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Repair

General Procedures
Repair or reconditioning of front
suspension components is not allowed.
Components that are damaged or worn
must be replaced. Several major
components are heat treated and tempered.

WARNING
The components cannot be bent,
welded, heated altered, or repaired in
any way without reducing the strength
or life of the component and voiding
the warranty.

The following operations are prohibited on
front suspension components.

1. Welding of or to the steering knuckles,
control arms, steering arms, knuckle
carrier, tie rod assemblies, the brakes,
the hubs, and the brake drums.

2. Hot or cold bending of the steering
knuckles, control arms, steering arms,
knuckle carrier, tie rod assemblies, ball
joints, and the sub-frame except
control arm and steering arm mounts
which may be cold bent to facilitate
bushing and bearing replacement.

3. Drilling out control arm and steering
arm mounting holes and ball stud
tapered holes.

4. Spray welding of bearing diameters on
the steering knuckle spindle, steering
arm bores and pivot tube. Spray
welding of ball studs or tapered holes
for the ball joint and tie rod ends.

5. Milling or machining of any
component except that control arm
bushing bores may be honed to remove
any burrs.

WARNING
Never work under a vehicle supported
by only a jack(s). Jacks can slip or fall
over and cause serious personal injury.
Always use safety stands. 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 drop causing serious
personal injury.

The vehicle may be supported on safety
stands by the suspension sub-frame or
chassis frame for repairs that require
removal of the wheel and tires or deflation
of the air springs. Always secure the
vehicle by setting the parking brake and
block the drive wheels to prevent vehicle
movement before performing repairs.

Cleaning the Parts

WARNING
If you use cleaning solvents, hot
solution tanks or alkaline solutions
incorrectly, serious personal injury can
occur. To prevent injury, follow the
instructions supplied by the
manufacturer. Do NOT use gasoline to
clean parts. Gasoline can explode.

Ground or Polished Parts
Use a cleaning solvent to clean ground or
polished parts and surfaces. DO NOT
clean ground or polished parts with hot
solution tank or with water, steam or
alkaline solutions. These solutions will
cause corrosion of the parts.
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Rough Parts
Rough parts can be cleaned with the
ground and polished parts. Rough parts
also can be cleaned in hot solution tanks
with a weak alkaline solution. Parts should
remain in the hot solution tanks until they
are completely cleaned.

Drying
Parts must be dried immediately after
cleaning. Dry parts with clean paper or
rags, or compressed air. Do not dry
bearings by spinning with compressed air.

Preventing Corrosion
Apply light oil to cleaned and dried parts
that are not damaged and are to be
immediately assembled. Do NOT apply oil
to the brake linings or the brake drums. If
the parts are to be stored, apply a good
corrosion preventative to all surfaces and
place them inside special paper or
containers that prevent corrosion. Do NOT
apply corrosion preventative to the brake
linings or the brake drums/rotors.

Replacing Tie Rod Ends
Removal
1. Remove the cotter pins from the tie rod

end ball stud(s).

2. Remove the castle nuts from the tie rod
end ball stud(s).

CAUTION
Do not strike the component mating
taper directly with a steel hammer.
Parts can break and cause serious
personal injury. Wear eye protection.

3. Disconnect the tie rod end ball stud
from the mating component tapered
hole using a suitable tool.

4. Inspect the tie rod end ball stud and
mating component tapered hole(s).
Replace components with worn
tapered hole(s). If the grease seal is
damaged during removal, replace it
before installation.

Installation
1. Clean the mating component tapered

hole(s) of any contamination. Insert
the tie rod end ball stud into the
tapered hole and secure it with the
castle nut.

CAUTION
Tighten the castle nuts to the specified
torque. If the castle nuts are not
tightened to the specified torque, the
parts will be damaged and serious
personal injury may occur.

2. Tighten the castle nut to 90-100 ft-lb
(See Torque Table).

3. Install the cotter pins. If necessary,
tighten the castle nut to align the hole
in the ball stud and slots in the castle
nut. Do not loosen the castle nut to
install the cotter pin.

4. Lubricate tie rod end as needed.
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Replacing the Steering
Arm Ball Joints
The thread-in mount type ball joints are
installed with a thread adhesive and may
require the threads to be warmed to ease
removal. If heat is applied to the ball joint
threads, the steering arm temperature must
not exceed 300°F and the heat should be
applied at the bottom of the ball joint base
only. Applying heat to the ball joint will
damage the ball joint by destroying its
internal components as well as the external
seal permanently, degrading the lubricant,
and restricting ball stud movement.

It is recommended that the appropriate
tools be used to remove the ball stud taper
from the relay rod and to remove the ball
joint base from the steering arm.

Removal
1. Remove the cotter pins from the ball

joint ball stud(s).

2. Remove the castle nuts from the ball
joint ball stud(s).

CAUTION
Do not strike the component mating
taper directly with a steel hammer.
Parts can break and cause serious
personal injury. Wear eye protection.

3. Disconnect the ball joint ball stud from
the steering arm tapered hole using a
suitable tool.

4. Secure the steering arm and remove
the ball joint using a ball joint spanner
wrench or similar device on the base.
Steering arm may be removed to
facilitate ball joint removal. See the
steering arm replacement section as
needed.

5. Inspect the ball joint stud and relay rod
tapered hole(s). Replace relay rod if
tapered hole(s) is worn.

Installation
1. Clean the threaded hole in steering arm

of any contamination.

2. Apply thread adhesive Loctite #242 to
the ball joint base threads and thread it
into the steering arm by hand.

3. Tighten the base of the ball joint to
325-375 ft-lb (See Torque Table).

4. Clean the relay rod tapered hole(s) of
any contamination. Insert the ball joint
stud into the tapered hole and secure it
with the castle nut.

CAUTION
Tighten the castle nuts to the specified
torque. If the castle nuts are not
tightened to the specified torque, the
parts will be damaged and serious
personal injury may occur.

5. Tighten the castle nut to 155-170 ft-lb
(See Torque Table).

6. Install the cotter pins. If necessary,
tighten the castle nut to align the hole
in the ball stud and slots in the castle
nut. Do not loosen the castle nut to
install the cotter pin.

Replacing the Bell
Crank, Idler, and Crank
Steering Arm Bearings
Replace the bell crank, idler, and crank
steering arm bearings in sets. The
replacement bearings should be installed
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by pressing on the outer raceway only.
Pressing on the inner raceway will damage
the bearing.
The inner grease cavity of the steering
arms should be cleaned when the bearings
are replaced.

Removal
1. Follow the procedures for removal of

the relay rod from the ball joint in the
bell crank and idler steering arm.

2. Follow the procedures for removal of
tie rod ends for the crank steering arm.

3. Remove the pivot bolt that mounts the
steering arm and remove the steering
arm from the sub-frame.

4. Remove the retaining rings from the
pivot sleeve and remove the sleeve. A
rubber or brass hammer may be used
to remove the sleeve.  Retain shims.

5. Support the steering arm bearing
housing and press the bearing out of
each end of the steering arm.

Installation
1. Clean out the steering arm grease

cavity.

2. Inspect steering arm bearing housing
bores and remove burrs by honing.
Replace steering arm if the bore is
damaged.

3. Pack the steering arm bearing with
grease.

4. Support the steering arm bearing
housing and press the bearing into
each end of the steering arm. Note that
the seal side of the bearing should face
out.

5. Inspect the pivot sleeve and remove
burrs with emery cloth.

6. Install one retaining ring onto pivot
sleeve.

7. Insert the pivot sleeve into the lower
bearing. Use a rubber mallet or similar
tool to drive the inner sleeve into the
bearings such that the bottom-retaining
ring is seated against the bottom inner
race.  Do not use a steel hammer to
install the sleeve because bearing
raceways can be damaged.

8. Install upper retaining ring. Reseat
lower retaining ring against the lower
inner race as needed.

9. Determine the number of shims needed
by stacking the shims and placing the
stack between the upper retaining ring
and inner race until a snug fit is
achieved. Remove one shim from the
stack and this is the number of shims
needed.  A maximum of six shims may
be used.

10. Remove the upper retaining ring,
install the shims determined in step 9
onto the inner sleeve at upper inner
race, and re-install the upper retaining
ring. Check that upper retaining ring is
properly seated in the groove of the
inner sleeve.

11. Place the steering arm in its mount and
install the pivot bolt. Tighten the pivot
bolt lock nut to 575-625 ft-lb (See
Torque Table).

12. Follow the procedures for installation
of the relay rod or tie rod.

Replacing the Upper
and Lower Control Arm
Bushings
The sub-frame control arm mounts may
require widening to accommodate
replacement bushings. A suitable jack may
be used to increase the width of the control
arm mounts by cold bending. Care must be
taken to not exceed 5.00” width after
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widening. The control arm mounts should
be inspected for damage.

Both control arm bushings and mounting
hardware except eccentric adapters must
be replaced in a control arm when
bushings are serviced. It is recommended
to replace the control arm bushings and
mounting fasteners in all of the control
arms at the same time.

The control arm housings must be
properly supported during bushing
removal. The bores of the control arm
housings may be honed to remove any
burrs.

CAUTION
Use of a cutting torch to remove
control arm bolts will permanently
damage control arm bushings and can
result in damage to sub-frame.

It is recommended that the wheel and tire
be removed to provide proper
accessibility. Disconnect the vertical
height control valve linkage from the
horizontal arm to prevent unintentional
inflation of the air spring.

Upper Control Arm Removal
1. Place a portable jack under the knuckle

carrier to secure and support it.

CAUTION
Do not remove both upper and lower
knuckle carrier mounting bolts at the
same time unless the knuckle carrier is
properly secured.

2. Remove knuckle carrier mounting
bolts from the control arm. Heat may
need to be applied to the control arm to
loosen the thread adhesive. The control
arm temperature must not exceed
300°F. Do not apply heat directly to
the bar pin or mounting bolts.

3. Disconnect sway bar connector at
sway bar if so equipped with a sway
bar.

4. Loosen and remove control arm
mounting locknuts.

5. Support control arm and remove
control arm mounting bolts. Remove
the control arm.

6. Remove the sway bar bracket and
linkage from the control arm and retain
for installation.

7. Press the bushings out of the housings.
Support the housing properly.

Upper Control Arm Installation
1. Inspect the housing bores and remove

any burrs in the housing bores by
honing.

2. Press the bushings into the housings
using a suitable tool to apply pressure
to only the outer metal of the bushing.
Support the housing properly.

3. Re-install the sway bar bracket and
linkage if removed.

4. Place the control arm in its mount
location. Install the control arm
mounting hardware and tighten snugly.

5. Orient the control arm at suspension
ride height and tighten the bolts to
950-1050 ft-lb (See Torque Table).

6. Reconnect the sway bar linkage.
Tighten mounting bolt to 75-85 ft-lb
(See Torque Table).
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7. Apply Loctite #271 to mounting bolt
threads and tighten to 350-375 ft-lb
(See Torque Table).

Lower Control Arm Removal
1. Place a portable jack under the knuckle

carrier to secure and support it.

CAUTION
Do not remove both upper and lower
knuckle carrier mounting bolts at the
same time unless the knuckle carrier is
properly secured.

NOTE
Lower control arm may move
downward due to the internal gas
charge in the shock absorber. A
portable jack may be needed to align
the lower control arm with the knuckle
carrier bar pin.

2. Remove knuckle carrier mounting
bolts from the control arm. Heat may
need to be applied to the control arm to
loosen the thread adhesive. The control
arm temperature must not exceed
300°F. Do not apply heat directly to
the bar pin or mounting bolts.

3. Note orientation of lower bar pin in
carrier bearing. Raise the jack as
needed to separate the bar pin from the
control arm.

4. Remove and retain the lower shock bar
pin mounting hardware. Shock will
extend due to internal gas charge.
Rotate bar pin to provide clearance
with mounting bracket.

5. Note orientation of eccentric adapters
for installation.

6. Loosen and remove control arm
mounting locknuts.

7. Support control arm and remove
control arm mounting bolts. Retain
eccentric adapters for installation.
Remove the control arm.

8. Remove spacer tubes from bushings
and retain for installation.

9. Press the bushings out of the housings.
Support the housing properly.

Lower Control Arm Installation
1. Inspect the housing bores and remove

any burrs in the housing bores by
honing.

2. Press the bushings into the housings
using a suitable tool to apply pressure
to only the outer metal of the bushing.
Support the housing properly.

3. Install the spacer tubes in bushings.

4. Place the control arm in its mount
location. Install the control arm
eccentric adapters and mounting
hardware and tighten snugly. Orient
the eccentric adapters the same as
before removal.

5. Orient the control arm at suspension
ride height and tighten the bolts to
460-490 ft-lb (See Torque Table).

6. Note orientation of bar pin in carrier
bearing. Lower the jack to align the
bar pin with the control arm.

7. Apply Loctite #271 to mounting bolt
threads and tighten to 350-375 ft-lb
(See Torque Table).

8. Compress shock absorber and connect
the lower bar pin mount to the lower
shock bracket using the mounting
hardware. Tighten the nuts to 30-40 ft-
lb (See Torque Table).
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Replacing Wheel
Bearings, Oil Seals, and
Hub Caps
If the wheel nuts have chrome covers,
remove them with special pliers equipped
with plastic non-marring jaws. Place them
in a container to prevent damage or loss.

On aluminum wheels, place a plastic anti-
scuff guard over the wheel nuts and loosen
the wheel nuts. On steel wheels, remove
the wheel hubcap nuts if present and the
wheel hubcap before loosening the wheel
nuts. Place the wheel hubcap in safe
location to prevent damage. Place the
wheel and/or wheel hubcap nuts in a
container to prevent contamination or loss.

Remove the wheel and tire assembly and
place it aside. Mark the tire to ensure it
can be identified for installation on same
side as removed. Remove the brake drum
and place it aside. Mark the brake drum to
ensure it can be identified for installation
on same side as removed.

Removal
1. Place an oil drip tub beneath the hub to

catch oil. Rotate the hub such that the
hubcap drain plug is facing upwards.
Remove the drain plug from the
hubcap and place it in a container for
re-installation.

2. Rotate the hub such that the drain hole
faces downward and drain the oil from
hub cavity. Wait a few minutes for
most of the oil to drain before
continuing to the next step.

3. Remove the hubcap bolts, hubcap, and
gasket. Take care not to damage the
gasket for re-installation. Place the
components in a location to prevent
contamination. Note that the hub cap
window may be damaged by solvents.

NOTE
When removing or installing the inner
and outer spindle nuts, use the correct
wrench sockets to avoid damaging the
nuts. Do not use impact driver to
tighten inner and outer nuts. Only use
a torque wrench to tighten the nuts.

4. Unbend the spindle washer and
remove the spindle outer nut, spindle
washer, locking “D” washer, and the
inner spindle nut. Retain all
components for re-assembly except
discard the spindle washer.

5. Place a shop towel on top of the lower
brake shoe to prevent oil from dripping
onto the brake lining.

6. Tug sharply on the hub to unseat the
outer bearing without completely
removing the hub. Wipe up any oil
spilled on the brake assembly as
quickly and completely as possible.
Remove the outer bearing and place it
in a container to prevent
contamination.

7. Remove the hub from the spindle and
place it on the floor with its stud side
facing downwards. Protect the wheel
studs from damage. Wipe the excess
oil off spindle with a clean shop towel
to prevent oil dripping onto the brake
assembly. If oil saturates or
significantly contaminates the brake
lining then replace the lining.

8. Remove the hub seal and discard it.
Remove the wear ring from the spindle
and discard it.

9. Inspect the inner cup (outer bearing
race for the inner bearing) and outer
cup in the hub for damage. Replace the
bearing cups if worn or damaged.
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10. Inspect the bearing areas on the
spindle for wear or damage. Burrs may
be removed by light application of
emery cloth. Replace steering knuckle
if the spindle is damaged.

Installation
1. Place the hub seal assembly with axle

ring onto the spindle so the words “Oil
Bearing Side” face outboard. Do not
place the seal in the hub bore.

2. Drive the seal onto the spindle using
the appropriate seal installation tool
and a 3-5lb hammer. (Reference
Stemco P/N 552-5220) The wear ring
is fully seated when it is square and
flush with the face of the inner bearing
shoulder of the spindle. Reseat the seal
onto the wear ring if it becomes
dislodged after seating.

NOTE
Do not drive bearings onto the spindle
with a steel hammer or similar
instrument. Bearing inner race is a
tight slip fit with spindle.

3. Pre-lube the inner bearing and place it
onto spindle with small end of taper
facing outward. Seat the inner race
against the shoulder of the spindle.

4. Press the ABS sensor outward about
¼”. Do not use a sharp tool on lead
wire end of the sensor. See section for
the inspection of ABS sensor as
needed.

5. Place the hub onto the spindle until it
seats on the inner bearing. Do not
“ram” the hub onto the seal.

6. Pre-lubed outer bearing and place it
onto the spindle until it seats on the
outer cup in the hub. The inner spindle
nut may be used to guide the bearing
onto the spindle. The hub should be
supported to prevent misalignment and
binding.

7. Seat the bearings by tightening the
inner spindle nut to 100 ft-lb while
rotating the hub.

8. Loosen the inner nut one turn, then
tighten to 50 ft-lb while rotating the
hub.

9. Back off the inner spindle nut 1/3 turn.

10. Install spindle lock washer (D
Washer), Spindle Washer and outer
nut.

11. Torque the outer nut to 100-150 ft-lb

NOTE
If the dowel pin of the inner spindle
nut and a hole in the locking washer
are not aligned, turn the locking
washer over and re-install.  If
required, loosen the inner spindle nut
just enough for alignment.

CAUTION
Never tighten the inner spindle nut to
align the dowel pin with hole in locking
washer.  This can pre-load the
bearings and cause premature bearing
failure.

12. Verify that wheel endplay is between
.001-.005 inches. (See inspecting
wheel endplay section). If not, loosen
outer nut, re-index the inner nut
accordingly, and repeat Steps 9 thru 12
until proper endplay is achieved.
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13. Bend retainer washer over one wrench
flat of the outer nut.

14. Install hubcap gasket and hubcap.
Tighten the cap screws to 20-30 ft-lb
(See Torque Table).  Replace the
hubcap vent plug if removed.

15. Fill the hub cavity with the appropriate
amount and type of lubricant and
secure drain plug.

16. Check oil level through the hubcap
window (Figure 19).  If level is below
the “add” level line, then fill with
recommended oil until “full” level is
achieved.  Add oil slowly since the
heavy weight oil will settle slowly in
the hub. (Note: The hubcap window
can only be cleaned with mild soap
and water. Aromatic solvents should
not be used, as they will impair the
transparency of the window.)

Figure 19 - Wheel Bearing Oil Level

17. Check the hub cap for external oil
leakage at the drain plug or gasket. For
leaks at the drain plug check for
application of thread sealant to threads
and tightness. For leaks at the gasket,
replace the gasket. The vent plug will
normally weep a small amount of oil.

18. Install the brake drum.

19. Install the wheel and tire assembly and
the wheel nuts.

20. On aluminum wheels, use a plastic
anti-scuff guard over the wheel nuts.
Tighten the wheel nuts to 450-500 ft-
lb.  See Torque Table for sequence.

21. Replace the wheel hubcap nuts and
hubcaps if removed to service the
wheel bearings.

22. Check the hub cap for external oil
leakage at the drain plug or gasket. For
leaks at the drain plug check for
application of thread sealant to threads
and tightness. For leaks at the gasket,
replace the gasket. The vent plug will
normally weep a small amount of oil.

23. Install the brake drum.

24. Install the wheel and tire assembly and
the wheel nuts.

25. On aluminum wheels, use a plastic
anti-scuff guard over the wheel nuts.
Tighten the wheel nuts to 450-500 ft-
lb.  See Torque Table for sequence.

26. Replace the wheel hubcap nuts and
hubcaps if removed to service the
wheel bearings.

Replacing Brake
Components
Brake Drums
The brake drums should be replaced if
they are damaged or exceed the drum
manufacturers recommended maximum
diameter or run-out specification. Refer to
manufacturer brake drum guidelines for
inspection and specifications.

Automatic Slack Adjuster
The automatic slack adjusters are not
serviceable and should be replaced if
damaged or malfunctioning. Refer to
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manufacturer guidelines for correct
function of the automatic slack adjuster.

Brake Chambers
The brake air chambers should be replaced
if damaged or malfunctioning. Refer to
manufacturer guidelines for correct
function of the brake air chambers.

Other Brake Components
The brake shoe linings should be replaced
when they are worn beyond the
manufacturers limits. When the brake
linings are serviced, other components
such as the S-cam rollers and return
springs should also be serviced. Refer to
the brake manufacturers guidelines for
servicing the brakes.

Replacing the ABS
Sensor and Tone Ring
The anti-lock brake system (ABS) of the
vehicle should be diagnosed by a qualified
technician before the anti-lock brake
sensor or the tone ring are replaced.
Replacement parts must be equivalent to
the vehicle manufacturers to ensure proper
function of the anti-lock brake system. The
anti-lock brake sensor and tone ring
cannot be repaired and must be replaced if
damaged or malfunctioning.

Sensor Removal
1. Remove the brake drum to provide

access to sensor.

2. Press sensor out of steering knuckle.
Do not pull sensor out by its lead wire.

3. Remove tie straps that secure the
sensor lead wire and disconnect the
sensor lead wire from the chassis wire
harness.

Sensor Installation

1. Check that the sensor bushing is
properly seated in the steering knuckle
and the sensor spring retainer is seated
properly in the sensor bushing.

2. Press the sensor into the steering
knuckle until the sensor end contacts
the tone ring.

3. Connect a volt meter to the connector
pins of the sensor lead wire. Set the
volt meter to read AC voltage on a
scale of 1-10V.

4. Spin the hub by hand and read the
voltage output of the sensor. A
minimum reading of  0.8V AC is
normal.  Skip to step 8 if minimum
reading is obtained.

5. If the minimum reading is not obtained
then check the volt meter connection
and proximity of the sensor and tone
ring. The air gap between the sensor
and tone ring should not exceed .027”.
Repeat step 4.

6. If the minimum reading is not
obtained, check the tone ring for
damage and its installation. The tone
ring should have a maximum run-out
of .008”. Replace as needed and repeat
step 4.

7. If the minimum reading is still not
obtained, then replace the sensor and
repeat the installation procedure.

8. Route and secure the sensor lead wire
the same as the removed sensor.

9. Connect the sensor lead wire to the
chassis. Secure wire lead to prevent
damage during suspension movement.

Tone Ring Removal and
Installation
Follow the hub manufacturers guidelines
for removal and installation of the tone
ring.
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Replacing the Shock
Absorber

CAUTION
The shock absorber is gas pressurized
and must not be punctured or be
subjected to excessive heat which can
result in serious personal injury. The
shock will expand to its full extended
length if not restrained.

Removal
1. Remove lower shock thru bolt and

retain for installation. Do not remove
lower shock mount bracket from lower
control arm.

2. Remove upper shock bushing
mounting hardware and retain for
installation.

Installation
1. Position shock in suspension such that

the thru bolt is connected to the lower
shock mounting bracket tabs.

2. Attach upper shock bushing to
suspension sub-frame with mounting
hardware. Do not tighten.

3. Attach lower shock bar pin (IFS1460)
to lower mounting bracket with
mounting hardware.  Tighten lower
thru mounting bolt and nut (IFS1660
& IFS1800)  to 170-190 ft-lb (See
Torque Table). Tighten nuts to 30-40
ft-lb (See Torque Table).

4. Tighten upper mounting nut to 170-
190 ft-lb (See Torque Table).

Replacing the Air
Spring
The correct air spring must be installed.
The use of a substitute air spring is not
allowed and may cause unequal load
sharing between the air springs and cause
adverse ride and handling characteristics.

Removal
1. Deflate the air spring by disconnecting

one end of the vertical HCV linkage
from the horizontal arm. Rotate the
horizontal HCV arm downward and
secure it in place.

2. Disconnect the airline at the air spring
inlet port and remove the connection
fitting from the inlet port.

3. Remove the bolts and washers from
the upper air spring mount studs. Note
location of bolts and washers.

4. Remove the bolts that secure the air
spring to the lower air spring mount.

Installation
1. Attach air spring to upper air spring

mount. Note that the shorter bolt is
located towards the front. Tighten
mounting hardware snugly.

2. Attach air spring to lower air spring
mount. Tighten lower mounting bolts
to 20-30 ft-lb (See Torque Table).

3. Tighten the upper mounting bolts to
20-30 ft-lb (See Torque Table).

4. Apply Permatex or equivalent thread
sealant to the threads of the air
connection fitting and install the
fitting.

5. Connect the airline to the fitting.

6. Inflate the air spring by un-securing
the HCV horizontal arm and
reconnecting the vertical linkage to it.
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7. Check the airline and fitting for air
leaks.

Replacing the Height
Control Valve
The correct height control valve (HCV)
must be installed. The use of a substitute
HCV is not allowed and may cause
unequal load sharing between the air
springs and cause adverse ride and
handling characteristics.

Removal
1. Drain the air from the supply reservoir

on the chassis connected to the front
suspension.

2. Disconnect the vertical HCV linkage
from the horizontal arm.

3. Mark airlines and connections for re-
assembly.  Disconnect the airlines
from the HCV.  If any other plumbing
fixtures are connected to the HCV,
mark them for re-assembly.

4. Remove the HCV mounting hardware
from the sub-frame.

5. Remove any other air fittings or
plumbing fixtures from the HCV.

Installation
1. Apply Permatex or equivalent thread

sealant to the threads of the air
connection fittings or plumbing
fixtures and install the fittings or
plumbing fixtures in the HCV.

2. Attach the HCV to the sub-frame with
mounting hardware. Orient the
horizontal arm horizontally and tighten
the mounting nuts to 7-9 ft-lb (See
Torque Table).

3. Connect airlines as marked during
removal.

4. Connect the vertical linkage to the
horizontal arm.

5. Recharge system with air and check
for air leaks.

6. Check the ride height and adjust per
section on adjusting the ride height as
needed.

Replacing the Sway Bar
and Components
It is recommended that the sway bar
mounting bushings and the vertical
linkages be replaced all at the same time.

Vertical Linkage Removal
1. Disconnect sway vertical linkage at

upper control arm bracket on both
sides. Retain hardware for installation.

2. Secure the sway bar to prevent rotation
and disconnect the lower connection to
the sway bar on both sides.

Vertical Linkage Installation
1. Attach the sway bar vertical linkage to

the upper and lower mounts.

2. Tighten the mounting nuts to 80-90 ft-
lb (See Torque Table).

Sway Bar Removal
1. Follow the instructions for removal of

the sway bar vertical linkage for both
sides.
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2. Remove mounting hardware from “D”
ring sway bar mounts on rear of
suspension sub-frame. Retain
hardware for installation.

3. Remove the “D” rings and bushings
from the sway bar.

Sway Bar Installation
1. Replace the “D” ring bushings.

2. Apply TC 1920 Aqua Shield Grease to
the inside of the bushing. Attach the
“D” rings and bushings to the sway bar
in the same location as removal.

3. Attach the sway bar to the sub-frame
using the mounting hardware.

4. Tighten the mounting nuts to 52 ft-lb
(See Torque Table).

5. Follow the instructions for installation
of the sway bar vertical linkage for
both sides.

Replacing the Steering
Knuckle Carrier
Bearings

It is recommended to replace all the
steering knuckle carrier bearings at the
same time.

The wheel and tire should be removed to
provide access. The steering knuckle may
be removed to provide easier handling of
steering knuckle carrier assembly.

CAUTION
The knuckle carrier must be secured
and supported properly when upper
and lower mounting bolts are removed.

Removal
1. Note installed orientation of the upper

and lower bar pin. Lower bar pins are
factory installed with the “B” located
closest to the lower control arm.

NOTE
Lower control arm may move
downward due to the internal gas
charge in the shock absorber. A
portable jack may be needed to align
the lower control arm with the knuckle
carrier bar pin.

2. Remove the steering knuckle carrier
mounting bolts from the upper and
lower control arms. Heat may need to
be applied to the control arm to loosen
the thread adhesive. The control arm
temperature must not exceed 300°F.
Do not apply heat directly to the bar
pin or mounting bolts.

3. Remove steering knuckle carrier.

4. Support fixed shoulder end of the bar
pin.

5. Remove retaining clip and outer collar
from the split ring.

6. Apply approximately 400 lb press load
to the spacer and remove the split
collar.

7. Remove spacer and shims.

8. Press bar pin out of bearing cones.

9. Remove outer seals from both sides of
bearings.

10. Remove bearing raceways from the
steering knuckle carrier. Do not
damage bores.

11. Clean the remaining grease from the
bearing cavity.
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Installation
1. Inspect bearing raceway and seal bores

in steering knuckle carrier for burrs or
damage. Inspect the bar pin for burrs
or damage. Remove burrs and replace
damaged components.

2. Press a bearing race into each steering
knuckle carrier bore until fully seated.

3. Pack a bearing cone with grease and
place it onto the bar pin and seat the
inner race on the shoulder.

4. Note the position and orientation of
bar pin relative to the carrier. The
shoulder end of the bar pin faces
forward on the upper bar pin location.
The shoulder end of the bar pin faces
rearward on the lower bar pin location.

5. Insert the bar pin into the steering
knuckle carrier until the bearing cone
is seated in the raceway.

6. Turn the steering knuckle carrier over
and support the shoulder end of the bar
pin.

7. Pack a bearing cone with grease and
place it onto the bar pin end opposite
the shoulder and seat it in the raceway.

8. Place the spacer onto the bar pin and
seat it against the inner raceway.

9. Apply approximately 400 lbs of press
load to the spacer. Place the split collar
into the groove of the bar pin and
against the spacer.

10. Use a “feeler” gage to measure the gap
between the split collar and shoulder
of the groove in the bar pin. Record
measurement.

11. Remove the load. Then remove the
split collar and spacer.

12. Using the gap measurement from Step
10, place a number of shims equivalent
to the gap measurement onto the bar
pin against the inner raceway.

13. Place the spacer onto the bar pin.

14. Apply approximately 400 lbs of press
load to the spacer such that the split
collar can be inserted into the groove
of the bar pin. Make sure the split
collar is fully seated in the groove.

15. Remove the press load.

16. Place the outer collar around the split
collar. Install the retaining clip around
the split collar on the outside of the
outside collar.

17. Press a seal into each seal bore until
fully seated.

18. Check bearing preload by rotating the
bar pin.  Slight to medium drag should
be felt.  If too loose, add one shim. If
too tight, remove one shim.

19. Fill bearing cavity with grease.

20. Install steering knuckle carrier
mounting bolts in control arms. Note
orientation of bar pin. Apply Loctite
#242 to mounting bolt threads and
tighten to 350-375 ft-lb (See Torque
Table).

CAUTION
Do not apply excessive preload to
bearings.
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Torque Tables

Most threaded fasteners are covered by
specifications that define required
mechanical properties, such as tensile
strength, yield strength, proof load, and
hardness.  These specifications are
carefully considered in initial selection of
fasteners for a given application.  To
assure continued satisfactory vehicle
performance, replacement fasteners used
should be of the correct strength, as well as
the correct nominal diameter, thread pitch,
length, and finish.

Torque Table 1
APPLICATIONS FASTENER SIZE TORQUE SPECIFICATION (ft-lb)

(CLEAN AND DRY)
Upper Control Arm Bushing Pivot Bolt 1-1/8-12 Grade C 950-1050(1)

Lower Control Arm Bushing Pivot Bolt 7/8-9 Grade C 460-490(1)

Eccentric Set Screw #10-24x3/8 30-40 (in-lb)
Steering Knuckle Carrier Mounting Bolt 3/4-10 Grade 8 350-375(1,4)

Lower Air Spring Mount Bolt (into carrier) 5/8-18 Grade 8 170-190(1,4)

Air Spring Upper Mount Bolt (into cradle) 3/8-16 Grade 5
3/8-16 Grade 8

20-30(1)

20-30(1)

Air Spring Lower Mount Bolt 1/2-13 Grade 8 20-30(1)

Idler Arm, Bell Crank & Crank Arm Mount Lock Bolt 1-14 Grade 8 575-625(1)

Idler Arm & Bell Crank Ball Joint Base M56x1.5 325-375(2)

Idler Arm & Bell Crank Ball Joint Castle Nut M20x1.5 155-170(3)

Tie Rod Castle Nut 7/8-14 90-100
Tie Rod Clamp Nut 5/8-11 Grade B 50-60
Upper Shock Eye Mount Lock Nut 3/4-10 Grade C 170-190
Lower Shock Eye Mount Lock Nut 3/4-10 Grade C 170-190
Lower Shock Mount Bracket Bolt 3/8-16 Grade 8 30-40(1)

Steering Stop Adapter 3/4-10 85-115(2)

Steering Stop Jam Nut 1/2-20 Grade B 50-75
Steering Arm Castle Nut 1-1/8-12 Grade C 550-1025
Sway Bar Upper Control Arm Bracket Nut 1/2-13 Grade C 75-85
Sway Bar Mounting Bracket Nut 7/16-14 Grade C 48-56
Sway Bar Linkage Nut 1/2-20 Grade C 75-85
Kingpin Draw Key Nut 7/16-20 Grade G 30-45
Kingpin Cap Bolt 5/16-18 Grade 8 20-30(1)

Spindle  Nut 1-1/2-18 See Adjusting the Wheel Bearings Section
Spindle Outer Nut 1-1/2-12 200-300
Disc Brake Caliper Mount Screw M20x2.5 300-330
Height Control Valve Body Mount Lock Nut 1/4-20 Grade C 10-15
Height Control Valve Linkage Stud Mount Nut 5/16-18 Grade B 8-12
Height Control Valve Adjuster Nut 1/4-20 24-28 (in-lb)

1) Torque applied to bolt head.
2) Apply thread adhesive Loctite #242 or equivalent to threads of fastener threaded into tapped hole.
3) Install cotter pin after tightening.
4) Apply thread adhesive Loctite #271 or equivalent to threads of fastener threaded into tapped hole.

Grade Markings on Bolts

Grade Lock Nut
Grade B, F

Lock Nut:
Grade C, G

Identification

3 Dots 6 Dots

Grade Markings on Lock Nuts
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Torque Table 2

APPLICATIONS FASTENER SIZE TORQUE SPEC.
(ft-lb) (CLEAN AND

DRY)

TORQUE SEQUENCE

IFS1460 Dana
Brake Spider and

Torque Plate Mount
Cap Screws

5/8-18 Grade 8 170-190

1

2

3

4

5

7

ABS

6

Driver Side

Hub Cap Bolt 5/16-18 Grade 5 20-30(1)

1

2

3

4 5

6

Wheel Nut M22x1.5
(Hub Piloted)

450-500(2)

(Dry Threads)

1

2

3

4
5

6
7

8

9

10

1) Torque applied to bolt head
2) Recheck wheel nut torque after first 50-100 miles.
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