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DESCRIPTION & OPERATION

BRAKE WARNING SYSTEM

BRAKE

The Instrument Panel Cluster (IPC) illuminates the BRAKE indicator when the following
occurs:

e The IPC detects a low brake fluid condition (signal circuit is low).

e The IPC detects the park brake is engaged (signal circuit low).

e The IPC performs the displays test at the start of each ignition cycle.
e The indicator illuminates for approximately 3 seconds.

e There is a Dynamic Rear Proportioning (DRP) failure.

LOW BRAKE FLUID

The IPC illuminates the LOW BRAKE FLUID indicator in the message center when the IPC
receives a hardwire input from the brake fluid level sensor (signal is low).

DISC BRAKE SYSTEM DESCRIPTION

The disc brake system consists of the following components:

Disc Brake Pads

Applies mechanical output force from the hydraulic brake calipers to friction surfaces of
brake rotors.

Disc Brake Pad Hardware

Secures disc brake pads firmly in proper relationship to the hydraulic brake calipers. Enables
a sliding motion of brake pads when mechanical output force is applied.

Disc Brake Caliper Hardware

Provides mounting for hydraulic brake caliper and secures the caliper firmly in proper
relationship to caliper bracket. Enables a sliding motion of the brake caliper to the brake
pads when mechanical output force is applied.

Disc Brake Rotors

Uses mechanical output force applied to friction surfaces from the disc brake pads to slow




2002 Chevrolet Corvette
2002 BRAKES Disc - Corvette

speed of tire and wheel assembly rotation.

DISC BRAKE SYSTEM OPERATION

Mechanical output force is applied from the hydraulic brake caliper pistons to the inner
brake pads. As the pistons press the inner brake pads outward, the caliper housings draw the
outer brake pads inward. This allows the output force to be equally distributed. The brake
pads apply the output force to the friction surfaces on both sides of the brake rotors, which
slows the rotation of the tire and wheel assemblies. The correct function of both the brake
pad and brake caliper hardware 1s essential for even distribution of braking force.

HYDRAULIC BRAKE SYSTEM DESCRIPTION

The hydraulic brake system consists of the following:

Hydraulic Brake Master Cylinder Fluid Reservoir
Contains supply of brake fluid for the hydraulic brake system.

Regulates brake fluid pressure delivered to hydraulic brake wheel circuits, in order to control
the distribution of braking force. Pressure balance control is achieved through Dynamic Rear
Proportioning (DRP), which 1s a function of the ABS modulator. Refer to DESCRIPTION
AND OPERATION for specific information on the operation of DRP. Hydraulic Brake
Pipes and Flexible Brake Hoses Carries brake fluid to and from hydraulic brake system
components. Hydraulic Brake Wheel Apply Components Converts hydraulic input pressure
into mechanical output force.

Hydraulic Brake Master Cylinder

e Converts mechanical input force into hydraulic output pressure.

e Hydraulic output pressure is distributed from the master cylinder through 2 hydraulic
circuits, supplying diagonally-opposed wheel apply circuits.

Hydraulic Brake Pressure Balance Control System

1. Regulates brake fluid pressure delivered to hydraulic brake wheel circuits, in order to
control the distribution of braking force.

2. Pressure balance control is achieved through Dynamic Rear Proportioning (DRP),
which is a function of the ABS modulator.

Hydraulic Brake Pipes and Flexible Brake Hoses
Carries brake fluid to and from hydraulic brake system components.
Hydraulic Brake Wheel Apply Components

Converts hvdraulic input nressure into mechanical outout force
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HYDRAULIC BRAKE SYSTEM OPERATION

Mechanical force 1s converted into hydraulic pressure by the master cylinder, regulated to
meet braking system demands by the pressure balance control system, and delivered to the
hydraulic brake wheel circuits by the pipes and flexible hoses. The wheel apply components
then convert the hydraulic pressure back into mechanical force which presses linings against
rotating brake system components.

BRAKE ASSIST SYSTEM DESCRIPTION

The brake assist system consists of the following:

Brake Pedal

Receives, multiplies and transfers brake system input force from driver.

Brake Pedal Pushrod

Transfers multiplied input force received from brake pedal to brake booster.

Vacuum Brake Booster

1. Uses source vacuum to decrease effort required by driver when applying brake system
input force.

2. When brake system input force is applied, air at atmospheric pressure 1s admitted to the
rear of both vacuum diaphragms, providing a decrease in brake pedal effort required.
When input force is removed, vacuum replaces atmospheric pressure within the
booster.

Vacuum Source

Supplies force used by vacuum brake booster to decrease brake pedal effort.
Vacuum Source Delivery System

Enables delivery and retention of source vacuum for vacuum brake booster.

BRAKE ASSIST SYSTEM OPERATION

Brake system input force 1s multiplied by the brake pedal and transferred by the pedal
pushrod to the hydraulic brake master cylinder. Effort required to apply the brake system is
reduced by the vacuum brake booster.

PARK BRAKE SYSTEM DESCRIPTION

The park brake system consists of the following:

Park Brake Actuator/Adiuster
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Uses multiplied input force from apply lever via the cables to expand park brake shoe toward
the friction surface of the drum-in-hat portion of the rear brake rotor.

Threaded park brake actuators/adjusters are also used to control clearance between the park
brake shoe and the friction surface of the drum-in-hat portion of the rear brake rotor.

Park Brake Cable Equalizer

Evenly distributes input force to both the left and right park brake units. An auto adjust
spring is used to remove the slack in the park brake cables.

Park Brake Cables

Transfers input force received from park brake lever, through park brake cable equalizer, to
park brake apply lever.

Park Brake Lever Assembly

Receives and transfers park brake system apply input force from driver to park brake cable
system. Releases applied park brake system when the lever is returned to the at-rest position.

Park Brake Shoe (Rear Disc, Drum-In-Hat System)

Applies mechanical output force from park brake actuator/adjuster to friction surface of the
drum-in-hat portion of the rear brake rotor.

PARK BRAKE SYSTEM OPERATION

Park brake apply input force is received by the park brake lever assembly being raised,
transferred and evenly distributed, through the park brake cables and the park brake cable
equalizer, to the left and right park brake apply levers. The park brake apply levers multiply
and transfer the apply input force to the park brake actuators/adjusters which expand the park
brake shoe toward the friction surface of the drum-in-hat portion of the rear brake rotor in
order to prevent the rotation of the rear tire and wheel assemblies. The park brake lever
assembly releases an applied park brake system when the lever is returned to the at-rest rest
position.

BLEEDING BRAKE SYSTEM

WARNING: Avoid spilling brake fluid onto painted surfaces, electrical
connections, wiring, or cables. Brake fluid will damage
painted surfaces and cause corrosion to electrical
components. If any brake fluid comes in contact with
painted surfaces, immediately flush the area with water. If
any brake fluid comes in contact with electrical
connections, wiring, or cables, use a clean shop cloth to
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wipe away the fluid.

CAUTION: When adding fluid to the brake master cylinder reservoir,

use only Delco Supreme 11(R) (GM P/N 12377967 US;
992667 Canada), or equivalent DOT-3 brake fluid from a
clean, sealed brake fluid container. The use of any type of
fluid other than the recommended type of brake fluid, may
cause contamination which could result in damage to the
internal rubber seals and/or rubber linings of hydraulic
brake system components.

BRAKE BLEEDING SEQUENCE

BRAKE BLEEDING SEQUENCE

Application Sequence
Corvette RR, LF, LR, RF
MANUAL BLEEDING

NOTE: Ensure master cylinder reservoir is at least half full during entire

bleeding procedure.

1. Place a clean shop cloth beneath the brake master cylinder to prevent brake fluid spills.

2. With the ignition OFF and the brakes cool, apply the brakes 3-5 times, or until the
brake pedal effort increases significantly, in order to deplete the brake booster power
reserve.

3. If you have performed a brake master cylinder bench bleeding on this vehicle, or if you
disconnected the brake pipes from the master cylinder, you must perform the following
steps:

A.

Ensure that the brake master cylinder reservoir is full to the maximum-fill level. If
necessary, add Delco Supreme 11(R) (GM P/N 12377967 US; 992667 Canada),
or equivalent DOT-3 brake fluid from a clean, sealed brake fluid container. If
removal of the reservoir cap and diaphragm is necessary, clean the outside of the
reservoir on and around the cap prior to removal.

. With the rear brake pipe installed securely to the master cylinder, loosen and

separate the front brake pipe from the front port of the brake master cylinder.

Allow a small amount of brake fluid to gravity bleed from the open port of the
master cylinder.

Reconnect the brake pipe to the master cylinder port and tighten securely.

Have an assistant slowly depress the brake pedal fully and maintain steady
pressure on the pedal.

 T.oosen the same brake pine to puree air from the onen port of the master cvlinder
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13.
14.

15.
16.

17.

G. Tighten the brake pipe, then have the assistant slowly release the brake pedal.

H. Wait 15 seconds, then repeat steps D -G until all air is purged from the same port
of the master cylinder.

I. With the front brake pipe installed securely to the master cylinder, after all air has
been purged from the front port of the master cylinder, loosen and separate the
rear brake pipe from the master cylinder, then repeat steps B -G .

J. After completing the final master cylinder port bleeding procedure, ensure that
both of the brake pipe-to-master cylinder fittings are tightened to specification.
See TORQUE SPECIFICATIONS .

Fill the brake master cylinder reservoir with Delco Supreme 11(R) (GM P/N 12377967
US; 992667 Canada), or equivalent DOT-3 brake fluid from a clean, sealed brake fluid
container. Ensure that the brake master cylinder reservoir remains at least half-full
during this bleeding procedure. Add fluid as needed to maintain the proper level. Clean
the outside of the reservoir on and around the reservoir cap prior to removing the cap
and diaphragm.

. Install a proper box-end wrench onto the right rear wheel hydraulic circuit bleeder

valve.
Install a transparent hose over the end of the bleeder valve.

Submerge the open end of the transparent hose into a transparent container partially
filled with Delco Supreme 11(R) (GM P/N 12377967 US; 992667 Canada), or
equivalent DOT-3 brake fluid from a clean, sealed brake fluid container.

Have an assistant slowly depress the brake pedal fully and maintain steady pressure on
the pedal.

. Loosen the bleeder valve to purge air from the wheel hydraulic circuit.
. Tighten the bleeder valve, then have the assistant slowly release the brake pedal.
. Wait 15 seconds, then repeat steps 8 -10 until all air 1s purged from the same wheel

hydraulic circuit.

. With the right rear wheel hydraulic circuit bleeder valve tightened securely, after all air

has been purged from the right rear hydraulic circuit, install a proper box-end wrench
onto the left front wheel hydraulic circuit bleeder valve.

Install a transparent hose over the end of the bleeder valve, then repeat steps 7 -11 .

With the left front wheel hydraulic circuit bleeder valve tightened securely, after all air
has been purged from the left front hydraulic circuit, install a proper box-end wrench
onto the left rear wheel hydraulic circuit bleeder valve.

Install a transparent hose over the end of the bleeder valve, then repeat steps 7 -11 .

With the left rear wheel hydraulic circuit bleeder valve tightened securely, after all air
has been purged from the left rear hydraulic circuit, install a proper box-end wrench
onto the right front wheel hydraulic circuit bleeder valve.

Install a transparent hose over the end of the bleeder valve, then repeat steps 7 -11 .
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18.

19.

20.

21.

22.

23.

After completing the final wheel hydraulic circuit bleeding procedure, ensure that each
of the 4 wheel hydraulic circuit bleeder valves are properly tightened.

Fill the brake master cylinder reservoir to the maximum-fill level with Delco Supreme

11(R) (GM P/N 12377967 US; 992667 Canada), or equivalent DOT-3 brake fluid from
a clean, sealed brake fluid container.

Slowly depress and release the brake pedal. Observe the feel of the brake pedal.

NOTE: If it is determined that air was induced into the system
upstream of the ABS modulator prior to servicing, the ABS
Automated Bleed Procedure must be performed using a scan
tool. See appropriate ANTI-LOCK article.

If the brake pedal feels spongy, repeat the bleeding procedure again. If the brake pedal
still feels spongy after repeating the bleeding procedure, perform the following steps:

e Inspect the brake system for external leaks. See BRAKE SYSTEM EXTERNAL
LEAK INSPECTION .

e Pressure bleed the hydraulic brake system in order to purge any air that may still
be trapped in the system. See PRESSURE BLEEDING .

Turn the ignition key ON, with the engine OFF. Check to see if the brake system
warning lamp remains illuminated.

CAUTION: DO NOT allow the vehicle to be driven until it is
diagnosed and repaired.

If the BRAKE system warning indicator remains illuminated, sese BRAKE
WARNING INDICATOR ALWAYS ON .

PRESSURE BLEEDING

1.
2.

Place a clean shop cloth beneath the brake master cylinder to prevent brake fluid spills.

With the ignition OFF and the brakes cool, apply the brakes 3-5 times, or until the
brake pedal effort increases significantly, in order to deplete the brake booster power
reserve.

. If you have performed a brake master cylinder bench bleeding on this vehicle, or if you

disconnected the brake pipes from the master cylinder, you must perform the following
steps:

A. Ensure that the brake master cylinder reservoir is full to the maximum-fill level. If
necessary, add Delco Supreme 11(R) (GM P/N 12377967 US; 992667 Canada),
or equivalent DOT-3 brake fluid from a clean, sealed brake fluid container. If
removal of the reservoir cap and diaphragm is necessary, clean the outside of the
reservoir on and around the cap prior to removal.

B. With the rear brake pipe installed securelv to the master cvlinder. loosen and
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10.

11.

12.

separate the front brake pipe from the front port of the brake master cylinder.

C. Allow a small amount of brake fluid to gravity bleed from the open port of the
master cylinder.

D. Reconnect the brake pipe to the master cylinder port and tighten securely.

E. Have an assistant slowly depress the brake pedal fully and maintain steady
pressure on the pedal.

F. Loosen the same brake pipe to purge air from the open port of the master cylinder.
G. Tighten the brake pipe, then have the assistant slowly release the brake pedal.

H. Wait 15 seconds, then repeat steps D -G until all air is purged from the same port
of the master cylinder.

I. With the front brake pipe installed securely to the master cylinder, after all air has
been purged from the front port of the master cylinder, loosen and separate the
rear brake pipe from the master cylinder, then repeat steps B -G .

J. After completing the final master cylinder port bleeding procedure, ensure that
both of the brake pipe-to-master cylinder fittings are tightened to specification.
See TORQUE SPECIFICATIONS .

. Fill the brake master cylinder reservoir with Delco Supreme 11(R) (GM P/N 12377967

US; 992667 Canada), or equivalent DOT-3 brake fluid from a clean, sealed brake fluid
container. Ensure that the brake master cylinder reservoir remains at least half-full
during this bleeding procedure. Add fluid as needed to maintain the proper level. Clean
the outside of the reservoir on and around the reservoir cap prior to removing the cap
and diaphragm.

Install the Master Cylinder Bleeder Adapter (J-35589-A) to the brake master cylinder
TEServoir.

Check the brake fluid level in the Diaphragm Type Brake Pressure Bleeder (J-29532),
or equivalent. Add Delco Supreme 11(R) (GM P/N 12377967 US; 992667 Canada), or

equivalent DOT-3 brake fluid from a clean, sealed brake fluid container as necessary to
bring the level to approximately the half-full point.

. Connect the Diaphragm Type Brake Pressure Bleeder, or equivalent, to the Master

Cylinder Bleeder Adapter.

Charge the Diaphragm Type Brake Pressure Bleeder, or equivalent, air tank to 25-30
pst (175-205 kPa).

Open the Diaphragm Type Brake Pressure Bleeder, or equivalent, fluid tank valve to
allow pressurized brake fluid to enter the brake system.

Wait approximately 30 seconds, then inspect the entire hydraulic brake system in order
to ensure that there are no existing external brake fluid leaks. Any brake fluid leaks
identified require repair prior to completing this procedure.

Install a proper box-end wrench onto the right rear wheel hydraulic circuit bleeder
valve.

Install a transparent hose over the end of the bleeder valve.
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13.

14.

15.

16.
17.

18.
19.

20.
21.

22.

23.
24.

25.
26.

217.

28.

Submerge the open end of the transparent hose into a transparent container partially
filled with Delco Supreme 11(R) (GM P/N 12377967 US; 992667 Canada), or
equivalent DOT-3 brake fluid from a clean, sealed brake fluid container.

Loosen the bleeder valve to purge air from the wheel hydraulic circuit. Allow fluid to
flow until air bubbles stop flowing from the bleeder, then tighten the bleeder valve.

With the right rear wheel hydraulic circuit bleeder valve tightened securely, after all air
has been purged from the right rear hydraulic circuit, install a proper box-end wrench
onto the left front wheel hydraulic circuit bleeder valve.

Install a transparent hose over the end of the bleeder valve, then repeat steps 13 -14 .

With the left front wheel hydraulic circuit bleeder valve tightened securely, after all air
has been purged from the left front hydraulic circuit, install a proper box-end wrench
onto the left rear wheel hydraulic circuit bleeder valve.

Install a transparent hose over the end of the bleeder valve, then repeat steps 13 -14 .

With the left rear wheel hydraulic circuit bleeder valve tightened securely, after all air
has been purged from the left rear hydraulic circuit, install a proper box-end wrench
onto the right front wheel hydraulic circuit bleeder valve.

Install a transparent hose over the end of the bleeder valve, then repeat steps 13 -14 .

After completing the final wheel hydraulic circuit bleeding procedure, ensure that each
of the 4 wheel hydraulic circuit bleeder valves are properly tightened.

Close the Diaphragm Type Brake Pressure Bleeder, or equivalent, fluid tank valve, then
disconnect the Diaphragm Type Brake Pressure Bleeder, or equivalent, from the Master
Cylinder Bleeder Adapter.

Remove the Master Cylinder Bleeder Adapter from the brake master cylinder reservoir.

Fill the brake master cylinder reservoir to the maximum-fill level with Delco Supreme
11(R), (GM P/N 12377967 US; 992667 Canada), or equivalent DOT-3 brake fluid from
a clean, sealed brake fluid container.

Slowly depress and release the brake pedal. Observe the feel of the brake pedal.
If the brake pedal feels spongy, perform the following steps:

A. Inspect the brake system for external leaks. See BRAKE SYSTEM EXTERNAL
LEAK INSPECTION .

B. Using a scan tool, perform the anti-lock brake system automated bleeding
procedure to remove any air that may have been trapped in the Brake Pressure
Modulator Valve (BPMV). See ANTILOCK BRAKE SYSTEM .

Turn the ignition key ON, with the engine OFF. Check to see if the brake system
warning lamp remains illuminated.

CAUTION: DO NOT allow the vehicle to be driven until it is
diagnosed and repaired.

If the BRAKE system warning indicator remains illuminated, sse BRAKE
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WARNING INDICATOR ALWAYS ON .

ADJUSTMENTS & INSPECTIONS

BRAKE CALIPER INSPECTION

l.

2.

Inspect the brake caliper housing for cracks, excess wear, and/or damage. If any of
these conditions are present, the brake caliper requires replacement.

Inspect the caliper piston dust boot seal for cracks, tears, cuts, deterioration and/or
improper seating in the caliper body. If any of these conditions are present, the brake
caliper requires overhaul or replacement. See Fig. 1 .

. Inspect for brake fluid leakage around the caliper piston dust boot seal and on the disc

brake pads. If there 1s any evidence of brake fluid leakage, the brake caliper requires
overhaul or replacement.

. Inspect for smooth and complete travel of the caliper piston, or pistons, into the caliper

bore, or bores: The movement of a caliper piston into a caliper bore should be smooth
and even. If a caliper piston 1s frozen or difficult to bottom, the caliper requires
overhaul or replacement:

e For single piston caliper applications, insert a discarded inner brake pad or block
of wood in front of the piston. Using a large C-clamp installed over the body of
the caliper and against the brake pad or block of wood, slowly bottom the piston
in the bore. See Fig. 2 .

e For dual piston caliper applications, insert a discarded inner brake pad or block of
wood in front of the pistons. Using 2 large C-clamps installed over the body of the
caliper and against the brake pad or block of wood, slowly bottom the pistons
evenly into the bores.
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Fig. 1: Identifying Caliper Components
Courtesy of GENERAL MOTORS CORP.
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Fig. 2: Collapsing Caliper Piston
Courtesy of GENERAL MOTORS CORP.

BRAKE PAD INSPECTION

Inspect the disc brake pads at regular intervals, or whenever the tire and wheel assemblies

are removed from the vehicle:

e If replacement is necessary, always replace disc brake pads in axle sets. Inspect both

edges of the disc brake pad friction surfaces.

e The highest rate of wear normally occurs at the trailing edge of the disc brake pads.
e Inspect the thickness of the disc brake pads in order to ensure that they have not worn

prematurely.

e The disc brake pad wear should be approximately even per axle set.
e Both front and rear disc brake pads have integral, audible wear sensors.
e When the disc brake pad wear reaches the minimum allowable thickness, the wear

AT
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sensor contacts the disc brake rotor.

e The wear indicator will then produce an audible, high-pitched warning noise during
wheel rotation.

e Replace the disc brake pads when the friction surface 1s worn to within 0.030 in (0.76
mm) of the mounting plates.

e Remove the brake calipers and inspect the friction surfaces of the inner and outer disc
brake pads to ensure that they are level. Place the disc brake pad friction surfaces
together and measure the gap between the surfaces. If more than 0.005 in (0.13 mm)
gap exists midway between the length of the disc brake pads, replace the disc brake
pads.

e Verify that any disc brake pad shims that may be required are in place and not damaged
or excessively corroded. Replace any missing or damaged shims in order to preserve
proper disc brake performance.

e Replace the disc brake pads if any have separated from the mounting plates.

e Inspect the disc brake pads friction surfaces for cracks, fractures, or damage which may
cause noise or otherwise impair disc brake performance.

BRAKE PEDAL PUSHROD INSPECTION

Disconnect the brake pedal pushrod from the brake pedal. Inspect the brake pedal pushrod
eyelet bushing for cracks and/or excessive wear. Reposition the pedal pushrod boot toward
the front of the vehicle to expose as much of the pedal pushrod as possible. Inspect the brake
pedal pushrod for straightness. If the brake pedal pushrod eyelet bushing exhibited cracks
and/or excessive wear, then the bushing requires replacement. If the brake pedal pushrod is
not straight, then the pushrod requires replacement. Return the pedal pushrod boot to its
original position on the pedal pushrod. Connect the brake pedal pushrod to the brake pedal.

BRAKE PEDAL TRAVEL MEASUREMENT & INSPECTION

1. With the ignition OFF and the brakes cool, apply the brakes 3-5 times, or until the
brake pedal effort increases significantly, in order to deplete the brake booster power
reserve.

2. Install the Brake Pedal Effort Gauge (J-28662) to the brake pedal.

3. Measure and record the distance from the brake pedal to the rim of the steering wheel
(measurement "A"). See Fig. 3 .

4. Apply and maintain the brakes with 70 1bs. (310 N) of force to the brake pedal, as
indicated on the Brake Pedal Effort Gauge.

5. While maintaining 70 lbs. (310 N) of force to the brake pedal, measure and record the
distance from the same point on the brake pedal to the same point on the rim of the
steering wheel (measurement "B"). See Fig. 3 .

6. Release the brakes and repeat steps 4 and 5 to obtain a second measurement. After
obtaining a second measurement, go to next step.
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7. Average the first and second measurements recorded during the 2 applies of the brakes.

8. Subtract the initial measurement, unapplied (measurement "A"), from the averaged,
applied measurement (measurement "B") to obtain the brake pedal travel distance.

9. Measure brake pedal travel with the ignition OFF, brake booster power assist depleted,
and the brakes cool. Maximum brake pedal travel should be 2.75" (70 mm). Adjust
brake pedal travel as necessary.

ESA!!
“B!!

G00250011

Fig. 3: Measuring Brake Pedal Travel
Courtesy of GENERAL MOTORS CORP.

BRAKE PIPE AND HOSE INSPECTION

1. Visually inspect all of the brake pipes for kinks, improper routing, missing or damaged
retainers, leaking fittings, and excessive corrosion.

2. If any of the brake pipes exhibited any of the conditions listed, then the identified pipe,
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or pipes, require replacement. Ensure that the vehicle axles are properly supported at
ride height in order to maintain the proper relationship of the flexible brake hoses to the
chassis.

. Visually inspect all of the flexible brake hoses for kinks, improper routing, twists,

chafing, missing or damaged retainers, leaking connections, cracking, dry-rot, blisters,
and bulges.

If any of the flexible brake hoses exhibited any of the conditions listed, then the
identified flexible brake hose, or hoses require replacement. Squeeze the flexible brake
hoses with firm finger pressure to check for soft spots, indicating an internal restriction.
Check the entire length of each flexible brake hose. If any of the flexible brake hoses
were found to have soft spots, then the identified flexible brake hose, or hoses require
replacement.

BRAKE SYSTEM EXTERNAL LEAK INSPECTION

l.

In order to inspect for external brake fluid leaks, first check the fluid level in the master
cylinder. While a slight brake fluid level drop can be considered a normal condition due
to brake lining wear, a very low level may indicate a brake fluid leak in the hydraulic
system.

If the fluid level 1s abnormally low, adjust the brake fluid level.
Start the engine and allow it to idle.

Apply constant, moderate foot pressure to the brake pedal. If the brake pedal gradually
falls away while under foot pressure, there may be a brake fluid leak.

Turn OFF the ignition.

Visually inspect the following brake system components for brake fluid leaks,
excessive corrosion, and damage. Give particular attention to all brake pipe and flexible
hose connections to ensure that there are not any slight brake fluid leaks, even though
the brake pedal may feel firm and hold steady:

e Master cylinder brake pipe fittings.

e All brake pipe connections.

e Brake pipes.

e Brake hoses and connections.

e Brake calipers and/or wheel cylinders, if equipped.

While slight dampness around the master cylinder reservoir can be considered
acceptable, brake fluid leaking from any of the brake system components requires
immediate attention. If any of these components exhibit signs of brake fluid leakage,
repair or replace those components. After the repair or replacement, reinspect the
hydraulic brake system to assure proper function.

DISC BRAKE MOUNTING & HARDWARE INSPECTION

Front
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. Inspect the disc brake pad mounting hardware for the following:

A. Missing mounting hardware.

B. Excessive corrosion.

C. Bent mounting tabs.

D. Looseness at the caliper mounting bracket.
E. Looseness at the disc brake pads.

. If any of the conditions listed are found, the disc brake pad mounting hardware requires

replacement.

. Ensure the disc brake pads are held firmly in place on the caliper mounting bracket, yet

slide easily on the mounting hardware without binding.

Inspect the caliper slide pins by gently pulling outward, without disengaging the slides
from the boots, then pushing inward, and observe for the following:

Binding.

Seizing.

Looseness.

Bent or damaged slide pins.
Cracked or torn slide pin boots.
Missing slide pin boots.

OmmUawp>

Bent or damaged caliper mounting bracket.

. If any of the conditions listed are found, the caliper mounting hardware requires

replacement.

. Remove the disc brake caliper from the caliper mounting bracket.

Remove the disc brake pads from the caliper mounting bracket.

. Inspect the disc brake pad mounting hardware for the following:

e Missing mounting hardware.

e Excessive corrosion.

e Bent mounting tabs.

e Looseness at the caliper mounting bracket.
e Looseness at the disc brake pads.

. If any of the conditions listed are found, the disc brake pad mounting hardware requires

replacement.

. Ensure the disc brake pads are held firmly in place on the caliper mounting bracket, yet

slide easily on the mounting hardware without binding.

Inspect the caliper slide pins by gently pulling outward (without disengaging the slides
from the boots), then pushing inward, and observe for the following:
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e Binding.

e Seizing.

e Looseness.

e Bent or damaged slide pins.

e Cracked or torn slide pin boots.

e Missing slide pin boots.

e Bent or damaged caliper mounting bracket.

. If any of the conditions listed are found, the caliper mounting hardware requires

replacement.
Install the disc brake pads to the caliper mounting bracket.
Install the disc brake caliper to the mounting bracket.

BRAKE ROTOR THICKNESS MEASUREMENT

l.

Clean the brake pad lining contact surface of the brake rotor with denatured alcohol or
an equivalent brake cleaner.

Using a micrometer calibrated in ten-thousands of an inch, measure and record the
lowest thickness of the brake rotor at four or more points, equally spaced around the
rotor. Ensure that the measurements are only taken within the brake pad lining contact
area and that the micrometer is positioned the same distance (approximately 0.5") from
the outside edge of the rotor for each measurement.

. Compare the lowest thickness measurement recorded to the vehicle specifications. See

DISC BRAKE SPECIFICATIONS .

If the lowest thickness measurement of the brake rotor is above the minimum allowable
thickness after refinishing specification, the rotor may be able to be refinished,
depending upon surface and wear conditions which may be present.

. If the lowest thickness measurement of the brake rotor is at or below the minimum

allowable thickness after refinishing specification, the rotor may not be refinished.

If the lowest thickness measurement of the brake rotor is at or below the discard
thickness specification, the rotor requires replacement.

BRAKE ROTOR SURFACE AND WEAR INSPECTION

l.

With the tire and wheel assemblies removed and the brake rotors retained by wheel lug
nuts, clean the braking (friction) surfaces of the brake rotor with denatured alcohol or
an equivalent approved brake cleaner.

Inspect the braking surfaces of the brake rotor for the following braking surface
conditions:

e Heavy rust and/or pitting. Light surface rust can be removed with an abrasive
disc; heavy surface rust and/or pitting must be removed by refinishing the rotor.
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e Cracks and/or heat spots.
e Excessive blueing discoloration.

3. If the braking surfaces of the brake rotor exhibits one or more of the Braking Surface
Conditions, the rotor requires refinishing or replacement.

4. Using a micrometer calibrated in ten-thousands of an inch, measure and record the
thickness variation of the brake rotor at four or more points, around the rotor. Ensure
that the measurements are only taken within the brake pad lining contact area and that
the micrometer is positioned the same distance from the outside edge of the rotor for
each measurement.

5. Compare the maximum thickness variation (parallelism) measurement recorded to the
vehicle specifications. See DISC BRAKE SPECIFICATIONS .

6. If the brake rotor thickness variation exceeds the specification, the rotor requires
refinishing or replacement.

7. Using the micrometer, measure and record any grooves present on the rotor braking
surface.

8. Compare the groove (scoring) depth measurement recorded to the vehicle
specifications. See DISC BRAKE SPECIFICATIONS .

9. If the brake rotor scoring depth exceeds the specification, or if an excessive amount of
scoring is present, the rotor requires refinishing or replacement.

10. Mount a Dial Indicator (J-8001) or equivalent, and position the indicator button so it
contacts the brake rotor at a 90 degree angle, approximately 0.5" (13 mm) from the
rotor's outer edge.

11. Measure and record the lateral runout of the brake rotor.

A. Rotate the rotor until the lowest reading is displayed on the indicator dial, then
zero the dial.

B. Rotate the rotor until the highest reading is displayed on the dial.

C. Measure and record the amount of sealed wheel bearing play, then subtract the
bearing play from the lateral runout recorded to obtain the true amount of lateral
runout.

12. Compare the brake rotor lateral runout measurement recorded to the vehicle
specifications. See DISC BRAKE SPECIFICATIONS .

13. If the brake rotor lateral runout exceeds the specification, the rotor requires refinishing
or replacement.

HYDRAULIC BRAKE COMPONENT OPERATION VISUAL INSPECTION

1. With the tire and wheel assemblies removed and the brake rotors retained by wheel lug
nuts, visually inspect the caliper piston dust boot sealing area to ensure that there are no
brake fluid leaks.

2. If any evidence of a brake fluid leak is present, the brake caliper requires overhaul or
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replacement.

. While the brake system is at rest, observe the position of the caliper piston in relation to
the caliper housing. See Fig. 4 .

. Have an assistant apply and release the brake pedal several times while you observe the
operation of the hydraulic brake caliper. Observe the caliper piston for unrestricted and
even movement during each apply of the brake system. Observe the caliper piston for
an unrestricted and even return motion during each release of the brake system.

. If the caliper piston did not exhibit unrestricted and even movement during brake
system apply and/or release, the piston square seal may be worn or damaged and the
caliper may require overhaul or replacement.
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1. Caliper Piston I

2. Dust Boot

3. Piston Square Seal L

4. System At Rest

5. Application Of Brake System

6. Release Of Brake System B
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Fio. 4: Hvdraulic Brake Component Oneration Visual Inspection
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