3, 15 through 21

5. Three flat head 6 -lobed socket tap screws (43).
#  Shift column to "NEUTRAL" position to gain 

access to lower socket tap screw (43).

Tools Required:
J 41352 Modular Column Holding Fixture 
J 41396 Park Lock Cable Pliers



Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1.
2.

5.

6.

Linear shift assembly (40) to column.
Three flat head 6-lobed socket tap screws (43).
•  Linear shift assembly (40) must be out of 

"PARK" position to install lower socket tap 
screw (43).

Tighten

3.

4.

•  Tighten screws (43) to 10 N-m (89 Ib.in.).

Transaxle cable to inner shift cable ball stud on cable 
shift cam assembly (44).
Park lock cable assembly (48) to lock module 
assembly (15).
9  Lock cylinder should be in "OFF-LOCK" 

position and gear shift in "PARK" position.
•  Locking tab on end of cable (48) to slot in lock 

module assembly (15).

Actuator arm of electrical (BTSI) actuator (61) to 
outer shift cable ball stud on cable shift cam 
assembly (44).
Do Adjust and Inspect, "Install or Connect",
ELECTRICAL (BTSI) ACTUATOR, in this section.

LOCKING 
TAB

PARK
LOCK
CABLE

RING
UNLOCKED

ADJUSTER
OUTER
BODY

LOCK ADJUSTER RING

A. SHIFTER IN "PARK" POSITION.
B. IGNITION IN "OFF-LOCK" POSITION.
C. UNLOCK ADJUSTER RING.
D. PULL LOWER CABLE SECTION TO REMOVE LASH.
E. LOCK ADJUSTER RING SECURELY IN PLACE.

Figure 20 - Unlocking Adjuster Ring on Park Lock Cable

ypj Adjust

Park lock cable assembly (48). (See Figure 19)
A. Gear shift lever installed and in 

"PARK” position.
B. Ignition in f!OFF LOCK" position and 

remove key.
C. Unlock adjuster ring on cable 

assembly (48) with tool J 41396.
(See Figure 20)

D. Pull on cable until park lock latch contacts 
gear shift lever.
© Release the cable.

E. Lock adjuster ring securely in place on 
cable assembly (48) with tool J 41396. 
(See Figure 21)



LINEAR SHIFT ASM (DISASSEMBLY) 
BALL & ACTUATOR ASM 
SHIFT LEVER CLEVIS 
PARK LOCK CABLE ASM 
G/S LEVER ASM SUPPORT BRKT 

(c/s only)
Figures 1,3,15 through 22

Tools Required:
J 41352 Modular Column Holding Fixture 
J 41396 Park Lock Cable Pliers

Disassemble

Figure 21 - Park Lock Cable Locking Adjuster Ring

jffil Inspect

® Park lock cable assembly (48). (See Figure 19)
A. With lock cylinder in "OFF-LOCK” 

position, gear shift lever should not be 
able to shift out of "PARK” position.

B. Insert key and turn to ”RUN” position.
C. Shifter in "NEUTRAL" position.
D. With gear shift in "NEUTRAL" position, 

lock cylinder should not be able to go into 
"OFF-LOCK” position.

E. Shifter in "PARK" position.
F. Lock cylinder in "OFF-LOCK" position N 

and remove key.

7. Do all steps "Install or Connect", LOWER SHROUD, 
UPPER SHROUD, in this section.

1. Do all steps "Remove or Disconnect”, LOWER 
SHROUD, UPPER SHROUD, in this section.

41 CLEVIS, SHIFT LEVER
43 SCREW, FLAT HD 6-LOBED SOC TAP
44 CAM ASM, CABLE SHIFT
45 ACTUATOR ASM, BALL &
46 BOLT, HEX FLANGE HEAD
47 SCREW, OVAL HD 6-LOBED SOC TAP
48 CABLE ASM, PARK LOCK
49 BRACKET, G/S LEVER ASM SUPPORT 
63 BUSHING,CAM

Figure 22 - Disassembling Linear Shift Assembly

2. Hexagon flanged head bolt (46).
3. Ball & actuator assembly (45).
4. Pry off locking ring on park lock cable 

assembly (48). (See Figures 19,20)
Move park lock latch to gain access to lower 
oval head 6-lobed socket tap screw (47).

5. Two oval head 6-lobed socket tap screws (47) from 
shift gate.

6. Shift lever clevis (41).
A. Lift up on shift gate and rotate shift lever 

clevis (41).
B. Clevis (41) from gearshift lever assembly 

support bracket (49).



7. Park lock cable assembly (48) from support 
bracket (49). Remove retaining clip.

8. Pry actuator arm of electrical (BTSI) actuator (61) 
from outer shift cable ball stud on cable shift cam 
assembly (44).

9. Pry transaxle shift cable from inner ball stud on 
cable shift cam assembly (44).

10. Hexagon flange head bolt (46).
11. Cable shift cam assembly (44).
12. Cam bushing (63) from cable shift cam 

assembly (44).
13. Three flat head 6-lobed socket tap screws (43).
14. Gearshift lever assembly support bracket (49).

|^ ] Assemble

1. Lubricate all moving parts of assembly with 
synthetic grease.

2. Gearshift lever assembly support bracket (49).
3. Three flat head 6-lobed socket tap screws (43).

pg[j Tighten

•  Tighten screws (43) to 10 N-m (89 Ib.in.).

4. Insert cam bushing (63) into cable shift cam 
assembly (44).

5. Cable shift cam assembly (44).
6. Hexagon flange head bolt (46).

(^Tighten

•  Tighten bolt (46) to 18.0 N-m (159 Ib.in.).

7. Transaxle shift cable to inner ball stud on cable shift 
cam assembly (44).

8. Actuator arm of electrical (BTSI) actuator (61) to 
outer shift cable ball stud on cable shift cam 
assembly (44).

9. Park lock cable assembly (48) to support 
bracket (49). Insert retaining clip.

10. Shift lever clevis (41) and shift gate to support 
bracket (49).
A. Position shift gate to end of clevis (41) lever.
B. Rotate clevis (41) and shift gate into position.
C. Push against shift lever spring tension to align 

shift gate holes with support bracket (49) holes.

11. Two oval head 6-lobed socket tap screws (47).

Tighten

@ Tighten screws (47) to 6.5 N-m (58 Ib.in.).

12. Ball & actuator assembly (45).
13. Hexagon flanged head bolt (46).

[^ T ig h ten

•  Tighten bolt (46) to 18.0 N-m (159 Ib.in.).

14. Park lock cable assembly (48) to lock module 
assembly (15).
•  Lock cylinder should be in tsOFF-LOCK" 

position and gear shift in "PARK" position.
•  Locking tab on end of cable (48) to slot in lock 

module assembly (15).

15. Do Adjust and Inspect, "Install or Connect", 
LINEAR SHIFT ASM (REMOVAL), in this section.

16. Do all steps, "Install or Connect", LOWER 
SHROUD, UPPER SHROUD, in this section.

TILT SPRING 
Figures 1 and 23 

[«h>| Remove or Disconnect

1. Disable the SIR System; refer to DISABLING THE 
SIR SYSTEM, in this section.

2. Two pan head tapping screws (13) from lower 
shroud (28).

3. Lower shroud (28).
m Tilt shroud (28) down and slide back to 

disengage locking tabs.

4. Tilt column to "UP" position.



Figure 23 - Removing Tilt Spring

CAUTION: The tilt spring (20) and spring guide (21) are 
under pressure and could become a projectile. During 
removal and installation secure spring with locking pliers. 
Exercise caution when removing or installing spring and 
guide, as bodily injury may result.

5. Tilt spring (20).
A. Pry spring (20) up until a bulge occurs and most 

spring tension is removed.
B. Secure spring (20) with locking pliers and 

continue prying until spring disengages from 
post on steering column support assembly (57) 
and steering column tilt head assembly (26).

6. Spring guide (21) from tilt spring (20).

E3 Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Spring guide (21) to tilt spring (20).
2. Tilt spring (20) with guide (21).

A. Spring (20) to post on steering column support 
assembly (57).

B. Secure spring (20) with locking pliers.
C. With end of spring (20) on post pull on center 

of spring (20) while pushing guide end to post 
on steering column tilt head assembly (26).

D. With both ends installed to post, push spring 
(20) into position.

3. Lower shroud (28).
#  Ensure that slots on lower shroud (28) engage 

with tabs on upper shroud (10).
Q Tilt lower shroud up and snap shrouds together.

4. Two pan head tapping screws (13) to lower 
shroud (28).

[^T ig h ten

•  Tighten screws (13) to 6 N-m (53 Ib.in.).

5. If all service operations are completed, enable the 
SIR system; refer to ENABLING THE SIR 
SYSTEM, in this section.

UPPER TILT HEAD COMPONENTS 
SHAFT LOCK SHIELD ASM 
TURN SIGNAL CANCEL CAM ASM 
UPPER BEARING SPRING 
UPPER BEARING INNER RACE SEAT 
INNER RACE 

Figures 1, 6, 7, 24, and 25

Tools Required:
J 23653-SIR Lock Plate Compressor

p+| Remove or Disconnect

1. Do steps 1 through 4, "Remove or Disconnect", SIR 
COIL ASSEMBLY, in this section.
O Let sir coil assembly (2) hang freely.



2. Shaft lock retaining ring (4) using J 23653-SIR to 
push down shaft lock shield assembly (5).
#  Dispose of ring (4).

3. Shaft lock shield assembly (5).
4. Turn signal cancel cam assembly (6).
5. Upper bearing spring (7).
6. Upper bearing inner race seat (8).
7. Inner race (9).

0  Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Inner race (9).
2. Upper bearing inner race seat (8).
3. Upper bearing spring (7).
4. Turn signal cancel cam assembly (6).
5. Shaft lock shield assembly (5).

m Align inner block tooth of lock plate to block 
tooth of race & upper shaft assembly (34).

# Lubricate with grease, synthetic (service kit).

6. New shaft lock retaining ring (4) using J 23653-SIR 
to push down shaft lock shield assembly (5).
•  Ring (4) must be firmly seated in groove on 

shaft.

7. Do steps 1 through 3 and 6 through 9, "Install or 
Connect", SIR COIL ASSEMBLY, in this section.

LOCK MODULE ASM
Figures 1,6,7, 9,10,19,20,21 and 24 through 26

Tools Required:
J 23653-SIR Lock Plate Compressor 
J 41396 Park Lock Cable Pliers

j77j Remove or Disconnect

1. Do steps 1 through 4, "Remove or Disconnect", 
UPPER TILT HEAD COMPONENTS,
in this section.

2. Park lock cable assembly (48) from lock module 
assembly (15).
m Lock cylinder should be in "OFF-LOCK" 

position and gear shift in "PARK" position.
•  Insert small blade screwdriver into slot in lock 

module assembly (15). Push against locking 
tab on end of cable assembly (48) and remove.

3. Key alarm switch from lock module assembly (15). 
(See Figure 9)
•  Gently pry retaining clip on alarm switch with 

small blade screwdriver.
•  Rotate alarm switch 1/4 turn and remove.

4. Two tapping screws (18).
5. Ignition & key alarm switch assembly (19).

•  Let switch (19) hang freely.

NOTICE: Lock bolt assembly (11) is under slight spring 
tension from lock bolt spring (12). Hold lock bolt (11) in 
place while removing lock module assembly (15).

6. Three pan head tapping screws (13).
7. Lock module assembly (15).
8. Lock bolt assembly (11) with lock bolt spring (12).

•  Spring (12) from lock bolt (11).

9. Steering column lock cylinder set (17).
•  Turn lock cylinder (17) to "RUN" position.
@ Insert small blade screwdriver into hole on top 

of module assembly (15). Push against locking 
button and remove lock cylinder (17).



11 BOLT ASM, LOCK
12 SPRING, LOCK BOLT
13 SCREW, PAN HD TAPPING 
15 MODULE ASM, LOCK
17 LOCK CYL SET, STRG COLUMN

Figure 26 - Removing Lock Module Assembly

Install or Connect

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do may result in 
component damage or malfunction of steering column.

1. Steering column lock cylinder set (17).
Key installed in lock cylinder (17).

O Ensure sector is in "RUN” position.
(See Figure 5,14).

# Line up locking tab with slot in lock module 
assembly (15) and push into position.

O Turn lock cylinder (17) to "LOCK*1 position.

2. Lock bolt assembly (11) with lock bolt spring (12).
O Ensure cutout in lock bolt (11 ) is in the 6 o’clock

position. (See Figure 26)

3. Lock module assembly (15). (See Figure 26)
•  Push Sock bolt (11) into steering column housing 

assembly (26) until flush.
O Align lock module assembly (15) with tilt head 

assembly (26) and install.

4. Three pan head tapping screws (13). 

f^\j Tighten

© Tighten screws (13) to 6.0 N-m (53 Ib.in.)

5. Ignition & key alarm switch assembly (19).
6. Two tapping screws (18).

[^Tighten

•  Tighten screws (18) to 1.4 N-m (12 Ib.in.).

7. Alarm switch to lock module assembly (15).
A. Switch with retaining clip parallel to lock 

cylinder (17).
B. Rotate switch 1/4 turn until locked into place.

8. Park lock cable assembly (48) to lock module 
assembly (15). (See Figure 18)
m Lock cylinder should be in ’’OFF-LOCK” 

position and gear shift in ’’PARK" position.
•  Locking tab on end of cable (48) to slot in lock 

module assembly (15).

O Park lock cable assembly (48).
(See Figure 18,19)
A. Gear shift lever installed and in 

’’PARK” position.
B. Ignition in "OFF LOCK” position and 

remove key.
C. Unlock adjuster ring on cable assembly

(48) with tool J 41396.
(See Figure 20)

D. Pull on cable until park lock latch contacts 
gear shift lever.
•  Release the cable.

E. Lock adjuster ring securely in place on 
cable assembly (48) with tool J 41396. 
(See Figure 21)



j|jgj Inspect

#  Park lock cable assembly (48). (See Figure 19)
A. With lock cylinder in "OFF-LOCK" 

position, gear shift lever should not be 
able to shift out of "PARK” position.

B. Insert key and turn to "RUN" position.
C. Shifter in "NEUTRAL" position.
D. With gear shift in "NEUTRAL” position, 

lock cylinder should not be able to go into 
”OFF-LOCK" position.

E. Shifter in "PARK" position.
F. Lock cylinder in "OFF-LOCK" positionN 

and remove key.

9. Do steps 4 through 7, "Install or Connect", UPPER 
TILT HEAD COMPONENTS, in this section.

7. Two pivot pins (56) using J 21854-01.
8. Steering column tilt head assembly (26).

•  Pull tilt arm to disengage steering wheel lock 
shoes from dowel pins in steering column 
support assembly (57).

STRG COL TILT HEAD ASM 
Figures 1 through 27

Tools Required:
J 23653-SIR Lock Plate Compressor 
J 21854-01 Pivot Pin Remover

0  Install or Connect

4~*

1.

2.

3.

4.

5.

Remove or Disconnect

Do all steps, "Remove or Disconnect", SIR COIL 
ASSEMBLY, in this section.
Do steps 7 and 8, "Remove or Disconnect”, T/S &  

MULTIFUNCTION SWITCH ASM, in this section. 
Do steps 2 through 6, "Remove or Disconnect", 
LINEAR SHIFT ASM (REMOVAL), in this section. 
(Column shift only)
Do steps 2 through 7, "Remove or Disconnect", 
UPPER TILT HEAD COMPONENTS, in this 
section.
Do steps 6 through 8, "Remove or Disconnect", 
LOCK MODULE ASM, in this section.
Do steps 4 and 5, "Remove or Disconnect", TILT 
SPRING, in this section.

NOTICE: Refer to NOTICE about fasteners on page 
3F5-1 in this section. Failure to do so may result in 
component damage or malfunction of steering column.

1. Steering column tilt head assembly (26).
i Using tilt lever position lock shoes to dowel 

pins.
•  Rotate head assembly (26) until holes for 

pivot pins (56) line up.

2. Two pivot pins (56).
A. Lubricate with lithium grease.
B. Press pins until firmly seated two places.
C. Stake pins (56) three locations two places.

3. Do step 2, "Install or Connect", TILT SPRING, in 
this section.

4. Do steps 2 through 4, "Install or Connect", LOCK 
MODULE ASM, in this section.

5. Do steps 1 through 6, "Install or Connect", UPPER 
TILT HEAD COMPONENTS, in this section.

6. Do steps 1 through 6, "Install or Connect", LINEAR 
SHIFT ASM (REMOVAL), in this section. 
(Column shift only) and adjust and inspect in 
this section.

7. Do all steps, "Install or Connect", SIR COIL 
ASSEMBLY.



LOWER STEERING SHAFT ASM
SPHERE 
JOINT SPRING 

STRG COL SUPPORT ASM 
ADAPTER & BEARING ASM 
STRG COL JACKET ASM 
Figures I, 3, 6 through 8, 15 through 23, 27 through 

31

Tools Required:
J 21854-01 Pivot Pin Remover 
J 41352 Modular Column Holding Fixture

Remove or Disconnect

NOTICE: Once steering column is removed from vehicle, 
the column is extremely susceptible to damage. See 
NOTICE on page 3F5-1 in this section.

1. Steering column guide assemblies (53) and (54) 
from steering column jacket assembly (58).

2. Do steps 1 through 8, ’'Remove or Disconnect11, 
LOWER SHROUD, UPPER SHROUD, in
this section.

3. Two pan head tapping screws (13).
4. Turn signal & multifunction switch assembly (24).
5. Linear shift assembly (40).

@ Do steps 2 through 6 "Remove or Disconnect", 
LINEAR SHIFT ASM (REMOVAL), in this 
section. (Column shift only)

6. Refer to CAUTION and do steps 5 and 6, "Remove 
or Disconnect", TILT SPRING, in this section.

7. Cplg &  Strg shaft assembly (64) or Yoke & Inter 
Strg shaft assembly (65) (Depending on Model) 
from shaft assembly (37).

Remove bolt

8. Adapter & bearing assembly (60) from jacket 
assembly (58).

with Steering Shaft

8. Two pivot pins (56) using J 21854-01.
9. S teering column til t head assembly (26) with steering 

shaft assembly.
© Install and pull tilt arm to disengage steering 

wheel lock shoes from dowel pins in steering 
column support assembly (57).

m  Important

O Mark race &  upper shaft assembly (34) and lower 
steering shaft assembly (37) to ensure proper 
assembly. Failure to assemble properly will 
cause steering wheel to be turned 180 degrees. 
(See Figures 28 and 29).



j^ j Disassemble

© Lower steering shaft assembly (37) from race & 
upper shaft assembly (34) and steering column
tilt head assembly (26).

A. Race & upper shaft assembly (34) from lower 
steering shaft assembly (37).

Tilt 90 degrees to each other and disengage.

B. Centering sphere (35) from upper shaft 
assembly (34).

Rotate sphere 90 degrees and slip out.

C. Shaft preload spring (36) from centering 
sphere (35).

Figure 30 - Correct Upper to Lower Shaft Orientation

f^ j Assemble

•  Lower steering shaft assembly (37) to race &  upper 
shaft assembly (34) and steering column tilt head 
assembly (26).
A. Shaft preload spring (36) to centering 

sphere (35).
B. Centering sphere (35).

® Lubricate with lithium grease. Slip into 
upper shaft assembly (34) and rotate sphere 
90 degrees.

C. Lower steering shaft assembly (37) to race & 
upper shaft assembly (34).
#  Line up marks and tilt assemblies 90 

degrees to each other.

10. Four torx head screws (55).
11. Steering column support assembly (57).



0  Install or Connect

NOTICE: R efer to  N O T IC E  about fasteners on page 

3F5-1 in this section. Failure to do may result in 
component damage or malfunction of steering column.

1. Steering column support assembly (57).
2. Four torx head screws (55).

pfXj Tighten

•  Tighten screws (55) to 9 N*m (80 Ib.in.).

3. Do steps 1 through 4, 6, and 7, "Install or Connect", 
STRG COL TILT HEAD ASM, in this section.

4. Adapter & bearingassembly (60) to steering column 
jacket assembly (58).
O Position tab on adapter & bearing assembly 

(60) with slot in steering columnjacket assembly 
(58) and push together. (See Figure 27).

5. Cplg & Strg shaft assembly (64) or Yoke & Inter 
Strg shaft assembly (65) (Depending on Model) to 
shaft assembly (37).

T i g h t e n

Tighten bolt to 47 N-m (35 lb.ft)

Tighten

© Tighten Hex Hd Nut (68) to 62 N-m (46 lb.ft.)

6. Turn signal & multifunction switch assembly (24) to 
column.

With small blade screwdriver compress 
electrical contact and move multifunction 
switch (24) into position.

$ Electrical contact must rest on cancelling cam 
assembly (6).

7. Two pan head tapping screws (13).

^ T i g h t e n

@ Tighten screws (13) to 6 N-m (53 Ib.in.).

8. Do steps 4 through!3, "Install or Connect", LOWER 
SHROUD, UPPER SHROUD, in this section.



CHECKING STEERING COLUMN FOR ACCIDENT DAMAGE

NOTICE: Vehicles involved in accidents resulting in frame damage, 
major body or sheet metal damage, or where the steering column 
has been impacted, or where supplemental inflatable restraints 
systems deployed may also have a damaged or misaligned steering 
column.

CHECKING PROCEDURE

JACKET ASM, STEERING COLUMN

#  Check capsules on steering column bracket assembly; all must be 

securely seated in bracket slots and checked for any loose conditions 
when pushed or pulled by hand (View A). If not, bracket should be 
replaced if bolted to jacket assembly. If bracket is welded to jacket 
replace jacket assembly.

•  Check for jacket assembly collapse by measuring the distance from 
the lower edge of upper jacketto a defined point on the lower jacket 
(View C). If measured dimensions are not within specifications, a 
new jacket must be installed.

NOTICE: Inflatable restraint coil assembly must be removed from 
steering column and allowed to hang freely before shaft is rotated. 
Failure to do so could damage coil assembly.

b -

STEERING SHAFT ASM | ^ 11 *5 07 MM
•  Visually inspect steering shaft for sheared injected plastic (View B). 

If steering shaft shows sheared plastic, a new steering shaft must be 
installed.

s* 1 1 w<9f IYIIVI
+/- .25 MM

...

•  Any frame damage that could cause a bent steering shaft must have 

steering shaft runout checked in the following manner: Using a dial 
indicator at lower end of steering shaft, have steering wheel rotated. 1
Runout must not exceed 1.59mm.

I

VIEW  A  
(CAPSULES)

CHECK FOR ANY LOOSE CONDITION WHEN 
PUSHED OR PULLED BY HAND.

CHECK FOR SHEARED INJECTED 
PLASTIC AT THESE LOCATIONS.

VIEW  B 
(STEERING SHAFT)

VIEW  C (METHOD TO DETERMINE COLUMN COLLAPSE) 
WITH LOWER BEARING REMOVED 

MEASURE DISTANCE BETWEEN ARROWS.

Figure 31 - Checking for Accident Damage 

SPECIFICATIONS
FASTENER TIGHTENING SPECIFICATIONS
(1) Steering Wheel-to-Shaft Nut ....... ...................................................................................................  41.0 N-m (30 lb.ft.

(13) Lock module assembly Screws............................................................................................... .. 6.0 N-m (53 Ib.in.
(13) Turn Signal & Multifunction Switch Screws................................................................................ 6.0 N-m (53 Ib.in.
(13) Lower Shroud Screws....................................................................................................................... 6.0 N-m (53 Ib.in.
(14) Upper Shroud Screws.......................................................................................................................  1.4 N-m (12 Ib.in.
(18) Ignition & Key Alarm Switch Screw s........................................................................................... 1.4 N-m (12 Ib.in.
(31) Shift Lever Screw .......................................................................................................................  20.0 N-m (15 lb.ft.
(43) G/S Lever Support Bracket Screw s.............................................................................................  10.0 N-m (89 Ib.in.
(46) Shift Lever Clevis and Cable shift Cam S crew s.....................................................................  18.0 N-m (159 Ib.in.
(47) Shift Lever Gate Screws...................................................................................................................6.5 N-m (58 Ib.in.
(55) Steering Column Support Screws....................................................................................................9.0 N-m (80 Ib.in.
(66) Round Hd Locking B o lt ................................................................................................................. 47.0 N-m (35 lb.ft.
(67) Pinch B o lt......................................................................................................................................... 47.0 N-m (35 lb.ft.
(68) Hex Hd N ut......................................................................................................................................  62.0 N-m (46 lb.ft.



1 MODULAR COL HOLDING FIXURE

2 PARK LOCK CABLE PLIERS

3 LOCK PLATE COMPRESSOR

4 PIVOT PIN REMOVER

Figure 32 - Special Tools




