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COMPONENT REPLACEMENT INSTRUCTIONS continued

Preparation

1. Apply the parking brake and block the drive wheels to 
prevent vehicle movement.

Always use safety stands. Never work
under a vehicle supported only by a

jack(s). Jacks can slip or fall over and cause serious 
personal injury or death. DO NOT place jacks or safety
stands under the lower control arms to support the 
vehicle. Lower control arms are not stationary 
components and could move, allowing the vehicle to drop
causing serious personal injury or death. 

2. Raise the vehicle front wheels off the ground and 
support with safety stands.

3. Remove the front tires. Disconnect the Height Control Valve
(HCV) linkage from the lower bracket, if applicable on the
suspension model (FIGURE 11 - page 9).

Upper Control Arm

1. Use a portable crane or jack and support the steering
knuckle prior to disconnecting it from the control arm or
removing the control arm with the steering knuckle
attached.The knuckle post assembly is heavy and 
unbalanced and must be supported properly.

Failure to properly support the knuckle
post assembly could result in personal

injury to hands or feet.

2. Detach the upper control arm from the knuckle post.

NOTE: DO NOT press on center metal core of bushing;
apply load to outer metal casing of the bushing.

3. Remove the upper control arm mount bolts and remove the
upper control arm (FIGURE 29).

4. Support the control arm properly during bushing removal
and replacement. Bushing hole of the control arms should
be free of any burrs before replacing new bushings.

5. Using a hydraulic press with a 15-ton capacity, push bushing
out of the control arm housing while supporting it securely.

6. After applying Loctite™ 603 to the control arm bushing 
surface and, using the same hydraulic press from Step 5,
push new bushing back into the control arm housing while
supporting it securely.

NOTE: SAF-HOLLAND recommends applying Loctite™ 603
to each bushing before pressing new 
bushings into upper and lower control arms.

Upper Control Arm Bolts

7. Set control arm into its mount location. Place the 
control arm mount bolts into sub-frame snug tight.

8. Reconnect knuckle post to the outer end of the upper 
control arm.

9. Reconnect the height control valve linkage to the 
knuckle post bracket, if applicable.

10. Set Suspension to proper ride height. For OEM specified
ride height, see Table 3, on page 10.

11. Torque the upper control arm nuts at the frame 
connection to 450-550 ft.-lbs. See Torque Specs on 
pages 5 and 6.

12. Torque the knuckle post bolts to 630-770 ft.-lbs. See Torque
Specs on pages 5 and 6.

IMPORTANT: IFS suspension must be realigned after control
arm/bushing replacement.

FIGURE 29. UPPER CONTROL ARM REMOVAL

Lower Control Arm

1. Use a portable crane or jack and support the steering
knuckle prior to disconnecting it from the control arm or
removing the control arm with the steering knuckle
attached.The knuckle post assembly is heavy and 
unbalanced and must be supported properly.

Failure to properly support the knuckle
post assembly could result in personal

injury to hands or feet.

2. Detach the lower control arm from the knuckle 
post assembly.

3. Remove the sub-frame control arm assembly 
mounting bolts.

NOTE: DO NOT press on center of bushing; apply load to
metal casing of bushing.



XL-AK397-01 Rev. C 25

COMPONENT REPLACEMENT INSTRUCTIONS continued

Shock Absorber Replacement

Shock absorber may be “gas 
pressurized.” DO NOT puncture or

expose to excessive heat or serious personal injury or
death could occur.

Preparation

1. Apply the parking brake and block the drive wheels to
prevent vehicle movement.

Removal 

1. Remove the 3/4˝-10 lower shock absorber mounting
bolt from the Knuckle Post Shock Bracket (FIGURE 31).

2. Remove the 3/4˝-10 upper shock absorber mount bolt
(FIGURE 31).

Installation 

1. Install the shock absorber into the upper mounting
bracket and secure with mounting bolt.

2. Place the shock absorber into lower mounting bracket
and secure with mounting bolt.

3. Torque bolts to recommended specifications. See Torque
Specs on pages 5 and 6.

FIGURE 31. SHOCK ABSORBER

4. Using a hydraulic press with 15-ton capacity, support and
secure control arm and push bushing out of the control arm
housing (FIGURE 30).

NOTE: Be certain to apply pressure to outer metal 
casing of bushing when removing or replacing
(FIGURE 30).

5. Bushing hole of the control arms should be free of any
burrs before replacing new bushings.

6. After applying Loctite™ 603 to the control arm bushing 
surface and, using the same hydraulic press from 
Step 4, push new bushing back into the control arm 
housing while supporting it securely.

NOTE: SAF-HOLLAND recommends applying Loctite™ 603
to each bushing before pressing new 
bushings into upper and lower control arms.

7. Place the control arm in its mount location and install the
control arm mount bolts into sub-frame snug tight.

8. Reconnect lower control arm to the knuckle post assembly.

9. The control arm should be supported in such a way such
that it is at ride height, then torque the bolts to the 
recommended torque specs. See Torque Specs on 
pages 5 and 6.

NOTE: Improperly adjusted ride height will result in 
incorrect alignment measurements and may result in
abnormal tire wear. Check ride height prior to front
suspension alignment, see pages 9 - 10.

Wheel Bearing, Oil Seal, and Hub Cap Replacement

See Coach Manufacturer's Service Manual for 
replacement guidelines.

90
54
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07

FIGURE 30. LOWER CONTROL ARM BUSHINGS

Apply pressure to outer
metal casing of bushing
when removing or
replacing.

Shock Absorber
Mounting Bolts

90° ± 3°
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COMPONENT REPLACEMENT INSTRUCTIONS continued

Air Spring Replacement

IMPORTANT: When replacing the air spring, make sure you
use the correct replacement. Using an air
spring that is not recommended by 
SAF-HOLLAND may be detrimental to vehicle
ride and handling.

Preparation

1. Apply the parking brake and block the drive wheels to 
prevent vehicle movement.

2. Raise the vehicle until the front wheels are off the ground.
Then support the vehicle with safety stands. DO NOT place
jacks or safety stands under the lower control arms to 
support the vehicle.

Always use safety stands. Never work
under a vehicle supported only by a

jack(s). Jacks can slip or fall over and cause serious
personal injury or death. DO NOT place jacks or safety
stands under the lower control arms to support the
vehicle. Lower control arms are not stationary 
components and could move, allowing the vehicle to
drop causing serious personal injury or death. 

3. Remove the front tires. Disconnect the Height Control Valve
(HCV) linkage from the lower connection bracket, if 
applicable (FIGURE 11 - page 9).

Removal

1. Remove air line at the air spring, then remove the 
connection fitting.

2. Remove all nuts and washers from the upper air spring
mounting studs.

3. Remove bolt and nut that secure the air spring piston to the
knuckle post mounting plate (FIGURE 32).

4. Remove the air spring.

FIGURE 32. AIR SPRING REPLACEMENT

Installation

1. Mount the air spring to the knuckle post mounting plate.
Torque the bolt and nut to 30-40 ft.-lbs. See Torque Specs on
pages 5 and 6.

2. Assemble the nuts and washers that connect the air spring
to the upper air spring mount on the sub-frame.Torque the
nuts to 30-40 ft.-lbs. See Torque Specs on pages 5 and 6.

3. Install connection fitting into the air spring.A thread sealant
may be used to ensure an air tight connection.

4. Connect air line to the air spring.

5. Lower vehicle frame and inflate the air springs.

6. Use water/liquid soap spray to check air fittings for leaks.

Knuckle Post Connection Replacement 

IMPORTANT: The SAF-HOLLAND IFS utilizes precision roller
bearings at each (upper and lower) knuckle
post connection.This connection is very
robust and tightly toleranced for ease of
assembly and repair. Care should be taken to
insure the machined surfaces of the control
arms and bearing races are protected from
damage. If a bearing element needs 
replacement, it is strongly suggested the outer
bearing race be replaced at the same time.

Removal

1. Apply the parking brake and block the drive wheels to 
prevent vehicle movement.

2. Raise the front wheels off the ground and support with 
safety stands. DO NOT support the vehicle with jacks or
stands under the control arms.

Always use safety stands. Never work
under a vehicle supported only by a

jack(s). Jacks can slip or fall over and cause serious
personal injury or death. DO NOT place jacks or safety
stands under the lower control arms to support the
vehicle. Lower control arms are not stationary
components and could move, allowing the vehicle to
drop causing serious personal injury or death.

3. Remove the front tires. Disconnect the Height Control Valve
(HCV) linkage from the lower connection bracket,
if applicable (FIGURE 11 - page 9).

4. Remove bolt and nut that secure the air spring piston to the
knuckle post mounting plate.

Air Spring
Piston

Knuckle Post
Mounting
Plate

Upper Air
Spring
Mounting
Studs
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COMPONENT REPLACEMENT INSTRUCTIONS continued

10. If the outer bearing race needs to be removed; a long flat
nosed punch will be required to gently tap out the outer
race from the back side of the race.

NOTE: The area will likely be filled with grease and the
grease will need to be removed to allow a clear view
of the inside inner edge of the bearing cups.

11. Remove the cylindrical bolt sleeve.

Installation

1. Place the cylindrical bolt sleeve(s) in the knuckle 
post opening.

2. If removed, install new outer bearing races into the knuckle
post opening(s) by gently tapping in the race with a block
of wood placed between the race and the 
hammer (FIGURE 33).

NOTE: It is very important to completely seat the bearing
race in the knuckle post receptacle.A 0.002˝ feeler
gage should not fit between the backside of the race
and the mating shoulder in the knuckle post.

IMPORTANT: Care should be taken to insure the 
bearing race surface is not damaged.

3. Prepack the roller bearing elements with grease and apply
grease to the outer bearing races and machined faces of the
control arms.

4. Place the roller bearing elements and O-ring in each side.
Typically, the grease will hold the roller elements in place
until the control arms are moved into place.

5. Swing the knuckle post or control arm ends into 
alignment with the bore of the tapered roller elements.

NOTE: Care should be taken to insure the O-ring does not
get pinched between the knuckle post, control arm,
and roller element bore.

6. Insert the knuckle post bolt assembly through 
the connection.

7. Install nut and torque to 630-770 ft.-lbs. Install cotter pin.
See Torque Specs on pages 5 and 6.

8. Re-lubricate connection per lubrication instructions on page
11 (two Zerk style grease fittings have been installed on
each knuckle post assembly (FIGURE 15).

9. Replace bolt and nut that secure the air spring piston to the
knuckle post mounting surface.

FIGURE 33. KNUCKLE POST CONNECTION
REPLACEMENT

5. Use a portable crane or jack and support the steering
knuckle post assembly at its lowest position prior to 
disconnecting it from the control arm or removing the 
control arm with the steering knuckle attached.The 
knuckle post assembly is heavy and unbalanced and must
be properly supported.

Failure to properly support knuckle post
assembly could result in personal injury

to hands and feet. 

6. Remove knuckle bolt cotter pins. Loosen the knuckle bolt
nuts and remove.

7. Pull the knuckle post bolt assemblies from the upper and
lower control arm connections and completely remove it.

8. Swing the knuckle post outward or swing the control arms
(upper or lower) aside until full access is available to the
upper and lower bearings.

NOTE: Care should be taken to insure the roller 
bearing elements do not fall out by slowly 
moving the knuckle post or control arms aside.

9. Remove the roller bearing elements and the O-rings from
both sides of the knuckle post opening (FIGURE 33).

Cylinder
Bolt Sleeve

O-Ring

Roller
Bearing

Outer
Bearing
Race

Cylinder Bolt
Sleeve

Outer Bearing Race

Roller
Bearing

O-Ring
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COMPONENT REPLACEMENT INSTRUCTIONS continued

Steering Gear Replacement Procedure

NOTE: Not all IFS units are fitted with a steering gear 
supplied by SAF-HOLLAND. The approximate weight
of each gear with fluid is between 80 and 100 lbs.
and may require some external means to support it 
during removal. See chassis manufacturer for detailed
steering gear information.

IMPORTANT: Steering gear case is very heavy and a 
proper support device should be used 
during removal.

Failure to properly support the steering
gear could result in personal injury to

hands or feet.

Removal

1. Apply the parking brake and block the drive wheels to 
prevent vehicle movement.

2. Raise the front wheels off the ground and support vehicle
with safety stands. DO NOT support the vehicle with jacks
or stands under the control arms.

Always use safety stands. Never work
under a vehicle supported only by a

jack(s). Jacks can slip or fall over and cause serious
personal injury or death. DO NOT place jacks or safety
stands under the lower control arms to support the
vehicle. Lower control arms are not stationary 
components and could move, allowing the vehicle to
drop causing serious personal injury or death. 

3. Disconnect the tie rod assembly from the pitman arm at the
tapered ball joint connection by removing the cotter pin
and nut.

4. Loosen and remove the 3/4˝ retainer fastener from the 
pitman arm.The pitman arm can be lowered from the 
output shaft drive spline and removed.

NOTE: Depending upon clearances, it may be necessary to
loosen and remove the steering gear case 7/8˝
attachment fasteners to allow the gear to be moved
backward.This will allow easier access to the pitman
arm/gear output shaft connection.

5. Disconnect all hydraulic lines and the steering input shaft
to the gear case and remove the 7/8˝ attaching fasteners. It
is necessary to support the steering gear case with a 
support device due to its weight.

6. Remove the steering gear case.

Installation

1. Install and support the steering gear case in position on the
underside of the sub-frame mounting plate.

2. Install the 7/8˝ fasteners and torque to 400-450 ft.-lbs. See
Torque Specs on pages 5 and 6.

3. Connect the steering input shaft to the steering gear case
input spline.

4. Connect the hydraulic fluid supply lines.

5. Install the pitman arm to the steering gear output splined
shaft.A timing mark is provided on the bottom of the 
pitman arm which is intended to line up with the steering
gear timing marks on the gear case and output shaft.When
all three timing marks are aligned, the pitman arm and gear
are in the straight ahead position.

6. With the pitman arm in place, tighten the retaining 
fastener to the following torque level depending upon the
manufacturer:

TRW-(3/4˝ fastener) 125-150 ft.-lbs.

See Torque Specs on pages 5 and 6.

7. Connect the tie rod arm tapered ball joint ends to the 
mating end of the pitman arm and tighten the nut to 120-
170 ft.-lbs. Install cotter pin. See Torque Specs on 
pages 5 and 6.

8. Bleed gear case per manufacturer’s recommendations.

NOTE: Refer to Steering Gear Manufacturer’s Service Manual
for other detailed information. If equipped with TRW
steering gear, refer to www.trucksteering.com

9. Realign the vehicle per manufacturer's specifications or the
wheel alignment section of this manual (page 20).
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Table 7 - Maintenance Schedule
Mileage in the Thousands (X 1,000)

General Maintenance Service to be performed 12 24 36 48 60 72 84 96

Control Arm Bushings Check for proper torque on bolts X X X X2

Upper and Lower Control Arms Inspect for contact between Control Arm and Mount Brkts X X X X X X X X2

Inspect for bushing wear X X X X X X X X2

Tie Rod Ends Inspect ball socket end play X X X X X X X X2

Check for looseness of taper connection X X X X X X X X2

Check that cotter pin is installed X X X X X X X X2

Brake System Inspect slack adjuster for correct stroke X X X X X X X X2

Inspect for air leaks using soapy water solution X

Air Springs Inspect for proper clearance (1˝ minimum all around) X

Check upper mount nut and lower mount bolt torque X

Inspect for signs of chafing or wear X X X X X X X X2

Check for air line fitting torque X

Inspect for air leaks using soapy water solution X

Height Control Valve Linkage Inspect for signs of bending, binding, or slippage X X X X X X X X2

Shock Absorbers Check stud mount and lock nut torque X

Inspect shocks for signs of fluid leak, broken eye X X X X X X X X2

ends, loose fasteners, or worn bushings

Steering Arms Check for proper torque on nuts X

Inspect bearings for excessive radial play X X X X X X X X2

Wheels Check bearing end play X X2

Check for proper torque on wheel nuts1 X X X X X X X X2

Front Alignment Inspect toe-in3 X X X X2

Air Fittings and Air Lines Inspect for air leaks using soapy water solutions X

Inspect airlines for signs of chafing, cracking, or wear X X X X X X X X2

1. Wheel nuts must be re-tightened to proper torque specifications as per the vehicle or Chassis Manufacturer's Owner Guide.
2. Continue to perform specified maintenance every 12,000 miles.
3. Toe-in should be inspected after vehicle completion by final stage manufacturer.

MAINTENANCE SCHEDULE 
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TROUBLESHOOTING - SUSPENSION SYSTEM 

Problem

Tires wear out quickly or have uneven tire
tread wear.

NOTE: Wear pattern will indicate
possible cause(s). Consult
with tire manufacturer 
for guidance.

Vehicle is difficult to steer.

Vehicle wanders side to side... 
loose steering.

Steering wheel has large amptitude, 
rotational oscillations when hitting 
large bumps.

Possible Cause and Remedy

Tires have incorrect pressure. Put specified air pressure in tires.

Tires out of balance. Balance or replace tires.

Incorrect toe-in setting. Adjust toe-in to specified setting.

Incorrect ride height. Adjust ride height to specified setting.

Incorrect rear axle alignment. Realign axles per vehicle 
manufacturer's recommendations.

Incorrect steering arm geometry. Adjust tie rod lengths as required.

Improper (mismatched) tires and wheels. Install correct tire and 
wheel combination.

Improper oversized tires. Install correct tire and wheel combination.

Tires not uniform. Install correct tire and wheel combination.

Tires have incorrect pressure. Put specified air pressure in tires.

Incorrect steering arm geometry. Adjust tie rod lengths as required.

Steering arms binding. Check steering arm bearings and lubricate 
as needed.

Ball joints binding. Inspect ball joints for wear and replace
as required.

Tie rod ends binding. Inspect tie rod ends for wear and lubricate as needed.

Steering column linkage binding. Align or adjust as required.

Steering miter box binding. Check steering miter box and repair or
replace as required.

Steering gear valve binding. Inspect, repair or replace as required.

Steering damper binding or malfunction. Check and replace as needed.

Steering wheel to column interference. Align or adjust as required.

Power steering pump fluid level low and possible leak in system. Add fluid,
tighten connections and correct as needed.

Power steering pump pressure and flow below specification. Conduct pump
flow and relief pressure tests and adjust, repair or replace as needed.

Air in power steering system. Add fluid, tighten connections & bleed system.

Contaminated or incorrect fluid. Replace with correctly specified fluid.

Obstruction within steering gear or lines. Inspect, remove obstruction(s) and
repair or replace as required.

Excessive internal steering gear leakage. Inspect, repair or replace as required.

Vehicle overloaded or unevenly loaded. Check wheel loads and correct 
as needed.

Improper (mismatched) tires and wheels. Install correct tire and 
wheel combination.

Incorrect toe-in setting. Adjust toe-in to specified setting.

Tires have incorrect pressure. Put specified air pressure in tires.

Loose steering gear mounting. Check mounting and secure as needed.

Tie rod end connection loose or ball stud worn. Inspect ball stud connections
and wear.

Loose wheel nuts. Check and tighten to specification.

Ball joints binding or worn. Inspect ball joints for wear or contamination and
replace as required.

Steering column linkage worn. Check for wear and repair or replace as needed.

Wheel bearings out of adjustment. Check wheel bearing end play and adjust 
as required. continued
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TROUBLESHOOTING - SUSPENSION SYSTEM continued

Problem

Vehicle wanders side to side... 
loose steering.

Steering wheel has large amptitude, 
rotational oscillations when hitting 
large bumps. continued

Vehicle pulls to one side 
without the brakes applied.

Vehicle pulls to one side 
with the brakes applied.

Possible Cause and Remedy

Steering gear adjustment. Check and adjust to specification.

Steering column misaligned. Realign steering column as required.

Steering arm mounts loose. Check and tighten to specification.

Improper (mismatched) tires and wheels. Install correct tire and 
wheel combination.

Tires have incorrect pressure. Put specified air pressure in tires.

Vehicle unevenly loaded. Check wheel loads and correct as needed.

Improper brake adjustment. Inspect, adjust and correct as required.

Incorrect rear axle alignment. Realign axles per vehicle 
manufacturer's recommendations.

Unequal ride height side to side. Check ride height and adjust to specified setting.

Wheel bearings out of adjustment. Check wheel bearing end play and adjust
as required.

Loose steering gear mounting. Check mounting and secure as needed.

Tie rod end connection loose or ball stud worn. Inspect ball stud connections
and wear.

Bent spindle or steering arm. Inspect and replace as required.

Frame or underbody out of alignment. Inspect and correct as required.

Incorrect toe-in setting. Adjust toe-in to specified setting.

Misaligned belts in radial tires. Check and replace as needed.

Steering gear valve binding. Inspect, repair or replace as required.

Steering gear not centered. Inspect and adjust as required.

Excessive internal steering gear leakage. Inspect, repair or replace as required.

Incorrect caster and/or caster setting. Install and/or adjust eccentric adapters in 
upper control arm.

Grease, oil or dirt on brake linings. Replace brake linings as required.

Brake linings are glazed. Deglaze brake linings or replace as required.

Brake linings are not a balanced set, different friction codes or lining brand.
Replace brake linings as required.

Loose or broken brake linings. Replace brake linings as required.

Brake drum out of round. Re-machine brake drum as required.

Defective brake drum. Inspect for defects and replace as required.

Brake air chamber clevis pin or camshaft binding. Check and lubricate 
as needed.

Defective slack adjuster. Inspect for defects and replace as required.

Uneven brake adjustment side to side. Adjust slack adjuster as required.

Different brake air chamber size or slack adjuster length side to side. Replace
with same size brake air chambers and length slack adjusters.

Air pressure uneven side to side. Check side to side air pressure and correct 
as needed.

Unequal brake air chamber stroke side to side. Check side to side stroke and
adjust as required.

Rear axle brakes misadjusted. Check and adjust as required.

Air leak or obstruction in air brake lines. Check fittings with soapy water 
solution and remove obstruction 

continued
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TROUBLESHOOTING - SUSPENSION SYSTEM continued

Problem

Vehicle pulls to one side 
with the brakes applied. continued

Vehicle rolls side to side excessively.

Possible Cause and Remedy

Brake air chamber air leak or diaphragm damaged. Check chamber for air leak
and damaged diaphragm.

Front and/or rear shock absorbers worn. Replace shock absorbers as needed.

Shock mounting loose. Check and tighten as required.

Shock eye bushings worn. Check and replace as needed.

Control arm pivot bushings worn. Inspect and replace as required.

Internal leak in height control valve. Check height control valve and replace 
as required.

E n g i n e e r i n g Y o u r  R o a d t o  S u c c e s s
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