HYDRAULIC BRAKES 5A-1

SECTION 5A
HYDRAULIC BRAKES

CAUTION: This vehicle has a Supplemental Inflatable Restraint (SIR) System. Refer to the SIR Component
and Wiring Location view in order to determine whether you are performing service on or near the SIR
components or the SIR wiring. When you are performing service on or near the SIR components or the
SIR wiring, refer to the SIR On-Vehicle Service information. Failure to follow the CAUTIONS could cause
air bag deployment, personal injury, or unnecessary SIR system repairs.

CAUTION: When servicing brake parts, do not create dust by grinding or sanding brake linings, by
cleaning brake parts with a dry brush or with compressed air. Many earlier model or aftermarket brake
parts may contain asbestos fibers which can become airborne if dust is created during servicing.
Breathing dust containing asbestos fibers may cause serious bodily harm. A water dampened cloth or
water based solution should be used to remove any dust on brake parts. Equipment is commercially
available to perform this washing function. These wet methods will prevent fibers from becoming airborne.

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 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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5A-2 HYDRAULIC BRAKES

GENERAL DESCRIPTION

FLUID AND FLUID HANDLING

CAUTION: Brake fluid may be irritating to
skin or eyes. In case of contact, take the fol-
lowing actions:
o Eye contact - rinse eyes thoroughly with
water.
e Skin contact - wash skin with soap and
water.

NOTICE: Brake fluid will damage electrical
connections and painted surfaces. Use shop
cloths, suitable containers, and fender covers
to prevent brake fluid from contacting these
areas. Always reseal and wipe off brake fluid
contalners to prevent spilliis.

"Use Delco Supreme 11® Brake Fluid GM
P/N 1052535 or an equivalent DOT-3 motor vehicle
brake fluid.

Brake fluid should always be stored in a closed,
sealed container. Never use previously opened contain-
ers of stored brake fluid. Always use new fluid from a
sealed container. Reseal brake fluid containers immedi-
ately after use. Brake fluid left in an open or improperly
sealed container will absorb moisture. This can lower
the fluid’s boiling point and result in system contamina-
tion, corrosion, or deterioration of rubber components.

Substandard or Contaminated Brake Fluld

NOTICE: Power steering fluld and brake fiu-
Id cannot be mixed. If brake seals contact
power steering fluld or steering seals contact
brake fluid, seal damage will result.

No special fluids are used in this system. However,
care must be taken to use the correct fluids. The master
cylinder and brake system uses brake fluid, while the
hydraulic booster system uses power steering fluid.

Improper fluid, water, or any other contaminants in the
fluid may cause the brake fluid to boil or rubber compo-
nents to deteriorate in the hydraulic system.

Swollen master cylinder piston seals show that rubber
deterioration has occurred. This deterioration is also
shown by swelling of wheel cylinder boots, caliper
boots, or master cylinder reservoir diaphragm.

If rubber deterioration is found, replace all rubber
parts in the system, including the hoses. Check for fluid
on the brake linings. If any is found, replace the linings.

If the brake fluid is contaminated and the master cyl-
inder piston seals are satisfactory, check for leaks or
excessive heat conditions. If no leaks or excessive heat
conditions are found, flush the system.

Flushing the System

Flushing the brake hydraulic system involves running
new brake fluid through the system until the fluid at
each bleeder valve comes out clear. This is the only
way to clean contaminated fluid out of the system.

The brake hydraulic system should be flushed with
clean brake fluid any time new hydraulic parts are
installed. Flushing is also recommended if there is any
question of contamination, the grade of fluid in the sys-
tem, or mineral oil in the fluid.

STOPLAMP SWITCH

The zero adjust stoplamp switch design eliminates the
need for stoplamp switch adjustment because the
switch is installed along with the brake push rod and
held by a smgle retainer.

WARNING/INDICATOR LAMP
OPERATION

“Brake” Lamp

The “BRAKE” warning lamp in the instrument cluster
warns the driver of either a loss of hydraulic fluid pres-
sure, parking brake operation, or a possible malfunction
in the antilock brake system. The “BRAKE” lamp will
illuminate when ground is supplied from either the com-
bination valve switch, parking brake switch, brake pres-
sure modulator valve (4WAL).

“Antilock” Lamp

The “ANTILOCK” indicator !amp in the instrument
cluster is only used on models with four wheel antilock
brakes. This lamp informs the driver of antilock system
operation and malfunctions. When a malfunction occurs,
the brake pressure modulator valve completes the cir-
cuit to the lamp. The lamp may remain illuminated or
turn back off depending on the nature of the malfunc-
tion. For additional information, refer to SECTION 5E1.
The “BRAKE” lamp serves as a backup if a malfunction
occurs in this circuit.

DIAGNOSIS

BRAKE SYSTEM TESTING
? Important

« If the vehicle pulls to one side during braking, make
sure the front end alignment is correct before
assuming the condition relates to a brake system
malfunction.

Brakes should be tested on a dry, clean, reasonably
smooth, and level roadway. A true test of brake perfor-
mance cannot be made if the roadway is wet, greasy, or
covered with loose dint. These conditions prevent the
tires from gripping the road equally. A crowned roadway
also affects brake testing by throwing the weight of the
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vehicle toward the wheels on one side. Roadway rough
enough to cause the wheels to bounce also affects this
test.

Test the brakes at different vehicle speeds with light
and heavy pressure. Avoid locking the wheels and slid-
ing the tires on the roadway. Locked wheels and sliding
tires do not indicate brake efficiency. Heavily braked
turning wheels will stop the vehicle in less distance than
locked wheels. More tire-to-road friction is present with
a heavily braked turning tire than a sliding tire.

External Conditions That Affect Brake Performance

1. Tires--Tires with unequal contact and grip on the
road will cause unequal braking. The inflation and
tread pattern of the right and left tires must be
about equal.

2. Vehicle Loading--When the vehicle has unequal
loading, the most heavily loaded wheels require
more braking force than the others.

3. Front Wheel Bearings--Loose front wheel bearings
permit the rotor to tilt and have spotty contact with
the linings. This causes erratic braking.

4. Front End Alignment--Misalignment of the front
end, particularly camber and caster, causes the
brakes to pull to one side.

BRAKE PEDAL TRAVEL

Tool Required:

J 28662 Brake Pedal Effort Gage

At frequent intervals, brake pedal travel should
be checked (Figure 1). Travel is the distance the
pedal moves toward the floor from a full released
position. This check should be made with the
brakes cold and about 445 N (100 Ib) of force on
the pedal using a brake pedal effort gage, such as

J 28662.

1. Apply the brake at least five times with the engine
“OFF” to remove vacuum from the booster before
making the check.

2. Measure the distance from the bottom of the steer-
ing wheel to the brake pedal.

A. Take the first measurement (A) with the brake

pedal released.

B. Take the second measurement (B) after apply-
ing the brake pedal with about 445 N (100 lbs.)
of force using a brake pedal effort gage, such
as J 28662. :

. Subtract measurement A from measurement B.

. Compare the measurement with the specifica-

tions below: .

« Vacuum Booster ............ 80 mm (3.1 inches)

» Hydraulic Booster ........ 110 mm (4.3 inches)

» Four-Wheel Disc Brakes 102 mm (4 inches)

E. If brake pedal travel is excessive, refer to the
“Brake System Diagnostic Chart” in this sec-
tion.

o0

Figure 1—Checking Brake Pedal Travel
BRAKE FLUID LEAKS

With the engine at idle and the transmission in
“Neutral,” apply and hold constant foot pressure on the
brake pedal. If the pedal gradually falls away, the
hydraulic system may have external leakage, internal
leakage, or incorrect component adjustment. Begin by
performing a visual inspection of the hydraulic system.

Check the master cylinder fluid level. A slightly low
brake fluid level in either reservoir can result from nor-
mal lining wear. An abnormally low fluid level indicates
a leak in the system. A full master cylinder does not
always mean there is no leakage. Slight leakage can
occur and not appear as a fluid level condition. For
information on master cylinder fluid levels, refer to SEC-
TION 5A1.

If no external leaks are found, an internal leakage
condition may be the cause. This relates to an internal
master cylinder condition. To diagnose internal leakage,
the master cylinder will require disassembly. Refer to
SECTION 5A1A.

Brake Hose and Pipe Inspection

Brake hoses and pipes should be inspected at least
twice a year for any signs of road damage, cracks, and
chafing of the outer cover. Check for fluid leaks and
damage at the brake hose and pipe connections. If any
of these conditions are visible, replace the hose or pipe.
Make sure all mounting hardware is in place and
secure. Repair these as needed.

BRAKE SYSTEM DIAGNOSIS

For diagnosis of the brake system, refer to Figure 2.
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CAUSES

mmm(sidmsue)'

[Excessive Brake Pedal Effort
Excessive Braking Action
Brakes Slow to Respond
Brakes Slow to Release

Brakes Drag

Scraping Noise rom Brakes

Brakes Squeak During Stop

Brakes Chatier (Roughness)

Brakes Groan at End of Stop
“Brake” Waming Lamp Glows

Leaking Brake Line or Connection

Leaking Piston Sea!

Leaking Master Cylinder

3135135 | Brake Pedat Travel Gradually Increases

XX

Air in Brake System _

Contaminated or improper Brake Flund

| % | | ¢ | > | Excessive Brake Podal Travel

< | 3¢ | > | 3¢ | ¢ | Uneven Braking Action (Front to Rear)

- | Leaking Vacuum System

XX

1 Restricted Passage in Vacuum Booster

XX

Damggod Vacuum Booster Sys.

x|x
Elx

Worn Out Brake Lining - Replace

x|x|x|&
x|

Uneven Brake Lining Wear - Replanaorcmw

| Glazed Brake Lining _

lneomul.lnhgmw—nepha

Contaminated Brake Lining - Replace_

Lmlngoamaged by Abusive Use - Replace

> x> |3
x
> 1% [ ]x|x

> [ ]x|x|x|x

x| | [ ]x|x
> hxlx|x]E]x

 Improper Rotor Surfacs Finish

Heat Spotied or Scored Discs

x| |3

x

x

x

XX

Excessive Lateral Run-out

x|x

Brake Asm. Attachments -
Missing or Loose

Restricted Brake Fluid Passage

Control Vacuum Dump

Improperly Adj. StoplunpSwnchorCnnse

| Brake Pedal Linkage Interference or Binding

|\mproperly Adjusted Parking Brake

Incorrect Front Wheel Alignment

Incorrect Tire Pressure

| Loose Front Suspension Attachments

XX|

Out-of-balance Wheel Assemblies

XX

Operator Riding Brake Pedal

Sticking Caliper or Caliper Pisions

XX

Park Brake Switch Circuit Grounded

Park Brake Not Releasing

Low Brake Fluid

XX - INDICATES MORE PROBABLE CAUSES(S)

X - INDICATES OTHER CAUSE(S) -

Figure 2—Brake System Diagnosis
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ON-VEHICLE SERVICE

FILLING MASTER CYLINDER
RESERVOIR

For information on filling the master cylinder reservoir,
refer to SECTION 5Af1.

BRAKE PEDAL

¢ Remove or Disconnect (Figures 3 and 4)

. Negative battery cable. Refer to SECTION 6D1.
. Disable SIR. Refer to SECTION 9J.

. Electrical connector from stoplamp switch.

. Retainer.

Switch.

Pushrod.

Nut.

Bolt.

. Bushings and spacer.

. Brake pedal.

OCOONONAWN =

-l

¥

Install or Connect (Figures 3 and 4)

NOTICE: Refer to “Notice” on page 5A-1.

1. Brake pedal.
2. Bushings and spacer.

3. Bolt and nut.

Tighten

- Bolt to 47 N-m (35 Ib ft).

4, Pushrod.

5. Switch.

6. Retainer.

7. Electrical connector to stoplamp switch.
8. Enable SIR. Refer to SECTION 9J.

9. Negative battery cable.

STOPLAMP SWITCH

For further information on stoplamp circuit diagnosis,
refer to SECTION 8B and the Driveability, Emissions,
and Electrical Diagnosis Manual.

B Remove or Disconnect (Figure 4)

1. Negative battery cable. Refer to SECTION 6D1.

2. Disable SIR. Refer to SECTION 9J.

3. Retainer from brake pedal pin. Use snap ring
pliers.

4, Switch by unsnapping from pushrod.

5. Electrical connector from switch.

¢! Install or Connect (Figure 4)

1. Electrical connector into switch.

1. NUT

2. BUSHING

3. PEDAL, BRAKE
4. SPACER

5. BOLT

Figure 3—Brake Pedal
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Figure 4—Stoplamp Switch
2. Switch by snapping it onto pushrod.

3. Retainer onto brake pedal pin. Use 11 mm

(7/16 inch) socket to push new clip on pin.
4. Negative battery cable.
5. Enable SIR. Refer to SECTION 9J.

PIPES, HOSES, AND FITTINGS

Pipe Replacement

1.
2.
3.

Remove or Disconnect (Figure 5)

Steel pipe.
Clip or nut.
Bolt.

4, Washers.

5.

1.

Hose.

Instaill or Connect (Figure 5)

Use new copper washers when installing the hose.
Hose.

- The hose must not be twisted or contact any
suspension components.

2. Washers.

3.
4,
5.
6.

Bolt.

Clip or nut.

Steel pipe.

Bleed brakes. Refer to “Bleeding Hydraulic Brake
System” in this section.

BLEEDING BRAKE HYDRAULIC

SYSTEM

Tools Required:

J 28434 Wheel Cylinder Bleeder Wrench

Bleeding is necessary if air has entered the
hydraulic brake system.

It may be necessary to bleed the system at all
four wheels if a low fluid level allowed the air to
enter the system or the brake pipes have been
disconnected at the master cylinder or combina-
tion valve. If a pipe is disconnected at one wheel,
then bleed only that wheel.

The time required to bleed the hydraulic system
when the master cylinder is removed can be
reduced by bench bleeding the master cylinder
before installing it on the vehicle.

Manual Bleeding

If the vehicle is equipped with a vacuum booster,

relieve the vacuum reserve by applying the brakes sev-
eral times with the engine off.

CAUTION: Always use double-flared steel
brake pipe when replacing brake pipes. The
use of any other pipe is not recommended
and may cause brake system failure. Careful-
ly route and retain replacement brake pipes.
Always use the correct fasteners and the
original location for replacement brake pipes.
Failure to properly route and retain brake
pipes may cause damage to the brake pipes

NOTICE: Brake fluid will damage electrical
connections and painted surfaces. Use shop
cloths, suitable contalners, and fender covers
to prevent the brake fluid from contacting
these areas. Always re-seal and wipe off
brake fluid containers to prevent spills.

1. Fill the master cylinder reservoir with Delco

and lead to brake system failure.

Brake pipes that run parallel to each other must main-

tain a 6 mm (1/4 inch) clearance.

Hose Replacement

E Clean

- Dirt, grease, and other foreign material from the

hose fittings at both ends.

2.

Supreme 11® Hydraulic Brake Fluid GM P/N

1052535 or an equivalent DOT 3 motor vehicle

brake fluid.

- Maintain the fluid level during bleeding.

If the master cylinder is suspected to have air in

the bore, bleed it before any wheel cylinder or cali-

per.

A. Disconnect the forward brake pipe connection
at the master cylinder. Refer to SECTION 5A1.

B. Allow the brake fiuid to flow from the connector
port.

C. Connect the brake pipe but do not tighten.
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A. TWO -WHEEL DRIVE
B. FOUR WHEEL DRIVE

Figure 5—Flexible Hose

D. Slowly apply the brake pedal and allow the air
to bleed from the loose fitting.

E. Tighten the fitting before releasing the pedal.

F. Wait 15 seconds.

G. Repeat this sequence, including the 15 second
wait, until all air is purged from the bore.

H. After all air has been removed from the forward
connection, repeat this procedure for the rear
pipe.

3. If the BPMV of the 4WAL system is replaced or
suspected to have air trapped inside, it must be
bled next. Refer to SECTION 5E1.

4. Bleed each wheel in the following sequence:

A. Right rear.
B. Left rear.
C. Right front.
D. Left front.

5. Attach a hose to the wheel cylinder/caliper bleeder

valve.

- Immerse the opposite end of the hose into a
container partially filled with clean brake fluid
(Figure 6).

6. Slowly apply the brake pedal one time and hold.
7. Loosen the bleeder valve to purge the air from the

wheel cylinder/caliper.

8. Tighten the bleeder valve to 13 N.m (110 Ib in) and

slowly release the pedal.

9. Wait 15 seconds.
10. Repeat this sequence, including the 15 second

wait, until all air is purged from the wheel
cylinder/caliper.

11. Repeat Steps 5 through 10 at each wheel until the

system is bled.

12. Check the brake pedal for “sponginess” and the

brake warning lamp for an indication of unbalanced
pressure. Repeat the bleeding procedure to correct
either of these conditions.
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_ Figure 6—Immersing the Bleeder Hose

Pressure Bleeding

Tools Required:

J 29567 Brake Bleeder Adapter

J 28434 Wheel Cylinder Bleeder Wrench

A diaphragm type pressure bleeder must be
used. It must have a rubber diaphragm between
the air supply and brake fluid to prevent air, mois-
ture, oil, and other contaminants from entering the

’ hydrauhc system

Figure 7—Reservoir Bleeder Adapter

NOTICE: Brake fluid can damage electrical

connections and painted surfaces. Use shop
cloths, suitable contalners, and fender covers
to prevent brake fluid from contacting these
areas. Always reseal and wipe off brake fluid

10.

. Open the bleeder valve at least 3/4 of a turn and

allow the fluid to flow until no air is seen |n the
fluid.
Tighten the bleeder valve to 13 N.m (110 Ib in).

containers to prevent spills.

1.

HAWN

Fill the pressure tank at least 2/3 full of brake fluid.

» The bleeder must be bled each time fluid is
added.

. Charge the bleeder to 140-170 kPa (20-25 psi).
. Install the bleeder adapter (Figure 7).
. If the BPMV of the 4WAL system is replaced or

suspected to have air trapped inside, it must be
bled next. Refer to SECTION 5E1.

. Bleed each wheel in the following sequence:

A. Right rear.
B. Left rear..
C. Right front.
D. Left front.

. Connect the hose from the bleeder to the adapter

at the master cylinder.

. Open the tank valve. '
. Attach a hose to the bleeder valve.

« Immerse the opposite end of the hose into a
container patrtially filled with clean brake fluid.

11. Repeat Steps 9 through 11 at all wheels.
12. Check the brake pedal for ‘fsponginess."

-« Repeat the entire bleeding procedure if this con-
dition is found.

13. Disconnect the hose from the bleeder adapter.
14. Remove the bleeder adapter.
15. Fill the master cylinder to the proper level.

FLUSHING HYDRAULIC BRAKE
SYSTEM
‘ Flushing is done at each bleeder valve similar to the

bleeding procedure. The difference is that the bleeder
valve is opened 1 1/2 turns and fluid is forced through

- the pipes, hoses, and bleeder valves until it comes out

clear in color. Refer to “Bleeding Hydraulic Brake
System” in this section.

Check the master cylinder fluid level after flushing at
each bleeder valve and refill as required. After flushing,
make sure the master cylinder reservoir is filled to the
correct level. «
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SPECIFICATIONS
BRAKE SYSTEMS
SYSTEM FRONT BRAKES REAR BRAKES BRAKE ASSIST
JB5S Disc 11.57 inch x 1.25 inch 254 mm x 57 mm Vacuum
' (Leading/Trailing)
JD5 Disc 11.57 inch x 1.25 inch 254 mm x 57 mm Hydraulic
(Leading/Trailing)

JB6 Disc 11.567 inch x 1.25 inch 11.156 inch x 2.75 inch Vacuum
(Duo-Servo)

JD6 Disc 11.57 inch x 1.25 inch 11.15 inch x 2.75 inch Hydraulic
(Duo-Servo)

JB7 Disc 12.5 inch x 1.26 inch 13.00 inch x 2.5 inch Vacuum
(Duo-Servo)

JD7 Disc 12.5 inch x 1.26 inch 13.00 inch x 2.5 inch Hydraulic
(Duo-Servo)

JB8 Single Rear Wheel | Disc 12.5 inch x 1.26 inch 13.00 inch x 3.5 inch Hydraulic
(Duo-Servo)

JB8 Dual Wheel Disc 12.5 inch x 1.50 inch 13.00 inch x 3.5 inch Hydraulic
(Duo-Servo)

JF9 Disc 13.86 inch x 1.435 Disc 13.58 inch x 1.435 Hydraulic

inch inch

FASTENER TIGHTENING SPECIFICATIONS

Application N-m Lb ft Lb In
Bleeder Valves 13 — 110
Brake Pedal Through Bolt 47 35 —
Brake Pipe Clip Bolts 17 13 —
Erake Pipe Fittings 24 18 —_
Front Brake Hose to Caliper Bolt 44 32 —
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SPECIAL TOOLS

2. BRAKE PEDAL EFFORT GAGE

2 J 28662
1. BRAKE BLEEDER ADAPTER '
3. WHEEL CYLINDER BLEEDER WRENCH
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SECTION 5A1
MASTER CYLINDER

CAUTION: This vehicle has a Supplemental Inflatable Restraint (SIR) System. Refer to the SIR Component
and Wiring Location view in order to determine whether you are performing service on or near the SIR
components or the SIR wiring. When you are performing service on or near the SIR components or the
SIR wiring, refer to the SIR On-Vehicle Service information. Failure to follow the CAUTIONS could cause
air bag deployment, personal injury, or unnecessary SIR system repairs.

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 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
MASTER CYLINDER

The master cylinder (Figure 1) is designed for a sys-
tem using low-drag calipers. In addition to the standard
master cylinder functions, a quick take-up feature is
included on models with a vacuum booster. This pro-
vides a large volume of low pressure fluid to the wheels
with the initial brake application. The large volume of
fluid helps overcome the clearance created by the cali-
per pistons and rear brake shoes retracting.

Reservoir and Cover

The reservoir and cover used on these models are
made of plastic. The cover snaps onto the top of the V2540
reservoir. A seal is located between the cover and res-
ervoir to keep contaminants out of the brake fluid. Figure 1—Master Cylinder
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The master cylinder reservoir must be kept properly
filled. This ensures adequate reserve fluid and prevents
air from entering the hydraulic system. Fluid expansion
due to heat absorbed from the brakes and engine
makes it important that the reservoirs not be overfilled.

FLUID AND FLUID HANDLING

CAUTION: Brake fluid may be irritating to
skin or eyes. In case of contact, take the fol-
lowing actions:
o Eye contact - rinse eyes thoroughly
with water.
¢ Skin contact - wash skin with soap and
water.

NOTICE: Brake fluid will damage electrical
connectlons and painted surfaces. Use shop
cloths, sultable containers, and fender covers
to prevent brake fluid from contacting these
areas. Always re-seal and wipe off brake fluid
containers to prevent spills.

Use Delco Supreme 11® Brake Fluid GM
P/N 1052535 or an equivalent DOT-3 motor vehicle
brake fluid.

Brake fluid should always be stored in a closed,
sealed container. Never use previously opened contain-
ers of stored brake fluid. Always use new fluid from a
sealed container. Re-seal brake fluid containers immedi-
ately after use. Brake fluid left in an open or improperly

sealed container will absorb moisture. This can lower
the fluid’s boiling point and result in system contamina-
tion, corrosion, or deterioration of rubber components.

Substandard or Contaminated Fluid

NOTICE: Power steering fluid and brake flu-
id cannot be mixed. If brake seals contact
power steering fluld or steering seals contact
brake fluld, seal damage will result.

No special fluids are used in this system. However,
care must be taken to use the correct fluids on models
with a hydraulic booster. The master cylinder and brake
system uses brake fluid, while the hydraulic booster
system uses power steering fluid.

Improper fluid, water, or any other contaminants in the
fluid may cause the brake fluid to boil or rubber compo-
nent deterioration in the hydraulic system.

Swollen master cylinder piston seals show that rubber
deterioration has occurred. Rubber deterioration is also
shown by swollen wheel cylinder boots, caliper boots, or
the master cylinder reservoir diaphragm.

If rubber deterioration is found, replace all rubber
components in the system, including the hoses. Also
check for fluid on the brake linings. If any is found,
replace the linings.

If the brake fluid is contaminated and the master cyl-
inder piston seals are satisfactory, check for leaks or
excessive heat conditions. If no leaks or excessive heat
conditions are found, flush the system. Refer to
SECTION 5A.

DIAGNOSIS

MASTER CYLINDER

These tests will not find all master cylinder malfunc-
tions. If the cause is not found with these tests, refer to
the brake system diagnostic chart in SECTION 5A for
additional information.

Visual Inspection
1. Check for a cracked casting or brake fluid leaks
around the master cylinder.
- Leaks are indicated only if there is at least a
drop of fluid. A damp condition is not abnormal.
2. Check for binding pedal linkage and incorrect push-
rod length.

« Disassemble the master cylinder if there is no

brake pedal binding or improper brake pedal
travel. Refer to SECTION 5A1A for the proce-
dure.
3. Check the master cylinder for swollen or elongated
primary piston seal(s).
« If swollen seals are found, refer to
“Substandard or Contaminated Fluid” in this
section.

Low Pressure Check ~

This procedure checks for internal seal damage,
porosity, and component bore integrity by the following
procedure:

1. With the ignition switch in the “OFF” position,
pump the brake pedal until all brake booster
assist has been depleted (5 times for vacuum
assisted brakes and 25 times for hydraulic
assisted brakes).

2. Apply the brake pedal at a slow rate (approxi-
mately 1/8 inch per second) to generate pres-
sure in the master cylinder and gradually
increase pedal force, and observe for gradually
increasing brake pedal travel or the “FALLING
AWAY” feel.

3. If the brake pedal tends to fall away, refer to
“High Pressure Check” in this section. If the
“High Pressure” test is good, the master cylin-
der has an internal leak, refer to
SECTION 5A1A.
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High Pressure Check

This procedure checks for internal and external fluid
leaks such as connections, hoses, casting, and gross
internal leaks will be evident by the following procedure:

1. With the engine running, apply the brake at a
slow rate (approximately 1/8 inch per second) to
generate pressure in the master cylinder. Grad-
ually increase pedal force and observe for grad-
ually increasing brake pedal travel or the
“FALLING AWAY” feel.

2. Observe for external fluid leakage on the
ground, pipe connections, and tires.

3. If fluid is evident around any component,
replace the failed component. If the fluid leak is
at a connection, tighten connection to specified
tightening specification at the end of this section
and recheck.

ON-VEHICLE SERVICE

FILLING MASTER CYLINDER
RESERVOIR

NOTICE: Do not use fluid that has a petro-
leum base. Do not use a contalner that has
been used for petroleum based flulds or is
wet with water. Petroleum based fluids cause
swelling and distortion of rubber parts in the
hydraulic brake system and water lowers the
brake fluld bolling point. Keep all fluld con-
talners capped to prevent contamination.

Thoroughly clean the top of reservoir cover before
removal. This helps prevent dirt from getting into the
reservoirs. Remove the cover and diaphragm and add
fluid as required to bring the level to the full mark (typi-
cally located inside the reservoir). Use Delco Supreme
11® Hydraulic Brake Fluid GM P/N 1052535 or an
equivalent DOT 3 motor vehicle brake fluid.

MASTER CYLINDER ASSEMBLY

¢+ Remove or Disconnect (Figure 2)

- Apply parking brake.
1. Brake pipes.
« Cover the ends of the pipes to prevent dirt from
entering the system.
2. Nuts.
3. Master cylinder and bracket.

> Install or Connect (Figure 2)

NOTICE: Refer to “Notice” on page 5A1-1.

« Prior to installation, refer to “Bench Bleeding” in
this section.
1. Master cylinder and bracket.

2. Nuts.

Tighten

o Nuts to 27 N.m (20 Ib ft).
3. Brake pipes.

Tighten

- Brake pipe fittings to 24 N.m (18 b ft).
4. Bleed brakes. Refer to SECTION 5A.
5. Release parking brake.

BENCH BLEEDING

The purpose of bench bleeding the master cylinder is
to remove the air from it prior to installation. This reduc-
es the amount of bleeding needed after it is installed on
the vehicle. :

1. Plug the outlet ports and mount the master cylinder

in a vise with the front end tilted slightly down.
. Fill the reservoir with clean brake fluid.
. Using a tool with a smooth rounded end, stroke the
primary piston about 26 mm (1 inch) several times.
- As air is bled from the master cylinder, the pri-
mary piston will not travel the full 256 mm
(1 inch) stroke.
4. Reposition the master cylinder in the vise with the
front end tilted slightly up.
5. Again stroke the primary piston about 25 mm
(1 inch) several times.
6. Reposition the master cylinder in the vise to the
7

[V

level position.
. Loosen the plugs one at a time and push the piston
into the bore to force the air from the cylinder.

» To prevent air from being sucked back into the
cylinder, tighten the plug(s) before allowing the
piston to return to its original position.

8. Fill the reservoir.

» Perform normal bleeding procedures after the
master cylinder is installed. Refer to “Bleeding
System” in this section.

BRAKE SYSTEM BLEEDING

For information on bleeding the hydraulic brake sys-
tem, refer to SECTION 5A.
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Figure 2—Master Cylinder
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SPECIFICATIONS
BRAKE SYSTEMS

SYSTEM FRONT BRAKES REAR BRAKES BRAKE ASSIST
JB5S Disc 11.57 inch x 1.25 inch 254 mm x 57 mm Vacuum
(Leading/Trailing)
JD5 Disc 11.57 inch x 1.25 inch 254 mm x 57 mm Hydraulic
(Leading/Trailing)

JB6 Disc 11.57 inch x 1.25 inch 11.15 inch x 2.75 inch Vacuum
(Duo-Servo)

JD6 Disc 11.57 inch x 1.25 inch 11.16 inch x 2.75 inch Hydraulic
(Duo-Servo)

JB7 Disc 12.5 inch x 1.26 inch 13.00 inch x 2.5 inch Vacuum
(Duo-Servo)

JD7 Disc 12.5 inch x 1.26 inch 13.00 inch x 2.5 inch Hydraulic
(Duo-Servo)

JB8 Single Rear Wheel | Disc 12.5 inch x 1.26 inch 13.00 inch x 3.5 inch Hydraulic
(Duo-Servo)

JB8 Dual Wheel Disc 12.5 inch x 1.50 inch 13.00 inch x 3.5 inch Hydraulic
(Duo-Servo)

JF9 Disc 13.86 inch x 1.435 Disc 13.58 inch x 1.435 Hydraulic

inch inch
FASTENER TIGHTENING SPECIFICATIONS
Application N.m Lb ft Lb in
Brake Pipe Fittings 24 18 —
Master Cylinder Mounting Nuts 27 20 —
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SECTION 5A1A
MASTER CYLINDER UNIT REPAIR

CAUTION: This vehicle has a Supplemental Iinflatable Restraint (SIR) System. Refer to the SIR Component
and Wiring Location view in order to determine whether you are performing service on or near the SIR
components or the SIR wiring. When you are performing service on or near the SIR components or the
SIR wiring, refer to the SIR On-Vehicle Service information. Failure to follow the CAUTIONS could cause
air bag deployment, personal injury, or unnecessary SIR system repairs. '

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 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: Do not hone the master cylinder bore. When the brake master cylinder is overhauled, it is
recommended that the cylinder body be replaced rather than “cleaned up’ by honing the bore. The master
cylinder has a hard, highly polished “‘bearingized” surface, which is produced by diamond boring followed
by ball or roller burnishing under heavy pressure. Honing will destroy this hard smooth surface and cause
rapid wear of the rubber cups.

NOTICE: Use approved solvents only when cleaning or flushing the master cylinder and related
components. The use of these liquids as cleaning solvent will damage the rubber parts in the system if
they have any trace of mineral oil or other contaminants.

CONTENTS
SUBJECT PAGE
General Description.. A, 5A1A-1
Master CYHNAErs ......cccvercenrummncssssnnsesesassasnsssasssssssssassasssssssannssssssssassnssssssansasansesssnnsssssesss 5A1A-2
Composite Master CyliNder......ccccccccnerinisscsnnnencsssnsssasnscssssssnnnnsansessasnssssssassssasssssssasanss 5A1A-2
Specifications ....cc.ccereeccnnsasssnseacssessseasassnns sessssssssanaassassesasassesassasnsanss 5A1A-3
Fastener Tightening Specifications tesbarsesssaesssaresanansasasuanasanis 5A1A-3
Master cylinders have identifying information stamped digits are the build code. The third digit shows the year
into the unit. it was built (5 means 1995, 6 means 1996, etc.). The
Delphi master cylinders have identification information last digits show the day it was built (Example: 271

on the front surface of the body. The first and second means it was the 271st day of the production year).
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COMPOSITE MASTER CYLINDER ‘

o

MASTER CYLINDERS
. Inspect

Remove or Disconnect (Flgures 1 through 4)

1. Cover.

2. Diaphragm.

3. Brake fluid from reservoir.

4. Reservoir and grommets (Flgure 3).

. Clamp the mounting ﬂange ina vuse and pry the

reservoir off with a bar.

5. Snap ring.

. Dtaphragm for cuts, cracks, or ‘a swollen
‘condition.

« Cylinder bore for scoring or corrosion. If corro-
- sion_is present, replace the cylinder. Do not
- attempt to hone the bore. - , :

.« Reservoir for cracks.

b &
P

6. Primary piston assembly

CAUTION: lf alr pressure is used to remove‘
the secondary piston, place the open end of
the cylinder bore approximately 25 mm
(1 inch) from a padded workbench or other

surface to catch the piston when it comes out

of the bore. Apply low air pressure very care-

fully to ease the piston out of the bore. Never
~ point the open end of the bore at anyone
when applying air pressure. The piston may
come out of the bore with considerable force

and cause personal injury.

7. Secondary piston.

» With the rear port plugged apply a small

amount of air pressure to the front port.

8. Seals.
9. Spring retainer and spring.

“Clean

« All metal parts in denatured alcohol.

-« All rubber parts in clean brake fluid.

- Install or C:onnect (Flgures 1 through 4)

Lubricate the grommets, seals, and cylinder bore
with clean brake fluid.
Use new seals when assemblmg the master

- cylinder.

: Spnng and sprmg retainer.
. Seals on the secondary ptston
. Secondary piston.

. Primary piston assembly.

. Snap ring.

"« The pnmary pnston must be compressed when,
: mstallmg the snap ring. ; ;

. Grommets.

« Use new grommets when assembhng the,
master cylmder ‘ V

. Reservoir (F|gure 4)

-, Press on the body whulé‘uSing a rocking motion.

. Diaphragm in cover.
. Cover.

Figure 1—Composite Master Cyiinder Reservoir

Flgure 2—Composite Master Cylinder Body
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Figure 3—Removing Reservoir Figure 4—Installing the Reservoir
Fastener Tightening Specifications
Application N-m Lb ft Lb In
Brake Pipe Fittings 24 18 —
Master Cylinder Mounting Nuts 27 20 —_
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SECTION 5B1
FRONT DISC BRAKES

CAUTION: This vehicle has a Supplemental Inflatable Restraint (SIR) System. Refer to the SIR Component
and Wiring Location view in order to determine whether you are performing service on or near the SIR
components or the SIR wiring. When you are performing service on or near the SIR components or the
SIR wiring, refer to the SIR On-Vehicle Service information. Failure to follow the CAUTIONS could cause
air bag deployment, personal injury, or unnecessary SIR system repairs.

CAUTION: When servicing brake parts, do not create dust by grinding or sanding brake linings, by
cleaning brake parts with a dry brush or with compressed air. Many earlier models or aftermarket brake
parts may contain asbestos fibers which can become airborne if dust is created during servicing.
Breathing dust containing asbestos fibers may cause serious bodily harm. A water dampened cloth or
water based solution should be used to remove any dust on brake parts. Equipment is commercially
available to perform this washing function. These wet methods will prevent fibers from becoming airborne.

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 inhibltors) on threaded fasteners or fastener foint interfaces. Generally, such coatings
adversely affect the fastener torque and joint clamping force, and may damage the fastener. When you
Install fasteners, use the correct tightening sequence and speclifications. Following these instructions can
help you avold damage to parts and systems.

NOTICE: Any new rotor must have the protective coating removed from the friction surfaces before being
placed In service. Use Goodwrench Brake Parts Cleaner GM P/N 12345754 or equivalent, and wipe the
surface clean with clean cloths. Do not use gasoline, kerosene, or other oil base solvents which may leave
an oily residue. This residue is damaging to brake linings and flammable.
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GENERAL DESCRIPTION

The disc brake assembly consists of a caliper assem-
bly, rotor, and pads mounted to the steering knuckle.
The caliper mounts in a way that allows it to move
laterally against the rotor. The caliper is a one-piece
casting with the inboard side containing the piston bore.
A square cut rubber seal fits in a groove in the piston
bore to provide a hydraulic seal and return mechanism
for the piston.

Applying the brake pedal causes hydraulic pressure
to move the piston. The piston then forces the inboard
brake pad against the inboard braking surface of the
rotor. Increasing the force against the rotor causes the
caliper assembly to move inboard. The outer brake pad
then contacts the outboard braking surface of the rotor.
The force of the two brake pads provides the desired
clamping action on the rotor.

Releasing the brake pedal relieves the pressure
applied to the piston. The square cut seal on the piston
returns to its normal position, allowing a running clear-
ance between the brake pads and rotor.

Servicing Information

« Replace all components included in the repair kits.

« Lubricate the parts as specified.

« Do not use lubricated shop air on brake parts. Rub-
ber component damage may result.

‘s After any hydraulic component has been removed
or disconnected, if necessary, bleed all or part of
the brake system.

« Replace brake pads in axle sets only.

« The torques specified are for dry, unlubricated fas-
teners.

- Perform service operations on a clean bench free
from mineral oil and any other contaminants.

- Use extreme care when doing any work around the
antilock components to prevent damage or mis-
alignment.

- Before moving the vehicle, pump the brake pedal
several times to make sure it is firm. Do not move
the vehicle until a firm pedal has been obtained.
Check the brake fluid level in the master cylinder
after pumping the brakes.

ROTOR

The front disc brakes use one of four different styles
of rotors. The smaller two wheel drive models (C1, C2,
and C3) use standard 1.250 inch rotors. The heavy duty
two wheel drive model (C 3500HD) has four wheel disc
brakes with 1.435 inch rotors. The smaller four wheel
drive models (K1 and K2) use a composite rotor. The
larger four wheel drive models (K2 and K3) use 1.250
inch rotors on single wheel models and 1.5 inch rotors
on dual wheel models. These are three-piece assem-
blies consisting of a rotor, bearings, and hub. Models
with dual rear wheels (RO5) use a four-piece rotor
assembly consisting of a rotor, bearings, hub, and
extension.

CALIPER

Three different types of calipers are used on these
models. Delco 3400 calipers with 75 and 80 mm single
bores are used on models with a 9600 or lower GVW
rating. Delco 3486 calipers with an 86 mm single bore
is used on models with 10,000, 11,000, and 12,000
GVW ratings. A Bendix® single bore caliper is used on
the C 3500HD model.

The Delco caliper mounts to the support bracket using
two bolts. The Bendix® caliper mounts to the support
bracket using a support key, spring, and bolt assembly.

DIAGNOSIS

LINENG INSPECTION

Inspect the brake linings every 6,000 miles and any
time the wheels are removed (tire rotation, etc.). Check
both ends of the outer lining by looking in at each end

of the caliper (Figure 1). These are the points where the
highest rate of wear normally occurs. At the same time,
check the thickness of the inner lining to make sure it
has not worn prematurely. Some inboard shoe and lin-
ings have a thermal layer against the shoe, integrally
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molded with the lining. This extra layer should not be
confused with uneven inboard-outboard lining wear.
Look down through the inspection hole in the top of the
caliper to view the inner lining. Replace disc brake shoe
and lining assemblies whenever the thickness of any
lining is worn to within 0.76 mm (0.030 inch) of the
shoe. Replace riveted shoe and lining assemblies when
the lining is worn to within 0.76 mm (0.030 inch) of any
rivet head. Always replace disc brake shoe and lining
assemblies as a complete axle set.

Check the flatness of the brake pads. Place the
inboard and outboard lining surfaces together and
check for a gap between the lining surfaces. The gap
should not exceed 0.13 mm (.005 inch) at the middle of
the lining surfaces. This measurement applies to new or
used shoe and lining assemblies.

The disc brake shoe and lining assemblies on all
models have wear indicators that contact the rotor and
make noise when the linings wear to the point of need-
ing replacement (Figure 2). A loud scraping sound can
be heard when this occurs.

L »
— —
— —
— — A. New
B ] B. Worn
A B

B7841

Figure 2—Wear Indicator

ROTOR INSPECTION

Rotor Tolerance and Surface Finish

During the manufacture of the brake rotor, tolerances
of the braking surfaces for flatness, parallelism, and
lateral runout are closely held. The maintenance of
close tolerances on the shape of the braking surfaces is
necessary to prevent brake roughness or pulsation.

In addition to these tolerances, the surface finish must
be held to a specified range of 60 Ra roughness or
less. The control of the braking surface finish is neces-
sary to avoid problems of hard pedal apply, excessive
brake fade, pulls, and erratic performance. In addition,
control of the surface finish can improve lining life.

Light scoring of the rotor surfaces not exceeding
1.5 mm (0.06 inch) in depth is normal and not detrimen-
tal to brake operation.

Thickness Varlation Check

Check thickness variation by measuring the rotor
thickness at four or more points around the circumfer-
ence of the rotor. Use a micrometer calibrated in
ten-thousands of an inch. Make all measurements at
the same distance in from the edge of the rotor.

A rotor that varies in thickness by more than
0.013 mm (0.0005 inch) can cause pedal pulsation
and/or front end vibration during brake applications. A
rotor that does not meet these specifications should be
refinished or replaced. C 3500HD Models must not
exceed.025 mm (.001 inch) thickness variation.

Lateral Runout Check

The best way to check lateral runout is with the
wheels still installed on the vehicle. This gives a much
more accurate reading of the total indicated runout
(T.L.R.) under real braking conditions. If equipment is not
available to perform the check with the wheels installed,
the next best reading can be made with the wheels
removed but the caliper still installed.

1. Clean rotor surface.

91 important

- If the wheel must be removed, reinstall the
wheel nuts to retain the rotor. Tighten the wheel
nuts to the correct torque specification following
the wheel nut tightening sequence shown in
SECTION 3E. Failure to properly tighten wheel
nuts can cause pedal pulsation and/or front end
vibration during brake applications.

2. Fasten a dial indicator to the steering knuckle so
the indicator button contacts the rotor surface about
13 mm (0.5 inch) from the outer edge (Figure 3).

3. Set the dial indicator to zero.

4, Turn the wheel one complete revolution and
observe the runout indicated on the dial.

5. The total indicated runout (T.I.R.) must not exceed
0.08 mm (0.003 inch). C 3500HD Models must not
exceed 0.25 mm (0.010 inch).

6. If lateral runout is not within specifications, refinish
or replace the rotor as necessary.
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In some cases, excessive lateral runout can be
improved by indexing the rotor on the hub one or two
bolt positions from the original position. If lateral runout
cannot be corrected by indexing the rotor, check the
hub and bearing assembly for excessive lateral runout
or looseness. If the hub and bearing assembly lateral
runout exceeds 0.040 mm (0.0015 inch), repair or
replace the hub and bearing assembly.

NOTICE: When the brake rotor has been
separated from the wheel bearing flange,
remove all rust or forelgn material from the
mating surfaces of the wheel bearing flange
and rotor. Failure to do so can result In
Increased lateral runout and brake pulsation.

CALIPER INSPECTION

With the caliper removed, inspect the inside of the
caliper assembly for signs of fluid leakage. If any is
found, overhaul the caliper as outlined in “Unit Repair”
in this section.

Inspect the mounting bolts and sleeves for corrosion.
Replace any corroded bolts and sleeves. Do not
attempt to polish away the corrosion.

Figure 3—Inspecting for Lateral Runout

ON-VEHICLE SERVICE

CALIPER

Delco

4+ Remove or Disconnect (Figures 4 through 9)

1. Two-thirds of the brake fluid from master cylinder.

2. Raise vehicle and support with safety stands.

3. Tire and wheel. Refer to SECTION 3E.

« On models with composite rotors, reinstall two
~ lug nuts to retain rotor.

4. Compress piston using adjustable pliers over
inboard lining (7) tab and caliper housing
flange (12).

. Brake hose from caliper by removing inlet fitting
bolt (14).

. Mounting bolts (2) (Figure 5).

. Bolt boots (1).

. Caliper (12).

. Mounting bolt seals (4) if used.

. Bushings (3).

Inspect

« Mounting bolt and sleeve assemblies for corro-
sion. Replace if any is found.
— Do not attempt to polish away corrosion.
- Bolt boots for nicks, cuts, or corrosion. Replace
if any are found.

CWoOND (8]

E Important

» Clean the caliper assembly and install a new
brake hardware kit any time it is removed from
rotor. '

<] Install or Connect (Figures 5 through 14)

NOTICE: Refer to “Notice” on page 5B1-1.

1. New bushings (3) and bolt seals (4).

‘2. Lubricate bushings (3) and mounting bolt seals (4)

with GM P/N 18010909 or equivalent (Figure 12 or
13).
3. New bolt boots (1).
4. Caliper (12). ~
« Fill both housing cavities between bushings (3)
with GM P/N 18010909 or equivalent (Figure 12
or 13). '
5. Mounting bolt and sleeve assemblies (2).

Tighten

» Bolt (2) to 51 N.m (38 Ib ft).
— The bolt boots (1) must remain secure after
tightening bolts.
6. Brake hose to caliper.
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7. Inboard Shoe & Liiung
12. Caliper
13. Pliers

F3579

14 2

5
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1
1. Bolt Boot
2. Mounting Bolt
12. Caliper
14. Inlet Fitting
F3580

Figure 4—Compressing the Piston

@ Tighten

« Brake hose bolt to 45 N.m (33 Ib ft)
Measure (Figure 14)

» Clearance between caliper (12) and bracket
stops (16).

- If necessary, remove caliper and file the ends of
bracket (16) to obtain 0.26 to 0.60 mm (0.010 to
0.024 inch) total clearance. (Measure the clear-
ances individually and add them together).

7. Tire and wheel.

Important

- Before moving the vehicle, pump the brake ped-
al several times to make sure it is firm. Do not
move the vehicle until a firm pedal is obtained.
Check the fluid level in the master cylinder after
pumping the brakes.

Bendix®

¢ Remove or Disconnect (Figures 15 through 19)

. Two-thirds of the brake fluid from master cylinder.

. Raise vehicle and support with safety stands.

. Mark relationship of wheesl to hub.

. Tire and wheel. Refer to SECTION 3E.

. Position a C-clamp and tighten until piston bottoms
in bore (Figure 16).

. C-clamp.

» G W =

Figure 5—Caliper Attachment (Delco)

12. Caliper
15. Wire Hook

F3581

Figure 6—Suspending the Callper
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Bushing
Mounting Bolt Seal
Outboard Shoe & Lining
Wear Sensor

Inboard Shoe & Lining
Caliper Housing

MNNuoodhw

b

F3582
Figure 7—Delco Shoe and Lining Assembly (3400)

3. BUSHINGS

5. SHOE AND LINING, OUTBOARD
6. SENSOR, WEAR

7. SHOE AND LINING, INBOARD
11. VALVE, BLEEDER

12. HOUSING, CALIPER

V3599

Figure 8—Delco Shoe and Lining Assembly (3486)

7. Brake hose.
8. Bolt (2).
9. Support key (3) and spring (4).
» Use a brass punch and a hammer to drive the
support key out (Figure 18).
10. Caliper assembly (1).

Inspect

» The inside of the caliper assembly for signs of
fiuid leakage. if any is found, refer to “Unit
Repair” in this section.

5. Outboard Shoe & Lining
12. Caliper Housing

F3583

Figure 9—Removing the Outboard Shoe and Lining

7. Inboard Shoe & Lining
12. Caliper Housing

17. Shoe Retainer Spring Fasa4

Figure 10—installing the Inboard Lining
Clean

- Use a wire brush to remove any corrosion from
the machined surfaces of the anchor plate and
caliper.

> Install or Connect (Figures 15 through 20)

NOTICE: Refer to “Notice” on page 581-1.

1. Lubricate caliper and anchor plate sliding surfaces
with Shell Aeroshell® #5 or equivalent.
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5. Outboard Shoe & Lining
6. Wear Sensor
12. Caliper Housing

F3585

ADD SILICONE GREASE
TO 1.D. OF BUSHING

2. MOUNTING BOLT ASSEMBLY
3. BUSHING

12. CALIPER HOUSING
V3395

Figure 11—lInstalling the Outboard Lining

Fill Space Between Bushings
With Silicone Grease

|

N X
3 12 2
2. Mounting Bolt Assembly
3. Bushing
12. Caliper Housing
F3586

Figure 12—Mounting Bolt Lubrication (Delco 3400)
2. Caliper assembly (1).

NOTICE: Make sure the brake hose Is not
twisted or kinked after installation. Damage to
the hose could result.

NOTICE: Do not use ‘‘never sieze’ type
products on the callper V-ways and anchor
plate gulde way surfaces. These products are
not lubricants and result in high caliper slide
forces which can cause Increased wear of the
brake pads.

3. Spring (4) and support key (3).
» Use a brass punch and hammer to drive the
support key in place (Figure 20).
4, Caliper lock mounting bolts.

- The boss on the bolt must fit into the circular
cutout in the key.

Tighten

- Bolts to 20 N.m (15 Ib ft).

Figure 13—Mounting Bolt Lubrication (Deico 3486)

A. CLEARANCE SHOULD BE
0.26 — 0.60 MM
(0.010 — 0.024 INCH) TOTAL
12. CALIPER
16. BRACKET

Figure 14—Caliper to Bracket Clearance

5. Brake hose.

Tighten

« Brake hose boit to 45 N.m {33 ib 11}

6. Bieed brake system. Refer to SECTION 5A.
7. Tire and wheel. Refer to SECTION 3E.
8. Lower the vehicle.
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E important

- Before moving the vehicle, pump the brake ped-
al several times to make sure it is firm. Do not
move the vehicle until a firm pedal is obtained.
Check the brake fluid level in the master cylin-
der after pumping the brakes.

LININGS

GM replacement brake lining material is recommend-
ed for all vehicles to maintain the balance between front
and rear brake performance. GM replacement brake
parts have been carefully selected to provide the proper
brake balance for the purposes of stopping distance
and control over the full range of operating conditions.
Installation of front or rear lining material with perfor-
mance different from that of GM replacement parts rec-
ommended for this vehicle can change the mtended
brake balance of this vehicle. ,

Delco

\B Remove or Disconnect (Figures 6 through 14)

1. Caliper. Refer to “Caliper” in this section.
» Suspend the caliper (Figure 6).
2. Outboard shoe and lining (5) (Figure 9).

» Use a screwdriver to disengage the buttons on
the pad from the holes in the caliper housing.

3. Inboard shoe and lining (7).
4. Bolt boots (1).

5. Mounting bolt seals (4).

6. Bushings (3).

inspect

» Mounting bolts, key, spring, and sleeves for cor-
rosion. Do not attempt to polish away corrosion.
Replace if any is found.

» Bolt boots for nicks, cuts, or corrosion. Replace
if any are found.

Figure 15—Bendix® Shoe and Lining Assembly

/ﬂ\

\“\\\h\\\m NN

l\!)

B7797

Flgure 16—Compressing the Caliper Piston

? Important

« Clean the caliper assembly and install a new
brake hardware kit any time it is removed from
the rotor.

<4} Install or Connect (Figures 10 through 12)

NOTICE: Refer to “Notice” on page 5B1-1.

1.

HOWON

Lubricate bushings (3) and mounting bolt seals (4)
with Delco Silicone Lube GM P/N 18010909 or
equivalent.

. New bushings (3) and bolt seals (4) (if used).
. New bolt boots (1).
. Inboard lining (7).

- Snap retainer spring (17) into piston (9)
(Figure 10).

« The pad retainer spring (17) is already staked to
inboard shoe.

- The pad must lay flat against piston.

. Outboard lining (5) with wear indicator (6) at lead-

ing edge of pad during forward wheel rotation
(Figure 11).

« The back of pad must lay flat against caliper.

. Caliper (12). Refer to “Caliper” in this section.

Y " Important

- Before moving the vehicle, pump the brake ped-
al several times to make sure it is firm. Do not
move the vehicle until a firm pedal is obtained.
Check the fluid level in the master cylinder after
pumping the brakes.

Bendix®

+-»] Remove or Disconnect (Figures 15 and 19)

1.

Caliper. Refer to “Caliper” in this section.
- Suspend the caliper (Figure 19).
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. CALIPER
BOLT
KEY

. SPRING
ROTOR F9538

orLN

Flgure 17—Callper Mounting

Figure 18—Removing the Caliper Support Key

NOTICE: Do not allow calipers to hang from
the flexible hoses. Doing so can damage the
hoses.

2. Inboard lining.
3. Outboard lining.

Inspect

= The inside of the caliper assembly for signs of
fluid leakage. If any is found, refer to “Unit
Repair” in this section.

Clean

- Use a wire brush to remove any corrosion from
the machined surfaces of the steering knuckle
and caliper.

Figure 20—Installing the Caliper Support Key

Install or Connect (Figures 15, 21 through 24)

NOTICE: Refer to “Notice” on page 5B1-1.

1

. Lubricate the caliper and steering knuckle (or sup-

port) sliding surfaces and spring with Shell
Aeroshell® #5 or equivalent.

. Place new pad in a vise (Figure 21).
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OoLD
BRAKE
PAD

VICE

Figure 21~—Crimping Outer Brake Pad

SECURE FIT BETWEEN OUTER
BRAKE PAD AND CALIPER

Osl T O

BRAKE CALIPER

Figure 22—Outer Brake Pad Secured To Caliper

3. Compress the vise as necessary to obtain a secure
fit between the outer brake pad and the caliper
(Figure 22).

4. Install the outer brake pad onto the caliper
(Figure 23).

o If necessary use a C-clamp to install the pad
onto the caliper.

e Do not allow the C-clamp to come in contact
with the lining, insert a used brake pad between
C-clamp and the new brake lining.

5. File the leading edge of the brake pad tang to aid
in installing brake pad to caliper (Figure 24).

6. Caliper. Refer to “Caliper” in this section.

Y Important

- Before moving the vehicle, pump the brake ped-
al several times to make sure it is firm. Do not
move the vehicle until a firm pedal is obtained.
Check the brake fluid level in the master cylin-
der after pumping the brakes.

Figure 23—Installing Outer Pad

\BRAKE PAD
N TANG
N

\\ J

N

Figure 24—Filing Outer Brake Pad Tang

Burnishing Linings and Rotors

After replacing brake linings and/or refinishing rotors,
the new braking surface should be broken in, or
“burnished.” To do this, make 20 stops from 30 mph
using medium to firm brake pedal pressure. During this
procedure, use care to avoid overheating the brakes.

CALIPER AND ANCHOR PLATE
WEAR ADJUSTMENTS

Bendix® calipers have wear shims available to com-
pensate for wear at the caliper to anchor plate contact
points. If wear is excessive, a rattle sound can be heard
from the front brake area. Use the following procedure
to measure and correct this condition. Refer to
Figure 25.

1. Remove caliper. Refer to “Caliper” in this section.
2. Clean surfaces A, B, C, and D with a wire brush.
3. Smooth any deep nicks and/or gouges with a file.
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4. Measure caliper contact surface for wear.

A. Lay a straight edge across caliper surfaces “C”
and “D.”

B. Measure the maximum depth of any wear on
these surfaces using feeler gauges.

C. Replace calipers worn to a depth of 1.25mm
(0.050 inch) or more.

5. Measure caliper to anchor plate wear.

A. Install caliper.

B. Install a new standard size key without the

spring.

. Install the key retention bolt.

. Insert a screw driver into the center of key

bumper gap.

. Pry firmly to ensure that caliper is seated at

surfaces “A,” “B,” and “C.”

. Measure the bumper gap with largest feeler
gauge(s) that will fit into the gap on either side
of the screw driver.

G. Based on the bumper gap measurement, select
a shim according to the table in “Specifications”
at the end of this section.

6. Replacing the caliper after a shim has been select-
ed.

A. Remove caliper from anchor plate.

B. Install shim on the anchor plate V-way opposite
the key and spring V-way.

C. With the shim installed on the anchor plate
V-way, install the caliper using a new key and
spring.

7. Remeasure the bumper gap, if the gap exceeds
1.50 mm (0.058 inch) install a thicker shim or
replace components according to table in
“Specifications” at the end of this section.

ANCHOR PLATE

For anchor plate on-vehicle service information, refer
to SECTION 3C.

.« m OO0

ROTOR

For rotor on-vehicle service information, refer to
SECTION 8C.

E. STRAIGHT EDGE
F. FEELER GAGE
1. CALIPER

Figure 25—Bendix® Callper Wear Adjustment

UNIT REPAIR

REFINISHING BRAKE ROTORS

You do not need to refinish brake rotors when doing
routine brake maintenance such as replacing worn
brake shoe and lining assemblies. Refinish rotors only
under the following circumstances:

1. There is a complaint of brake pulsation.
2. There are heat spots or excessive scoring.

Brake rotors have a minimum thickness dimension
cast into them. This dimension is the minimum wear
dimension and not a refinish dimension. Do not use a
brake rotor that will not meet the dimensions shown in
the specifications chart after refinishing. A rotor that is
too thin will not have the proper heat transfer capabili-
ties. Replace it with a new rotor. Refinishing composite
rotors requires using a rotor adapter tool as a holding
fixture for the brake lathe (Figure 26).

Accurate control of rotor tolerances is necessary for
the proper performance of disc brakes. Machining
should be done only with precision equipment. Service
the machining equipment on a regular basis following
the manufacturer’s recommended maintenance proce-
dures.

When refinishing rotors, make sure the attaching
adapters, tool holders, vibration dampeners, and tool
bits are in good condition. Always use sharp cutting
tools or bits and use only replacement cutting bits rec-
ommended by the equipment manufacturer. Dull or worn
tools leave a poor surface finish that will affect initial
brake performance. Always use vibration dampening
attachments when refinishing braking surfaces. These
attachments eliminate too! chatter to allow for a better
surface finish. Make sure these adapters are clean and
free of nicks.
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Following are two recommended procedures that
achieve adequate results using two different off-vehicle
drum/disc brake lathes. If any other lathe is used, follow
that manufacturer’s instructions and recommendations.

Locate the deepest score and turn the rotor microme-

ter knobs until the tool bit bottoms out at the deepest
point of the score. Zero the scale and back out the tool
bits. Advance the cutter hand-wheel until the bits have
cleared the inner edge of the rotor face. Adjust the
micrometer knobs for approximately 0.0127 mm
(0.005 inch) more than the first reading. This will ensure
clearing the rotor in one cut.

It is very important that you make the rotor surface
non-directional by dressing the rotor surfaces with a
sanding disc power tool such as Ammco 8350 Safe
Swirl Disc Rotor Grinder using 120 grit aluminum oxide

sandpaper. Sand each rotor surface using moderate

pressure for a minimum of 60 seconds. An alternate
method is to use a sanding block with 150 grit alumi-
num oxide sandpaper. With the rotor turning at approxi-
mately 150 rpm, sand each rotor surface using
moderate pressure for a minimum of 60 seconds. After
sanding the rotor, clean each surface with denatured
alcohol or a suitable brake cleaner.

The finished rotor surface should be as close to that
of a new rotor as possible. Failure to obtain the best
possible rotor finish can affect initial braking perfor-
mance.

Ammco Brake Lathe

Accu-Turn Brake Lathe, GM Dealer Equipment (One
Cut Reflinish Procedure)

— ROUGH CUT | FINISH CUT |
Spindle Speed 150 RPM 150 RPM
Depth Of Cut 0.127 mm 0.051 mm

(Per Side) (0.005 inch) (0.002 inch)

Total Cross Feed| 0.152-0.254 mm |{0.051 mm (0.002

(Per Revolution) (0.006-0.010 inch) Max.
inch)
Vibration Damp. Yes Yes
Swirl No Yes
Pattern—120
Grit
J 37620
(SIX LUG)
J 39913
(EIGHT LUG)

Figure 26—Rotor Adaptor Installed on the Rotor

Spindie Speed 150 RPM

Tool Cross Feed (Per 0.076 mm (0.003 inch)

‘ Revolution)

Tool Bit Nose Radius 1/64
Vibration Damper Yes

Swirl Pattern—120 Grit Yes

CALIPER
Delco

Tools Required:
J 36474—75 mm Boot Seal Installer or
J 36475—80 mm Boot Seal Installer or
J 38453—86 mm Boot Seal Installer

| Remove or Disconnect (Figures 29 through 32)

1. Fluid from the caliper.
2. Pad the interior of the caliper with clean shop tow-
els.

CAUTION: Do not place your fingers in front
of the piston in an attempt to catch or protect
it when applying compressed air. This could
result in serious injury. ‘

NOTICE: Use just enough air to ease the
piston out of the bore. If the piston Is blown
out, even with the padding, it can be dam-
aged.

3. Piston (9).
- Direct compressed air into caliper fluid inlet
(Figure 29). '
« Use just enough air pressure to ease piston out
of bore.
4. Boot (8) (Figure 30).
= Use care not to scratch housing bore.
5. Piston seal (10).
- Do not use any type of metal tool.
6. Bleeder valve (11).

E Clean

- Bleeder valve, caliper bore, caliper passages,
and piston with denatured alcohol. Use dry, fil-
tered, compressed air to dry parts and blow out
passages.

inspect

« Piston for scoring, nicks, corrosion, wear, and
damaged chrome plating. Replace piston if any
of these are found.

« Caliper bore and seal groove for scoring, nicks,
corrosion, or wear. Use crocus cloth to polish
out any light corrosion. Replace caliper if corro-
sion cannot be removed.
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Bolt Boot

Mounting Bolt Assembly
Bushing

Mounting Bolt Seal
Outboard Shoe & Lining
Wear Sensor

Inboard Shoe & Lining
Boot

Piston

10. Piston Seal

11. Bleeder Valve

12. Caliper Housing

CONOPOPWON=

F3578

2 ,
3
. BOLT, MOUNTING

. BUSHING

. SHOE AND LINING, OUTBOARD
. SENSOR, WEAR

. SHOE AND LINING, INBOARD
BOOT

. PISTON

10. SEAL, PISTON

11. VALVE, BLEEDER

12. HOUSING, CALIPER

ONONBN

©

V3598
Figure 28—Caliper Components (Delco 3486)
E Install or Connect (Figures 27 through 32) 4. Piston (9) and boot into caliper bore.
. A. Push piston to the bottom of bore.
1. Lubricate new piston seal, caliper bore, and piston B. Seat boot in housing using J 36474, J 36475, or
with clean brake fluid. J 38453 (Figure 31).

2. Piston seal (10).
« Use care not to twist the seal.

3. Boot (8) on piston (9) (Figure 31). Tighten

» Bleeder valve (11) to 13 N.m (115 Ib in).

5. Bleeder valve (11).
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F3589

Flgure 29-Removing the Plston

12

J 36474 OR
J 36475 OR
J 38453

F3592

8. Boot
12. Caliper Housing
F3500
Flgure 30—Removing the Boot
9
8. Boot
9. Piston
8 F3591

Figure 31—linstalling the Boot on the Piston

Bendix®

Tool Required:
J 24548 Piston Seal Installer

[+ Remove or Disconnect (Figures 33 through 35)

1. Fluid from caliper.

Figure 32—Seating the Boot in the Housing

2. Pad interior of caliper with clean shop towels.

CAUTION: Do not place your fingers in front
of the piston in an attempt to catch or protect
it when applying compressed air. This could
result in serious injury.

NOTICE: Use just enough air to ease the
piston out of the bore. If the piston Is blown
out, even with the padding, it can be dam-
aged.

3. Piston (22).
» Direct compressed air into caliper fluid inlet
(Figure 34).
4. Boot (23) (Figure 35).
5. Piston seal (21).
- Do not use any type of metal tool.
6. Bleeder valve (20).

Clean

- Bleeder valve, caliper bore, caliper passages,
and piston with denatured alcohol. Use dry, fil-
tered, compressed air to dry paris and blow out
passages.

Inspect

- Piston for scoring, corrosion, and damage to the
chrome plating. Replace it if any of these condi-
tions are found.
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20. Bleeder Valve
21. Piston Seal
22. Piston

23. Boot L0550

Figure 33—Caliper Components (Bendix®)

8. Caliper
16. Shop Towel
22. Piston

Flgure 34—Removing the Plston

- Caliper bore for scoring, pitting, or corrosion.
Use crocus cloth to polish out any light corro-
sion. Replace the caliper if the corrosion cannot
be removed.

Install or Connect (Figure 33 and 36)

1. Lubricate new piston seal, caliper bore, piston, and
seal lips on boot with clean brake fluid.
2. Piston seal (21).

- Make sure seal is not twisted in caliper bore
groove.

3. Boot (23) on J 24548.

A. Place large diameter of boot over tool first and
carefully work smaller diameter onto tool.
B. Slide large diameter of boot off tool.

4. Large lip of boot in caliper bore groove.
e Lip of boot must firmly seat in groove.

8. Caliper 8
23. Boot B7836

Figure 35—Removing the Boot

22. Piston
23. Boot

L0555

Figure 36—Installing the Piston

5. Piston (22) inside J 24548 (Figure 36).
6. Piston halfway into bore.

A. Remove J 24548.

B. Make sure boot is firmly seated.
7. Bleeder valve (20).

Tighten

o Bleeder valve to 13 N.m (110 Ib in).
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SPECIFICATIONS
BRAKE SYSTEMS

BRAKE ASSIST |

SYSTEM FRONT BRAKES REAR BRAKES
JB5 Disc 11.57 inch x 1.25 inch 254 mm x 57 mm Vacuum
(Leading/Trailing)
JD5 Disc 11.57 inch x 1.25 inch 254 mm x 57 mm Hydraulic
(Leading/Trailing)
JB6 Disc 11.57 inch x 1.25 inch 11.15 inch x 2.75 inch Vacuum
~ (Duo-Servo) o
JD6é Disc 11.57 inch x 1.25 inch| 11.15 inch x 2.75 inch Hydraulic
(Duo-Servo) ,
JB7 Disc 12.5 inch x 1.26 inch 13.00 inch x 2.5 inch Vacuum
(Duo-Servo) ,
JD7 Disc 12.5 inch x 1.26 inch 13.00 inch x 2.5 inch Hydraulic
(Duo-Servo)
JB8 Single Rear Wheel | Disc 12.5 inch x 1.26 inch 13.00 inch x 3.5 inch Hydraulic
(Duo-Servo)
JB8 Dual Wheel Disc 12.5 inch x 1.50 inch 13.00 inch x 3.5 inch Hydraulic
(Duo-Servo)
JF9 Disc 13.86 inch x 1.435 Disc 13.58 inch x 1.43 Hydraulic
' inch ‘ inch '
ROTOR THICKNESS
SYSTEM ORIGINAL THINNEST (REFINISHING) REPLACEMENT
: , (DISCARD)
JB5/JD5/JB6 31.75 mm (1.25 inch) 31.25 mm (1.28 inch) 30.86 mm (1.215 inch)
JB7/JD7/JB8 32 mm (1.26 inch) 31.25 mm (1.23 inch) 30.86 mm (1.215 inch)
- JB8 Dual 38.10 mm (1.50 inch) 37.59 mm (1.480 inch) 37.21 mm (1.465 inch)
JF9 36.26-36.64 mm 35.1 mm (1.382 inch) 34.7 mm (1.366 inch)
(1.428-1.443 inch) '
BENDIX CALIPER WEAR SHIM SPECIFICATIONS
MORE THAN BUT NOT EXCEEDING SHIM THICKNESS SHIM P/N
0 .058 inch None Required None Required
.058 inch .101 inch .025 inch 15625734
.101 inch .145 inch .045 inch 15625735
.145 inch — See Note 1 See Note 1

spring when assembling the new components.

Note 1: If bumper gap exceeds.145 inch, remove old caliper and replace with a new caliper and remeasure
bumper gap. If the bumper gap with the new caliper is between.058 inch and.145 inch, select a shim from table.
If the bumper gap with the new caliper exceeds.145 inch, replace the anchor plate also. Use a new key and
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FASTENER TIGHTENING SPECIFICATIONS

Application N.m Lb ft Lb in
Bleeder Valve (Bendix) 13 — 110
Bleeder Vaive (Delco) 13 e 115
Brake Hose to Caliper Bolt 45 33 —
Caliper Lock Mounting Bolt (C 3500HD) 20 15 o —
Caliper Mounting Bolt (Delco) 51 38 —
Front Anchor Plate to Knuckle Nut (C 3500HD) 285 210 —
Front Rotor to Hub Bolt (C 3500HD) 237 175 —
Front Splash Shield Bolt (C 3500HD) 16 12 —
Rear Anchor Plate to Axle Flange Nut (C 3500HD) 105 78 —
Splash Shield to Knuckle Bolt 26 19 —

SPECIAL TOOLS

J 36474 OR
J 36475 OR
J 38453

3. J 24548

1. 75, 80, OR 86MM BOOT SEAL INSTALLER
2. BRAKE ROTOR TURNING TOOL

3. PISTON SEAL COMPRESSOR

4. DIAL INDICATOR

J 37620

(SIX LUG)

J 39913
(EIGHT LUG)
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SECTION 5B2
REAR DISC BRAKES

CAUTION: This vehicle has a Supplemental Inflatable Restraint (SIR) System. Refer to the SIR Component
and Wiring Location view in order to determine whether you are performing service on or near the SIR
components or the SIR wiring. When you are performing service on or near the SIR components or the
SIR wiring, refer to the SIR On-Vehicle Service information. Failure to follow the CAUTIONS could cause
air bag deployment, personal injury, or unnecessary SIR system repairs.

CAUTION: When servicing brake parts, do not create dust by grinding or sanding brake linings, by
cleaning brake parts with a dry brush or with compressed air. Many earlier models or aftermarket brake
parts may coritain asbestos fibers which can become airborne if dust is created during servicing.
Breathing dust containing asbestos fibers may cause serious bodily harm. A water dampened cloth or
water based solution should be used to remove any dust on brake parts. Equipment is commercially
available to perform this washing function. These wet methods will prevent fibers from becoming airborne.

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 sealani. 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 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: A new rolor must have the protective coating removed from the friction surfaces before being
placed in service. Use Goodwrench Brake Parts Cleaner GM P/N 12345754 or equivalent, and wipe the
surface clean with clean cloths. Do not use gasoline, kerosene, or other oil base solvents that can leave
an oily residue. This residue is damaging to brake linings and flammable.

CONTENTS

SUBJECT PAGE
General Description . veeeee 5B2-2
ROOT.cecisinsamrassscsansicnssnnass cosaavasaseansnansans sesssassassasesssseass 5B2-2
Caliper ....ccounniee ersssscscansssussasssaesn 5B2-2
Servicing Information . LeusuEeasasEoReaENEEEEREaEE0a80EERENAHOASEEAAESESESBEEERRRETAESESRRESESRSRSSERSSEERTERORSS HEERS 5B2-2
Diagnosis....cccumeses 5B2-2
LINIiNgG INSPECHION w.cvuciccsnssonsasssincrasssancassassnsarasesascssensassosssasssasassonsssasansensesanesassnnsnsssassssssanssassasesansansssnssasenss 5B2-2
ROTOr INSPECHION wueccnseecsssirsirecctesanissntsssesansmmsrsascsasesssnssssnsisaronssssssasssssasessassassassnsssssssssannsanssasesanssass saesasssassnas asenass 5B2-3
Rotor Tolerance and Surface Finish 5B2-3
Thickness Variation Check... 5B2-3
Lateral Runout Check ......cucesuecciesnansonss Gesssrsssnsannessnsasssnssessansasansn 5B2-3
Caliper INSPECHION. . uucesimsisncissorsrosancosnessasansessnsessssascssasnasesssnivsaensssansasssnnesasssssssssnsssnsssssnsesnsssnsssssass sasesanonssnsns sonasns 5B2-3
On=VehiCle SeIVICE .ccicumcrseniacssansnssosssmsssosasrsssmsasssesessassasassassonssonsissssssassassssssessassastsnssssasessssassasenassasassssasssasssaasssasssan 5B2-4
CalIPEE 1oniiuniinansoccissnssisissursomncsensnscsnsssnsovsnssansssasosassansssasanssasensassascassasennsans ssanssssanesassoneasesssssass neran sass sasesssanasanessasssns 5B2-4
LININgs «.occovrncmneiorconsenas sasssnssseneans 5B2-5
Burnishing Linings and Rotors........c... U T 5B2-6
Caliper and Anchor Plate Wear AdjUStMEeNTS.....ccocveeeccsenmnssesassmenssasssssassncsssnsssssassassassassassassassnssassasssssnsssasassss 5B2-6
Anchor Plate......coeccesarisanacacans 5B2-7
ROOF.ccocerscasnrsconss . : 5B2-7
Parking Brake Adjustment.... . 5B2-7
Unit Repair. " 5B2-7
Refinishing Brake ROIOFS ...cccocrseeninsrcssaseonsnssssssenssessssasssssson 5B2-7
Callper.....ccoouemnsmocscsnsessnnscomasssansnasaass 5B2-8

Specifications ....ccccuorcsmsomssascoscsssesiossnsssonsosssaoussssssssnsnse 5B2-10




5B2-2 REAR DISC BRAKES

CONTENTS (cont’d)

SUBJECT
Brake Systems

PAGE
5B2-10

Rotor Thickness

5B2-10

Bendix Caliper Wear Shim Specifications

5B2-10

Fastener Tightening Specifications

5B2-10

5B2-11

Special Tools ..........

GENERAL DESCRIPTION

The disc brake assembly consists of a caliper assem-
bly, rotor, linings, and anchor plate. Applying the brake
pedal causes hydraulic pressure to move the caliper

piston. The piston then forces the inboard brake lining.

against the inboard braking surface of the rotor. Increas-
ing the force against the rotor causes the caliper
assembly to move inboard. The outer brake lining then
contacts the outboard braking surface of the rotor. The
force of the two brake linings provides the desired
clamping action on the rotor.

Releasing the brake pedal relieves the pressure
applied to the piston. The square cut seal in the caliper
bore returns to its normal position, allowing a running
clearance between the brake linings and rotor.

SERVICING INFORMATION

. Replace all components included in the repair kits.
_« Lubricate the parts as specified.

» Do not use lubricated shop air on brake parts. Rub-
ber component damage may result.

o After any hydraulic component has been removed
or disconnected, if necessary, bleed all or part of
the brake system.

» Replace shoes and linings in axle sets only.

« The torques specified are for dry, uniubricated fas-
teners.

- Perform service operations on a clean bench free
from mineral oil and any other contaminants.

» Use extreme care when doing any work around the
antilock components to prevent damage or mis-
alignment.

- Before moving the vehicle, pump the brake pedal
several times to make sure it is firm. Do not move
the vehicle until a firm pedal has been obtained.
Check the brake fluid level in the master cylinder
after pumping the brakes.

ROTOR

The rear disc brakes use a combination rotor and hub
assembly. The rotor is integral with the rear hub. During
operation, the rotor turns between the linings and basi-
cally free-wheels until the linings begin to apply a
clamping action on it. The vented area between the
rotor braking surfaces allows for efficient heat dissipa-
tion.

CALIPER

The rear disc brakes use a Bendix® caliper. The cali-
per mounts to the anchor plate in a way that allows the
caliper to move laterally against the rotor. The caliper is
a one-piece casting with the inboard side containing a
piston bore. A square-cut rubber seal fits in a groove in
the piston bore to provide a hydraulic seal between the
piston and caliper bore.

DIAGNOSIS

LINING INSPECTION

Inspect the brake linings every 9,650 km
(6,000 miles) and any time the wheels are removed (tire
rotation, etc.). Check both ends of the outer lining by
looking in at each end of the caliper (Figure 1). These
are the points where the highest rate of wear normally
occurs. At the same time, check the thickness of the
inner lining to make sure it has not worn prematurely.
Some inboard shoe and linings have a thermal layer
against the shoe, integrally molded with the lining. This
extra layer should not be confused with uneven
inboard-outboard lining wear. Look down through the
inspection hole in the top of the caliper to view the inner
lining. Replace shoe and lining assemblies whenever

the thickness of any lining is worn to within 0.76 mm
(0.030 inch) of the shoe. Replace riveted shoe and lin-
ing assemblies when the lining is worn to within
0.76 mm (0.030 inch) of any rivet head. Always replace
disc brake shoe and lining assemblies as a complete
axle set.

Check the flatness of the linings. Place the inboard
and outboard lining surfaces together and check for a
gap between the surfaces. This gap should not exceed
0.13 mm (0.005 inch) at the center of the lining surfac-
es. This applies to new or used shoe and lining assem-
blies. ,

The shoe and lining assemblies have a wear indicator
that makes noise when the linings are worn and need
replacement (Figure 2).
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ROTOR INSPECTION

Rotor Tolerance and Surface Finish

During the manufacture of the brake rotor, tolerances
of the braking surfaces for flatness, parallelism, and
lateral runout are closely held. The maintenance of
close tolerances on the shape of the braking surfaces is
necessary to prevent brake roughness or pulsation.

In addition to these tolerances, the surface finish must
be held to a specified range of 60 Ra roughness or
less. The control of the braking surface finish is neces-
sary to avoid problems of hard pedal apply, excessive
brake fade, pulls, and erratic performance. In addition,
control of the surface finish can improve lining life.

Light scoring of the rotor surfaces not exceeding
1.5 mm (0.06 inch) in depth is normal and not detrimen-
tal to brake operation.

Thickness Varlation Check

Check thickness variation by measuring the rotor
thickness at four or more points around the circumfer-
ence of the rotor. Use a micrometer calibrated in
ten-thousands of an inch. Make all measurements at

V3428
Figure 1—Lining Inspection Points
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Figure 2—Wear Indicator

the same distance in from the edge of the rotor.

A rotor that varies in thickness by more than
0.025 mm (0.001 inch) can cause pedal pulsation
and/or front end vibration during brake applications. A
rotor that does not meet these specifications should be
refinished to specifications or replaced.

Lateral Runout Check

The best way to check lateral runout is with the
wheels still installed on the vehicle. This gives a much
more accurate reading of the total indicated runout
(T.I.R.) under real braking conditions. If equipment is not
available to perform the check with the wheels installed,
the next best reading can be made with the wheels
removed but the caliper still installed.

1. Clean rotor surface.

Y Important

« If the wheel must be removed, reinstall the
wheel nuts to retain the rotor. Tighten the wheel
nuts to the correct torque specification following
the wheel nut tightening sequence shown in
SECTION 3E.

2. Fasten a dial indicator to the steering knuckle so
the indicator button contacts the rotor surface about
13 mm (0.5 inch) from the outer edge.

. Set the dial indicator to zero.

. Turn the wheel one complete revolution and
observe the runout indicated on the dial.

. The total indicated runout (T.1.R.) must not exceed
0.25 mm (0.010 inch).

6. If lateral runout is not within specifications, refinish

or replace the rotor as necessary.

In some cases, excessive lateral runout can be
improved by indexing the rotor on the hub one or two
bolt positions from the original position. If lateral runout
cannot be corrected by indexing the rotor, check the
hub and bearing assembly for excessive lateral runout
or looseness. If the hub and bearing assembly lateral
runout exceeds 0.040 mm (0.0015 inch), repair or
replace the hub and bearing assembly.

g AW

NOTICE: Any time the brake rotor has been
separated from the wheel bearing flange,
clean any rust or foreign material from the
mating surfaces of the wheel bearing flange
and rotor. Failure to do so can result in
increased lateral runout and brake pulsation.

CALIPER INSPECTION

With the caliper removed, inspect the inside of the
caliper assembly for signs of fluid leakage. If any is
found, overhaul the caliper as outlined in “Unit Repair”
in this section.

Inspect the mounting bolts and sleeves for corrosion.
Replace any corroded bolis and sleeves. Do not
attempt to polish away the corrosion.
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ON-VEHICLE SERVICE

CALIPER

<] Remove or Disconnect (Figures 3 through 6)

. Two-thirds of the brake fluid from master cylinder.

. Raise vehicle and support with safety stands.

. Mark relationship of wheel to hub.

. Tire and wheel assembly.

. Position a C-clamp and tighten until piston bottoms
in bore (Figure 3).

. C-clamp.

. Brake hose. Refer to SECTION 5A.

. Bolt (2) (Figure 4).

. Support key (3) and spring (4) (Figure 4).

- Use a brass punch and a hammer to drive the
support key out (Figure 5).

-10. Caliper assembly (1) (Figure 4).

Inspect

- The inside of the caliper assembly for signs of
fluid leakage. If any is found, refer to “Unit
Repair” in this section.

Clean

« Use a wire brush to remove any corrosion from
the machined surfaces of the anchor plate and
caliper.

O©O~NOD bW -

¥

Install or Connect (Figures 4 and 6)

NOTICE: Refer to “Notice” on page 5B2-1.

1. Lubricate caliper and anchor plate sliding surfaces
with Shell Aeroshell® Grade 5 lubricant or equiva-
lent.

NOTICE: Do not use ‘“never sieze” type
products on the callper V-ways and anchor
plate guide way surfaces. These products are
not lubricants and result in high caliper slide
forces which can cause increased wear of the
brake pads.

2. Caliper assembly (1) (Figure 4).
3. Spring (4) and support key (3) (Figure 4).

« Use a brass punch and hammer to drive the
support key in place (Figure 6).

4. Bolt (2) (Figure 4).

« The boss on the bolt must fit into the circular
cutout in the key.

Tighten

« Bolt (2) to 20 N.m (15 Ib ft).

NOTICE: Make sure the brake hose is not
twisted or kinked after installation. Damage to
the hose could result.

5. Brake hose.

Tighten

» Brake hose bolt to 45 N.m (33 Ib ft)

6. Bleed system. Refer to SECTION 5A.
7. Tire and wheel assembly.
8. Lower the vehicle.

Y Important

- Before moving the vehicle, pump the brake ped-
al several times to make sure it is firm. Do not
move the vehicle until a firm pedal is obtained.
Check the brake fluid level in the master cylin-
der after pumping the brakes.

|“” ) \n':\\i\‘:;\\\ A
il n
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1. CALIPER 4 3
2. BOLT

3. KEY 5

4. SPRING

5. ROTOR

F9536

Figure 3—Compressing the Caliper Piston

Figure 4—Disc Brake Assembly
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Figure 5—Removing the Caliper Support Key
LININGS

GM replacement brake lining material is recommend-
ed for all vehicles to maintain the balance between front
and rear brake performance. GM replacement brake
parts have been carefully selected to provide the proper
brake balance for the purposes of stopping distance
and control over the full range of operating conditions.
Installation of front or rear lining material with perfor-
mance different from that of GM replacement parts rec-
ommended for this vehicle can change the intended
brake balance of this vehicle.

+-| Remove or Disconnect (Figures 7 and 8)

1. Caliper. Refer to “Caliper” in this section. Do not
disconnect the brake hose as in “Caliper”.

» Suspend the caliper (Figure 7).

NOTICE: Do not allow calipers to hang from
the flexible hoses. Dolng so can damage the
hoses.

2. Inboard lining and outboard lining (Figure 8).

Clean

« Use a wire brush to remove any corrosion from
the machined surfaces of the steering knuckle
and caliper

L 4

Install or Connect (Figures 9 through 12)

NOTICE: Refer to “Notice” on page 5B2-1.

1. Lubricate the caliper and steering knuckle (or sup-
port) sliding surfaces and spring with Shell
Aeroshell® #5 or equivalent.

2. Place new pad in a vise (Figure 9).

3. Compress ‘the brake pad tangs as necessary to
obtain a secure fit between the outer brake pad
and the caliper (Figure 10).

Figure 6—Installing the Caliper Support Key

Figure 7—Suspending the Caliper

4. Install the outer brake pad onto the caliper
(Figure 11).
o If necessary use a C-clamp to install the pad
onto the caliper.
< Do not allow the C-clamp to come in contact
with the lining. Insert a used brake pad between
C-clamp and the new brake lining.
5. File the leading edge of the brake pad tang to aid
in installing brake pad to caliper (Figure 12).
6. Caliper.
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SECURE FIT BETWEEN OUTER
BRAKE PAD AND CALIPER
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BRAKE CALIPER

Figure 8—Replacing the Disc Brake Pads

Figure 10—Outer Brake Pad Secured to Caliper

OLD
BRAKE
PAD

VICE

Figure 9—Crimping Outer Brake Pad

EI Important

» Before moving the vehicle, pump the brake ped-
al several times to make sure it is firm. Do not
move the vehicle until a firm pedal is obtained.
Check the brake fluid level in the master cylin-
der after pumping the brakes.

Burnishing Linings and Rotors

After replacing brake linings and/or refinishing rotors,
the new braking surface should be broken in, or
“burnished.” To do this, make 20 stops from 30 mph
using medium to firm brake pedal pressure. During this
procedure, use care to avoid overheating the brakes.

CALIPER AND ANCHOR PLATE
WEAR ADJUSTMENTS

Bendix® calipers have oversize replacement keys
available to compensate for wear at the caliper to
anchor plate contact points. The keys are identified by

Figure 11—Installing Outer Pad

marks as indicated in Figure 13. If wear is excessive, a
rattle sound can be heard from the front brake area.
Use the following procedure to measure and correct this
condition. Refer to Figure 13.
1. Remove caliper. Refer to “Caliper” in this section.
2. Clean surfaces “A”, “B”, “C”, and “D” with a wire
brush.
3. Smooth any deep nicks and/or gouges with a file.
4. Measure caliper contact surface for wear.
A. Lay a straight edge across caliper surfaces “C”
and “D.”
B. Measure the maximum depth of any wear on
these surfaces using feeler gauges.
C. Replace calipers worn to a depth of 1.25 mm
(0.050 inch) or more.
5. Measure caliper to anchor plate wear.
A. Install caliper.
B. Install a new standard size key without the
spring.
C. Install the key retention bolt.
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\E PAD

Figure 12—Filing Outer Brake Pad Tang

D. Insert a screw driver into the center of key
bumper gap.

E. Pry firmly to ensure that caliper is seated at
surfaces “A,” “B” and “C.”

F. Measure the bumper gap with largest feeler
gage that will fit into the gap on either side of
the screw driver.

G. Based on the bumper gap measurement, select
a shim according to the table in “Specifications”
at the end of this section.

6. Replacing the caliper after a shim has been select-
ed.

A. Remove caliper from anchor plate.

B. Install shim on the anchor plate V-way opposite
the key and spring V-way.

C. With the shim installed on the anchor plate
V-way, install the caliper using a new key and
spring.

7. Remeasure the bumper gap, if the gap exceeds
1.50 mm (0.058 inch) install a thicker shim or
replace components according to table in
“Specifications” at the end of this section.

ANCHOR PLATE

For information on anchor plate service, refer to
SECTION 4B1.

ROTOR

For information on rotor removal and installation, refer
to SECTION 4B1.

E. STRAIGHT EDGE
F. FEELER GAGE
1. CALIPER

Figure 13—Bendix® Caliper Wear Adjustment
PARKING BRAKE ADJUSTMENT

For information on adjusting the parking brake, refer
to SECTION 5F.

UNIT REPAIR

REFINISHING BRAKE ROTORS

You do not need to refinish brake rotors when doing
routine brake maintenance such as replacing worn
brake pad and lining assemblies. Refinish rotors only
under the following circumstances:

1. There is a complaint of brake pulsation.
2. There are heat spots or excessive scoring.

Brake rotors have a minimum thickness dimension
cast into them. This dimension is the minimum wear
dimension and not a refinish dimension. Do not use a
brake rotor that will not meet the dimensions shown in
the specifications chart after refinishing. A rotor that is
too thin will not have the proper heat transfer capabili-
ties. Replace it with a new rotor.
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Accurate control of rotor tolerances is necessary for
the proper performance of disc brakes. Machining
should be done only with precision equipment. Service
the machining equipment on a regular basis following
the manufacturer’s recommended maintenance proce-
dures.

When refinishing rotors, make sure the attaching
adapters, tool holders, vibration dampeners, and tool
bits are in good condition. Always use sharp cutting
tools or bits and use only replacement cutting bits rec-
ommended by the equipment manufacturer. Dull or worn
tools leave a poor surface finish that will affect initial
brake performance. Always use vibration dampening
attachments when refinishing braking surfaces. These
attachments eliminate tool chatter to allow for a better
surface finish. Make sure these adaptors are clean and
free of nicks.

Following are two recommended procedures that
achieve adequate results using two different off-vehicle
drum/disc brake lathes. If any other lathe is used, follow
that manufacturer’s instructions and recommendations.

Ammeco Brake Lathe

— ROUGH CUT FINISH CUT |
Spindle Speed 150 RPM 150 RPM
Depth Of Cut |0.127 mm (0.005]0.051 mm (0.002

(Per Side) inch) inch)

Total Cross Feed| 0.152-0.254 mm |0.051 mm (0.002

(Per Revolution) (0.006-0.010 inch) Max.
inch)
Vibration Damp. Yes Yes
Swirl No Yes
Pattern—120
Grit

Accu Turn Brake Lathe, GM Dealer Equipment (One
Cut Refinish Procedure)

Spindle Speed 150 RPM
Tool Cross Feed (Per 0.076 mm (0.003 inch)
Revolution)
Tool Bit Nose Radius 1/64
Vibration Damper Yes
Swirl Pattern—120 Grit Yes

moderate pressure for a minimum of 60 seconds. After
sanding the rotor, clean each surface with denatured
alcohol or a suitable brake cleaner.

The finished rotor surface should be as close to that
of a new rotor as possible. Failure to obtain the best
possible rotor finish can affect initial braking perfor-
mance.

CALIPER

Tool Réquired: )
J 24548 Piston Seal Installer

¢ Remove or Disconnect (Figures 14 through 16)

Locate the deepest score and turn the rotor microme-
ter knobs until the tool bit bottoms out at the deepest
point of the score. Zero the scale and back out the tool
bits. Advance the cutter hand-wheel until the bits have
cleared the inner edge of the rotor face. Adjust the
micrometer knobs for approximately 0.0127 mm (0.005
inch) more than the first reading. This will ensure clear-
ing the rotor in one cut.

It is very important that you make the rotor surface
non-directional by dressing the rotor surfaces with a
sanding disc power tool such as Ammco 8350 Safe
Swirl Disc Rotor Grinder using 120 grit aluminum oxide
sandpaper. Sand each rotor surface using moderate
pressure for a minimum of 60 seconds. An alternate
method is to use a sanding block with 150 grit alumi-
num oxide sandpaper. With the rotor turning at approxi-
mately 150 RPM, sand each rotor surface using

1. Fluid from caliper.
2. Pad interior of caliper with clean shop towels.

CAUTION: Do not place your fingers in front
of the piston in an attempt to catch or protect
it when applying compressed air. This could
result in serious injury.

NOTICE: Use just enough air to ease the
piston out of the bore. If the piston is blown
out, even with the padding, it can be dam-
aged

21
22

Figure 14—Caliper Components

23

20. Bleeder Valve
21. Piston Seal

22. Piston

23. Boot L0550

8. Caliper
16. Shop Towsel
22. Piston

Figure 15—Removing the Piston
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8. Caliper 8
23. Boot B7836

Figure 16—Removing the Boot

3. Piston (22) (Figure 14).
- Direct compressed air into caliper fluid inlet
(Figure 15).
4. Boot (23) (Figure 16).
5. Piston seal (21) (Figure 14).
» Do not use any type of metal tool.
6. Bleeder valve (20) (Figure 14).

Clean

- Bleeder valve, caliper bore, caliper passages,
and piston with denatured alcohol. Use dry, fil-
tered, compressed air to dry parts and blow out
passages.

inspect

- Piston for scoring, corrosion, and damage to the
chrome plating. Replace it if any of these condi-
tions are found.

 Caliper bore for scoring, pitting, or corrosion.
Use crocus cloth to polish out any light corro-
sion. Replace the caliper if the corrosion cannot
be removed.

> Install or Connect (Figures 14 and 17)

1. Lubricate new piston seal, caliper bore, piston, and
seal lips on boot with clean brake fluid.
2. Piston seal (21) (Figure 14).
- Make sure seal is not twisted in caliper bore
groove.

22. Piston
23. Boot

L0555

Figure 17—Installing the Piston

3. Boot (23) on J 24548.
A. Place large diameter of boot over tool first and
carefully work smaller diameter onto tool.
B. Slide large diameter off tool.
4. Large lip of boot in caliper bore groove.
« Lip of boot must firmly seat in groove.
5. Piston (22) inside J 24548 (Figure 17).
6. Piston halfway into bore.
A. Remove J 24548.
B. Make sure boot is firmly seated.
7. Bleeder valve (20) (Figure 14).

Tighten

- Bleeder valve to 13 N.m (110 Ib in).
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SPECIFICATIONS
BRAKE SYSTEMS

SYSTEM FRONT BRAKES REAR BRAKES BRAKE ASSIST
JBS Disc 11.57 inch x 1.25 inch 254 mm x 57 mm Vacuum
(Leading/Trailing)
JD5 Disc 11.57 inch x 1.25 inch 254 mm x 57 mm Hydraulic
_ (Leading/Trailing)
JB6 Disc 11.57 inch x 1.25 inch 11.15 inch x 2.75 inch Vacuum
(Duo-Servo) ‘
JD6 Disc 11.57 inch x 1.25 inch| 11.15 inch x 2.75 inch Hydraulic
(Duo-Servo)
JB7 Disc 12.5 inch x 1.26 inch 13.00 inch x 2.5 inch Vacuum
(Duo-Servo)
JD7 Disc 12.5 inch x 1.26 inch 13.00 inch x 2.5 inch Hydraulic
(Duo-Servo) :
JB8 Single Rear Wheel | Disc 12.5 inch x 1.26 inch 13.00 inch x 3.5 inch Hydraulic
. (Duo-Servo)
JB8 Dual Wheel Disc 12.5 inch x 1.50 inch 13.00 inch x 3.5 inch Hydraulic
(Duo-Servo)
JF9 Disc 13.86 inch x 1.435 Disc 13.58 inch x 1.435 Hydraulic
inch inch
ROTOR THICKNESS
SYSTEM ORIGINAL THINNEST (REFINISHING) REPLACEMENT
' (DISCARD)
JB5/JD5/JB6 31.75 mm (1.25 inch) 31.25 mm (1.23 inch) 30.86 mm (1.215 inch)
JB7/JD7/JB8 32 mm (1.26 inch) 31.25 mm (1.23 inch) 30.86 mm (1.215 inch)
JB8 Dual 38.10 mm (1.50 inch) 37.59 mm (1.480 inch) 37.21 mm (1.465 inch)
JF9 36.26-36.64 mm 35.1 mm (1.382 inch) 34.7 mm (1.366 inch)
(1.428-1.443 inch) :
BENDIX CALIPER WEAR SHIM SPECIFICATIONS
MORE THAN BUT NOT EXCEEDING SHIM THICKNESS SHIM P/N
0 .058 inch None Required None Required
.058 inch .101 inch .025 inch 15625734
.101 inch .145 inch .045 inch 15625735
.145 inch — See Note 1 See Note 1

Note 1: If bumper gap exceeds.145, remove old caliper and replace with a new caliper and remeasure bumper
gap. If the bumper gap with the new caliper is between.058 and.145, select a shim from table. If the bumper gap
with the new caliper exceeds.145, replace the anchor plate also. Use a new key and spring when assembling the

new components.

FASTENER TIGHTENING SPECIFICATIONS

Application N.m Lb ft Lb in
Anchor Plate Mounting Nut 105 78 —_
Bleeder Valve 13 —_— 110
Brake Hose to Caliper Bolt 45 33 ——
Caliper Support Key Bolt 20 15 —
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SPECIAL TOOLS
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J 24548
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SECTION 5C1
LEADING/TRAILING DRUM BRAKES

CAUTION: This vehicle has a Supplemental Inflatable Restraint (SIR) System. Refer to the SIR Component
and Wiring Location view in order to determine whether you are performing service on or near the SIR
components or the SIR wiring. When you are performing service on or near the SIR components or the
SIR wiring, refer to the SIR On-Vehicle Service information. Failure to follow the CAUTIONS could cause
air bag deployment, personal injury, or unnecessary SIR system repairs.

CAUTION: When servicing brake parts, do not create dust by grinding or sanding brake linings, by
cleaning brake parts with a dry brush or with compressed air. Many earlier models or aftermarket brake
parts may contain asbestos fibers which can become airborne if dust is created during servicing.
Breathing dust containing asbestos fibers may cause serious bodily harm. A water dampened cloth or
water based solution should be used to remove any dust on brake parts. Equipment is commercially
available to perform this washing function. These wet methods will prevent fibers from becoming airborne.

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 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: A new drum must have the protective coating removed from the friction surface before being
placed in service. Use Goodwrench Brake Parts Cleaner GM P/N 12345754 or equivalent, and wipe the
surface clean with clean cloths. Do not use gasoline, kerosene, or other oil base solvenis which may leave
an oily residue. This residue is damaging to brake linings and flammable.
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GENERAL DESCRIPTION

Leading/trailing drum brakes are used on vehicles
with a 6450 pound GVW rating. Both brake shoes are

held against the wheel cylinder pistons by the upper

return spring and the fixed anchor plate by the lower
return spring. Applying the brakes causes the wheel
cylinder pistons to move both shoes out to contact the
drum. With forward wheel rotation, the forward brake
shoe wraps into the drum and becomes self-energized.

With reverse wheel rotation, the rear brake shoe is
self-energized. Force from the brake shoes is trans-
ferred to the anchor plate, through the backing plate,
and finally to the axle flange. Adjustment is automatic
and occurs on any brake application. It is normal for the
front (leading) shoe and lining assembly to wear faster
than the rear (trailing) shoe and lining assembly.

DIAGNOSIS

LINING INSPECTION

Inspect the linings every 9,650 km (6,000 miles) and
any time the wheels are removed (tire rotation, etc.).
Inspect the shoe and lining assemblies for wear by
removing the brake drum. Replace shoe and lining
assemblies when the thickness of any lining is worn to
within 0.76 mm (0.030 inch) of the shoe. Replace rivet-
ed shoe and lining assemblies when the lining is worn
to within 0.76 mm (0.030 inch) of any rivet head.
Always replace shoe and lining assemblies as a com-
plete axle set.

DRUM INSPECTION

Any time you remove the brake drums, thoroughly
clean and inspect them for cracks, scores, deep
grooves, and out-of-round.

Surface Finish

Slight scoring can be cleaned up with fine emery
cloth. Heavy or extensive scoring causes excessive lin-
ing wear. The drum braking surface will need machining
to remove these scores.

If the drum is grooved and the linings are slightly
worn, the drum should not be machined. Instead, polish
the drum braking surface with fine emery cloth. Elimi-
nating all of the drum grooves and ridges on the lining
would require removing too much metal and lining
material. The grooves and ridges match and satisfactory
service can be obtained by leaving them alone.

inside Diameter Check

Measure the inside diameter of the brake drum at two
or more places around the circumference of the braking
surface. The measurements must be made at the same
distance in from the the edge of the drum. Compare the
results with the wear specifications in “Unit Repair” at
the end of this section.

Taper Check

Measuring a drum for taper involves taking measure-
ments at the inner and outer edges of the machined
surface at two or more places around the drum. These
measurements should be equal.

ON-VEHICLE SERVICE

DRUM

For brake drum on-vehicle service procedures, refer
to SECTION 4B1.

LININGS

GM replacement brake lining material is recommend-
ed for all vehicles to maintain the balance between front
and rear brake performance. GM replacement brake
parts have been carefully selected to provide the proper
brake balance for the purposes of stopping distance

and control over the full range of operating conditions.
Installation of front or rear lining material with perfor-
mance different from that of recommended GM replace-
ment parts can change the intended brake balance of
this vehicle.

+-» Remove or Disconnect (Figure 1 through 3)

1. Raise vehicle and support with safety stands.
2. Mark relationship of wheel to hub.
3. Tire and wheel. Refer to SECTION 3E.
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4. Mark relationship of drum to axle.

5. Drum. Refer to SECTION 4B1.

o If the drum is difficult to remove:

A. Make sure the parking brake is released.

B. Back off the parking brake cable adjustment.

C. Remove the access hole plug (25) from the
backing plate and insert a screwdriver
through the hole to push the parking brake
lever off its stop (Figure 2).

D. Use a rubber mallet to tap gently on the
outer rim of the drum and/or around the
inner drum diameter. Be careful to not
deform the drum by excessive beating.

6. Actuator spring (1) and adjuster actuator (3).

A. Raise the lever arm of the actuator (3) until the
upper end is clear of the slot in the adjuster
screw (12) (Figures 2 and 3).

B. Slide the actuator (3) off of the adjuster pin (28).

C. Disconnect the actuator spring (1) from the
shoe (7).

7. Hold-down spring assemblies (5) and pins (6).

8. Lower return spring (4).

A. Pull the bottom ends of the shoes apart.

B. Lift the lower return spring (4) over the anchor
plate.

C. Allow the shoe ends to come together and
release the spring.

9. Shoe and lining assemblies (7 and 8) along with
the upper return spring (2) and adjusting screw
assembly.

A. Be careful not to damage the wheel cylinder
boots.

B. Bring the bottom ends of the shoes together
(overlap if necessary) so the upper shoe ends
clear the wheel cylinder boots.

C. Spread the bottom of the assembly to clear the
axle flange.

10. Upper return spring (2) and adjusting screw assem-
bly from the shoes.

" 11. Retaining ring (13), pin (14), spring washer (15),

and parking brake lever (16).

Inspect

o If any parts show signs of discoloration from
heat, over-stress, or wear, replace them.

o Threads of the adjuster screw (12) for smooth
rotation over the full length.

E’ Clean

« Adjuster screw (12), nut (11), spring clip (10),
and adjuster socket (9) in denatured alcohol.

> Install or Connect (Figure 1)

1. Parking brake lever (16), spring washer (15), pin
(14), and retaining ring (13).

« The concave side of the spring washer should
face the parking brake lever.

2. Adjuster pin (28) in the shoe (7) so the pin projects
6.8 to 7.0 mm (0.268 to 0.276 inch) from the side
of the shoe web where the adjuster actuator is
installed.

1. SPRING, ACTUATOR

2. SPRING, UPPER RETURN
3. ACTUATOR, ADJUSTER
4. SPRING, LOWER RETURN
5. ASSEMBLY, HOLD - DOWN SPRING
6. PIN, HOLD-DOWN
7. SHOE & LINING

8. SHOE & LINING

9. SOCKET, ADJUSTER
10. CLIP, SPRING

11. NUT,ADJUSTER

12. SCREW, ADJUSTER
13. RING, RETAINING
14. PIN

15. WASHER, SPRING
16. LEVER, PARK BRAKE
17. BOLT

18. BOOT

19. PISTON

20. SEAL

21. SPRING ASSEMBLY
22. VALVE, BLEEDER

27. PLATE, BACKING
28. PIN, ADJUSTER

23. BODY, WHEEL CYLINDER
24. CUP, BLEEDER VALVE
25. PLUG, ACCESS HOLE
26. COVER, INSPECTION

Figure 1—Leading/Trailing Drum Brake
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Left Side Shown —
Right Side Opposite

27. Backing Plate Assembly
32. Screw Driver

3105r5329

Figure 2—Pushing the Parking Brake Lever Off it's
Stop

3. Brake lubricant GM P/N 5450032 or equivalent to
the threads of the adjuster screw (12) and inside
diameter and face of the socket (9).

- Adequate lubrication is achieved when there is
a continuous bead of lubricant at the open end
of the adjuster nut (11) and socket (9) when the
threads are fully engaged.

4. Upper return spring (2).

A. Lay the shoes (7 and 8) on a clean, flat work
surface in the position they will be in when
.installed on the backing plate.

B. The shoe with the parking brake lever goes to
the rear of the vehicle.

NOTICE: Do not over-streich the upper
return spring. Damage can occur if it is
stretched to more than 204.2 mm
(8.04 inches).

5. Adjusting screw assembly.

» The adjusting screw assembly should engage
the adjuster shoe (8) and parking brake lever
(16) respectively. '

- Make sure the spring clip (10) faces the backing
plate.

6. Lubricate the shoe pads on the backing plate with
a thin coat of white lithium grease.

LEFT SIDE

A

~ N\ A NN

A. THIS END OF THE ACTUATOR WILL CLEAR
THE SLOT IN THE ASJUSTER SCREW

RIGHT SIDE 31055083

Figure 3—Removing the Adjuster Actuator
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7. Shoe and lining assemblies (7 and 8), upper return
spring (2), and adjusting screw assembly.
A. Be careful not to damage the wheel cylinder
boots.
. Overlap the bottoms of the shoes so the upper
shoe ends clear the wheel cylinder boots.
. Make sure the upper shoe ends rest on the
wheel cylinder piston ends.
. Do not place the lower shoe web ends under
the anchor plate until the lower return spring is
installed.

O O w

NOTICE: Do not over-stretch the lower
return spring. Damage can occur If It Is
stretched to more than 107.3 mm
(4.22 inches).

8. Lower return spring (4).
A. Bring the ends of the shoe and lining assem-
blies (7 and 8) together over the anchor plate.
. Hook the spring ends to the shoe web holes.
. Spread the lower ends of the shoe and lining
assemblies to clear the anchor plate.
. Position the shoes against the backing plate
and release them.
E. Pull the spring into the groove at the bottom of
the anchor plate.
9. Hold-down pins (6) and spring assemblies (5).
10. Adjuster actuator (3) over the end of the adjuster
pin (28) so the top leg engages the notch in the
adjuster screw (Figure 3).

O Ow

NOTICE: Do not over-stretch the actuator
spring (1). Damage can occur If it Is stretched
to more than 83 mm (3.27 inches).

11. Actuator spring (1).
- Make sure the free end of the adjuster actuator
; (3) engages the notch of the adjuster nut.
12. Parking brake cable to the parking brake lever (16).
13. Drum.
 Align the marks made during disassembly.

Adjust

- Rear brakes. Refer to “Adjustment” in this sec-
tion.
14. Tire and wheel. Refer to SECTION 3E.
» Align the marks made during disassembly.

WHEEL CYLINDER

¢+ Remove or Disconnect (Figure 4)

1. Shoes and linings. Refer to “Linings” in this
section.

Clean

« Dirt and foreign material from around the wheel
cylinder.
2. Inlet pipe.
» Plug the pipe to prevent fluid loss and contami-
nation.

3. Bolts (22).
4. Wheel cylinder (30).

E Install or Connect (Figure 4)

NOTICE: Refer to “Notice” on page 5C1-1.

1. Wheel cylinder (30).
2. Bolts (22).

Tighten

- Bolts (22) to 20 N.m (15 Ib ft).
3. Inlet pipe.

Tighten

» Fitting to 17 N.m (13 Ib ft).
4. Shoes and linings. Refer to “Linings” in this sec-
tion.
5. Bleed brake system. Refer to SECTION 5A.

BACKING PLATE

¢! Remove or Disconnect (Figure 5)

1. Linings. Refer to “Linings” in this section.

2. Wheel cylinder. Refer to “Wheel Cylinder” in this
section.

3. Bolts (31) and washers (32).

4. Backing plate (29).

E install or Connect (Figure 5)

NOTICE: Refer to “Notice” on page 5C1-1.

1. Backing plate (29).
2. Bolts (31) and washers (32).

Tighten

- Bolts (31) to 70 N.m (52 Ib ft)

22, BOLTS, 20 N-m (15 FT. LBS.)
29, PLATE, BACKING
30. CYLINDER, WHEEL

F3598
Figure 4—Wheel Cylinder Replacement
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3. Wheel cylinder. Refer to “Wheel Cylinder” in this
section.
4, Linings. Refer to “Linings” in this section.

5. Adjust brakes. Refer to “Adjustment” in this sec-

tion.
6. Bleed brakes. Refer to SECTION 5A.

ADJUSTMENT

A manual adjustment of the rear drum brakes is
required after replacing the rear linings.
1. Remove the lanced area in the backing plate.
2. Turn the adjusting screw until the wheel can just be
turned by hand.
3. The brake drag should be equal at both wheels.
4. Back off the adjusting screw 20 notches.
 Brakes should have no drag after the adjusting
screw is backed off about 10 notches. If a
heavy drag is still present, refer to
SECTION 5F.
5. Install an adjusting hole cover in the backing plate.
6. Check the parking brake adjustment. Refer to
SECTION 5F.

PARKING BRAKE ADJUSTMENT

For information on adjusting the parking brake, refer
to SECTION 5F.

29. PLATE, BACKING

31. BOLT

32. WASHER, HELICAL SPRING
33. FLANGE, AXLE

V3341
Figure 5—Backing Plate Replacement

UNIT REPAIR

Cracked, Scored, or Grooved

A cracked drum is unsafe for further service and must
be replaced. Do not attempt to weld a cracked drum.

Smooth up any slight scores. Heavy or extensive
scoring will cause excessive lining wear, and it may be
necessary to resurface the drum braking surface.

If the linings are slightly worn (but still reusable) and
the drum is grooved, polish the drum with fine emery
cloth but do not refinish. Eliminating all grooves in the
drum and smoothing the ridges on the lining would
require removing too much metal and lining. If left
alone, the grooves and ridges match and satisfactory
service can be obtained.

If replacing the brake linings, always refinish a
grooved drum. Using a grooved drum with new linings
will wear the linings and make proper brake perfor-
mance difficult to obtain.

‘Out-of-Round or Tapered

An out-of-round or tapered drum prevents accurate
brake shoe adjustment and is likely to cause excessive
wear of other brake parts due to its eccentric action. An
out-of-round drum can also cause severe and irregular
tire tread wear as well as a pulsating brake pedal.
When the drum exceeds the specification limits in taper
and/or out-of-round, refinish the drum to true up the
braking surface. Out-of-round and taper can be accu-
rately measured with an inside micrometer and exten-
sion rods.

When measuring a drum for out-of-round and taper,
take measurements at the open and closed edges of
the machined surface and at right angles to each other.

Refinishing

If you determine a drum needs refinishing, remove
only enough metal to obtain a true, smooth braking
surface. If a drum does not clean up when refinished to
the maximum refinish diameter, as shown in
“Specifications” at the end of this section, replace it.
Removal of more metal will affect heat dissipation and
can cause drum distortion.

All brake drums have a maximum diameter cast into
them. This diameter is the maximum wear diameter and
not a refinish diameter. Do not refinish a brake drum
that will not meet the “Specifications” at the end of this
section; instead, replace it.

When refinishing a brake drum, resurface the drum to
a dimension no more than 0.76 mm (0.030 inch) less
than the discard diameter. The refinish diameter is the
maximum diameter the drum can be refinished to and
still allow safe braking action. If you exceed this diame-
ter, the brake drum will wear beyond the discard diame-
ter during normal brake use. ,

Always use sharp cutting tools or bits. Dull or worn
tools leave a poor surface finish that will affect initial
braking performance. Always use vibration dampening
attachments when you refinish braking surfaces. These
attachments eliminate tool chatter so you can obtain a
better surface finish.

The best speed for refinishing braking surfaces is a
spindle speed of 150 rpm. Crossfeed for rough cutting
should range from 0.15 to 0.25 mm (0.006 to
0.010 inch) per revolution. Finish cuts should be made
at crossfeeds no greater than 0.05 mm (0.002 inch) per
revolution.
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New Replacement Drum Refinishing

When installing new brake drums, do not refinish the
braking surface. These parts are already at the correct 4

level of surface finish. 1 3
Balance 2
During manufacturing, weights are used to balance
brake drums. Do not remove these weights.
After you refinish brake drums, or when maintaining -
wheel balance is difficult, check the drums for balance.
They can be checked on most off-vehicle balancers. If
found to be out of balance, replace the drum.

WHEEL CYLINDER

¢ Remove or Disconnect (Figure 6)

1. Bleeder valve (1).

2. Boots (4).
3. Pistons (3). 3
4. Seals (2).
5. Spring assembly (5). v
Inspect 1. VALVE, BLEEDER
2. SEAL
« Cylinder bore for scoring and corrosion. 3. PISTON
. Spring assembly for signs of discoloration due 4. BOOT
to heat. Replace if necessary. 5. SPRING B7850
Clean Figure 6—Wheel Cyiinder Components
+ Inside the cylinder bore with crocus cloth. If the 2. Seals (2).
bore is still scored, replace the wheel cylinder. 3. Pistons (3).
« Cylinder bore with clean brake fluid. 4. Boots (4).

5. Bleeder valve (1).
Install or Connect (Figure 6
(Flg ) Tighten

o Lubricate pistons, seals, and cylinder bore with .
clean brake fluid. - Bleeder valve to 13 N.m (110 Ib in).

1. Spring assembly (5).
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SPECIFICATIONS
BRAKE SYSTEMS

SYSTEM FRONT BRAKES REAR BRAKES BRAKE ASSIST
JB5 Disc 11.57 inch x 1.25 inch| 254 mm x 57 mm Vacuum
- (Leading/Trailing)
JD5 Disc 11.57 inch x 1.25 inch 254 mm x 57 mm Hydraulic
(Leading/Trailing) )
JB6 Disc 11.57 inch x 1.25 inch 11.15 inch x 2.75 inch Vacuum
. , (Duo-Servo)
JD6 Disc 11.57 inch x 1.25 inch 11.15 inch x 2.75 inch Hydraulic
, (Duo-Servo)
JB7 Disc 12.5 inch x 1.26 inch 13.00 inch x 2.5 inch Vacuum
- (Duo-Servo)
JD7 Disc 12.5 inch x 1.26 inch 13.00 inch x 2.5 inch Hydraulic
(Duo-Servo)
JB8 Single Rear Wheel Disc 12.5 inch x 1.26 inch 13.00 inch x 3.5 inch Hydraulic
(Duo-Servo)
JB8 Dual Wheel Disc 12.5 inch x 1.50 inch 13.00 inch x 3.5 inch Hydraulic
(Duo-Servo)
JF9 Disc 13.86 inch x 1.435 Disc 13.58 inch x 1.435 Hydraulic
_inch inch
DRUM DIAMETERS
ORIGINAL 'MAXIMUM REPLACEMENT (DISCARD)

254 mm (10 inch)

255.30 mm (10.05 inch)

356.30 mm (10.09 inch)

283.21 mm (11.15 inch)

284.73 mm (11.21 inch)

285.50 mm (11.24 inch)

330.20 mm (13 inch)

331.72 mm (13.06 inch)

332.49 mm (13.09 inch)

FASTENER TIGHTENING SPECIFICATIONS

Application N-m Lb ft Lb in
Backing Plate Mounting Bolt 70 52 —
Bleeder Valve 13 —_— 110
Pipe Fitting 17 13 —
Wheel Cylinder Mounting Bolts 20 15 —
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SECTION 5C2
DUO-SERVO DRUM BRAKES

CAUTION: This vehicle has a Supplemental inflatable Restraint (SIR) System. Refer to the SIR Component
and Wiring Location view in order to determine whether you are performing service on or near the SIR
components or the SIR wiring. When you are performing service on or near the SIR components or the
SIR wiring, refer to the SIR On-Vehicle Service information. Failure to follow the CAUTIONS could cause
air bag deployment, personal injury, or unnecessary SIR system repairs.

CAUTION: When servicing brake parts, do not create dust by grinding or sanding brake linings, by
cleaning brake parts with a dry brush or with compressed air. Many earlier models or aftermarket brake
parts may contain asbestos fibers which can become airborne if dust is created during servicing.
Breathing dust containing asbestos fibers may cause serious bodily harm. A water dampened cloth or
water based solution should be used to remove any dust on brake parts. Equipment is commercially
available to perform this washing function. These wet methods will prevent fibers from becoming airborne.

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 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 avoild damage to paris and systems.

NOTICE: A new drum must have the protective coating removed from the friction surface before being
placed in service. Use Goodwrench Brake Parts Cleaner GM P/N 12345754 or equivalent and wipe the
surface clean with clean cloths. Do not use gasoline, kerosene, or other oil base solvents that can leave
an oily residue. This residue is damaging to brake linings and flammable.
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GENERAL DESCRIPTION

This section covers service procedures for duo-servo
drum brakes. Applying the brakes causes the wheel
cylinder piston to force the leading edge of the primary
shoe and lining assembly to contact the rotating drum.
The shoe tries to rotate with the drum and transfers
force to the secondary shoe and lining assembly
through the star-wheel adjuster. The secondary shoe’s
lining leading edge “bites” into the drum and tries to
rotate, just like the primary shoe. Since the shoes can-
not rotate, they wedge themselves into the drum. The

rotating torque from the shoes increases the braking
force applied by the wheel cylinder. Because of this
wedging action, the design is a duo-servo, as opposed
to a single-servo design where the wheel cylinder pres-
sure alone is the source of braking force.

The torque from the brake shoes is transferred
through the backing plate to the axle flange. Brake
adjustments are automatic and occur during reverse
brake applications.

DIAGNOSIS

LINING INSPECTION

Inspect the linings every 9,650 km (6,000 miles) and
any time the wheels are removed (tire rotation, etc.).
Inspect the shoe and lining assemblies for wear by
removing the brake drum. Replace shoe and lining

assemblies when the thickness of any lining is worn to

within 0.76 mm (0.030 inch) of the shoe. Replace rivet-
ed shoe and lining assemblies when the lining is worn
to within 0.76 mm (0.030 inch) of any rivet head.
Always replace shoe and lining assemblies as a com-
plete axle set.

DRUM INSPECTION

Any time you remove the brake drums, thoroughly
clean and inspect them for cracks, scores, deep
grooves, and out-of-round.

Surface Finish

Slight scoring can be cleaned up with fine emery
cloth. Heavy or extensive scoring causes excessive lin-
ing wear. The drum braking surface will need machining
to remove these scores.

If the drum is grooved and the brake linings are slight-
ly worn, the drum should not be machined. Instead,
polish the drum braking surface with fine emery cloth.
Eliminating all of the drum grooves and ridges on the
lining would require removing too much metal and lining
material. The grooves and ridges match and satisfactory
service can be obtained by leaving them alone.

Inside Diameter Check

Measure the inside diameter of the brake drum at two
or more places around the circumference of the braking
surface. The measurements must be made at the same
distance in from the the edge of the drum. Compare the
results with the wear specifications at the end of this
section.

Taper Check

Measuring a drum for taper involves taking measure-
ments at the inner and outer edges of the machined
surface at two or more places around the drum. These
measurements should be equal.
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ON-VEHICLE SERVICE

For brake drum on-vehicle service procedures, refer
to SECTION 4B1.

LININGS

GM replacement brake lining material is recommend-
ed-for all vehicles to maintain the balance between front
and rear brake performance. GM replacement brake
parts have been carefully selected to provide the proper
brake balance for the purposes of stopping distance
and control over the full range of operating conditions.
Installation of front or rear lining material with perfor-
mance different from that of GM replacement parts rec-
ommended for this vehicle can change the intended
brake balance of the vehicle.

¢ Remove or Disconnect (Figure 1)

. Raise vehicle and support with safety stands.
. Mark relationship of wheel to hub.

. Tire and wheel. Refer to SECTION 3E.

. Mark relationship of drum to axle.

Drum.

. Return springs (9 and 10).

. Shoe guide (5).

. Hold down springs (11).

. Hold down pins (1).

. Actuator lever (7) and lever pivot (12).

COONONAWN =

-

11. Lever return spring (13).

12. Actuator link (8).

13. Parking brake strut (6) and strut spring (14).
14. Parking brake lever (3).

15. Shoes (17 and 4).

16. Adjusting screw assembly (15).

17. Adjusting screw spring (16).

Inspect

» All parts for discoloration due to heat or stress.
Replace as needed.

» All parts for signs of wear. Replace as needed.

- Wheel cylinder for signs of leakage. If any is
found, refer to “Wheel Cylinder” in this section.

- Brake drum for scoring and machining toler-
ance. Refer to “Refinishing” in this section.

> Install or Connect (Figure 1)

1. Lubricate shoe pads and adjusting screw threads
with a thin coat of white lithium grease or equiva-
lent.

2. Adjusting screw assembly (15) and adjusting screw
spring (16) to both shoes (17 and 4).

« The coils of the adjusting screw spring must not
touch the adjusting screw.

. HOLD DOWN PINS
. BACKING PLATE
. PARKING BRAKE LEVER
. SECONDARY SHOE
. SHOE GUIDE
. PARKING BRAKE STRUT
. ACTUATOR LEVER

8. ACTUATOR LINK

9. RETURN SPRING
10. RETURN SPRING

11. HOLD DOWN SPRING
12. LEVER PIVOT
13. LEVER RETURN SPRING
14. STRUT SPRING
15. ADJUSTING SCREW ASSEMBLY
16. ADJUSTING SCREW SPRING
17. PRIMARY SHOE

NOO L WN =

Figure 1—Duo-Servo Drum Brake Components



5C2-4 DUO-SERVO DRUM BRAKES

Important

- Do not interchange right and left adjusting
screws.
. Shoe assembly to the backing plate.
. Parking brake lever (3).
. Strut spring (14) onto the parking brake strut (6).
. Parking brake strut (6). :
. Actuator lever (7) and lever pivot (12).
. Actuator link (8).
. Lever return spring (13).
10. Hold down pins (1).
11. Hold down springs (11).
12. Shoe guide (5).
13. Return springs (9 and 10).
14. Drum. *
« Align the marks made during disassembly.
15. Tire and wheel. Refer to SECTION 3E.
« Align the marks made during disassembly.
16. Adjust brakes. Refer to “Adjustment” in this
section.

WHEEL CYLINDER

| Remove or Disconnect (Figure 2)

CONOOI LW

1. Linings. Refer to “Linings” in this section.
2. Brake pipe from rear of master cylinder.
3. Bolts.

4. Wheel cylinder.

g Install or Connect (Figure 2)

NOTICE: Refer to “Notice” on page 5C2-1.

1. Wheel cylinder.
2. Bolts.

Tighten

. Bolts to 25 N.m (18 Ib f).

3. Brake pipe.

Tighten

- Brake pipe fitting to 17 N.m (13 Ib ft)
4. Linings. Refer to “Linings” in this section.
5. Bleed brake system. Refer to SECTION 5A.

BACKING PLATE

<+ Remove or Disconnect (Figure 3)

1. Linings. Refer to “Linings” in this section.

2. Wheel cylinder. Refer to “Wheel Cylinde<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>