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Brake Assist System Description and Operation

System Component 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 mput force received from the brake pedal to the vacuum brake booster.
Vacuum Brake Booster

Uses source vacuum to decrease effort required by driver when applying brake system input force. At rest, source vacuum is applied to
both sides of the vacuum diaphragm for single booster. Return springs maintain the booster in a rest position. When brake system mput
force 1s applied, vacuum to the rear of'the diaphragmis cut off, and air at atmospheric pressure is admitted in its place. This provides a
decrease in brake pedal effort required. When input force is removed, vacuum again replaces atmospheric pressure within the booster.

Vacuum Source

Supplies force used by vacuum brake booster to decrease brake pedal effort. The source vacuum for a spark ignition engine is normally
derived from the intake manifold.

Vacuum Source Delivery System

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

Under normal driving conditions, without the brakes applied, vacuum is allowed to act on both sides of the diaphragm within the vacuum brake
booster. When the brake pedal is applied, the effort by the driver is multiplied due to the relative length of the brake pedal in relationship to its
pivot pomnt and the pomt at which the push rod to the vacuum brake booster is attached.

Movement of the push rod causes a valve within the vacuum brake booster to close between the two sides of the diaphragm, thus solating each
side. It also allows a valve to open that allows atmospheric pressure to act on the pedal side of the vacuum brake booster while mantaining
vacuum on the vacuum source side of the diaphragm. The movement of the brake pedal pushrod is transferred to the hydraulic brake master
cylinder via the vacuum brake booster. The pressure differential within the vacuum brake booster reduces the effort required by the driver in
applyng the brakes.
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Brake Booster Vacuum Assist Description and Operation

System Component Description

The brake booster vacuum assist system consists of the following:
Brake Booster Auxiliary Vacuum Pump

The brake booster vacuum pump is a secondary vacuum supply to the brake booster to maintam sufficient vacuum for brake assist.
Vacuum Brake Booster

Uses source vacuum to decrease effort required by driver when applying the brake. When brake system nput force is applied, air at
atmospheric pressure is admitted to the rear of both vacuum diaphragns, providing a decrease in brake pedal effort required. When mput
force 1s removed, vacuum replaces atmospheric pressure within the booster.

Vacuum Source

Vacuumis supplied by engine vacuum or by the brake booster vacuum pump.
System Operation
The brake booster vacuum switch is activated by the amount of vacuum available to the power brake booster. When the ignition switch s at the

ON position and the vacuum within the system drops, the switch within the brake booster vacuum switch closes allowing voltage to be supplied to
the brake booster pump motor.
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Brake Warning System Description and Operation

The purpose of the brake warning systemis to warn the driver of the park brake being applied while the vehicle is being driven, a brake electronic
brake distribution (EBD) failure and/or a low brake fluid level condition.

® When the ignition switch in the ON position and park brake is applied, the brake warning indicator lamp s illumated. While the ignition
switch is turned to the ON position, the battery voltage s provided to the brake warning ndicator on the mstrument panel cluster (IPC).
When the park brake is applied, the park brake switch is grounded and the brake warning indicator is illuminated.

¢ EBCM monitors the EBD system. [f EBCM detects EBD failure condition, EBCM sends a signal to IPC and [PC ilummnates the brake
warning indicator.

® Brake fluid level mdicator switch is negative thermal coeflicient (NTC) type. When the brake fhud level is too low, the brake warning
indicator is illummated by being grounded through the brake fluid level indicator switch.
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Hydraulic Brake System Description and Operation

System Component Description

The hydraulic brake system consists of'the following:
Hydraulic Brake Master Cylinder Reservoir
Contamns a supply of brake flud for the hydraulic brake system
Hydraulic Brake Master Cylinder
Converts mechanical mput force nto hydraulic output pressure.
Hydraulic output pressure is distributed from the master cylinder through two hydraulic circuits, supplying diagonally-opposed wheel apply circuits.
Hydraulic Brake Pressure Balance Control System

Regulates brake flud pressure delivered to hydraulic brake wheel circuits, in order to control the distribution of braking force. Pressure
balance control on non-ABS equipped vehicles, is achieved through a proportioning valve assembly. Pressure balance control on ABS
equipped vehicles, is achieved through electronic brake distribution (EBD), which is a finction of the ABS modulator.

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

Converts hydraulic mput pressure into mechanical output force.
System Operation
Mechanical force is converted nto 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 brake linings against rotating brake system components.



Diagnostic Information and Procedures
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Symptoms - Hydraulic Brakes

Note:
The following steps must be completed before using the symptom tables.

1. Perform the Brake System Vehicle Road Test , before using the hydraulic brake symptom tables in order to duplicate the customer's
concern.

2. Review the system operation m order to familiarize yourself with the system functions. Refer to the followng:

o Brake Warning System Description and Operation

o Hydraulic Brake System Description and Operation

o Brake Assist System Description and Operation
Visual/Physical Inspection
® Inspect for affermarket devices which could affect the operation of the hydraulic brake system
® Inspect the easily accessible or visible system components for obvious damage or conditions which could cause the symptom
Intermittent

Faulty electrical connections or wiring may be the cause of ntermittent conditions. Refer to Testing for Intermittent Conditions and Poor
Connections.

Symptom List
Refer to a symptom diagnostic procedure from the following list in order to diagnose the sympton

¢ Brake Warning Indicator Malfinction
e Brake Pulsation

® Brake System Noise

¢ Braking Action Uneven - Pulls to One Side

e Braking Action Uneven - Front to Rear

e Brake Pedal Excessive Travel

e Brake Pedal Excessive Effort

¢ Brakes Drag

¢ Brake System Slow Release
e Brake Fluid Loss
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Brake Booster Pump Motor Malfunction

Diagnostic Instructions

¢ Perform the Diagnostic System Check - Vehicle prior to using this diagnostic procedure.

* Review Strategy Based Diagnosis for an overview of the diagnostic approach.
¢ Diagnostic Procedure Instructions provides an overview of each diagnostic category.

Diagnostic Fault Information

Circuit Short to Ground|Open/High Resistance|Short to Voltage
Brake Booster Pump Relay B+ 1 1 a€”
Brake Booster Pump Motor B+ 1 1 2
Brake Booster Vacuum Switch Ignition |1 1 a€”
Brake Booster Pump Relay Coil Control] 1 1 2
Brake Booster Pump Motor Ground ~ |a€” 1 a€”
Brake Booster Pump Relay Ground ae” 1 a€”

L. Brake Booster Pump Always Off

2. Brake Booster Pump Always On

Circuit/System Description

The brake booster vacuum switch monitors the amount of vacuum available to the power brake booster. When the vacuum within the system
drops, the switch within the brake booster vacuum switch closes allowing voltage to be supplied to the brake booster pump motor.

Reference Information
Schematic Reference

Hvdraulic Brake Schemmatics

Connector End View Reference

Component Connector End Views

Description and Operation

Brake Booster Vacuum Assist Description and Operation

Electrical Information Reference

e Circuit Testing

Connector Repairs

Testing for Intermittent Conditions and Poor Connections

¢ Wiring Repairs

Circuit/System Verification

Verify that a vacuum leak is not present within the power brake booster system, refer to Brake Assist System Diagnosis.
Circuit/System Testing

I. Check the F20DA fise on the X51A instrument panel fise block if'it is normal.

2.



o Ifitis blown, replace the fuse.

3. Check the FOUA fuse on the X50A underhood fisse block if'it is normal.

o Ifitis blown, replace the fise.
5. Check the KR14 brake booster pump motor relay on the X50A underhood fuse block if it 1s normal.
6.
o Ifit is moperative, replace the relay.
7. lgnition OFF, disconnect the harness connector at the B19C brake booster vacuum switch.
8. lgnition ON, verify that a test lanmp illuminates between the brake booster vacuum switch ignition circuit terminal | and ground.
9.

o [fthe test lamp does not illummate, test the brake booster vacuum switch ignition circuit for a short to ground or an openhigh
resistance.

10. Ignition Off; test for less than 14€%o0hm between the terminal 2 of the B19C brake booster vacuum switch and the terminal 85 of the
KR14 brake booster pump motor relay.

o [fgreater than the specified range, test the ground circuit for an open‘high resistance.

12. Test for less than 104€%o00hm between the ground circuit terminal 86 of the brake booster pump notor relay and ground.

o [fgreater than the specified range, test the ground circuit for an open‘high resistance.

14. Ignition ON, with the power vacuum brake booster vacuum reserve depleted, check if the KR14 brake booster pump motor relay is
activated.

o [fthe KR14 brake booster pump motor relay is not active, replace the B19C brake booster vacuum switch.
16. Ignition OFF, disconnect the harness connector at the M9 brake booster pump motor.

17. Test for less than 104€%o00hm between the ground circuit terminal 2 and ground.

o [fgreater than the specified range, test the ground circuit for an open‘high resistance.

19. With ignition ON and the power vacuum brake booster vacuum reserve depleted, verify that a test lamp illuminates between the B+ circuit
terminal | and ground.

20.
o Ifthe test lamp does not illummate, test the B+ circuit for a short to ground or an open‘high resistance.
21. Ifall circuits test normal, test or replace the M9 brake booster pump motor.
Component Testing
1. Ignition OFF, disconnect the harness connector at the M9 brake booster pump motor.
2. Connect a 30A fised jumper wire between the B+ termmnal 1 and B+.

3. Connect a jumper wire between the ground terminal 2 and ground, verify the M9 brake booster pump motor activates.
4.

o [fthe M9 brake booster pump motor does not activate, replace the M9 brake booster pump motor.



Repair Instructions
Perform the Diagnostic Repair Verification afier completing the diagnostic procedure.

* Power Brake Booster Vacuum Switch Replacement

* Power Brake Booster Pump Replacement
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Brake Warning Indicator Malfunction

Diagnostic Instructions
¢ Perform the Diagnostic System Check - Vehicle prior to using this diagnostic procedure.
* Review Strategy Based Diagnosis for an overview of the diagnostic approach.
¢ Diagnostic Procedure Instructions provides an overview of each diagnostic category.
Circuit/System Description
While the ignition switch is turned to the ON position, the battery voltage is provided to the brake warning ndicator on the nstrument panel cluster
(IPC). When the brake fluid level ndicator switch is grounded as the brake flud level is too low, or when the park brake is applied and the park
brake switch is grounded, the Red Brake Warning Indicator is illuminated.
Reference Information
Schematic Reference

Hvdraulic Brake Schenmtics

Connector End View Reference

Conponent Connector End Views

Description and Operation

Brake Warning System Description and Operation

Electrical Information Reference

® (Circuit Testing

® Comnector Repairs

Circuit/System Verification
Verify the park brake is released and the brake fhud is at or above the proper level
o [flow, refer to Brake Fluid Loss.
Circuit/System Testing
Park Brake Switch Malfunction

l. Ignition OFF, disconnect the harness connector at the park brake switch.

-2

. Engine running, verify the brake warning indicator on the [PC is illummated.

o Ifilluminated, test the circuit between the terminald€?%oA of the park brake switch connector and the terminali€%0X2-2 of' the IPC
comnector for a short to ground. Ifthe circuit tests normal, inspect the IPC.

4. Install a 3A&€%ofised jumper wire between the termnali€%oA of the park brake switch connector and ground. Verify the brake warning
ndicator on the IPC s illuminated.

o Ifnotilhiminated test the circnit hetween the terminala€%a A of the nark hrake switch connector and the terminald€%.X2-2 ofthe



6.

6.

8.
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[PC connector for an open or high resistance. If the circuit tests normal, inspect the IPC.
[fall circuits test normal, test or replace the park brake switch.
Brake Fluid Level Switch Malfinction
Ignition OFF, disconnect the harness connector at the brake fluid level switch.

Test for less than 1&€%o00hm between the ground circuit terminala€%o2 and ground.

o [fgreater than the specified range, test the ground circuit for an open‘high resistance.

Engine running, with the park brake released, verify the brake warning indicator on the IPC s illuminated.

o Ifilluminated, test the circuit between the terminald€%ol of the brake fluid level switch comnector and the terminali€%o0X2-2 of the
[PC connector for a short to ground. Ifthe circuit tests normal, inspect the [PC.

Install a 3Ad€%ofused jumper wire between the terminald€%o1 of the brake fluid level switch and ground. Verify the brake warning indicator
on the IPC is illumnated.

o [fnot illuminated, test the circuit between the termmnala€%ol of the brake fhud level switch connector and the termmala€%o0X2-2 of
the IPC comnector for an open or high resistance. [fthe circuit tests normal, inspect the IPC.

[fall circuits test normal, test or replace the brake fluid level switch.

Component Testing

L.

2.

3.

Park Brake Switch Malfinction
Ignition OFF, disconnect the harness connector at the park brake switch.

Test for infinite resistance between the terminali€%oA of the park brake switch and ground with the park brake released.

o Ifless than the specified value, replace the park brake switch.

Test for less than 1&€%o00hm between the terminal A of the park brake switch and ground with the park brake applied.

o Ifgreater than the specified range, replace the park brake switch.
Brake Fluid Level Switch Malfinction
Ignition OFF, disconnect the harness connector at the brake fluid level switch.

Test for infinite resistance between the terminali€%o] anda€%o2 of the brake fluid level switch.

o Ifless than the specified value, replace the brake flud switch.

Repair Instructions

Perform the Diagnostic Repair Verification afier completing the diagnostic procedure.

Brake Fhud [ evel Indicator Switch Replacement
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Brake Pulsation

Stepl

Action

Yes

No

DEFINITION: Fluctuation or pulsation is felt through the brake pedal, steering wheel, seat, floor, and/or in the vehicle ONLY when braking.

Were you sent here from the Hydraulic Brake Symptom table?

Go to
Stepi€sa2

Go to Symptons - Hydraulic
Brakes

1. Inspect the disc brake system for the following conditions:
2.
o Excessive thickness variation of rotor friction surfaces
o Excessive assembled lateral runout (LRO) of rotor friction surfaces

o Hard spots, heat checks, blueing discoloration of rotor friction surfaces; possibly
due to brake drag

o Excessive corrosion of rotor friction surfaces; ncluding red, gray or black
oxidation

© Loose, damaged or missing caliper or lning hardware
o Bent of damaged caliper or mounting component

o Excessive LRO of wheel hub/axle flange; due to damage and/or loose or
excessively worn bearings

3. Adjust, repair or replace components as necessary. Refer to Disc Brake System
Diagnosis.

Did you find and correct a condition?

Go to

Stepa€ood

Go to Stepd€sd3

1. Inspect the drum brake system for the following conditions:
2.

° Out of round or damaged drum

o Excessive radial runout of drum friction surface

o Hard spots, heat checks, blueing discoloration of drum friction surface; possibly
due to brake drag

o Bent of damaged drum

o Excessive radial runout of wheel hub/axle flange; due to damage and/or loose or
excessively worn bearings

3. Adjust, reparr or replace components as necessary. Refer to Drum Brake System
Diagnosis.

Did you find and correct a condition?

Goto
Stepa€ood

Go to Syimptons - Hydraulic
Brakes

1. Install or connect components that were removed or disconnected during diagnosis.

2. Road test the vehicle in order to confirm proper operation. Refer to Brake Svstem
Vehicle Road Test.

Is the condition still present?

Go to
Stepa€on

System OK
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Brake System Noise

Stepl Action

Yes

No

DEFINITION: Vehicle exhibits abnormal noise when braking; vehicle may exhibit abnormal noise during motion just after brake pedal release.

o Damaged or excessively worn caliper hardware and/or lining hardware

o Incorrectly mstalled, loose or missing caliper hardware and/or lining hardware
o Lack of lubrication or excessive corrosion on metal to metal contact surfaces
o Bent or damaged splash shield or backing plate

o Hard spots, heat checks, blueing discoloration of rotor friction surfaces

o (lazed rotor fiiction surfaces

o Bent or damaged caliper or mounting component

3. Adjust, repair or replace components as necessary. Refer to Disc Brake Svstem
Diagnosis.

Did you find and correct a condition?

I |Were you sent here from the Hydraulic Brake Symptom table? (S]tzrlyg 00 E?;;?m%
1. Inspect the disc brake system for the following conditions:
2.
o Liming wear indicator contact with rotor
o Debris trapped between rotor and splash shield or backing plate; and/or debris
trapped between rotor and linings
o Contaminated linings
o Affermarket linings
o (lazed linings
o Distorted, cracked or damaged linings
2 " Beeselyomnes ot Go 10 Stepi€s3
Stepa€¥eol 0




Step|

Action

Yes

1. Inspect the drum brake system for the following conditions:

2.

]

]

Glazed linings

Contammated linings

Aftermarket linings

Distorted, damaged or excessively worn linings
Improper adjustment

Weak or damaged return spring or springs

Weak or damaged hold down spring or springs
Cracked, scored, excessively worn or damaged drum
Out of round or damaged drum

Hard spots, heat checks, blueng discoloration of drum fiiction surface
Threaded or spiral grooves in drum friction surface
Distorted or damaged backing plate

Lack of lubrication on backing plate

Excessive dust or foreign matter in drum

3. Adjust, reparr or replace components as necessary. Refer to Drum Brake System
Diagnosis.

Did vou find and correct a condition?

Go to
Stepa€ool 0

Go to Stepa€food

1. Inspect the brake assist system for the following conditions:

2.

[#]

Lack of'lubrication or excessively worn pushrod or pedal pivots or pivot bushings
Bent or damaged pedal pushrod, pedal, or pedal bracket

Damaged or improperly operating vacuum booster and/or check valve, if equipped
Low power steering fluid level, if equipped with hydraulic boost

Improperly tensioned, excessively worn or damaged power steering belt, if
equipped with hydraulic boost

Restricted return hose from hydraulic booster, if equipped
Improperly operating hydraulic booster, if equipped

Improperly finctioning power steering system, if equipped with a hydraulic booster
assembly

Contammated power steering fluid, if equipped with hydraulic boost

3. Adjust, repair or replace components as necessary. Refer to Brake Assist System
Diagnosis.

Did you find and correct a condition?

Go to
Stepa€onl 0

Go to Stepa€oed




Step Action Yes No
1. Inspect the hydraulic brake system for the following conditions.
2.
o Improper operation of wheel cylinder pistons, if equipped
o Improper operation of caliper pistons Go to . Sy
3 Stend€%10 Go to Stepa€looh
o Contaminated brake fluid
3. Adjust, repair or replace components as necessary. Refer to Hvdraulic Brake System
Diagnosis.
Did you find and correct a condition?
6 |Is the vehicle equipped with a drunin-rotor type of park brake system? (S]t(; Ig 07 Go to Stepa€agd
Ensure the park brake shoes are not adjusted too tightly, possbly causing a noise under certain |
7 conditions. (S]t(; Ig € Go to Stepa€?ae9
Are the park brake shoes adjusted too tightly?
1. Clean and nspect the park brake shoes for excessive wear and/or damage.
2. Inspect the drum portion of the rotors for excessive wear, blueing discoloration, heat
spots, and excessive radial runout. _
8 CNo Go 10 Stepi€%d9
3. Ifany of'these conditions are present, replace the affected components. Stepa€feol 0 .
4. Adjust the park brake system
Did you find and correct a condition?
Inspect the park brake system for proper operation. Refer to Park Brake System Diagnosis. |5 ¢+ Go to SYITDIONE -

9

Did you find and correct a condition?

Stepa€ol 0

Hydraulic Brakes

10

1. Install or connect components that were removed or disconnected during diagnosis.

2. Road test the vehicle in order to confirm proper operation. Refer to Brake System

Vehicle Road Test.

Is the condition still present?

Go to
Stepa€on

System OK
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Braking Action Uneven - Pulls to One Side

Test Description

The number below refer to the step number on the diagnostic table:

5. Suspension components that are not operating properly may cause a disturbance to the vehicle during application of the brake system
6. Steering components that are not operating correctly may cause a disturbance to the vehicle during application of the brake system

o Hard spots, heat checks, blueing discoloration of rotor friction surfaces;
possibly due to brake drag

o (lazed rotor friction surfaces
o Bent or damaged caliper or mounting component

3. Adjust, repair or replace components as necessary. Refer to Disc Brake System
Diagnosis.

Stepl Action Yes No
DEFINITION: Vehicle pulls to one side only when braking,
. . , Go to Go to Symptons - Hydraulic
i 0l =¥ =
I |Were you sent here from the Hydraulic Brake Symptom table’ Stepa€%2  |Brakes
1. Inspect the hydraulic brake system for the following conditions:
2.
o Kinked, pinched or damaged brake pipe or flexible brake hose
o Sticking or improperly operating caliper piston
2 KRY Go to Stepd€%o3
o Sticking or improperly operating wheel cylinder pistons Stepa€%o7 B
o Brake fluid leak
3. Adjust, repair or replace components as necessary. Refer to Hvdraulic Brake System
Diagnosis.
Did you find and correct a condition?
1. Inspect the disc brake system for the following conditions:
2.
o Contaminated linings
o (lazed linings
o Distorted, cracked or damaged linings on one side
o Loose, damaged or missing caliper hardware and/or lining hardware
Go to . .
3 o Incorrect linings on one side Stepi€%q7 Go to Stepatioot

-1 i 1 1 b i)
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Step Action Yes No
1. Inspect the drum brake system for the following conditions:
2.
o Improper adjustment or improper adjuster operation
o Weak or damaged return spring or springs
o (lazed linings
o Contaminated linings Go to 0 10 Stend€%as
) Stepa€vgey |0 10 Stepd€ied
o Distorted or damaged lnings
o Incorrect linings on one side
o Excessively worn or damaged drumon one side
3. Adjust, reparr or replace components as necessary. Refer to Drum Brake Svstem
Diagnosis.
Did vou find and correct a condition?
1. Inspect the suspension system for the following conditions:
2.
o Incorrect tire pressure
o Loose suspension component connections G
5 - Go to Stepi€lhb
=4 . n -U/ [ C i
o Excessively worn or damaged suspension components >1epatte]
3. Adjust, reparr or replace components as necessary.
4. Refer to Symptons - Suspension General Diagnosis.
Did you find and correct a condition?
1. Inspect the steering system for the following conditions:
2.
o Loose steering component connections
6 Go to Go to Symptons - Hydraulic
= o Excessively worn or damaged steering components Stepa€%o7  |Brakes
3. Adjust, repair or replace components as necessary. Refer to Symptons - Power
Steermg System.
Did you find and correct a condition?
1. Install or connect components that were removed or disconnected during diagnosis.
2. Road test the vehicle in order to confirm proper operation. Refer to Brake System  |Go to . :
7 - Ny System OK
Vehicle Road Test. Stepa€on2
Is the condition still present?
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Braking Action Uneven - Front to Rear

Test Description

The number below refers to the step number on the diagnostic table:

5. Suspension components that are not operating properly may cause a disturbance to the vehicle during application of the brake system

Step' Action

Yes

No

grabbing brakes: Excessive brake jump-i force relative to brake pedal mput.

DEFINITION: Braking action or stopping force sensitive or grabbing and/or more pronounced at the front or at the rear axle. Sensitive or

o Affermarket linings

o Damaged or excessively worn caliper hardware and/or lining hardware
o Hard spots, heat checks, blueing discoloration of rotor friction surfaces
o (Glazed rotor fiiction surfaces

3. Adjust, repair or replace components as necessary. Refer to Disc Brake Svstem
Diagnosis.

Did you find and correct a condition?

Stepa€eo’

. . , Go to Go to Symptons - Hydraulic
J 0l =¥ =
I |Were you sent here from the Hydraulic Brake Symptom table’ Stepd€%e?  |Brakes
1. Inspect the hydraulic brake system for the following conditions:
2.
o Improper operation of wheel cylinder pistons, if equipped
o Improper operation of caliper pistons
o Kinked, pinched or damaged brake pipe or flexible brake hose
2 yp0 o Go to Stepd€%o3
o Brake fluid leak Stepi€%a7 | © 10 SR
o Improperly finctioning proportioning valve, if equipped
o Improper operation of dynamic rear proportioning (DRP) system, if equipped
3. Adjust, repair or replace components as necessary. Refer to Hvdraulic Brake System
Diagnosis.
Did you find and correct a condition?
1. Inspect the disc brake system for the following conditions:
2.
o Contaminated linings
o (lazed linings
o Distorted, cracked or damaged linings
o Excessively worn linings
Go to . Sy
3 Go to Stepa€ord




Step

Action

Yes

No

1. Inspect the drum brake system for the following conditions.

2.

o

Contammated linings

o Improper adjustment

o Excessively worn or damaged lnings

o Weak or damaged return spring or springs

o Excessively worn or damaged druns

o Hard spots, heat checks, blueing discoloration of drum friction surface
o Distorted or damaged backing plate

3. Adjust, reparr or replace components as necessary. Refer to Drum Brake Svstem
Diagnosis.

Did you find and correct a condition?

Go to
Stepa€eo’

Go to Stepa€sed

[

1. Inspect the suspension system for the following conditions:
2.

o Loose suspension component connections

o Excessively worn or damaged suspension components
3. Adjust, reparr or replace components as necessary.

4. Refer to Symptons - Suspension General Diagnosis.
Did you find and correct a condition?

Go to
Stepa€eo’

Go to Stepa€?acb

6

1. Inspect the brake assist system for the following conditions:

2.
o Binding, bent or damaged pedal pushrod, pedal, or pedal bracket
o Damaged or improperly operating vacuum booster, if equipped
o Damaged or improperly operating hydraulic booster, if equipped

3. Adjust, repair or replace components as necessary. Refer to Brake Assist System
Diagnosis.

Did you find and correct a condition?

Go to
Stepa€ao’

Go to Symptons - Hydraulic
Brakes

1. Install or connect components that were removed or disconnected during diagnosis.

2. Road test the vehicle in order to confirm proper operation. Refer to Brake System
Vehicle Road Test.

Is the condition still present?

Go to
Stepa€ao?

System OK
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Brake Pedal Excessive Travel

Stepl

Action

Yes

No

DEFINITION: Brake pedal travels further than expected to obtamn firm pedal and/or firm pedal cannot be obtained, pedal fades away, or pedal
is spongy.

Were you sent here from the Hydraulic Brake Symptom table?

Go to

Stepa€Yo2|Hydraulic Brakes

Go to Symptons -

1.

2.

Inspect the travel and feel of brake pedal applies. Perform the following:

Apply the brake pedal several times to fully deplete the power reserve.

With power reserve depleted, apply the brake pedal with light, steady pressure and hold for
| 5a€%oseconds. Observe pedal travel and feel.

. Apply the brake pedal with light, steady pressure, then without pumping the pedal, reduce pressure

and reapply pressure several times. Observe pedal travel and feel for each apply.

Apply the brake pedal slowly, then release and apply the pedal quickly. Observe pedal travel and
feel for each apply.

Did you complete the brake pedal travel and feel inspections?

Go to

Stepa€%a3|*

3.

4.

Inspect the hydraulic brake system for the conditions Iisted, based on the following symptons
observed during the pedal travel and feel nspections.

o Pedal feel was spongy.
Other List:table-list3

o Pedal fell away and/or traveled to or almost to floor.
Other List:table-list3

o Pedal was somewhat firm then dropped slightly, or pedal rose with successive applies, or
pedal travel was different between slow and quick applies.

Other List:table-list3
o Pedal returned to rest slowly affer any of the applies.
Other List:table-list3

Reparr or replace components as necessary. Refer to Hvdraulic Brake System Diagnosis.

Re-nspect brake pedal apply travel and feel

Go to
Stepa€odd

Go to Stepa€focd

.1 el 1 . = i)
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Step| Action Yes No
1. Inspect the drum brake system, if equipped, for the following conditions:
2.
o Improper adjustment or improper adjuster operation
o (lazed or excessively worn linings
o Cracked, distorted or damaged linings
4 o Cracked, excessively worn, distorted or damaged druns (S]to t?e%nt) Go to Stepa€eS
o Bell-mouth or barrel-shaped drum friction surface
o Hard spots, heat checks, blueing discoloration of drum friction surface
3. Adjust, repair or replace components as necessary. Refer to Drum Brake System Diagnosis.
4. Re-mspect brake pedal apply travel and feel.
Did you find and correct a condition?
1. Inspect the disc brake system for the following conditions:
2.
o Cracked, excessively worn or damaged linings
o Cracked, excessively worn or damaged rotors
o Improperly operating, binding or damaged caliper hardware and/or linng hardware
5 o Loose or missing caliper hardware and/or linng hardware Stogptgé‘%n‘) Go to Stepa€lodd
o Excessive assembled lateral runout (LRO) of rotor friction surfaces
o Bent or damaged caliper or mounting component
3. Adjust, repair or replace components as necessary. Refer to Disc Brake System Diagnosis.
4. Re-mspect brake pedal apply travel and feel.
Did vou find and correct a condition?
Inspect for proper brake pedal travel. Refer to Brake Pedal Travel Measurement and Inspection. Go to _
6 ‘ A _— Stepi€taos] © 10 S1epAke
Is the brake pedal travel distance within the acceptable limits?
1. Inspect for worn, missing, misaligned, bent or damaged brake pedal system components.
2.
o For the brake pedal pushrod component inspection, refer to Brake Pedal Pushrod Inspection.
7 o Inspect the brake pedal bushings for binding, excessive wear and/or damage and nspect the E::;:? €% Go to Stepatan8

brake pedal for a misaligned, bent, and/or damaged condition.

3. Replace the brake pedal system components that are worn, missing, nusaligned, bent or damaged.

Did you find and replace any worn, missing, misaligned, bent or damaged brake pedal system components?




Step Action Yes No
1. Inspect the brake assist system for the following conditions:
2.
o Vacuum leaks and/or improperly operating check valve, if equipped with vacuum assist
Go to Go to Symptons -

o Power steering fluid leaks, if equipped with hydraulic power assist
o Damaged or improperly operating brake booster assembly

3. Adjust, repair or replace components as necessary. Refer to Brake Assist System Diagnosis.

Did you find and correct a condition?

Stepa€?oe9| Hydraulic Brakes

9

1. Install or connect components that were removed or disconnected during diagnosis.

2. Road test the vehicle in order to confirm proper operation. Refer to Brake Svstem Vehicle Road
Test.

Is the condition still present?

Go to
Stepa€ a2

System OK
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Brake Pedal Excessive Effort

Stepl Action

Yes

No

DEFINITION: Brake pedal requires an increased amount of mput from the driver to obtain good braking action and/or stopping distance i
increased.

Were you sent here from the Hydraulic Brake Symptom table?

Go to
Stepa€oel

Go to Symptons - Hydraulic
Brakes

1. Inspect the brake assist system for the following conditions:
2.
o Vacuum leaks, if equipped with vacuum power assist
o Power steering fluid leaks, if equipped with hydraulic power assist

o Lack of lubrication, binding or excessively worn pushrod or pedal pivots or
pivot bushings

o Bent or damaged pedal pushrod, pedal, or pedal bracket

o Damaged or improperly operating brake booster assembly

3. Adjust, repair or replace components as necessary. Refer to Brake Assist System
Diagnosis.

Did you find and correct a condition?

Go to
Stepa€aoh

Go to Stepd€sd3

1. Inspect the hydraulic brake system for the following conditions:
2.
o Binding caliper pistons
o Binding wheel cylinder pistons, if equipped
o Internally damaged flexible brake hoses; hindering flud flow
o External brake fluid leaks
o Kinked or damaged flexible brake hoses and/or pipes
o Internal brake fluid leaks; mmproperly operating master cylinder
o Poor brake flud quality; low boiling pomnt

3. Adjust, repair or replace components as necessary. Refer to Hvdraulic Brake System

Go to
Stepa€add

Diagnosis.

Did you find and correct a condition?

Go to Stepa€food




Step

Action

Yes

No

1. Inspect the disc brake system for the following conditions:

o

Excessively worn linings
o (lazed linings
o Cracked, distorted or damaged linings

o Contaminated linings

o Binding, damaged or excessively worn caliper hardware and/or lining hardware

o Lack of lubrication or excessive corrosion on metal to metal contact surfaces
o Excessively worn or corroded rotor friction surfaces

o (lazed rotor friction surfaces

o Hard spots, heat checks, blueing discoloration of rotor friction surfaces

3. Adjust, repair or replace components as necessary. Refer to Disc Brake System
Diagnosis.

Did you find and correct a condition?

Go to
Stepa€aod

Go to Stepa€sed

1. Inspect the drum brake system, if equipped, for the following conditions:

o

Excessively worn linings

o Improper adjustment or improper adjuster operation

o (lazed linings

o Cracked, distorted or damaged linings

o Contaminated linings

© Out of round or damaged drum

o Bell-mouth or barrel-shaped drum fiiction surface

o Hard spots, heat checks, blueing discoloration of drum friction surface
o Lack of lubrication on backing plate

o Excessive dust or foreign matter in drum

3. Adjust, reparr or replace components as necessary. Refer to Drum Brake System
Diagnosis.

Go to
Stepa€odd

Go to Symptons - Hydraulic
Brakes

6

Il
T Ins é‘ﬂ%‘rﬂﬁﬁfﬁk\&tc‘b}?ﬁalﬁenﬁﬁ that were removed or disconnected during diagnosis.

2. Road test the vehicle in order to confirm proper operation. Refer to Brake System
Vehicle Road Test.

Is the condition still present?

Go to
Stepa€eo2

System OK

Related Part Information

Part Name Catalog Name Part Code
Brake Pedal PEDAL,BRK(W/BRKT) 0045A
Brake Pedal PEDAL PKG,BRK 0049Z
Brake Pedal PEDAL,BRK 0050A
Brake Pedal PEDAL,BRK 0050B
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BRAKES
HYDRAULIC BRAKES
DIAGNOSTIC INFORMATION AND PROCEDURES

Brakes Drag

Stepl

Action

Yes

No

DEFINITION: Brake system does not fully release or has delayed release; vehicle motion may be hindered by brake system without applying

brakes.
. . . Go to Go to Synptons -
] 9
I |Were you sent here from the Hydraulic Brake Symptom table’ Stepi€%a? |Hydraulic Brakes
Is the vehicle equipped with an adjustable stop lamp switch and/or an adjustable cruise control release  [Go to . .
2 switch? Stepa€ond (30 1o 2Aepdt
1. Inspect the stop lamp switch for proper adjustment to ensure that the brake pedal is fully releasing.
2. Inspect the cruise control release switch, if equipped, for proper adjustment to ensure that the Go to . .
3 brake pedal is fully releasing. Stepa€lool 5 Go to StepaChhet
Did you find and correct a condition?
. . . . . Go to : o
e b o . StepaEY
4 [Is the vehicle equipped with a drum+in-rotor type of park brake system! Sieni%es Go to Stepa€foe’
Ensure the park brake shoes are not adjusted too tightly, possibly causing drag under certain conditions. | -
5 o« |GoO to Stepa€feo8
Are the park brake shoes adjusted too tightly? Slopat wh
1. Clean and nspect the park brake shoes for excessive wear and/or damage.
2. Inspect the drum portion of the rotors for excessive wear, blueing discoloration and heat spots.
6 3. Ifany of'these conditions are present, replace the affected components. (S?et:(:; €%15 Go to Stepa€o8
e A 00
4. Adjust the park brake system
Did you find and correct a condition?
1. Inspect the drum brake system, if equipped, for the following conditions:
2.
o Improper adjustment
o Weak or damaged return spring or springs
o Distorted or damaged lnings
: . Go to : o/
o Out of round or damaged drum Jo to Stena€%
7 g Stepi€l 5 Go to Stepa€ood
o Weak or damaged hold down spring or springs
o Lack of lubrication on backing plate
o Distorted or damaged backing plate
3. Adjust, repair or replace components as necessary. Refer to Drum Brake Svstem Diagnosis.
Did you find and correct a condition?
[nspect the park brake system for proper operation. Refer to Park Brake System Diagnosis. Go to
8 Siepi€%l 3 Go to Stepa€?ed
Did you find and correct a condition? LPUE o




Step Action Yes No
1. Inspect the disc brake system for the following conditions:
2.
o Binding, incorrectly nstalled or missing caliper hardware and/or lining hardwarea€” ’Ensure
free moverment of linings and of caliper, if equipped with sliding type caliper.
o Lack of lubrication or excessive corrosion on metal to metal contact surfaces _
9 . g G010 1Go to Stepi€ol
o Distorted or damaged lnings Stepa€ool 5
o Damaged or excessively worn caliper hardware and/or lining hardware
o Bent or damaged caliper or mounting component
3. Adjust, repair or replace components as necessary. Refer to Disc Brake System Diagnosis.
Did you find and correct a condition?
1. Separate the brake booster pushrod from the brake pedal
10 2. Inspect the brake corners to determine if the brake drag condition is still present. (S?e;z&“ 12 Go to Stepa€fool |
o 00
Do the brake comers still exhibit the brake drag condition?
1. Inspect the pushrod for mmproper position and/or damage. Correctly position or replace the
pushrod if necessary. _
T Go to 46
2. Inspect the brake pedal assenbly for damage and replace if necessary. Stepa€lonl 5
Did you complete the repair or replacement?
1. For vacuum boost systens, disconnect the vacuum check valve from the booster to relieve vacuum
reserve.
12 2. Separate the master cylinder from the brake booster. Do not disconnect any brake pipes. E::;:ieu 9 Go to Stepa€%ol 3
e AT 00
3. Inspect the brake corners to determine if the brake drag condition i still present.
Do the brake cormers still exhibit the brake drag condition?
Replace the brake booster assembly. Go to
; Stepa€aol 5 ac”
Did you complete the replacement? SLepdt_u
1. Inspect the hydraulic brake system for the following conditions:
2.
o Improper operation of wheel cylinder pistons, if equipped
o Improper operation of caliper pistons
14 _ _ _ Go to Go to Synptons -
o Contaminated brake fluid Stepé€ ol 5|Hydraulic Brakes
o Internally damaged flexible brake hoses; hindering brake release
o Damaged or improperly operating master cylinder
3. Adjust, repair or replace components as necessary. Refer to Hydraulic Brake System Diagnosis.
“ﬁ?"t‘né?é‘n glrnﬁﬁ?ﬁk\é‘ilc‘bﬁﬁalﬁe?ﬁ:; that were removed or disconnected during diagnosis.
15 2. Road test the vehicle in order to confirm proper operation. Refer to Brake Svstem Vehicle Road  [Go to Svstem OK

Is the condition still present?
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Brake System Slow Release

Stepl Action

Yes

| No

DEFINITION: Brake system releases and returns to rest slowly; vehicle motion s hindered by brake system briefly afier release of brake pedal.

Were you sent here from the Hydraulic Brake Symptom table?

Go to
Stepa€oel

Go to Symptons - Hydraulic
Brakes

1. Inspect the hydraulic brake system for the following conditions:
2.
o Improper operation of wheel cylinder pistons, if equipped
o Improper operation of caliper pistons
o Internally damaged flexible brake hoses; hindering brake release
o Contaminated brake fluid

o Damaged or improperly operating master cylinder

Go to

Stepa€aob

3. Adjust, repair or replace components as necessary. Refer to Hvdraulic Brake Svstem
Diagnosis.

Did you find and correct a condition?

Go to Stepa€se3

1. Inspect the brake assist system for the following conditions:

2.

o

Binding, bent or damaged pedal pushrod, pedal, or pedal bracket

o

Damaged or improperly operating vacuum booster, if equipped

o

Restricted return hose from hydraulic booster, if equipped
o Damaged or improperly operating hydraulic booster, if equipped

3. Adjust, repair or replace components as necessary. Refer to Brake Assist System
Diagnosis.

Did you find and correct a condition?

Go to
Stepa€aod

Go to Stepa€ocd

1. Inspect the drum brake system, if equipped, for the following conditions:
2.

o Weak or damaged return spring or springs

o Distorted or damaged lnings

o Out of round or damaged drum

o Lack of lubrication on backing plate

o Distorted or damaged backing plate

3. Adjust, reparr or replace components as necessary. Refer to Drum Brake System
Diagnosis.

Go to
Stepa€aob

Did you find and correct a condition?

Go to Stepa€sed




Step Action Yes No

1. Inspect the disc brake system for the following conditions:

2.
o Damaged or excessively worn caliper hardware and/or lining hardware
o Distorted or damaged lnings

Go to Go to Symptons - Hydraulic
o Lack of lubrication or excessive corrosion on metal to metal contact surfaces  |Stepa€%o6  [Brakes

o Bent or damaged caliper or mounting component

3. Adjust, repair or replace components as necessary. Refer to Disc Brake System
Diagnosis.
Did you find and correct a condition?

1. Install or connect components that were removed or disconnected during diagnosis.

2. Road test the vehicle in order to confirm proper operation. Refer to Brake System  |Go to

6 Vehicle Road Test. Stepa€fhe2

System OK

Is the condition still present?
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Brake Fluid Loss

Is the condition still present?

Stepl Action Yes No
DEFINITION: Brake fluid level is low not related to linng wear.
. . . Go to Go to Symptors - Hydraulic
i 3
I |Were you sent here from the Hydraulic Brake Symptom table’ Stepi€%2  |Brakes
1. Inspect the following hydraulic brake system components for brake flud leaks:
2.
o Flexible brake hose connections; threaded and bolted
o Flexible brake hose crimping joints
o Brake pipe fittings
o (Caliper piston seals
2 Goto Go to Stepa€%o3
o Wheel cylinder piston seals, if equipped Stepa€sed 70 10 Slepdtiod
o Master cylinder reservoir
o Master cylinder reservoir low pressure hose, if equipped
o Brake pressure modulator valve (BPMV) assembly, if equipped
3. Reparr or replace components as necessary. Refer to Hvdraulic Brake Svstem
Diagnosis.
Did you find and correct a condition?
1. Disconnect the vacuum check valve from the booster to relieve vacuum reserve.
2. Separate the master cylinder from the vacuum brake booster. Do not disconnect
any brake pipes. _ _
3 Goto Go to Svimptons - Hvdraulic
3. Inspect the rear of the master cylinder for a brake fluid leak. Stepa€%od  [Brakes
4. Inspect for brake fluid in the vacuum brake booster.
Did you find the brake flud leak?
Replace the brake master cylinder and the vacuum brake booster. Go to
4 v Ar0) ae”
Did you complete the replacement? Slepatoad
1. Install or connect components that were removed or disconnected during diagnosis.
2. Road test the vehicle to confirm proper operation. Refer to Brake System Vehicle |Go to . :
> Road Test. Stepaeosn | YSEMOK

Related Part Information

Part Name Catalog Name Part Code
Brake Fluid FLUID,BRAKE SJ006
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Disc Brake System Diagnosis

Test Description

The numbers below refer to the step numbers on the diagnostic table:

9.
10.
12.

15.

19.

22,

Disc brake rotor thickness variation that exceeds the maximum acceptable level can cause brake pulsation.

Disc brake rotor thickness variation that exceeds the maximum acceptable level can cause brake pulsation.

Lubricant leaks ffom non-brake system components may come in contact with and contaminate brake system components.
Lubricant leaks ffom non-brake system components may come in contact with and contaminate brake system components.
Disc brake rotor shields/backing plates that come i contact with disc brake rotors may cause brake system noise.

Disc brake rotor assembled lateral runout (LRO) that exceeds the maximum acceptable level can lead to thickness variation.

Step' Action

Yes

No

DEFINITION: This diagnostic table is designed to diagnose ONLY the components of the DISC brake system in order to determine if the DISC
brake system is operating correctly. You will be directed by the appropriate Symptom table to go to other brake system diagnostic tables as

Did you complete the inspection and replacement?

Stepa€ool2)

appropriate.
Go to
. . : Go to Syimpions -
T ) —
I |Were you sent here froma Brake Symptom table? Siepd€%e |Hydraulic
Brakes
Visually mspect the disc brake pads for the following conditions:
Refer to Brake Pad Inspection.
¢ Lining thickness below specifications
. . n 9 . Go to Goto
2 ¢ Uneven and/or abnormal wear 4€" edge-to-edge and/or side-to-side Stepi€%a3 |Stepa€®al?
* [ooseness or damage 46 including brake pad hardware
¢ Evidence of contamination from an external substance
Did you find any conditions to mdicate a concern with any of the front and/or rear disc brake pads?
. J Go to Go to
7 9
3 |Are any of the front disc brake pads contaminated Stend€%8 |Stenac
. : Go to Go to
7 1]
4 |Are any of'the front disc brake pads worn unevenly? Stend€T [Stena€is
. . Go to Go to
7 9
5 |Are any of the front disc brake pads and/or brake pad hardware loose or damaged? Stend€%q7 |Stenace
1. Remove and mspect the worn disc brake pads for glazing, looseness, heat spots or damage.
6 2. Replace the worn disc brake pads as a complete axle set. Refer to Front Disc Brake Pads Replacement. Goto ae”




Step

Action

Yes

No

1. Caution:

Support the brake caliper with heavy mechanic wire, or equivalent, whenever it is separated from its mount

and the hydraulic flexible brake hose is still connected. Failure to support the caliper n this manner will

cause the flexible brake hose to bear the weight of the caliper, which may cause damage to the brake hose

and in tun may cause a brake flud leak.
2. Note:

Do NOT disconnect the hydraulic brake flex hoses from the calipers.

3. Remove the fiont brake caliper, as appropriate, from the mounting bracket and support the brake caliper.

Refer to Front Brake Caliper Replacement.

4. Inspect the disc brake caliper mounting bracket and the mounting/shiding hardware for the following
conditions:

o Binding or seized hardware
o Worm, damaged or missing hardware components

o Loose, bent, cracked, or damaged brake caliper mounting bracket

6. Replace components as required. Refer to Front Brake Caliper Bracket Replacement

7. Replace the unevenly-worn, loose or damaged disc brake pads as a complete axle set. Refer to Front Disc

Brake Pads Replacement.

Did you complete the mnspection and replacement?

Go to

Stepd€%ol2f*

1. Inspect the disc brake calipers, brake hoses and brake pipes for evidence of an external brake fluid leak.
2. Replace any components found to be leaking brake fluid. Refer to the following procedures as required:

3.

[+]

Front Brake Caliper Overhaul

o Front Brake Caliper Replacement

[+]

Front Brake Hose Replacement

o Brake Pipe Replacement

Did you find and correct the source of the leak causing contammation of the brake pads?

Go to
Stepa€ol |

Go to
Stepa€?ed

1. Inspect the wheel drive shaft outer seals for damage and evidence ofa grease leak.

2. Replace any wheel drive shaft seal that is found to be leaking grease which may be the source of the
contamination to the brake pads. Refer to Front Wheel Drive Shaft Outer Joint Replacement.

Did you find and correct the source of the leak causing contammation of the brake pads?

Go to
Stepa€ool |

Go to
Stepa€ool )

10

1. Inspect the automatic transmission cooling system Ines, if equipped, for damage and evidence of an
external flud leak which may be the source of the contammation to the pads.

2. Replace any components found to be leaking which may be the source of the contamination to the pads.

Did you find and correct the source of the leak causing contammation of the pads?

Go to
Stepa€aol |




Step|

Action

Yes

No

11

1. Clean the remaming disc brake system components to remove any traces of the contammnant.

2. Caution:

Support the brake caliper with heavy mechanic wire, or equivalent, whenever it is separated from its mount

and the hydraulic flexible brake hose is still connected. Failure to support the caliper n this manner will

cause the flexible brake hose to bear the weight of the caliper, which may cause damage to the brake hose

and in tun may cause a brake flud leak.
3. Note:
Do NOT disconnect the hydraulic brake flex hoses from the calipers.

4. Remove the fiont disc brake caliper from the brake caliper mounting bracket and support the brake
caliper. Refer to Front Brake Caliper Replacement.

5. Inspect the disc brake caliper mounting/sliding hardware for the following conditions:

6. Refer to Front Disc Brake Mounting and Hardware Inspection.

o Binding or seized hardware
o Distorted, worn, damaged or missing hardware components

8. Replace the brake mounting/sliding hardware components as required. Refer to Front Disc Brake
Mounting and Hardware Inspection.

9. Replace the contammated brake pads as a complete axle set. Refer to Front Disc Brake Pads
Replacement.

Did you complete the cleaning, mspection and replacement?

Go to

Stepi€ol2

(]

1. Check the thickness of each of the disc brake rotors.
2. Note:
Make the following determination and answer the question individually for EACH rotor.

3. Make a determmation for each brake rotor if the brake rotor can be REFINISHED and REMAIN
ABOVE the minimum requirements.

Refer to Brake Rotor Thickness Measurement.

Does the brake rotor meet the minimum requirements for REFINISHING?

Go to
Stepa€ool 3

Go to
Stepa€ol 6

13

Note:
Make the following determination and answer the question individually for EACH rotor.

Inspect each of the brake rotors for thickness variation that exceeds the maximum acceptable level Refer to

Brake Rotor Thickness Variation Measurement.

Does the brake rotor exhibit thickness variation that exceeds the maximum acceptable level?

Go to
Stepa€ool 5

Go to
Stepa€lool4




Step|

Action

Yes

No

1. Inspect each of the brake rotors for the following surface and wear conditions:

2. Refer to Brake Rotor Surface and Wear Inspection.

3.

o Heavy rust and/or pitting

o Cracks and/or heat spots

o Excessive blueing discoloration

o Deep or excessive scoring beyond maximum acceptable level
4. Note:

Make the following determination and answer the question individually for EACH rotor.

5. Make a determmnation for each brake rotor if the brake rotor requires refinishing based upon the results of

the mspection.
6. Ifthe brake rotor exhibits any of the conditions listed previously, it requires refinishing.

Does the brake rotor require REFINISHING?

Go to
Stepa€ool s

Go to
Stepa€so2()

1. Refinish the brake rotor. Refer to Brake Rotor Refinishing.

2. Inspect the brake rotor thickness. Refer to Brake Rotor Thickness Measurement.

Were you able to REFINISH the brake rotor within the minimum requirements?

Go to
Stepa€oo20

Go to
Stepa€ool 9

16

Is the brake disc at or below the DISCARD requirements?

Go to

Go to

Stepa€onl9

Stepa€fool 7,

Note:
Make the following determination and answer the question individually for EACH rotor.

[nspect each of the brake rotors for thickness variation that exceeds the maximum acceptable level. Refer to

Brake Rotor Thickness Variation Measurement.

Does the brake rotor exhibit thickness variation that exceeds the maximum acceptable level?

Go to
Stepa€ool 9

Go to
Stepa€lool 8

1. Inspect each of the brake rotors for the followng surface and wear conditions:

2. Refer to Brake Rotor Surface and Wear Inspection.

3.

o Heavy rust and/or pitting

o Cracks and/or heat spots

o Excessive blueing discoloration

o Deep or excessive scoring beyond maximum acceptable level
4. Note:

Make the following determination and answer the question individually for EACH rotor.

5. Make a determmation for each brake rotor if the rotor requires replacement based upon the results of the

mspection.

6. Ifthe brake rotor exhibits any of the conditions listed previously, it requires replacement.

Does the brake rotor require REPLACEMENT?

Go to
Stepa€ool 9

Go to
Stepa€ee20




Step| Action Yes No

Note:

Whenever a brake rotor is replaced, the assembled lateral runout (LRO) of the brake rotor must be measured to _
1 [ensure optimum performance of the disc brakes. Go to Py
. Stepa€?o022

Replace the brake rotor. Refer to Front Brake Rotor Replacement.

Did you complete the replacement?

Note:

Make the following determination and answer the question individually for EACH rotor.
20 Goto Goto
“  |Inspect each of the brake rotors for assembled lateral runout (LRO) that exceeds the maximum acceptable level. |Stepa€%.2 1|Stepa€%q22

Refer to Brake Rotor Assembled Lateral Runout Measuremment.

Does the brake rotor exhibit assembled LRO that exceeds the maximum acceptable level?

Correct the LRO for each brake rotor that was determined to have LRO exceeding the maximum acceptable
2 level. Refer to Brake Rotor Assembled [ ateral Runout Correction. Go to .

‘ _ Stepa€ %22
Did you conmplete the operation?
Disc Brake
) . L . System OK

[nstall or connect components that were removed or disconnected during diagnosis.
22 ae”
== . . Return to

v
Did you complete the operation? Symptom
Table
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Drum Brake System Diagnosis

Test Description

The number below refers to the step number on the diagnostic table:

18. Drum brake backing plates that come in contact with brake druns may cause brake system noise.

Stepl Action

Yes

No

DEFINITION: This diagnostic table is designed to diagnose ONLY the components of the DRUM brake systemin order to determine if the
DRUM brake system is operating properly. You will be directed by the appropriate Symptom table to go to other brake system diagnostic tables

Did you complete the mspection and, if necessary, the replacement?

as appropriate.
. . : Go to Go to Symptons -
i )
I |Were you sent here froma Brake Symptom table? Stepd€%  |Hydraulic Brakes
1. Remove the brake drums. Refer to Brake Drum Replacement.
2. Inspect the drumbrake shoes for the following conditions:
3.
2 o Lining thickness below specifications Go to : Go to Stepa€Yoo?
- ’ Stepa€fao3 '
o Uneven and/or abnormal wear 4€" edge-to-edge and/or side-to-side
o Looseness, damage, glzing, or ncorrect linng material
Did you find any conditions to mdicate a concern with any of the drum brake shoes?
. Go to : .
; shoes 9 ; e
3 |Are any of the brake shoes contaminated? Siend€ Go to Stepa€eS
1. Inspect the wheel cylinders for evidence of an external brake fluid leak.
. s . . . Go to
4 2. Replace any wheel cylinder that is found to be leaking brake fhud. Refer to Rear Brake . ae”
Cylinder Replacement. SiepaCiedd
wamm&ﬁ components which are worn, damaged, discolored
due to stress, broken or missing. Refer to Drum Brake Hardware Inspection.
5 2. Replace components as required. Refer to Drum Brake Hardware Replacement. Go to ae”
Stepa€fo8
3. Replace the drumbrake shoes. Refer to Brake Shoe Replacement.
Did you complete the inspection and replacement?
1. Clean the remaming drum brake system components to remove any traces of the contamnants.
2. Inspect the drumbrake hardware for any components which are worn, damaged, discolored
due to stress, broken or missing. Refer to Drum Brake Hardware Inspection.
6 3. Replace the drum brake hardware components as required. Refer to Drum Brake Hardware (.JO 0 o ae”
Stepa€ool
Replacement.
4. Replace the contammated brake shoes. Refer to Brake Shoe Replacement.
Did you complete the cleaning, nspection and replacement?
1. Inspect the drum brake hardware for any components which are worn, damaged, discolored
due to stress, broken or missing. Refer to Drum Brake Hardware Inspection.
Go to -
’ 2. Replace components as required. Refer to Drum Brake Hardware Replacement. Stepa€ho8 a€




Step| Action Yes No
1. Check the diameter of each of the brake drums.
2. Note:
Make the following determination and answer the question individually for EACH rotor.
Go to . e
8 3. Make a determination for each brake drumif the drumcan be REFINISHED and REMAIN  [Stepi€%09 Onleslge .
ABOVE the minimum requirements.
Refer to Brake Drum Diameter Measurement.
Does the brake drum meet the mmimum requirements for REFINISHING?
1. Inspect each of the brake druns for the following surface and wear conditions:
2. Refer to Brake Drum Surface and Wear Inspection.
3.
o Braking surface conditions
Other List:table-list3
o Braking surface wear conditions
Other List:table-list3
4. Note:
. _ L Go to : .
C . ; { . oA
9 Make the following determination and answer the question individually for EACH rotor. Stena€%o] 0 Go to Stepa€¥ool4
5. Make a determmation for each brake drum if the drum requires refinishing based upon the
results of the nspection.
6. Ifthe brake drum exhibits any of'the following conditions, it requires refinishing:
7.
o Drumexhibits one or more of the braking surface conditions listed previously.
© Drumis beyond the acceptable level in one or more of the braking surface wear
conditions listed previously
Does the brake drum require REFINISHING?
1. Refinish the brake drum Refer to Brake Drum Refinishing.
10 2. Inspect the brake drum diameter. Refer to Brake Drum Diameter Measurement. Go to Go to Steni€%ol3
Stepd€faol4 SAePEtol
Were you able to REFINISH the brake drum within the minimum requirements?
: . Go to : .
i ) - o . <A
11 |ls the brake drumat or below the DISCARD requirements’ Stend€%al3 Go to Stepa€?uol2




Table

Step Action Yes No
1. Inspect each of the brake druns for the following surface and wear conditions:
2. Refer to Brake Drum Surface and Wear Inspection.
3.
o Braking surface conditions
Other List:table-list3
o Braking surface wear conditions
Other List:table-list3
4. Note:
12 Goto Go (0 Stepa€ %ol 4
Make the following determination and answer the question individually for EACH rotor. Stepa€sol 3 10 10 Slepac/eo 1
5. Make a determmnation for each brake drum if the drum requires replacement based upon the
results of the nspection.
6. Ifa brake drum exhibits any of the following conditions, it requires replacement:
7.
o Drumexhibits one or more of the braking surface conditions listed previously
© Drumis beyond the acceptable level in one or more of the braking surface wear
conditions listed previously
Does the brake drum require REPLACEMENT?
Replace the brake drum Refer to Brake Drum Replacement. Go to
13 e Aro ae”
Did you complete the replacement? Stepdt-onl 4
Inspect the brake shoes for proper adjustment. Refer to Drum Brake Adjustiment. G
14 ' © Go t0 Stepiiol 5
StepacY :
Are the brake shoes adjusted properly? Slepit ool &
Inspect the components of the brake drum adjustment hardware system for free movement and
correct operation. Refer to Drum Brake Adjusting Hardware Inspection. Go to . <A
15 Stend€%ol 7 Go to Stepatonl6
Do the drum brake adjusting hardware components operate freely and correctly?
Replace the drum brake adjusting hardware components as necessary. Refer to Drum Brake _
Adjusting Hardware Replacement. Go to -
16 o) a€
Stepa€ool 7
Is the replacement conplete?
. Adjust the drum brake shoes. Refer to Drum Brake Adjustiment. Go to Retur to Symptom
Were you able to complete the adjustment? Stepa€%a20 [Table
[nspect the drum brake backing plate for the followng:
® Excessive wear or rust Go to
18 o) Go to Stepd€%a20
¢ Damage and/or evidence of contact with the brake drum Stepa€ool 9
Does the drumbrake backing plate exhibit any of these conditions?
Reparr or replace the drum brake backing plate as necessary. Refer to Rear Brake Backing Plate
o |Replacement. Go to -
19 o) a€
Stepa€6020
Did you complete the repair or replacement?
Drum Brake
Install or connect components that were removed or disconnected during diagnosis. SystemOK
20 ae”
Did you complete the operation? l?etum 0
il Symptom




. BRAKES
. HYDRAULIC BRAKES
. DIAGNOSTIC INFORMATION AND PROCEDURES

R S

Hydraulic Brake System Diagnosis

Stepl Action Yes No

DEFINITION: This diagnostic table is designed to diagnose ONLY the components of the HYDRAULIC brake system in order to determine if
the HYDRAULIC brake system is operating properly. You will be directed by the appropriate Symptom table to go to other brake system
diagnostic tables as appropriate.

Goto
. Goto Synptons -
7 a 9
I |Were you sent here froma Brake Symptom table? Stepa€?a2 |Hydraulic
Brakes

Inspect and adjust the brake fhud level in the brake master cylinder. Refer to Brake Master Cylinder Reservor

5 Filling Golo. Go to
Stepd€%a3 |Stepa€fort

Was the brake fhud level low?
1. Inspect the brake flud for the following conditions, indicating brake fluid contammation:

2.
o Fhud separation, indicating two types of fluid are present

Other List:table-list3
3 Go to Go to
o Fhud discoloration Stepa€eS |Stepa€%

Other List:table-list3

3. Inspect the master cylinder reservoir cap diaphragmand the reservoir-to-master cylinder grommets for
swelling, indicating fluid contamination.

Do any of the above conditions exist?
1. Inspect the brake flud for the following conditions, indicating brake fluid contammation:

2.
o Fhud separation, indicating two types of fluid are present
Other List:table-list3

4 i . Go to Go to
o Fluid discoloration Stepa€oS |Stepa€ool2

Other List:table-list3

3. Inspect the master cylinder reservoir cap diaphragmand the reservoir-to-master cylinder grommets for
swelling, indicating fluid contamination.

Do any of the above conditions exist?




Step Action Yes No
1. Flush the hydraulic brake system. Refer to Hydraulic Brake Svstem Flushing.
2. Ifthe brake fluid WAS contammnated with an oil-based or a silicone-based fluid, ndicated by fhud
separation and/or a swollen master cylinder reservoir cap diaphragm and/or swollen reservoir-to-master
cylinder grommets, perform the following steps. Refer to the procedures indicated.
3.
1. Remove ALL of the following components listed. Each component contains internal rubber
seals/linings which have been contaminated.
2. Clean out the hydraulic brake pipes using denatured alcohol, or equivalent.
. . . . Go to -
5 3. Dry the brake pipes using non-lubricated, filtered air. Stend%0 ac
4. Reparr or replace ALL of the following components listed. Each component contains internal rubber
seals/linings which have been contaminated.
Other List:table-list3
4. Ifthe brake fluid was NOT contammnated with an oil-based fluid, but WAS contaminated with water or
dirt, rust, corrosion, and/or brake dust, replace the brake master cylinder reservoir cap diaphragm which
may have allowed moisture or dirt to enter the system
5. Refill and bleed the hydraulic brake system Refer to Hvdraulic Brake Svstem Bleeding
Did you complete the operation and any required repairs and/or replacements?
1. Inspect the following hydraulic brake system components for external fluid leaks. Repair or replace any of
the components found to be leaking brake fluid. Refer to the appropriate procedures:
2.
o Brake master cylinder reservoir cap diaphragm
o Brake Master Cylinder Replacement
o Front Brake Hose Replacement
o Rear Brake Hose Replacement
o Brake Pipe Replacement
o Front Brake Caliper Overhaul
6 - Go to Goto
o Front Brake Caliper Replacement Stepa€%s7 |Stepa€nl2
o Brake Proportion Valve Replacement . if equipped
o Brake Pressure Modulator Valve Replacement , if equipped
3. Ifyourepaired or replaced any of'the brake system components listed, bleed the hydraulic brake system
Refer to Hydraulic Brake System Bleeding. While bleeding the hydraulic brake system, observe for the
following conditions:
4.
o The presence of ar in the systemat a bleeder valve location other than at the repair location, except
if the brake master cylinder, and/or the proportioning valve asserrbly, was replaced
o Anunrestricted and even flow of brake fluid per axle during the bleeding procedure
Did you find and correct a condition?
- Was there air in the system at a bleeder valve location other than at the repar location, except if the brake master |Go to Goto
cylinder, and/or the proportioning valve assenbly, was replaced? Stepa€?ool 9|Stepa€aod
8  |Was the flow of brake fluid unrestricted and even per axle during the bleeding procedure? (,]0 I? o (,'0 © ,
Stepd€%a9 |Stepa€fool0




Step Action Yes No
Inspect the hydraulic finction of'the brake calipers and/or wheel cylinders, if equipped for proper operation. _ _
9 |Refer to Hydraulic Brake Component Operation Visual Inspection Goto Go to
Stepa€e2 1|Stepa€foo 4
Was the hydraulic finction of the brake calipers/wheel cylinders operating properly?
10 Was the flow of brake fluid restricted or uneven through front axle hydraulic components during the bleeding Goto Goto
procedure? Stepa€fnol 3|Stepa€ool |
1 Was the flow of brake fluid restricted or uneven through rear axle hydraulic components during the bleeding Goto Py
procedure? Stepd€Yol 7
Inspect the hydraulic finction of the brake calipers/wheel cylinders for proper operation. Refer to Hvdraulic Go to Go to
12 |Brake Component Operation Visual Inspection. Stend€%ol 5lStepa€al 3
Was the hydraulic finction of the brake calipers/wheel cylinders operating properly?
Determine if the brake caliper is restricting the flow of brake fluid and/or not operating properly:
1. Raise and support the vehicle. Refer to Lifting and Jacking the Vehicle.
2. Remove the tire and wheel assenblies. Refer to Tire and Wheel Removal and Installation.
13 3. Open the suspected brake caliper bleeder valve. Goto Goto
Stepd€ol 7|Stepa€fool4
4. Usinga large C-clanp, compress the brake caliper piston and observe for an unrestricted flow of brake
fluid and for free movement of the brake caliper piston.
5. Close the caliper bleeder valve.
Was the flow of brake fluid unrestricted and did the caliper piston move freely?
Reparr or replace any brake caliper/wheel cylinder that was not operating properly. Refer to the appropriate
procedure.
¢ Front Brake Caliper Overhaul
14 Go to s
¢ Front Brake Caliper Replacement Stepa€o21
* Rear Brake Cylinder Replacement
Did you complete the repair and/or replacement?
Bleed the hydraulic brake system to observe for the presence of air in the system and to observe for an
urrestricted and even flow of brake fluid per axle during the bleeding procedure. Refer to Hvdraulic Brake Go to Go to
15 |System Bleeding. Stepa€eo19|Stepa€iol 6
Was there air in the system?
16 |Was the flow of brake fluid unrestricted and even per axle during the bleeding procedure? Goto Goto
‘ \ P < &P ' Stepa€%e21|Stepi€lol 7
1. Inspect the hydraulic brake pipes and flexible brake hoses for signs of a fluid restriction; such as being
bent, kinked, pinched or damaged. Refer to Brake Pipe and Hose Inspection.
2. Replace any of the hydraulic brake pipes and/or flexible brake hoses found to be bent, kinked, pinched, or
damaged. Refer to the following procedures as necessary:
3.
17 Go to Go to
o Front Brake Hose Replacement Stepa€?ho2 1|Stepa€sol 8
o Rear Brake Hose Replacement
4. Ifnone of the hydraulic brake pipes or flexible brake hoses were visibly bent, kinked, pinched, or
damaged, replace the hydraulic brake flex hose at the restricted location.
Did you find and correct a condition?
1. Ifequipped with non-ABS, replace the proportioning valve assembly. Refer to Brake Proportion Valve
Replacement.
18 2. Ifequipped with ABS, replace the brake modulator assembly, in order to correct the hydraulic brake (g]:;:;gw 1 ae”
DICE 00

dynamic rear proportioning mechanical operation. Refer to Brake Pressure Modulator Valve Replacement.

Did you complete the replacement?




Step Action Yes No
1. Inspect the hydraulic brake system components for brake fluid seepage at a seal and/or fitting location,
which may have drawn air into the system
2. Inspect the hydraulic brake system components for evidence of a recent repair, which may have Go to Go to
C . 7
19 introduced air into the system. Stepd€ 6021 Stepd€?n20

3. Reparr or replace any of the components found to be mstalled incorrectly or seeping brake flud.

Did you find and correct a condition?
1. Inspect the brake master cylinder for nternal flud leaks. Refer to Brake System Internal [ eak Test.
2. Reparr or replace the brake master cylinder if' it is found to be leaking brake fluid internally. Refer to Brake |Go to [fcrum ©
20 o = e aros A |Symptom
Master Cylinder Replacement. Stepa€oe2 |
§ Table
Did you find and correct a condition?
Hydraulic
Brake
Install or connect components that were removed or disconnected during diagnosis. System OK
21 ae”
Did you complete the operation? Return to
Symptom

Table
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DIAGNOSTIC INFORMATION AND PROCEDURES

Brake Assist System Diagnosis

Stepl Action Yes No
DEFINITION: This diagnostic table is designed to diagnose ONLY the components of the brake ASSIST system in order to determine if the
brake ASSIST system is operating properly. You will be directed by the appropriate Symptom table to go to other brake system diagnostic
tables as appropriate.
. Go to Go to
7, 2 B}
I |Were you sent here froma Brake Symptom table? Stepi€%a3 |Steni€®%a2
, , o ‘ Goto ~ [Pbloms-
2 |Were you sent here directly from an electrical diagnostic to investigate vacuum as a possible concern? o ~ro, < |Hydraulic
Stepa€?eod Brakes
Inspect for proper brake pedal travel. Refer to Brake Pedal Travel Measurement and Inspection. Go to Go to
Is the brake pedal travel distance within the acceptable limits? Slepitiond IStepat o
1. Inspect for worn, missing, misaligned, bent or damaged brake pedal system components.
2.
o For the brake pedal pushrod component inspection, refer to Brake Pedal Pushrod Inspection. Go to
4 N N ‘ : _ (10 o ; Hydrau]}c
nspect the brake pedal bushings for excessive wear and/or damage and inspect the brake pedal [Stepa€%o5 |Brake System
for a misaligned, bent and/or damaged condition. Diagnosis
3. Replace the brake pedal system components that are worn, missing, nusaligned, bent or damaged.
Did you find and replace any worn, missing, misaligned, bent or damaged brake pedal system components?
Check the engine vacuum source that supplies vacuum to the vacuum brake booster. Refer to Brake System Go to Engine
5 [Vacuum Source Test. Go to Controls
Stepa€fob |Diagnostics
Is the vacuum reading within the acceptable limits? Information
6 |Does the condition occur during cold start-up conditions? i‘:;:g 04,7 i‘:;;z 98
Check engine vacuum, and vacuum pump operation, if equipped, under the same cold start-up conditions. _ _
7 |Refer to Engine Controls Diagnostics. Go to Go to
Stepa€a22|Stepa€ o9
Did you find and correct a condition?
8  |During the vacuum source test, did the vacuum booster check valve operate properly? Goto Goto
: > ‘ perale propery: Stepa€fol 0|Stepa€n9
Replace the vacuum booster check valve. Refer to Power Brake Booster Vacuum Check Valve and Hose _
9 |Replacement. (1io © o 10|3€”°
Stepa€iel 0]
Did you complete the replacement?
If equipped with a booster mounted separate vacuum sensor, inspect the vacuum sensor grommet for cracks, | _
jo [cuts, dry-rot, or dammage. Go to Go to
Stepa€fool |Stepa€aol2
Does the vacuum sensor grommet exhibit any of the conditions listed?
Replace the vacuum sensor grommet. Go to
11 oo, 1~|AE”
Did you complete the replacement? Stepatioel 2
1. Ifthe vehicle is equipped with a vacuum sensor, install a scan tool.
2. Using the Data Display function, determine if brake booster vacuum sensor data is available within either| 5 Go to
12 the chassis brake controls area or the powertrain engine controls area. Stepa€%ol 3|Stepi€iiel 2
Is vacuum sensor data available through the scan tool?




Step|

Action

Yes

13

Perform the vacuum booster leak-down test using a scan tool:
.

2.

. Turn the ignition OFF.

. Observe and record the vacuum sensor reading on the scan tool over a period of 60a€%oseconds.

6.

Was the rate of vacuum leak within the specified allowable range?

Release the brake pedal.

Accelerate the engine to approximately 3000 RPM, then release the throttle. Wait 2-3 seconds and
repeat once.

Turn the ignition ON. Do not start the engine.

Go to
Stepa€ol 8

Goto
Stepa€eol4

Note:

Vacuum readings will decrease by approximately 2.7a€%okPa (0.84€%oina€%oHg) for every 305a€%o1m
(1000a€%oft) of elevation above seal level.

Determine the rate of vacuum leak.
Specification

Maximum allowable vacuum leak rate: 10a€%okPa (3a€%0ind€%0Hg) in 60a€%oseconds

14

1.

2.

3.

4.

Did you conplete the operation?

Deplete the vacuum reserve by pressing the brake pedal several times, or by removing the vacuum
booster check valve.

Separate the master cylinder from the vacuum brake booster. Do not disconnect any brake pipes. Refer
to Brake Master Cylinder Replacement.

Ifequipped with a vacuum seal on the rear of the master cylinder, inspect the seal for damage and

Go to
Stepa€ol 3

ae”

correct positioning on the master cylinder. Replace the vacuum seal as necessary.

Carefully remnstall the master cylinder to the brake booster. Refer to Brake Master Cvlinder
Replacement.

6.

Perform the vacuum booster leak-down test using a scan tool:
L.

2.

. Turn the ignition OFF.
. Turn the ignition ON. Do not start the engine.

. Observe and record the vacuum sensor reading on the scan tool over a period of 60a€%oseconds.

Was the rate of vacuum leak within the specified allowable range?

Release the brake pedal.

Accelerate the engine to approximately 30004€%0RPM, then release the throttle. Wait
2a€"3a€%oseconds and repeat once.

Note:

Go to
Stepa€¥oo22

Go to
Stepa€oo2 |

Vacuum readings will decrease by approximately 2.7a€%okPa (0.84€%oina€%oHg) for every 305a€%om
(1000a€%oft) of elevation above seal level.

Determine the rate of vacuum leak.
Specification

Maximum allowable vacuum leak rate: 10a€%okPa (34€%0ind€%0Hg) in 60a€%oseconds




Step Action Yes No
1. Separate the master cylinder from the vacuum brake booster. Do not disconnect any brake pipes.
Before removing the master cylinder, first deplete the vacuum by removing the check valve or applying
the brake pedal several times. Refer to Brake Master Cvlinder Replacement.
16 2. Ifequipped with a vacuum seal on the rear of the master cylinder, inspect the seal for damage and Go to Go to
correct positioning on the master cylinder. Stepa€fool 7|Stepatonl 8
3. Ifequipped with a vacuum seal that is part of the booster, inspect the seal for damage.
Does the vacuum seal exhibit any of the conditions listed?
1. Ifequipped with a vacuum seal on the rear of the master cylinder, replace the vacuum seal as necessary.
Ensure the seal is positioned correctly during installation.
2. Ifequipped with a vacuum seal that requires replacement and which i part of the booster, the booster |5 o
17 assembly must be replaced. Stena€%l 7€
3. Carefully mstall the master cylinder to the brake booster. Refer to Brake Master Cvlinder Replacement.
Did you complete the replacement?
Perform the vacuum booster flnctional test:
1. Ifstill separated, remnstall the master cylinder to the booster. Refer to Brake Master Cylinder
Replacement.
2. Ifthe engine was started after reinstalling the master cylinder to the booster, perform the following:
3.
18 o With the engine OFF, depress the brake pedal several times to deplete the vacuum reserve. Go to Go to
Stepa€e2 1|Stepa€?ool 9
o Depress and mamntan moderate foot pressure on the brake pedal
o Start the engine and observe pedal operation.
o Observe for audible vacuum leaks.
o The brake pedal should fall slightly, then hold.
Is there an audible vacuum leak commg from the brake pedal area?
19 |Did the brake pedal fall lightly afier the engine was started, then hold? PN o
e SO0LAN 004
Perform the vacuum booster leak-down test:
1. Release the brake pedal.
2. Accelerate the engine to approximately 3000a€%.RPM, then release the throttle. Wait
2a€"3a€%oseconds and repeat once.
3. Turn the ignition OFF.
% 4. Wait 60a€%oseconds. Go to Go to
5. Depress the brake pedal 24€%otimes to check for vacuum booster available vacuum reserve. Observe Stepationd JStepatinl |
pedal effort.
6.
o Both pedal applies should be assisted.
o The amount of assist could dimimnish slightly with the second apply.
Were both pedal applies power assisted?
Replace the vacuum brake booster. Refer to Power Vacuum Brake Booster Replacement. Go to
21 o, ~~|EET
Stepa€%022

Did you complete the replacement?




Step|

Action

Yes

22

Install or connect the components that were removed or disconnected during diagnosis.

Did you conplete the operation?

Brake
Assist
System OK

Return to

Symptom
Table
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Brake System Vehicle Road Test

Preliminary Inspections

L.

2.

3.

4.

5

Visually mspect easily accessible brake system components for obvious damage and/or leaks which may indicate that the vehicle should not
be driven until further inspections have been conpleted.

Inspect the brake master cylinder reservorr flud level and adjust only if necessary for brake systemroad testing. Refer to Brake Master
Cylinder Reservoir Filling.

Inspect the tire mflation pressures and adjust as necessary.
Inspect the tire tread patterns to ensure that they are the same or very similar, especially per axle.

. Ensure that the vehicle is not loaded unevenly prior to brake systemroad testing,

Road Testing Procedure

L.

9.

10.

Warning:

Road test a vehicle under safe conditions and while obeying all traffic laws. Do not attempt any maneuvers that could jeopardize vehicle
control. Failure to adhere to these precautions could lead to serious personal injury and vehicle damage.

Start the engine and allow it to idle.
Visually mspect if the brake warning indicator lamp remains illummated.

[fthe brake system warning lamp remains illumnated, DO NOT proceed to test drive the vehicle until it s diagnosed and repamred. Refer to
Svimptons - Hydraulic Brakes.

Select a smooth, dry, clean and level road or large lot that is as free of traffic and obstacles as possible for brake system low speed road
testing.

With the transmission in PARK or Neutral, lightly apply the brake pedal. Observe both the pedal feel and the pedal travel.

o [fthe brake pedal apply felt spongy, or the pedal travel was excessive, DO NOT drive the vehicle until it is repaired.
o Ifthe brake pedal apply did not feel spongy and the pedal travel was excessive, proceed to stepa€oo0.
Release and apply the brakes.

While continuing to apply the brakes, shift the transmuission nto DRIVE or 1st, release the brakes and allow the engine to idle the vehicle
away from the stopped position. Observe for a slow release of the brake system

With the aid of an assistant to observe the vehicle's performance from outside of the vehicle, drive the vehicle at a low speed and lightly
apply the brakes while driving past the assistant. Have the assistant observe for brake system noise from the side of the vehicle closest to
them, while you observe both the pedal effort and the pedal travel

o [fthe brake pedal apply effort was excessive, or the pedal travel was excessive, DO NOT continue to test drive the vehicle until it is
repaired.

o [fthe brake pedal apply effort was not excessive and the pedal travel was not excessive, proceed to stepa€%a9.

. Drive the vehicle n the opposite direction, at the same low speed and lightly apply the brakes while driving past the assistant. Have the
assistant observe for brake systemnoise from the side of the vehicle closest to the assistant.

. Drive the vehicle at a low speed and shift the transmission mto NEUTRAL without applying the brakes. Observe for a rapid deceleration n
vehicle speed, mdicating possible brake drag.

. Select a smooth, dry, clean and level road that is as fiee of heavy traffic as possible for brake systemmoderate speed road testing.



19.

20.

. Drive the vehicle at a moderate speed. Observe for a pull and/or incorrect tracking of the vehicle without the brakes applied.

. While continuing to drive the vehicle at a moderate speed, perform several light applies of the brakes. Observe the pedal effort and the

pedal travel, observe for brake system noise, pulsation and/or brake drag.

o [fthe brake pedal apply effort was excessive, or the pedal travel was excessive, DO NOT continue to test drive the vehicle until it is
repaired.

o [fthe brake pedal apply effort was not excessive and the pedal travel was not excessive, proceed to stepa€%ol4.

. While continuing to drive the vehicle at a moderate speed, perform several moderate applies of the brakes. Observe the pedal effort and the

pedal travel, observe for brake system pulsation and/or uneven braking action 4€™ either side to side, or front to rear.
A small amount of vehicle front end dip 1s expected during a moderate apply of the brakes.

[fthe brake pedal apply effort was excessive, or the pedal travel was excessive, DO NOT continue to test drive the vehicle until it is
repaired.
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Brake Pedal Travel Measurement and Inspection

Special Tools
CH-28662 Brake Pedal Effort Gauge
For equivalent regional tools, refer to Special Tooks.

1. With the ignition OFF and the brakes cool, apply the brakes 34€"5a€%otimes, or until the brake pedal becomes firm, in order to deplete the
brake booster power reserve.



2.
Click here for full size

3. Install the CH-28662 gaugea€fo( 1), or equivalent, to the brake pedali€%o(3).

4. Measure and record the distance (a) from the brake pedala€%o(3) to the rim of the steering wheela€%o(2). Note the points of measurement.






6.

9.

10.

11

Click here for full size

Apply and maintain a force of 445a€%0N (100a€%olb) to the brake pedal, as indicated on the CH-2866.2 gaugea€%o( 1), or equivalent.

While mamntaining 445a€%o0N (100a€%olb) of force to the brake pedala€?o(3), measure and record the distanced€%o(b) from the same
point on the brake pedali€?o(3) to the same point on the rim of the steering wheela€%o(2).

Release the brake pedali€%o(3) and repeat stepsi€lood anda€%oa5 to obtain a second measurement. After obtaining a second
measurement, proceed to stepa€foo7.

Average the first and second measurements recorded for the 2a€%oapplies of the brakes.

Subtract the mitial unapplied distanced€%o(a), from the average applied distanced€%o(b) to obtamn the brake pedal travel
measurementa€o(c).

Compare the measurement obtamed with the specification. Refer to Brake Svstem Specifications.

Related Part Information

Part Name Catalog Name Part Code
Brake Pedal PEDAL,BRK(W/BRKT) 0045A
Brake Pedal PEDAL PKG,BRK 0049Z
Brake Pedal PEDAL,BRK 0050A
Brake Pedal PEDAL,BRK 0050B
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Brake System Vacuum Source Test

Note:

6.

9.

19.

20.

21.

22,

Engine temperature, accessory load, and elevation level will affect engine vacuum

Vacuumreadings will decrease by approximately 2.7a€%okPa (0.84€%0ina€%0Hg) for every 305a€%am (1000a€%oft) of elevation above
sea level

Disconnect the engine vacuum hose from the vacuum brake booster check valve.
Install a vacuum gauge to the engine vacuum hose.
Start the engine and allow the engine to idle until normal operating temperatures are reached.

With the vehicle n PARK or NEUTRAL with the park brake on, the engine idling, and the air conditioning (A/C) system OFF, check to
see if the engine vacuum reading is within the specified normal engine vacuum range.

. Specification

26a€52a€%0kPa (Ra€1 58€%0mac%oHg)

Turn the ignition OFF.

. Ifthe engine vacuum reading is within the specified normal range, proceed to stepa€%ol 0.

[fthe engine vacuum reading is NOT within the specified normal range, nspect the engine vacuum hose for the following conditions.

° Loose connection to the engine
o Collapse, deformation or contamination

o (Cracks, cuts, or brittleness

. Ifany of these conditions were found with the engine vacuum hose, replace the hose, then repeat stepsa€%o2a€ 4.

. Ifnone of these conditions were found with the engine vacuum hose, then there is an engine vacuum source problem, check the engine

vacuum system

. Remove the vacuum brake booster check valve from the booster.

. Install the check valve to the engine vacuum hose.

. Install the vacuum gauge to the check valve.

. Start the engine and allow the engine to idle in park or neutral with the park brake on and with the A/C system OFF, until normal operating

temperatures are reached.

. Turn the ignition OFF.
. Visually mspect the engine vacuum reading is maintained within the specified normal engine vacuum range.

. Specification

26a€752a€%kPa (8a€"1 5a€%0ind€%cHg)
[fthe engine vacuum reading is mantained within the specified normal range, proceed to stepa€%ol 8.

[fthe engine vacuum reading is NOT mamntamed within the specified normal range, replace the vacuum brake booster check valve, then
repeat stepsa€fool 14€7°15.

Inspect the vacuum brake booster check valve grommet for the following conditions:



o Loose comection to the vacuum brake booster
o Deformation or contamination
o (Cracks, cuts or brittleness

23. Ifany of these conditions were found with the check valve grommet, replace the grommet.
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Brake System External Leak Inspection

Warning:

Refer to Brake Fhud lrritant Warning.

Caution:

Refer to Brake Fhud Effects on Paint and Electrical Conponents Caution.

L.

2.

In order to mspect for external brake flud leaks, first mspect the fhud 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 fhud level is abnormally low, adjust the brake flud level. Refer to Brake Master Cvlinder Reservoir Filling.
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 fhud leak.

Turn the ignition OFF.

Visually nspect the following brake system components for brake flud leaks, excessive corrosion, and damage. Give particular attention to
all brake pipe and flexible hose connections to ensure that there are not any shight brake fhud leaks 4€ even though the brake pedal may
feel firm and hold steady:

9.

10

o

Master cylinder brake pipe fittings

o

All brake pipe connections

o

Brake pipes

o

Brake hoses and connections

o

Brake calipers and/or wheel cylinders

. While slight dampness around the master cylinder reservoir can be considered acceptable, brake flud leaking from any of the brake system
components requires immediate attention. [fany of these components exhibit signs of brake fluid leakage, repair or replace those
components. Affer the repair or replacement, remnspect the hydraulic brake system to assure proper flnction.
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Brake System Internal Leak Test

Warning:
Refer to Brake Fluid [iritant Warning.
Caution:
Refer to Brake Fluid Effects on Paint and Flectrical Components Caution.
l. Start the engine and allow it to idle.
2. Apply light, steady pressure to the brake pedal. Observe both the brake pedal feel and travel
3. Release the brakes and turn the ignition OFF.
4. Ifthe brake pedal apply felt spongy, but the brake pedal travel was not excessive, perform the following steps:
5.
L. Inspect the brake system for external leaks. Refer to Brake Svstem External Leak Inspection.

2. Pressure bleed the brake system in order to purge any air that may be trapped i the system Refer to Hvdraulic Brake System
Bleeding.




6.

|

Click here for full size

. Ifthe brake pedal apply did not feel spongy, but the brake pedal travel was excessive, perform the following steps:

I. Loosen the master cylinder-to-vacuum brake booster retaining nuts.

2. Carefully pull the master cylinder away from the vacuum brake booster just enough to inspect the mounting surface of the master
cylinder.

3. Inspect the master cylinder mounting surface at the primary pistona€%o(2) for brake flud leaks.

. Ifthe master cylinder exhibits any leakage around the primary pistond€%o(2), then the primary piston primary seald€%o(4) and/or secondary
seald€?%o(3) is leaking and the master cylinder requires overhaul or replacement.



10. Ifthe master cylinder primary pistond€%o(2) does not exhibit any leakage. pressure bleed the brake system Refer to Hydraulic Brake
System Bleeding.

L1. Ifthe brake pedal apply did not feel spongy, and the brake pedal travel was mnitially steady and not excessive, but then gradually fell, then
the master cylinder requires overhaul or replacement due to an internal leak past the secondary pistona€%o( 1) from the secondary piston
primary seala€%o(6) or secondary seald€%q(5).

12. Ifthe brake pedal apply did not feel spongy, and the brake pedal travel was mnitially steady and not excessive, then fell shghtly, then became
steady again, then the brake pressure modulator valve (BPMV) may be leaking mternally, and may require replacement.
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Hydraulic Brake Component Operation Visual Inspection

Disc Brake

i
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6.

7.

Click here for full size

With the tire and wheel assemblies removed and the brake rotors retamed by wheel lug nuts, visually inspect the brake caliper piston dust
boota€%o(2) sealing area to ensure that there are no brake fluid leaks.

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

While the brake system is at resta€%o(4), observe the position of the brake caliper pistona€%a( 1) in relation to the brake caliper housing.

. Have an assistant apply and release the brake pedal several times while you observe the operation of the hydraulic brake caliper.

1. Observe the brake caliper pistoni€%o( 1) for unrestricted and even movement during each apply of the brake systermi€%a(5).
2. Observe the brake caliper pistond€%o( 1) for an unrestricted and even return motion during each release of the brake systema€%o(6).

[fthe brake caliper pistond€%o( 1) did not exhibit unrestricted and even movement during brake systemapply and/or release, the piston
square seald€%a(3) may be worn or damaged and the brake caliper may require overhaul or replacement.

Drum Brakes



Click here for full size

. With the rear tire and wheel assemblies and the brake drums removed, visually inspect the wheel cylinder pistons boot sealing areas to
ensure that there are no brake fluid leaks.

. Ifany evidence of a brake fluid leak is present, the brake wheel cylinder requires replacement.

. Using firm hand pressure, simultaneously and evenly apply force on both brake shoes n order to compress the wheel cylinder pistons into
their bore.

. Evenly release the force from both brake shoes to allow the wheel cylinder pistons to return.

. Ifone or both of the wheel cylinder pistons did not exhibit unrestricted and even movement during apply and/or release of force, the wheel
cylinder may require replacement.
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Brake Pipe and Hose Inspection
Warning:
Refer to Brake Fhud lrritant Warning.
Caution:
Refer to Brake Fhud Effects on Paint and Electrical Conponents Caution.
L. Visually nspect all of the brake pipes for the following conditions:
2.
o Kinks, incorrect routing, missing or damaged retainers
o Leaking fittings, excessive corrosion
3. Ifany of the brake pipes exhibited any of the conditions Iisted, then the identified pipe, or pipes, require replacement.

4. Ensure that the vehicle axles are correctly supported at ride height n order to mamtain the proper relationship of the flexible brake hoses to
the chasss.



6.

9.

10.

Click here for full size

Visually mspect all of the flexible brake hoses for the following conditions:

o Kinksa€%o(1), improper routing, twists, chafing, missing or damaged retainers
o Leaking connections, perished, cracked, blistered, brittle or bulging hoses
[fany 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 nspect for soft spotsa€%o(2), indicating an nternal restriction. Inspect the
entire length of each flexible brake hose.

Ifany of the flexible brake hoses were found to have soft spotsa€%a(2), then the identified flexible brake hose, or hoses require
replacement.
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Brake Pedal Pushrod Inspection




Click here for full size
2. Disconnect the brake pedal pushrodd€%o(2) from the brake pedal.
3. Reposition the pedal pushrod boota€%o( 1) toward the front of the vehicle to expose as much of the pedal pushrodd€%a(2) as possible.
4. Inspect the brake pedal pushroda€?%o(2) for straightness.
5. Ifthe brake pedal pushroda€?%o(2) is not straight, then the pushrod requires replacement.
6. Return the pedal pushrod bootd€%o(1) to its original position on the pedal pushroda€%o(2).
7. Comnect the brake pedal pushroda€?o(2) to the brake pedal.

Related Part Information

Part Name Catalog Name Part Code
Brake Pedal Push Rod ROD,BRK PED PUSH 1850A
Brake Pedal Push Rod ROD,BRK PED PUSH 1900A



Repair Instructions
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Hydraulic Brake Fluid Replacement

Warning:

Brake Fhud lrritant Warning

Caution:

Brake Fhud Effects on Paint and Electrical Conponents Caution

Caution:

Only use products that comply with GM specifications and check manufacturer information respectively. We recommend the use of GM genuine
products. Instructions must be followed at all times. The use of any type of fhud other than the recommended type of brake fluid, may cause
contammation which could result in damage to the internal rubber seals and/or rubber linings of hydraulic brake system components.

L.

6.

9.

With the engine OFF, apply and release the brake pedal several times until the pedal effort becomes firm to deplete the brake booster
POWET reserve.

Clean the outer surface of the master cylinder brake fluid reservoir, on and around the reservoir cap, prior to removing the cap and
diaphragm Brake Master Cylinder Reservoir Fillng

Fill the master cylinder brake flud reservoir to the maximum+fill level with GM approved brake fhud froma clean, sealed brake flud
container. Adhesives. Fluids. Lubricants, and Sealers

Maimtain the brake fluid level in the master cylinder brake fluid reservorr to between the minimum and maxmmum-fill level during the brake
fluid replacement procedure.

Following the hydraulic brake system bleeding procedure, bleed each of the hydraulic brake wheel circuits until clean, clear brake fhud is
observed coming from each bleeder valve. Hvdraulic Brake System Bleeding

Fill the master cylinder brake flud reservoir to the maximum+fill level with GM approved brake fhud froma clean, sealed brake flud
container. Brake Master Cylinder Reservoir Filling

Securely nstall the master cylinder brake fluid reservoir diaphragm and cap.
Slowly apply and release the brake pedal, observing the brake pedal feel.

[fthe brake pedal feels spongy, perform the following:

10.

1. Visually mspect the hydraulic brake system for external leaks. Brake Svstem External Leak Inspection

2. Usmng a scan tool, perform the antilock brake system autormated bleed procedure to remove any air that may have become trapped in
the brake pressure modulator valve (BPMV). Antilock Brake System Automated Bleed

Related Part Information

Part Name Catalog Name Part Code
Hydraulic Brake Fluid FLUID,HYD BRK (GLYCOL) 0800A
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Brake Master Cylinder Reservoir Filling
Warning:

Refer to Brake Fhud lrritant Warning.

Caution:

Refer to Brake Fluid Effects on Pant and Electrical Components Caution.




6.

7.

Click here for full size
Visually mspect the brake fluid level through the brake master cylinder reservora€%a(1).

Ifthe brake fluid level is at or below the minimum allowable levela€%o(3) during routine fluid checks, the brake systemshould be inspected
for wear and possible brake flud leaks.

Note:

Ifbrake flud is to be added to the brake master cylinder reservoira€%o(1), clean the outside of the reservoir and around the reservoir cap
prior to removing the cap.

Ifthe brake fluid level is at or below the minimum allowable levela€%o(3) and an inspection of the brake system did not reveal wear or
brake flud leaks, the brake fluid may be topped up to the maxmmum fill levela€%q(2).

If'a brake system service was just completed, the brake fluid may be topped up to the maximum fill levela€%o(2).

[fthe brake flud level is above the mminmum allowable levela€%o(3), adding brake fluid s not recommended under normal conditions.

Related Part Information

Part Name Catalog Name Part Code
Brake Master Cylinder Reservoir RESERVOIR KIT,BRK M/CYL 0159Z
Brake Master Cylinder Reservorr RESERVOIR,BRK M/CYL 0160A
Brake Master Cylinder Reservoir RESERVOIR,BRK M/CYL X0015
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Brake Master Cylinder Reservoir Replacement

Click here for full size

Cal]ouli Component Name

Warning:

Refer to Brake Fluid Irritant Warning

Caution:
Refer to Brake Fhud Effects on Paint and Electrical Conmponents Caution
Prelimnary Procedure

Brake Master Cylinder Replacement
1 Brake Master Cylinder Reservorr
Brake Master Cylinder Reservoir Seal

2 Procedure

Apply a small amount of the clean recommended brake fluid to the seals when nstalling.
3 Brake Fhud Level Indicator Switch

Brake Master Cylinder Reservor Pin

5 Brake Master Cylinder Reservor Cap
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Brake Master Cylinder Reservoir Replacement (PMC)

Click here for full size

Callouli Component Name

Warning:

Refer to Brake Fluid Irritant Warning

Caution:

Refer to Brake Fluid Effects on Paint and Electrical Conmponents Caution

Prelimnary Procedure
Brake Master Cylinder Replacement
1 Brake Master Cylinder Reservorr
Brake Master Cylinder Reservoir Seal
2 Procedure
Apply a small amount of the clean recommended brake fluid to the seals when nstalling.
3 Brake Fluid Level Sensor
Brake Master Cylinder Reservoir Bolt
Caution:
4 Refer to Fastener Caution.
Tighten
4.2a€%0N-m (37a€%0lbat o)
5 Brake Master Cylinder Reservor Cap

Related Part Information

Part Name Catalog Name Part Code
Brake Master Cylinder Reservoir RESERVOIR KIT,BRK M/CYL 0159Z




Part Name Catalog Name Part Code
Brake Master Cylinder Reservorr RESERVOIR,BRK M/CYL 0160A
Brake Master Cylinder Reservorr RESERVOIR,BRK M/CYL X0015
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Brake Master Cylinder Replacement
Removal Procedure
Warning:
Refer to Brake Fhud lrritant Warning,
Caution:
Refer to Brake Fhud Effects on Pamnt and Electrical Conmponents Caution.
L. Place the ignition switch in the OFF position.
2. Remove the battery. Refer to Batterv Replacement.
3. Remove the air cleaner and air inlet hose as an assembly. Refer to Ar Cleaner Assembly Replacement.




Click here for full size

. Remove the engine control module (ECM) bracket boltsa€%o( 1), and position the ECM and ECM bracket aside. Refer to Engine Control
Module Replacement.

. Apply and release the brake pedal several times until the pedal becomes firm to deplete the power vacuum brake booster vacuum reserve.
. Thoroughly clean the master cylinder reservorr and the master cylinder body to remove any dirt and debris.

. Disconnect the brake fluid level indicator switch electrical connector.



9.
Click here for full size

10. Siphon the brake fluid out of the master cylinder reservoird€%o( 1) using an air vacuum pump or a hand vacuum pumpa€?oo(2).



11.
Click here for full size

12. Disconnect the master cylinder secondary brake pipe fittinga€%o( 1 ).

13. Cap the brake pipe fitting and plug the master cylinder outlet port to prevent brake fluid loss and contamination.



14.
Click here for full size



15. Disconnect the master cylinder primary brake pipe fittinga€%o( 1 ).
16. Cap the brake pipe fitting and plug the master cylinder outlet port to prevent brake fluid loss and contamination.




17.
Click here for full size

18. Remove the master cylinder nutsa€%( 1).




19.
Click here for full size

20. Renwove the master cylindera€%o( 1) from the power vacuum brake booster.

21. Remove the brake fluid level indicator switch, if necessary. Refer to Brake Fhud Level Indicator Switch Replacement.

22. Remove the master cylinder reservorr, if necessary. Refer to Brake Master Cylinder Reservoir Replacement.
Installation Procedure

l. Install the master cylinder reservorr, if removed. Refer to Brake Master Cvlinder Reservoir Replacement.

2. Bench bleed the master cylinder. Refer to Brake Master Cylinder Bench Bleeding.
3. Install the brake fhud level indicator switch, if removed. Refer to Brake Fluid Level Indicator Switch Replacement.




4.
Click here for full size

5. Install the master cylindera€%o( 1) to the power vacuum brake booster.




—

6.
Click here for full size
7. Caution:

Refer to Fastener Caution.

8. Install the master cylinder nutsa€%o( 1) and tighten to 134€%o0N-m (1 158€%olba€%oin).




9.
Click here for full size

10. Connect the master cylinder primary brake pipe fittinga€%o( 1) and tighten to 184€%oN-m (134€%olba€%oft).

SN WD N



11.
Click here for full size

12. Connect the master cylinder secondary brake pipe fittingd€%o( 1 ) and tighten to 18a€%oN-m (13a€%0lba€ %oft).

13. Connect the brake fluid level indicator switch electrical connector.



Click here for full size

15. Position the ECM and ECM bracket to the original place, and install the ECM bracket boltsa€%o(1). Refer to Engine Control Module
Replacement.

16. Install the air cleaner and air inlet hose as an assenbly. Refer to Ar Cleaner Assembly Replacement.
17. Install the battery. Refer to Battery Replacenent.
18. Bleed the hydraulic brake system Refer to Hydraulic Brake System Bleeding.

Related Part Information

Part Name Catalog Name Part Code
Brake Master Cylinder CYLINDER.BRK MAS 0050A
Brake Master Cylinder CYLINDER KIT,BRK MAS 0050B
Brake Master Cylinder CYLINDER,BRK MAS 0050C
Brake Master Cylinder CYLINDER,BRK MAS (RPR) 0051A
Brake Master Cylinder CYLINDER.BRK MAS(W/BRK PRESS MOD VLV) 0054A

Brake Master Cylinder CYLINDER . BRK. MAS(W/P/B BOOS) 0055A



Part Name Catalog Name Part Code
Brake Master Cylinder CYLINDER,BRK MAS (W/ P/B BOOS & ELEK BRK CONT MDL) 0056A
Brake Master Cylinder CYLINDER,BRK MAS (W/ BRK PED EMU & TRAV SEN) 0058A
Brake Master Cylinder CYLINDER,BRK MAS (W/ BRK PED TRAV SEN & PUSH ROD) 0062A
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Brake Master Cylinder Replacement (PMC)
Removal Procedure
Warning:
Refer to Brake Fhud lrritant Warning,
Caution:
Refer to Brake Fhud Effects on Pamnt and Electrical Conmponents Caution.
1. Battery (@ Vehicle => Remove - Batterv Replacement
2. Remove the air cleaner and air inlet hose as an assembly. Air Cleaner Assenbly Replacement




3.
Click here for full size

4. Remove the engine control module (ECM) bracket boltsd€%o( 1), and position the ECM and ECM bracket aside. Engine Control Module
Replacement

5. Apply and release the brake pedal several times until the pedal becomes firm to deplete the power vacuum brake booster vacuum reserve.

6. Thoroughly clean the master cylinder reservoir and the master cylinder body to remove any dirt and debris.

7. N

Click here for full size
8. Retainer (1) (@ Brake Master Cylinder Reservor == Remove

9. Electrical Connector (2) (@ Brake Flud Level Indicator Switch == Disconnect






10.
Click here for full size

I'1. Siphon the brake fluid out of the master cylinder reservoird€%o( 1) using an air vacuum pump or a hand vacuum pumpa€?oo(2).

12. { Ifequipped } Clutch Master Cylinder Reservoir Hose (@ Brake Master Cylinder Reservor == Remove - Clutch Master Cylinder
Reservoir Hose Replacement

Click here for full size
14. Note:

Cap the brake pipe fittings to prevent brake flud loss and contammnation.
15. Brake Pressure Modulator Valve Rear Pipe Fitting (1) (@ Brake Master Cylinder (3) => Remove

16. Brake Pressure Modulator Valve Front Pipe Fitting (2) (@ Brake Master Cylinder (3) >> Remove

Click here for full size
18. Brake Master Cylinder Nut (1) => Remove [2x]

19. Brake Master Cylinder Washer (2) => Remove [2x]



20.
Click here for full size

21. Brake Master Cylinder (1) >> Remove
22. Brake Master Cylinder Seal (2) == Remove
23. Brake Master Cylinder Reservoir >> Remove - Brake Master Cvlinder Reservoir Replacement
Installation Procedure
I. Brake Master Cylinder Reservoir >> Install - Brake Master Cylinder Reservoir Replacement

2. Bench bleed the brake master cylinder. Brake Master Cvlinder Bench Bleeding

3.

Click here for full size
4. Note:

Ensure the brake master cylinder seal is seated conmpletely and is not twisted.
5. Brake Master Cylinder Seal (2) == Install

6. Brake Master Cylinder (1) >> Install

7




8. Brake Master Cylinder Washer (2) == Install [2x]
9. Caution:
Refer to Fastener Caution.
10. Brake Master Cylinder Nut (1) >> Install and tighten [2x] 14.83€%oN-1mi€%o (1 1a€%olbaE%oft)

Click here for full size

12. Brake Pressure Modulator Valve Front Pipe Fitting (2) (@ Brake Master Cylinder (3) >> Install and tighten 184€%oN-mi€%o
(13a€%olbatY%olt)

13. Brake Pressure Modulator Valve Rear Pipe Fitting (1) (@ Brake Master Cylinder (3) >> Install and tighten 183€%oN-mi€%o
(13a€%olbatY%olt)

14. { Ifequipped } Clutch Master Cylinder Reservoir Hose (@ Brake Master Cylinder Reservoir >> Install - Clutch Master Cylinder Reservoir
Hose Replacement

NN

Click here for full size

15.

16. Electrical Connector (2) (@ Brake Fluid Level Indicator Switch >> Connect

17. Retamner (1) (@ Brake Master Cylinder Reservor == Install



18.

Click here for full size

19. Position the ECM and ECM bracket to the original place, and install the ECM bracket boltsa€%o(1). Engine Control Module Replacement

20. Install the air cleaner and air nlet hose as an assenbly. A Cleaner Assembly Replacement

Vehicle => Install - Batterv Replacement

)
i

Battery @

21.

Bleeding

Hydraulic Brake System

22. Bleed the brake system.
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Brake Master Cylinder Bench Bleeding




9.

10.

Click here for fill size
Warning:

Refer to Brake Fhud lrritant Warning,

. Caution:

Refer to Brake Fhud Effects on Paint and Electrical Components Caution.

Secure the mounting flange of the brake master cylinder in a bench vice so that the rear of the primary piston is accessible.

. Remove the master cylinder reservoir cap and diaphragm

Install suitable fittings to the master cylinder ports that match the type of flare seat required and also provide for hose attachment.
Install transparent hoses to the fittings installed to the master cylinder ports, then route the hoses into the master cylinder reservorr.

Fill the master cylinder reservorr to the maximum fill level with brake fluid froma clean, sealed brake fluid container. Refer to Brake Master
Cylinder Reservoir Filling.

Ensure that the ends of the transparent hoses running into the master cylinder reservorr are fully submerged i the brake flud.

Using a smooth, round-ended tool, depress and release the primary piston as far as it will travel, a depth of about 253€%omm (1&€%0mn),
several times. Observe the flow of fluid coming from the ports.

. Asair is bled from the primary and secondary pistons, the effort required to depress the primary piston will increase and the amount of

travel will decrease.

. Continue to depress and release the primary piston until fhud flows freely from the ports with no evidence of air bubbles.
. Remove the transparent hoses from the master cylinder reservorr.
. Install the master cylinder reservorr cap and diaphragm

. Remove the fittings with the transparent hoses from the master cylinder ports. Wrap the master cylinder with a clean shop cloth to prevent

brake fhud spills.

. Remove the master cylinder from the vice.
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Brake Fluid Level Indicator Switch Replacement




Click here for full size

Callout|

Component Name

Brake Flud Indicator Switch Connector

Brake Flud Level Indicator Switch
Tip

Using needle nose pliers, carefully depress the retaining tab on the indicator switch and remove indicator switch from the reservorr.

Related Part Information

Part Na

me Catalog Name Part Code

Brake Fluid Level Indicator Switch SWITCH,BRK FLUID LVL IND 2655A
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Brake Pedal Assembly Replacement (RHD
Removal Procedure

1. Remove the instrument panel (I/P) pad assembly. Refer to [nstrument Panel Assembly Replacenent.
2. Remove the I/P tie bar. Refer to Instrument Panel Tie Bar Replacement.

3. Ifequipped with the electronic throttle control, disconnect the electrical wiring harmess connector from the accelerator pedal position sensor.




4.
Click here for full size

5. Ifequipped with the manual throttle control, disconnect the accelerator cable from the accelerator pedal by pulling and raising the cable
enda€fo( 1).




6.
Click here for full size

7. Ifequipped, disconnect the push rod retainerd€%o( 1) from the chutch pedal




8.
Click here for full size

9. Remove the retaining clipd€%o( 1) and pind€%o(2) from the brake pedal.

10. Release the brake booster pushrod from the brake pedal.
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11.
Click here for full size

12. Remove the brake booster-to-accelerator, brake and clutch (ABC) pedal module retaining nutsa€%o( 1) from the ABC pedal module.




13.
Click here for full size

14. Remove the ABC module-to-dash panel retaining nutsa€%o( 1) from the ABC pedal module.
15. Remove the ABC pedal module from the vehicle.

16. Remove the accelerator pedal fiom the ABC pedal module, if necessary.
Installation Procedure

1. Install the accelerator pedal to the ABC pedal module, if necessary.

2. Install the ABC pedal module nto the vehicle.



3.
Click here for full size
4. Caution:

Refer to Fastener Caution.

5. Install the ABC module-to-dash panel retaining nutsa€%o( 1) and tighten to 22a€%0N-m (1 6a€%0lba€%ofl).



6.

“lick

7. Loosely install the brake booster-to- ABC pedal module retaining nutsa€%af( 1).



8.
Click here for full size

9. Connect the brake booster pushrod to the brake pedal.

10. Install the pushrod pind€%o(2) to the brake pedal and nsert the retaining clipa€%o( 1) to the pind€%o(2).



11

“lick here for full size



. Completely tighten the brake booster-to- ABC pedal module retaining nutsa€%o( 1) to 228€%0N-m (16a€%0lba€%oft).

. Comnnect the push rod retainer to the clutch pedal.

. Ifequipped with the manual throttle control, connect the accelerator cable to the accelerator pedal.

. Ifequipped with the electronic throttle control, connect the electrical wirng harness connector to the accelerator pedal position sensor.
. Install the I/P pad assembly. Refer to Instrument Panel Assenbly Replacement.

. Install the I/P tie bar. Refer to Instrument Panel Tie Bar Replacement.
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Brake Pedal Assembly Replacement (LHD

Removal Procedure
1. Remove the steering column opening filler. Refer to Steering Colunn Opening Filler Replacement.
2. Remove the left floor air outlet duct. Refer to Floor Air Outlet Duct Replacement - Left Side.

3. Remove the steermg colurmn lower trim cover. Refer to Steering Colunn Lower Trim Cover Replacement.

4. Remove the infermediate steering shaft if the electrical power steering is not equipped or remove the steering colunn if the electrical power
steering is equipped. Refer to Intermediate Steering Shaff Replacement or Steering Colunn Replacement.




5.
Click here for full size

6. Disconnect the electrical connector of the stop lamp switcha€%o(1).

7. Ifequipped with the electronic throttle control, disconnect the electrical wiring harmess connector from the accelerator pedal position sensor.




8.
Click here for full size

9. Ifequipped with the manual throttle control, disconnect the accelerator cable from the accelerator pedal by pulling and raising the cable
enda€fo( 1).
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10.
Click here for full size

11. Ifequipped, disconnect the push rod retainera€%o( 1) from the chutch pedal.




12.
Click here for full size

13. Remove the retaining clipa€%o( 1) and pind€%o(2) from the brake pedal

14. Release the brake booster pushrod from the brake pedal.

Ch 0 hi—o W B2\ 0



15.

“lick here for fill size

16. Remove the brake booster-to-accelerator, brake and clutch (ABC) pedal module retaining nutsa€%o( 1) from the ABC pedal module.
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17.
Click here for full size

18. Remove the ABC module-to-dash panel retaining nutsa€%o( 1) from the ABC pedal module.
19. Remove the ABC pedal module from the vehicle.
20. Renwove the accelerator pedal fromthe ABC pedal module. if necessary.

Installation Procedure

1. Install the accelerator pedal to the ABC pedal module, if necessary.
2. Install the ABC pedal module nto the vehicle.



Jick | or full i
. Caution:

Refer to Fastener Caution.

. Install the ABC module-to-dash panel retaming nutsa€%o( 1) and tighten to 224€%o0N-m (1 64€%0lba€%oft).



6.
Click here for full size

7. Loosely install the brake booster-to- ABC pedal module retaining nutsa€%af( 1).






w

Click here for full size
9. Connect the brake booster pushrod to the brake pedal.

10. Install the pushrod pind€%o(2) to the brake pedal and nsert the retaining clipa€%o( 1) to the pind€%o(2).




Click here for full size

. Completely tighten the brake booster-to- ABC pedal module retaining nutsa€%o( 1) and tighten to 228€%0N-m ( 16a€%0lba€ oft).

. Comnect the push rod retamer to the clutch pedal, if equipped.

. Ifequipped with the manual throttle control, connect the accelerator cable to the accelerator pedal.

. Ifequipped with the electronic throttle control, connect the electrical wirng harness connector to the accelerator pedal position sensor.
. Comnect the electrical connector of the stop lamp switch.

. Install the mtermediate steering shaft or the steering colurm as necessary. Refer to Intermediate Steering Shaft Replacement or Steering

Colunn Replacement.

. Install the steering colurn lower trim cover. Refer to Steering Colunn [ ower Trim Cover Replacement.

. Install the left floor air outlet duct. Refer to Floor Air Outlet Duct Replacement - Left Side.

. Install the steering column opening filler. Refer to Steering Colunn Opening Filler Replacement.



. BRAKES
. HYDRAULIC BRAKES
. REPAIR INSTRUCTIONS

R S

Brake Proportion Valve Replacement

Removal Procedure

Warning:

Refer to Brake Fhud lrritant Warning,

Caution:

Refer to Brake Fhud Effects on Pamnt and Electrical Conmponents Caution.
L. Apply and release the brake pedal several times until the pedal becomes firm to deplete the power vacuum brake booster vacuum reserve.
2. Thoroughly clean the master cylinder reservorr and the master cylinder body to remove any dirt and debris.

3. Disconnect the brake fluid indicator switch electrical connector.




4.
Click here for full size

5. Siphon the brake fluid out of the master cylinder reservoira€%o( 1) using an air vacuum pump or a hand vacuum pumpa€?eo(2).



6.
Click here for full size

7. Disconnect the proportion valve outlet brake pipe fittingd€%a( 1).

8. Cap the brake pipe fitting to prevent brake fluid loss and contamination.



9.
Jick here for fill s

10. Remove the proportion valved€%o( 1) fiom the master cylinder.

Installation Procedure



1.
Click here for full size
2. Caution:

Refer to Fastener Caution.

3. Install the brake proportion valved€%( 1) to the master cylinder and tighten to 354€%0N-m (268€%0lba€%oft).






Click here for full size
5. Connect the proportion valve outlet brake pipe fittingd€%o( 1) and tighten to 18a€%oeN-m (134€%0lba€%oft).
6. Bleed the hydraulic brake system Refer to Hydraulic Brake System Bleeding.

Related Part Information

Part Name Catalog Name Part Code
Brake Proportioning Valve VALVE,BRK PROPN (W/BRK PRESS DIFF SW) 4625H
Brake Proportioning Valve VALVE SET,BRK PROPN 4624A
Brake Proportioning Valve VALVE KIT,BRK PROPN 46247
Brake Proportioning Valve VALVE,BRK PROPN 4625A

Brake Proportioning Valve VALVE,BRK PROPN X0007
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T

Brake Pressure Modulator Valve Front Brake Pipe Replacement

Removal Procedure

Warning:

Refer to Brake Flud lrritant Warning.
Caution:

Refer to Brake Flud Effects on Paint and Electrical Conmonents Caution.

1. Battery (@ Vehicle => Remove - Batterv Replacement

Click here for full size
3. Engne Control Module Bracket Bolt (1) (@ Battery Tray >> Remove
4. Engne Control Module and Bracket (2) >> Position aside

5. Clean all dirt and foreign material from the brake pipe fitting.

6. Z

Click here for fll size
7. Note:

Cap the brake pipe fitting and plug the brake master cylinder outlet port to prevent brake fluid loss and contamination.

8. Brake Pressure Modulator Valve Front Brake Pipe Fitting (1) (@ Brake Master Cylinder (2) == Remove



9. y
Click here for full size
10. Note:

Cap the brake pipe fitting and plug the brake pressure modulator valve inlet port to prevent brake fluid loss and contamination.

11. Brake Pressure Modulator Valve Front Brake Pipe Fitting (1) (@ Brake Pressure Modulator Valve (2) == Remove

12. " -
Click here for full size

13. Brake Pressure Modulator Valve Front Brake Pipe (1) (@ Brake Pipe Clip (2) == Unclip [3x]

14. Brake Pressure Modulator Valve Front Brake Pipe (1) (@ Vehicle => Remove

Installation Procedure

1. "
Click here for full size

2. Brake Pressure Modulator Valve Front Brake Pipe (1) (@ Vehicle >> Install

3. Brake Pressure Modulator Valve Front Brake Pipe (1) (@ Brake Pipe Clip (2) == Install [3x]



4. ;
Click here for full size
5. Caution:

Refer to Fastener Caution.

6. Brake Pressure Modulator Valve Front Brake Pipe Fitting (1) (@ Brake Pressure Modulator Valve (2) >> Install and tighten 2 14€%0N-
ma€%o (153€%0lbat%oft)

7. — -
Click here for full size

8. Brake Pressure Modulator Valve Front Brake Pipe Fitting (1) (@ Brake Master Cylinder (2) >> Install and tighten 18&€%oN-1mi€%o
(13a€%olbat%oft)

9

10. Engine Control Module and Bracket (2) >> Reposition

1'1. Engne Control Module Bracket Bolt (1) (@ Battery Tray >> Install and tighten - Engine Control Module Replacement
12. Battery (@ Vehicle == Install - Battery Replacement

13. Bleed the brake system Hydraulic Brake System Bleeding
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Brake Pressure Modulator Valve Rear Brake Pipe Replacement
Removal Procedure

Warning:

Refer to Brake Flud lrritant Warning.

Caution:

Refer to Brake Flud Effects on Paint and Electrical Conmonents Caution.

1. Battery (@ Vehicle => Remove - Batterv Replacement

Click here for full size
3. Engne Control Module Bracket Bolt (1) (@ Battery Tray >> Remove
4. Engne Control Module and Bracket (2) >> Position aside

5. Clean all dirt and foreign material from the brake pipe fitting.

Click here for fll size
7. Note:

Cap the brake pipe fitting and plug the brake master cylinder outlet port to prevent brake fluid loss and contamination.

8. Brake Pressure Modulator Valve Rear Brake Pipe Fitting (1) (@ Brake Master Cylinder (2) >> Remove



9. \)
Click here for full size

10. Note:
Cap the brake pipe fitting and plug the brake pressure modulator valve inlet port to prevent brake fluid loss and contamination.

11. Brake Pressure Modulator Valve Rear Brake Pipe Fitting (1) (@ Brake Pressure Modulator Valve (2) => Remove

12.

Click here for fll size
13. Brake Pressure Modulator Valve Rear Brake Pipe (1) @ Brake Pipe Clip (2) => Unclip [3x]

14. Brake Pressure Modulator Valve Rear Brake Pipe (1) @ Vehicle > Remove

Installation Procedure

1. F
Click here for full size

2. Brake Pressure Modulator Valve Rear Brake Pipe (1) (@ Vehicle => Install

3. Brake Pressure Modulator Valve Rear Brake Pipe (1) (@ Brake Pipe Clip (2) == Install [3x]



4. N
Click here for full size
5. Caution:
Refer to Fastener Caution.

6. Brake Pressure Modulator Valve Rear Brake Pipe Fitting (1) (@ Brake Pressure Modulator Valve (2) => Install and tighten 2 14€%oN-
ma€%o (153€%0lbat%oft)

| R

Click here for full size

8. Brake Pressure Modulator Valve Rear Brake Pipe Fitting (1) (@ Brake Master Cylinder (2) >> Install and tighten 183€%0N-ma€ %o
(13a€%olbat%oft)

9

10. Engine Control Module and Bracket (2) >> Reposition

1'1. Engne Control Module Bracket Bolt (1) (@ Battery Tray >> Install and tighten - Engine Control Module Replacement
12. Battery (@ Vehicle == Install - Battery Replacement

13. Bleed the brake system Hydraulic Brake System Bleeding
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Brake Pipe Replacement

Brake pipe is provided as the whole completed component. Ifthe brake pipe s defective, replace with the completed component. For the
specified torque of the brake pipe fasteners, refer to Fastener Specifications.

Related Part Information

Part Name Catalog Name Part Code
Brake Pipe PIPE.BRK 00252
Brake Pipe PIPE.BRK 0026A
Brake Pipe PIPE.BRK 0026B
Brake Pipe PIPE.BRK(W/FUEL FEED & FUEL RTN HOSE & EVAP EMIS PIPE) 5260A
Brake Pipe PIPE,BRK (W/FUEL FEED INTER HOSE) 5362A

Brake Pipe PIPE,.BRK(W/FUEL FEED RR HOSE) 5375A



. BRAKES
. HYDRAULIC BRAKES
. REPAIR INSTRUCTIONS

T

Front Brake Pipe Replacement - Right Side

Removal Procedure

Warning:

Refer to Brake Fhud lrritant Warning,

Caution:

Refer to Brake Fluid Effects on Pant and Electrical Components Caution.
1. Raise and support the vehicle. Liftmg and Jacking the Vehicle

2. Radiator Surge Tank (@ Vehicle >> Remove - Radiator Surge Tank Replacement

3. Brake Pressure Modulator Valve Front Brake Pipe Fitting (@ Brake Pressure Modulator Valve == Remove - Brake Pressure Modulator
Valve Front Brake Pipe Replacement

4. Brake Pressure Modulator Valve Rear Brake Pipe Fitting (@ Brake Pressure Modulator Valve => Remove - Brake Pressure Modulator
Valve Rear Brake Pipe Replacement

6. Note:

Cap the brake pressure modulator valve port to prevent brake fluid loss and contammnation.
7. Front Brake Pipe Fitting - Right Side (1) (@ Brake Pressure Modulator Valve (4) > Remove
8. Rear Brake Pipe Fitting - Left Side (2) (@ Brake Pressure Modulator Valve (4) == Remove

9. Rear Brake Pipe Fitting - Right Side (3) (@ Brake Pressure Modulator Valve (4) == Remove

10. " f

Click here for full size



11. Front Brake Pipe (1) @ Brake Pipe Clip (2) >> Unclip

Click here for full size
13. Rear Brake Pipe - Left Side (1) (@ Brake Pipe Clip (3) >> Unclip
14. Rear Brake Pipe - Right Side (2) (@ Brake Pipe Clip (3) => Unclip
15. Ar Conditioning Evaporator Hose Assenbly >> Remove - Air Conditioning Evaporator Hose Replacement

16. Remove the right front tire and wheel assembly. Tire and Wheel Removal and Installation

17. Front Compartment Splash Shield - Right Side => Remove - Front Conpartment Splash Shield Replacement

18. .
Click here for full size

19. Front Brake Pipe Fitting (1) (@ Front Brake Hose (2) => Remove

20. -
Click here for full size

21. Front Brake Pipe (1) @ Brake Pipe Clip (2) >> Unclip

22. Front Brake Pipe (1) (@ Vehicle => Remove



Installation Procedure

1. -
Click here for full size

2. Front Brake Pipe (1) (@ Vehicle => Install

3. Front Brake Pipe (1) @ Brake Pipe Clip (2) => Install

" ikt ol iz
5. Caution:

Refer to Fastener Caution.
6. Front Brake Pipe Fitting (1) (@ Front Brake Hose (2) >> Install and tighten 1 84€%oN-1ma€%eo ( 133€%0lba€%oft)
7. Front Compartment Splash Shield - Right Side >> Install - Front Compartiment Splash Shield Replacement
8. Install the right front tire and wheel assembly. Tire and Wheel Removal and Installation

9. Arr Conditioning Evaporator Hose Assebly =>> Install - Air Conditionng Evaporator Hose Replacement

Click here for full size
11. Rear Brake Pipe - Right Side (2) (@ Brake Pipe Clip (3) >> Install



12.

13.

14.

20.

21.

22,

23.

Rear Brake Pipe - Left Side (1) (@ Brake Pipe Clip (3) == Install

Click here for full size

Front Brake Pipe (1) @ Brake Pipe Clip (2) == Install

. Rear Brake Pipe Fitting - Right Side (3) (@ Brake Pressure Modulator Valve (4) == Install and tighten 1 8a€%oN-1mi€%o (138€%0lba€%oft)
. Rear Brake Pipe Fitting - Left Side (2) (@ Brake Pressure Modulator Valve (4) >> Install and tighten 183€%0N-ma€%o (138€%olba€%oft)

. Front Brake Pipe Fitting - Right Side (1) (@ Brake Pressure Modulator Valve (4) == Install and tighten 1 83€%0N-mi€%o

(138€%0lba€%oft)

. Brake Pressure Modulator Valve Rear Brake Pipe Fitting (@ Brake Pressure Modulator Valve >> Install - Brake Pressure Modulator

Valve Rear Brake Pipe Replacement

Brake Pressure Modulator Valve Front Brake Pipe Fitting (@ Brake Pressure Modulator Valve => Install - Brake Pressure Modulator
Valve Front Brake Pipe Replacement

Radiator Surge Tank (@ Vehicle >> Install - Radiator Surge Tank Replacement

Bleed the brake system Hvdraulic Brake Svstem Bleeding
Lower the vehicle.
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Front Brake Pipe Replacement - Left Side

Removal Procedure

Warning:

Refer to Brake Flud lrritant Warning.

Caution:

Refer to Brake Fluid Effects on Pant and Electrical Components Caution.

1. Raise and support the vehicle. Liftmg and Jacking the Vehicle

2. Brake Pressure Modulator Valve Front Brake Pipe Fitting (@ Brake Pressure Modulator Valve == Remove - Brake Pressure Modulator
Valve Front Brake Pipe Replacement

3. Brake Pressure Modulator Valve Rear Brake Pipe Fitting (@ Brake Pressure Modulator Valve => Remove - Brake Pressure Modulator
Valve Rear Brake Pipe Replacement

Click here for full size
5. Note:

Cap the brake pressure modulator valve port to prevent brake fluid loss and contammnation.

6. Front Brake Pipe Fitting (1) (@ Brake Pressure Modulator Valve (2) == Remove

Click here for full size
8. Front Brake Pipe (1) (@ Brake Pipe Clip (2) == Unclip
9. Arr Conditioning Evaporator Hose Assenbly >> Remove - Arr Conditioning Evaporator Hose Replacement

10. Battery Tray => Remove - Batterv Tray Replacement



I1. Power brake Booster Vacuum Check Valve and Hose Assenbly (@) Power Brake Booster >> Renmove and position aside - Power Brake
Booster Vacuum Check Valve and Hose Replacement

12.

Click here for full size

13. Front Brake Pipe Fitting (1) (@ Front Brake Hose (2) => Remove

14. TR
Click here for full size

5. Front Brake Pipe (1) @ Brake Pipe Clip (2) >> Unclip

16.

Click here for full size
17. Front Brake Pipe (1) (@ Brake Pipe Clip (2) == Unclip [3x]
18. Front Brake Pipe (1) @ Vehicle == Remove

Installation Procedure



| e L

Click here for full size
2. Front Brake Pipe (1) (@ Vehicle => Install

3. Front Brake Pipe (1) @ Brake Pipe Clip (2) >> Install [3x]

e J oy e - -
- T — i -
“v 2 3 t . \-

4. () )V
Click here for full size

5. Front Brake Pipe (1) (@ Brake Pipe Clip (2) => Install

Click here for full size
7. Caution:

Refer to Fastener Caution.
8. Front Brake Pipe Fitting (1) (@ Front Brake Hose (2) >> Install and tighten 1 83€%oN-ma€%o (133€%0lba€%oft)

9. Power brake Booster Vacuum Check Valve and Hose Assemrbly (@) Power Brake Booster >> Install - Power Brake Booster Vacuum
Check Valve and Hose Replacement

10. Battery Tray => Install - Battery Tray Replacement
11. Arr Conditioning Evaporator Hose Assembly == Install - Air Conditioning Evaporator Hose Replacement



12.
Click here for full size

13. Front Brake Pipe (1) (@ Brake Pipe Clip (2) == Install

Click here for full size

5. Front Brake Pipe Fitting (1) @ Brake Pressure Modulator Valve (2) >> Install and tighten 183€%oN-1mi€%o (133€%oba€%oft)

16. Brake Pressure Modulator Valve Rear Brake Pipe Fitting (@ Brake Pressure Modulator Valve == Install - Brake Pressure Modulator
Valve Rear Brake Pi lacement

17. Brake Pressure Modulator Valve Front Brake Pipe Fitting (@ Brake Pressure Modulator Valve => Install - Brake Pressure Modulator
Valve Front Brake Pipe Replacement

18. Bleed the brake system Hvdraulic Brake Svstem Bleeding
19. Lower the vehicle.
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Front Brake Hose Replacement

Removal Procedure
Warning:
Refer to Brake Dust Warning.
Warning:
Refer to Brake Fhud lrritant Warning,
Caution:
Refer to Brake Fhud Effects on Paint and Electrical Components Caution.
l. Raise and support the vehicle. Refer to Lifing and Jacking the Vehicle.
2. Remove the tire and wheel assenbly. Refer to Tire and Wheel Removal and Installation.

3. Cleanall dirt and foreign material from the brake hose and the brake pipe fittings.




4.
Click here for full size

5. Disconnect the brake pipe fittingd€%( 1) from the brake hosea€%o(2).

6. Cap the brake pipe fitting to prevent brake fluid loss and contammation.




7.
Click here for full size

8. Remove the brake hose retaining clipa€%o( 1) fiom the brake hose mounting bracket on the body frame.

9. Detach the brake hose ffom the brake hose mounting bracket.

2
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10.
Click here for full size

11. Detach the brake hosed€%o( 1) from the strut mounted brake hose retaming bracketa€%q(2).



Click here for full size
13. Remove the brake hose-to-brake caliper banjo retaining bolta€%o(1).
14. Remove the two copper brake hose sealing washersa€%o(2) from the brake hosed€%o(3).
15. Discard the two copper brake hose sealing washers.

16. Remove the brake hosed€%o(3) from the vehicle.

Installation Procedure
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Click here for full size

. Assemble the brake hose-to-brake caliper banjo retaining bolta€%( 1) with 24€%anew copper brake hose sealing washersa€%o(2) to the
brake hosed€%(3).

. Caution:
Refer to Fastener Caution.

. Install the brake hose assembly to the caliper and tighten the banjo retaining bolt to 404€%oN-m (304€%olba€%oft).



5.
Click here for full size
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7.
Click here for full size

8. Install the brake hose to the brake hose mounting bracket on the body frame.

9. Install the brake hose retaining clipa€%o(1) to the brake hose mounting bracket.




Click here for full size

11. Comnect the brake pipe fittingd€%o( 1) to the brake hosed€%o(2) and tighten to 1 83€%oN-m (134€%alba€%ofl).
12. Bleed the hydraulic brake system Refer to Hvdraulic Brake System Bleeding.

13. Install the tire and wheel assenbly. Refer to Tire and Wheel Removal and [nstallation.

Related Part Information

Part Name Catalog Name Part Code
Front Brake Hose HOSE KIT,FRT BRK  0699Z
Front Brake Hose HOSE,FRT BRK 0700A

Front Brake Hose HOSE,FRT BRK (RPR) 0700B
Front Brake Hose HOSE,FRT BRK 0700C
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Rear Brake Pipe Replacement - Left Side

Removal Procedure

Warning:

Refer to Brake Flud lrritant Warning.

Caution:

Refer to Brake Fluid Effects on Paint and Electrical Components Caution.

1. Raise and support the vehicle. Lifting and Jacking the Vehicle
2. Radiator Surge Tank (@ Vehicle >> Remove - Radiator Surge Tank Replacement

3.
Click here for full size
4. Note:

Cap the brake pressure modulator valve port to prevent brake fluid loss and contamination.

5. Rear Brake Pipe Fitting (1) (@ Brake Pressure Modulator Valve (2) => Remove

6. /-— |
Click here for full size

7. Rear Brake Pipe (1) (@ Brake Pipe Clip (2) >> Unclip



8.
Click here for full size

9. Evaporative Emission Pipe (1) (@ Evaporative Emission Canister Purge Solenoid Valve (2) => Disconnect

10. e ~ N
Click here for full size

11. Fuel Feed Pipe (1) (@ Fuel Rail (2) == Disconnect
12. Drivetrain and Front Suspension Frame >> Remove - Drivetrain and Front Suspension Frame Replacement
13. Fuel Tank >> Remove - Fuel Tank Replacement

Click here for full size

15. Rear Brake Pipe Fitting (1) (@ Rear Brake Hose (2) >> Remove



Click here for full size
17. Rear Brake Pipe (1) @ | Way Clip (2) == Unclip [3x]

Click here for full size
19. Brake Pipe Retainer Bolt (1) (@ Body Lower Structure >> Remove [2x]

20.

Click here for full size
21. Rear Brake Pipe (1) (@ Retainer (2) => Unclip [2x]



22.
Click here for full size

23. Brake Pipe Retainer Bolt (1) (@ Body Lower Structure >> Remove [4x]

" Click here for fill size
25. Rear Brake Pipe (1) @ Retainer (2) >> Unclip [4]
26. Rear Brake Pipe (1) @ Clip (3) >> Unclip [3x]
27. Rear Brake Pipe (3) @ Vehick >> Remove

Installation Procedure

2. Rear Brake Pipe (3) @ Vehicle >> Install
3. Rear Brake Pipe (1) @ Clip (3) == Install [3x]

4. Rear Brake Pipe (1) (@ Retainer (2) => Install [4x]



5.
Click here for full size

6. Caution:

Refer to Fastener Caution.

7. Brake Pipe Retainer Bolt (1) @ Body Lower Structure >> Install and tighten [4X]38€%oN-mi€%o (274€%olba€ %oin)

8.
Click here for full size

9. Rear Brake Pipe (1) @ Retainer (2) >> Install [2x]

10.
Click here for full size

11. Brake Pipe Retainer Bolt (1) @ Body Lower Structure >> Install and tighten [2x]38€%oN-mi€%o (274€%olba€ %oin)



Click here for full size

13. Rear Brake Pipe (1) (@ 1 Way Clip (2) == Install [3x]

Click here for full size
15. Rear Brake Pipe Fitting (1) (@ Rear Brake Hose (2) >> Install and tighten 183€%0N-ma€%o (138€%0lbac%ft)
16. Fuel Tank >> Install - Fuel Tank Replacement

17. Drivetrain and Front Suspension Frame >> Install - Drivetrain and Front Suspension Frame Replacement

)

here for fill size

18. &
Click

19. Fuel Feed Pipe (1) (@ Fuel Rail (2) => Connect



20.
Click here for full size

21. Evaporative Emission Pipe (1) (@ Evaporative Emission Canister Purge Solenoid Valve (2) >> Connect

22.
Click here for full size

23. Rear Brake Pipe (1) (@ Brake Pipe Clip (2) >> Install

Click here for full size
25. Rear Brake Pipe Fitting (1) (@ Brake Pressure Modulator Valve (2) >> Install and tighten 183€%0N-ma€%o (138€%0lba€%oft)
26. Radiator Surge Tank (@ Vehicle => Install - Radiator Surge Tank Replacement

27. Bleed the brake system Hydraulic Brake System Bleeding
28. Lower the vehicle.
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Rear Brake Pipe Replacement - Right Side
Removal Procedure

Warning:

Refer to Brake Flud lrritant Warning.

Caution:

Refer to Brake Fluid Effects on Paint and Electrical Components Caution.

1. Raise and support the vehicle. Liftmg and Jacking the Vehicle

2. Radiator Surge Tank (@ Vehicle >> Remove - Radiator Surge Tank Replacement

3 |

N G =
Click

here for full size
4. Note:

Cap the brake pressure modulator valve port to prevent brake fluid loss and contammnation.

5. Rear Brake Pipe Fitting (1) (@ Brake Pressure Modulator Valve (2) => Remove

6. 1] —— .
Click here for full size

7. Rear Brake Pipe (1) @ Brake Pipe Clip (2) >> Unclip



8.
Click here for full size

9. Evaporative Emission Pipe (1) (@ Evaporative Emission Canister Purge Solenoid Valve (2) => Disconnect

10. e ~ N
Click here for full size

11. Fuel Feed Pipe (1) (@ Fuel Rail (2) == Disconnect

12. Drivetrain and Front Suspension Frame >> Remove - Drivetrain and Front Suspension Frame Replacement

13.
Click here for full size

14. Rear Brake Pipe Fitting (1) (@ Rear Brake Hose (2) >> Remove



Click here for full size

16. Rear Brake Pipe (1) @ 1 Way Clip (2) => Unclip

17. ¢
Click here for full size

18. Evaporative Emission Pipe (1) (@ Evaporative Emission Canister Purge Pipe (2) >> Disconnect

Click here for full size

20. Fuel Feed Pipe - Fuel Tank (1) @ Fuel Feed Pipe (2) >> Disconnect



2L
Click here for full size

22. Brake Pipe Retainer Bolt (1) (@ Body Lower Structure >> Remove [2x]

23. Retaier (2) (@ Brake, Fuel Feed and Evaporative Emission Pipe == Remove [2x]

24,
Click here for full size

25. Clip (1) (@ Brake, Fuel Feed and Evaporative Emission Pipe >> Remove [3x]

26.
Click here for full size

27. Brake Pipe Retainer Bolt (1) (@ Body Lower Structure >> Remove [4x]

28. Retaier (2) (@ Brake, Fuel Feed and Evaporative Emission Pipe >> Remove [4x]



o N

Click here for full size
30. Evaporative Emission Pipe (1) (@ Vehicle == Remove
31. Fuel Feed Pipe (2) @ Vehicle >> Remove

32. Rear Brake Pipe (3) (@ Vehicle == Remove

Installation Procedure

>/_‘

N\

Click here for full size
2. Rear Brake Pipe (3) (@ Vehicle == Install
3. Fuel Feed Pipe (2) (@ Vehicle == Install

4. Evaporative Emission Pipe (1) (@ Vehicle >> Install

5.
Click here for full size

6. Retamer (2) (@ Brake, Fuel Feed and Evaporative Emission Pipe >> Install [4x]

7. Caution:



Refer to Fastener Caution.

8. Brake Pipe Retainer Bolt (1) (@ Body Lower Structure >> Install and tighten [4x]38€%0N-ma€%0 (27a€%0lba€%oin)

Click here for full size
12. Retainer (2) (@ Brake, Fuel Feed and Evaporative Emission Pipe => Install [2x]

13. Brake Pipe Retainer Bolt (1) (@ Body Lower Structure >> Install and tighten [2x]38€%oN-1ma€%o (274€%0lba€%oin)

Click here for full size

15. Fuel Feed Pipe - Fuel Tank (1) (@ Fuel Feed Pipe (2) => Connect



6. F
Click here for full size

17. Evaporative Emission Pipe (1) (@ Evaporative Emission Canister Purge Pipe (2) >> Connect

Click here for full size

19. Rear Brake Pipe (1) (@ 1 Way Clip (2) == Install

20.
Click here for full size

21. Rear Brake Pipe Fitting (1) (@ Rear Brake Hose (2) >> Install and tighten 1 84€%oN-1ma€%o (133€%0lba€%oft)
22. Drivetram and Front Suspension Frame >> Remove - Drivetrain and Front Suspension Frame Replacement



Click here for full size

26. Evaporative Emission Pipe (1) (@ Evaporative Emission Canister Purge Solenoid Valve (2) >> Connect

27.
Click here for full size

28. Rear Brake Pipe (1) (@ Brake Pipe Clip (2) >> Install



20.

30.

3L

32.
33.

Click here for full size

LA

Rear Brake Pipe Fitting (1) (@ Brake Pressure Modulator Valve (2) >> Install and tighten 183€%oN-1ma€%o (134€%0lba€%oft)
Radiator Surge Tank @ Vehicle >> Install - Radiator Surge Tank Replacement

Bleed the brake system Hvdraulic Brake System Bleeding
Lower the vehicle.
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Rear Brake Rear Pipe Replacement
Removal Procedure

Warning:

Refer to Brake Flud lrritant Warning.

Caution:

Refer to Brake Flud Effects on Paint and Electrical Conmonents Caution.

1. Raise and support the vehicle. Vehicle Lifing and Jacking Caution

2. Remove the rear tire and wheel assembly. Tire and Wheel Renoval and Installation

3. Clean all dirt and foreign material from the brake hose ends and the brake pipe fitting.

| L—1]

Click here for full size
5. Rear Brake Rear Pipe Fitting (1) (@ Rear Brake Hose (2) > Remove
6. Cap the brake pipe fitting to prevent brake fluid loss and contamination.
7. Rear Brake Rear Pipe Fitting (3) (@ Rear Brake Cylinder (4) > Remove
8. Rear Brake Rear Pipe (5) (@ Vehicle >> Remove

Installation Procedure

[ PR

L.

Click here for full size

2. Rear Brake Rear Pipe (5) (@ Vehicle == Install



3. Caution:
Refer to Fastener Caution.
4. Rear Brake Rear Pipe Fitting (3) (@ Rear Brake Cylinder (4) == Install and tighten 1 84€%oN-1mi€%o ( 1 34€%0lba€%oft)
5. Rear Brake Rear Pipe Fitting (1) (@ Rear Brake Hose (2) == Install and tighten 184€%o0N-ma€%o (13a€%0lba€%ofl)
6. Bleed the brake system Hydraulic Brake System Bleeding

7. Install the rear tire and wheel assenbly. Tire and Wheel Removal and Installation
8. Lower the vehicle.

Related Part Information

Part Name Catalog Name Part Code
Rear Brake Rear Pipe PIPE,RR BRK RR 1618B
Rear Brake Rear Pipe PIPE,RR BRK RR 1850A

Rear Brake Rear Pipe PIPE,RR BRK RR (RPR) X0032



1. BRAKES
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3. REPAIR INSTRUCTIONS
4.

Rear Brake Hose Replacement
Removal Procedure
Warning:
Refer to Brake Fhud lrritant Warning,
Caution:
Refer to Brake Fhud Effects on Pamnt and Electrical Conmponents Caution.
l. Raise and support the vehicle. Refer to Lifing and Jacking the Vehicle.
2. Remove the tire and wheel assenbly. Refer to Tire and Wheel Removal and Installation.

3. Cleanall dirt and foreign material from the brake hose ends and brake pipe fittings.




4.
Click here for full size

5. Disconnect the brake pipe fittingd€%o( 1) from the brake hose at the rear brake pipe side.

6. Cap or plug the brake pipe fitting end to prevent brake fluid loss and contammation.




7.
Click here for full size

8. Discomnect the brake pipe fittingd€%o( 1) from the brake hose at the wheel cylinder side.

9. Cap or plug the brake pipe fitting end to prevent brake flud loss and contammation.




10.
Click here for full size

I1. Remove the brake hose retaining clipa€%o( 1) ffom the brake hose mounting bracket on the body frame.

12. Detach the brake hose from the brake hose mounting bracket.



13.
Click here for full size

14. Remove the brake hose retaining clipa€%o( 1) ffom the brake hose mounting bracket on the rear axle.

15. Remove the brake hose from the brake hose mounting bracket.

Installation Procedure



1.
Click here for full size

2. Install the brake hose to the brake hose mounting bracket on the rear axle.

3. Install the brake hose retaining clipd€%o( 1) onto the hose fitting at the brake hose mounting bracket.



4.
Click here for full size

5. Install the brake hose to the brake hose mounting bracket on the body frame.

6. Install the brake hose retaining clipd€%o( 1) onto the hose fitting at the brake hose mounting bracket.



7.
Click here for full size
8. Caution:

Refer to Fastener Caution.

9. Connect the brake pipe fittingd€%o( 1) to the brake hose at the wheel cylinder side and tighten to 1 84€%0N-m (13a€%olba€%oft).






" Click here for fll size

. Connect the brake pipe fittingd€%q( 1) to the brake hose at the rear brake pipe side and tighten to 183€%o0 N-m (134€%0lba€%oft).

. Bleed the hydraulic brake system Refer to Hvdraulic Brake System Bleeding.

. Install the tire and wheel assenbly. Refer to Tire and Wheel Removal and Installation.

. Lower the vehicle.
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Hydraulic Brake System Bleeding (Pressure)

Special Tools

e (H-29532 Diaphragm Type Brake Pressure Bleeder

® (CH-50253 Brake Pressure Bleeder Adapter

Warning:

Refer to Brake Fhud liritant Warning,

Caution:

Refer to Brake Fhud Effects on Pant and Electrical Conponents Caution.

L.

2.

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

With the ignition OFF and the brakes cool, apply the brakes 3a€™5 times, or until the brake pedal effort increases significantly, to deplete
the brake booster power reservorr.

If'you have performed a master cylinder bench bleedng on this vehicle, or if you have disconnected the brake pipes from the proportioning
valve assenbly or the brake modulator assembly, you must perform the following steps to bleed air at the ports of the hydraulic
components.

l. Fill the master cylinder reservorr to the maximum+-full level with the approved brake fhud froma clean, sealed brake fhud contamner.
2. Ifremoval of the reservorr cap and diaphragm is necessary, clean the outside of the reservoir on and around the cap prior to removal

3. With the brake pipes installed securely to the master cylinder, proportioning valve assembly, or the brake pressure modulator valve
assembly, loosen and separate one of the brake pipes from the port of the component.

4. Note:

For the proportioning valve assembly or the brake pressure modulator valve assembly, perform these steps in the sequence of system
flow; begin with the fluid feed pipes on the master cylinder.

5. Allow a small amount of brake fluid to gravity bleed from the open port of the component.
6. Connect the brake pipe fitting to the component and tighten securely.
7. Have an assistant slowly depress the brake pedal fully and mamntain steady pressure on the pedal.
8. Loosen the same brake pipe fitting to purge air from the open port of the component.
9. Tighten the brake pipe fitting, then have the assistant slowly release the brake pedal
10. Wait 15a€%oseconds, then repeat steps 3.34€"3.7 until all air is purged from the same port of each component.

I1. With the brake pipe fitting mstalled securely to the master cylinder, proportioning valve assembly, or brake pressure modulator
assembly affer all air has been purged from the first port of the component that was bled, loosen and separate the next brake pipe
from the component and repeat steps 3.34€°3.8 until each of the ports on the component has been bled.

12. After completing the final component port bleeding procedure, ensure that each of the brake pipe fittings is properly tightened.

Fill the brake master cylinder reservoir to the maximun+fill level with the approved brake fluid froma clean, sealed brake fhud contamer.
Ensure the master cylinder reservoir remains at least half-full during this bleeding procedure. Add fluid as needed to remain the proper level

Clean the outside of'the reservoir on and around the reservoir cap prior to removing the cap and diaphragm
Set up the brake pressure bleeder followmng the manufacturer’s instructions.

Open the brake pressure bleeder fluid valve to allow pressurized brake fluid to enter the brake system



9. Wait approximately 30 seconds, and then mspect the entire hydraulic brake system in order to ensure that there are no existing external
brake fluid leaks.

10. Any brake fluid leaks identified require repair prior to conpleting this procedure.




19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

Click here for full size

. Install a proper box-end wrench onto the RIGHT REAR wheel hydraulic circuit bleeder valvea€%a( 1).
. Install a transparent hose over the end of'the wheel hydraulic circuit bleeder valvea€%a( 1).

. Submerge the open end of the transparent hose into a transparent containera€%o(2) partially filled with the approved brake fluid froma

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.

. Tighten the wheel circuit bleeder valve securely.
. Install a proper box-end wrench onto the LEFT FRONT wheel hydraulic circuit bleeder valve.

. Install a transparent hose over the end ofthe wheel hydraulic circuit bleeder valve, then repeat steps 10a€™12.

Install a proper box-end wrench onto the LEFT REAR wheel hydraulic circuit bleeder valve.

Install a transparent hose over the end of the wheel hydraulic circuit bleeder valve, then repeat steps 10a€™12.
Install a proper box-end wrench onto the RIGHT FRONT wheel hydraulic circuit bleeder valve.

Install a transparent hose over the end of the wheel hydraulic circuit bleeder valve, then repeat steps 10a€™12.

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

Close the brake pressure bleeder flud valve.

Remove the brake pressure bleeder from the brake master cylinder reservorr.

Fill the brake master cylinder reservoir to the maximun+full level with the approved brake fhud froma clean, sealed brake fhud contamer.
Slowly depress and release the brake pedal. Observe the feel of the brake pedal.

[fthe brake pedal feels spongy, repeat the bleeding procedure again. [ the brake pedal still feels spongy affer repeating the bleeding
procedure, perform the following step:
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2. Ifequipped with antilock brakes, using a scan toll, perform the antilock brake system automated bleeding procedure to remove any
air that may have been trapped in the brake pressure modulator valve (BPMV). Refer to Antilock Brake System Autormated Bleed

30. Turn the ignition ON, with the engine OFF. Check to see if the brake system warning lamp 1s illummated.
31. Note:

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

32. Ifthe brake system warning lamp remams illuminated, refer to Symptons - Hydraulic Brakes.
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Hydraulic Brake System Bleeding (Manual)

Warning:

Refer to Brake Fhud lrritant Warning.

Caution:

Refer to Brake Fhud Effects on Paint and Electrical Conponents Caution.
l. Place a clean shop cloth beneath the brake master cylinder to catch brake fluid spills.

2. With the ignition OFF and the brakes cool, apply the brakes 3a€™5 tumes, or until the brake pedal effort increases significantly, to deplete
the brake booster power reserve.

3. Ifyou have performed a brake master cylinder bench bleeding on this vehicle, or if you have disconnected the brake pipes from the
proportioning valve assembly or the brake pressure modulator assembly, you MUST perform the following steps to bleed air at the ports of
the hydraulic component.

9.

10.

12.

. Fill the master cylinder reservoir to the maximum-full level with the approved brake fluid froma clean, sealed brake fhud contamner.

[fremoval of the reservoir cap and diaphragm is necessary, clean the outside of the reservoir on and around the cap prior to removal

With the brake pipes mstalled securely to the master cylinder, proportioning valve assembly, or brake pressure modulator valve
assembly, loosen and separate one of the brake pipes from the port of the component.

Note:

For the proportioning valve assenbly or the brake pressure modulator valve assembly, perform these steps in the sequence of system
flow; begin with the fluid feed pipes on the master cylinder.

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

Connect the brake pipe fitting to the component and tighten securely.

Have an assistant slowly depress the brake pedal fully and maintain steady pressure on the pedal.
Loosen the same brake pipe fitting to purge air from the open port of the component.

Tighten the brake pipe fitting, then have the assistant slowly release the brake pedal

Wait 154€%oseconds, then repeat steps 3.34€°3.7 until all air is purged fiom the same port of each component.

. With the brake pipe fitting nstalled securely to the master cylinder, proportioning valve assembly, or brake pressure modulator valve

assembly affer all air has been purged from the first port of the component that was bled, loosen and separate the next brake pipe
from the component and repeat steps 3.34€°3.8 until each of the ports on the component has been bled.

After completing the final component port bleeding procedure, ensure that each of the brake pipe fittings s properly tightened.

5. Fill the master cylinder reservoir to the maximum-full level with the approved brake fluid floma clean, sealed brake fluid container. Ensure
the master cylinder reservoir remains at least half-full during this bleeding procedure. Add fhud as needed to maintain the proper level

6. Clean the outside of'the reservoir on and around the reservoir cap prior to removing the cap and diaphragm






9.

10.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

Click here for full size

Install a proper box-end wrench onto the RIGHT REAR wheel hydraulic circuit bleeder valvea€%a( 1).
Install a transparent hose over the end of the wheel hydraulic circuit bleeder valvea€%a( 1).

Submerge the open end of the transparent hose into a transparent contamer partially filled with the approved brake flud froma 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 154€%.seconds, then repeat steps 84€°10 until all air is purged from the wheel hydraulic circuit.
. Tighten the wheel circuit bleeder valve securely.

. 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 7a€™12.

. 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 7a€™12.
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 7a€™12.

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

Fill the brake master cylinder reservoir to the maximun+full level with the approved brake fhud froma clean, sealed brake fhud contamer.
Slowly depress and release the brake pedal. Observe the brake pedal feel.

[fthe brake pedal feels spongy, repeat the bleeding procedure again. [ the brake pedal still feels spongy affer repeating the bleeding
procedure, perform the following steps:

1. Inspect the brake system for external leaks. Refer to Brake System External Leak Inspection.

2. Pressure bleed the hydraulic brake system m order to purge any air that may still be trapped in the system
Turn the ignition ON, with the engine OFF. Check to see if the brake system warning lamp remains illummnated.
Note:

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

If'the brake system warning lamp remains illummated, refer to Symptons - Hydraulic Brakes.
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Hydraulic Brake System Flushing
Warning:
Refer to Brake Fhud lrritant Warning.
Caution:
Refer to Brake Fhud Effects on Paint and Electrical Conponents Caution.
l. Inspect the brake flud for the following conditions, indicating brake fluid contamination:

2.

o

Fluid separation, indicating 2a€%otypes of fluid are present. A substance other than the recommended brake fluid has been
mntroduced into the brake hydraulic system

» Swirled appearance €™ oil-based substance

® | ayered appearance a€" silicone-based substance

o

Flud discoloration, indicating the presence of moisture or particles that have been mtroduced mto the brake hydraulic system

® Cloudy appearance &€ moisture
» Dark appearance/suspended particles in fluid 46" dirt, rust, corrosion and/or brake dust

3. Inspect the master cylinder reservoir cap diaphragm and the reservor-to-master cylinder grommets for swelling, indicating brake fhud
contamination.

4. Ifthe brake fluid WAS contaminated with an oil-based or a silicone-based substance, indicated by fluid separation and/or a swollen master
cylinder reservoir cap diaphragm and/or swollen reservoir-to-master cylinder grommets, perform the following:

1. Remove ALL ofthe following components listed from the vehicle. Each component contains internal rubber seals/linings which have
been contaminated by the contaminated brake fluid n the brake hydraulic system

2. Refer to the procedures indicated:
3.

m»  Brake Master Cvlinder Replacement

Front Brake Hose Replacement

Rear Brake Hose Replacement
Front Brake Caliper Replacement
» Rear Brake Cylinder Replacement

= Brake Pressure Modulator Valve Replacement

4. Clean out all the hydraulic brake pipes using denatured alcohol, or equivalent.
5. Dry the brake pipes using non-lubricated, filtered air.

6. Repair or replace ALL of the following components listed and mstall them to the vehicle. Each component contains mternal rubber
seals/linings which have been contammated by the contammated brake fluid in the brake hydraulic system

7. Refer to the procedures indicated:



6.

= Brake Master Cvlinder Replacement ; also perform the followng:

» (lean the brake master cylinder reservoir using denatured alcohol, or equivalent, then dry the reservoir using non-lubricated,
filtered air. Inspect the reservoir for cracks and/or damage and replace if necessary. Refer to Brake Master Cylinder Reservor

Replacement.

= Front Brake Hose Replacement
= Rear Brake Hose Replacement
= Front Brake Caliper Replacement
s Rear Brake Cylinder Replacement

= Brake Pressure Modulator Valve Replacement

[fthe brake fluid WAS NOT contaminated with an oil-based or a silicone-based substance, but WAS contaminated with water or dirt, rust,
corrosion, and/or brake dust, replace the brake master cylinder reservorr cap diaphragm which may have allowed the moisture or particles
to enter the hydraulic system

Fill the brake master cylinder reservoir to the maximumHill level with the approved brake fluid froma clean, sealed brake fluid container.

Pressure bleed the hydraulic brake system Begin the procedure with the pressure bleeder reservorr filled to the maximum-fill level with the
correct brake flud as indicated. Refer to Hydraulic Brake System Bleeding.
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Power Vacuum Brake Booster Replacement

Removal Procedure

Warning:

Refer to Brake Fluid [rritant Warning.

Caution:

Refer to Brake Fluid Effects on Paint and Electrical Components Caution.
1. Apply and release the brake pedal several times until it becomes firm to deplete the brake booster vacuum reserve.
2. Remove the master cylinder. Refer to Brake Master Cvlinder Replacement.
3. Remove the power vacuum brake booster check valve and hose assembly from the brake booster grommet.

4. Remove the steering column opening filler. Refer to Steering Column Opening Filler Replacement.




5.
Click here for full size

6. Remove the retaining clipd€%o(1) and pind€%o(2) from brake pedal

7. Separate the brake booster pushrod from the brake pedal
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8.
Click here for full size

9. Remove the brake booster to accelerator, brake and clutch (ABC) pedal module retaining nutsa€%o( 1) from the ABC pedal module.




10.
Click here for full size

1. Remove the power vacuum brake boostera€%o( 1).
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12.
Click here for full size
13. Remove the power vacuum brake booster gasketa€%of( 1).

14. Inspect the power vacuum brake booster gasket for damage and replace if necessary.

Installation Procedure



1.
Click here for full size

2. Install the power vacuum brake booster gasketa€%o( 1).



M

3.
Click here for full size

4. Install the power vacuum brake boostera€%o( 1).



5.
Click here for full size

6. Loosely install the brake booster to ABC pedal module retaining nutsa€%o( 1 ).



7.
Click here for full size

8. Comnect the brake booster pushrod to the brake pedal.

9. Install the pushrod pind€%q(2) to the brake pedal and insert the retaining clipd€%a(1) to the pind€oo(2).



10.
Click here for full size
11. Caution:



Refer to Fastener Caution.

12. Completely tighten the brake booster to ABC pedal module retaining nutsa€%o( 1) and tighten to 22a€%oN-m ( 163€%olba€%oft).
np p 2

13. Install the steering column opening filler. Refer to Steering Colunn Opening Filler Replacement.
14. Install the power vacuum brake booster check valve and hose assembly to the brake booster grommet.

15. Install the master cylinder. Refer to Brake Master Cvlinder Replacement.

Related Part Information

Part Name Catalog Name Part Code
Power Brake Booster BOOSTER PKG,P/B 0049Y
Power Brake Booster BOOSTER.P/B 0050A
Power Brake Booster BOOSTER KIT,P/B(VAC) 0050B
Power Brake Booster BOOSTER,P/B(VAC) 0050D
Power Brake Booster BOOSTER.P/B (VAC) 0050F
Power Brake Booster BOOSTER.P/B 0050H

Power Brake Booster BOOSTER,P/B (W/ VAC SEN) 0052A
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Power Vacuum Brake Booster Replacement (PMC)

Removal Procedure

Warning:

Refer to Brake Fhud lrritant Warning,

Caution:

Refer to Brake Fhud Effects on Pamnt and Electrical Conmponents Caution.

l. Apply and release the brake pedal several times until it becomes firm to deplete the brake booster vacuumreserve.

2. Remove the master cylinder. Refer to Brake Master Cvlinder Replacement.
3. Remove the power vacuum brake booster check valve and hose assembly from the brake booster grommet.

4. Remove the steering column opening filler. Refer to Steering Column Opening Filler Replacement.




5.
Click here for full size

6. Remove the retaining clipd€%o(1) and pind€%o(2) from brake pedal

7. Separate the brake booster pushrod from the brake pedal
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8.
Click here for full size

9. Remove the brake booster to accelerator, brake and clutch (ABC) pedal module retaining nutsa€%o( 1) from the ABC pedal module.




10.
Click here for full size

11. Remove the power vacuum brake boostera€%o( 1) from the vehicle.

12.
Click here for full size

13. Remove the brake master cylinder spacer gasket (1) and brake master cylinder spacer (2) from the power vacuum brake booster.

14. Inspect the brake master cylinder spacer gasket for damage and replace if necessary.

Installation Procedure



1.
Click here for full size

2. Install the brake master cylinder spacer gasket (1) and brake master cylinder spacer (2) to the power vacuum brake booster.
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3.
Click here for full size

4. Install the power vacuum brake boosterd€%a( 1) to the vehicle.




5.
Click here for full size

6. Loosely install the brake booster to ABC pedal module retaining nutsa€%o( 1 ).




7.
Click here for full size

8. Comnect the brake booster pushrod to the brake pedal.

9. Install the pushrod pind€%o(2) to the brake pedal and insert the retaining clipd€%a(1) to the pind€oo(2).




Click here for full size

. Caution:

Refer to Fastener Caution.

. Completely tighten the brake booster to ABC pedal module retaining nutsa€%o( 1) and tighten to 224€%oN-m ( 16a€%olba€%oft).

. Install the steering column opening filler. Refer to Steering Colunn Opening Filler Replacement.

. Install the power vacuum brake booster check valve and hose assembly to the brake booster grommet.

. Install the master cylinder. Refer to Brake Master Cvlinder Replacenent.



. BRAKES
. HYDRAULIC BRAKES
. REPAIR INSTRUCTIONS

T

Power Brake Booster Vacuum Check Valve and Hose Replacement

Removal Procedure

1. Apply and release the brake pedal several times until the pedal becomes firm to deplete the power brake booster vacuum reserve.
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2.
Click here for full size

3. Compress the vacuum hose retaining clampa€%o(2) at the intake manifold vacuum porta€%o(3) and slide S0a€%omm (24€%oin) along the
vacuum hosea€%a( 1).

4. Disconnect the vacuum hosed€%o( 1) from the mtake manifold vacuum porta€%a(3).




Click here for full size

6. Detach the vacuum hosed€%o( 1) from the intake manifold mounted vacuum hose retaming bracketsa€%o(2).




7.
Click here for full size

8. Remove the vacuum hose and the vacuum brake booster check valvea€%o( 1) from the vacuum brake booster.




9.
Click here for full size

10. Remove the vacuum brake booster check valved€%o( 1) from the vacuum hosed€%q(2), if necessary.

Installation Procedure
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1.
Click here for full size

2. Install the vacuum brake booster check valvea€%o( 1) to the vacuum hosea€%o(2).




3.
Click here for full size

4. Install the vacuum hose and the vacuum brake booster check valved€%o( 1) to the vacuum brake booster.



Click here for full size

6. Attach the vacuum hosed€%o( 1) to the intake manifold mounted vacuum hose retaining bracketsa€%o(2).
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8. Comnect the vacuum hosed€%o( 1) to the ntake manifold vacuum porta€¥o(3).

9. Compress the vacuum hose retaining clampa€%o(2) and slide along the vacuum hosed€%o( 1) to the correct location, to secure the vacuum

hosed€%o( 1) to the mtake manifold vacuum porta€%o(3).
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Power Brake Booster Vacuum Hose Replacement

Removal Procedure

1. With the engine OFF, apply and release the brake pedal several times to deplete the power vacuum brake booster vacuum reserve.
2. Renove the battery. Refer to Batterv Replacement.




3.
Click here for full size

4. Remove the ECM bracket boltsa€%o( 1), and then position the ECM and ECM bracket aside. Refer to Engine Control Module
Replacement.

5. Discomnect the power brake booster vacuum switch electrical connectora€%a( ).




6.
Click here for full size

7. Disconnect the power brake booster vacuum hose quick connecta€%o( 1) from the power brake booster pumyp.




8.
Click here for full size

9. Disconnect the power brake booster vacuum hose quick connecta€%o( 1) from the intake manifold fitting.
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10.
Click here for full size

11. Disconnect the power brake booster vacuum hose from the bracketsa€%o( 1) on the intake manifold.




12.
Click here for full size

13. Discomnect the power brake booster vacuum hose and vacuum switch assenblya€%o( 1) from the power vacuum brake booster grommet.

14. Remove the power brake booster vacuum hose and vacuum switch assemblya€¥ol 1).



15.
Click here for full size

16. Remove the power brake booster vacuum hosesa€%o( 1) from the vacuum switcha€%o(2), if necessary.

Installation Procedure



1.
Click here for full size

2. Install the power brake booster vacuum hosesa€%o( 1) to the vacuum switcha€%o(2), if necessary.



3.
Click here for full size

4. Install the power brake booster vacuum hoses and vacuum switch assemblya€%a( 1).
5. Note:
A small amount of denatured alcohol may be used to lubricate the power vacuum brake booster grommet.

6. Connect the power brake booster vacuum hoses and switch assemblya€%o( 1) to the power vacuum brake booster grommet.



7.
Click here for full size

8. Comnect the power brake booster vacuum hose to the bracketsa€%o( 1) on the intake manifold.



9.
Click here for full size



10. Connect the power brake booster vacuum pipe quick connecta€%o( 1) to the intake manifold fitting.




11.
Click here for full size

12. Comnect the power brake booster vacuum hose quick connecta€%:( 1) to the power brake booster pump.




13.
Click here for full size

14. Comnect the power brake booster vacuum switch electrical connectora€%a( 1 ).
15. Install the ECM and ECM bracket. Refer to Engme Control Module Replacement.

16. Install the battery. Refer to Batterv Replacenent.
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Power Brake Booster Pump Replacement

Removal Procedure

1. With the engine OFF, apply and release the brake pedal several times to deplete the power vacuum brake booster vacuum reserve.
2. Renove the battery. Refer to Batterv Replacement.




3.
Click here for full size

4. Remove the ECM bracket bolts (1), and then position the ECM and ECM bracket aside. Refer to Engine Control Module Replacement.

5. Remove the battery tray. Refer to Battery Tray Replacement.




6.
ik | or fullsi

7. Disconnect the power brake booster pump electrical connector (1).
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8.
Click here for full size

9. Remove the power brake booster vacuum hose quick connector (1).

10. Remove the power brake booster pump bracket bolt (2).




11.
Click here for full size

12. Remove the power brake booster pump bracket bolt (1).

13. Remove the power brake booster pump and bracket assembly from the vehicle.



14.
Click here for full size

15. Remove the power brake booster punmp to bracket bolts (1) and nuts (2).

16. Remove the power brake booster punmp from the bracket.

Installation Procedure



" Click here for il size

. Install the power brake booster pump to the bracket.

. Caution:

Refer to Fastener Caution.

. Install the power brake booster pump to bracket bolt (1) and nut (2) and tighten to 7a€%0N-m (623€%olba€%oin).

. Install the power brake booster pump and bracket assembly to the vehicle.



6.
Click here for full size

7. Install the power brake booster pump bracket bolts (1) and tighten to 204€%oeN-m (1 58€%0lba€%oft).
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8.
Click here for full size

9. Install the power brake booster pump bracket bolt (2) and tighten to 204€%oN-m (154€%olba€%oft).

10. Remove the power brake booster vacuum hose quick connector (1).






Click here for full size
12. Connect the power brake booster pump electrical connector (1).
13. Install the battery tray. Refer to Batterv Trav Replacement.

14. Install the ECM and ECM bracket. Refer to Engine Control Module Replacement.

15. Install the battery. Refer to Batterv Replacenent.

Related Part Information

Part Name Catalog Name Part Code
Power Brake Booster Pump PUMP,P/B BOOS 2900A
Power Brake Booster Pump PUMP KIT,P/B BOOS 2900B
Power Brake Booster Pump PUMP,P/B BOOS (MECH) 2901 A
Power Brake Booster Pump PUMP,P/B BOOS (ELEC) 2902A



Specifications
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Fastener Specifications

Single Use Non-Threaded Fasteners/Components

Application

Note:

All fasteners/components listed m this table MUST BE DISCARDED and replaced with NEW afier removal.

All fasteners listed in this table can be reused after removal

Front Brake Hose Washer
Reusable Threaded Fastener Tightening Specifications
L Specification
Application - -
Metric (English)
Note:

ABC Pedal Module to Dash Panel Retaining Nuts

22a€%o0N-ma€%o( 1 64€%0lbat%6ofl)

Brake Master Cylinder Brake Pipe Fittings

1 84€%0N-ma€%o( 1 34€%0lba€%oft)

Brake Master Cylinder Nut

138€%0N-ma€%o( | 1 5a€%olba€%oin)

Brake Master Cylinder Nut - PMC

14.83€%0N-ma€%o( 1 14€%0lba€ %oft)

Brake Master Cylinder Reservoir Bolt

4.28€%0N-ma€ %ol 3 7a€%0lba€oin)

Brake Proportion Valve

35a€%0N-ma€%0( 264€%0lbat Yofl)

Brake Proportion Valve Brake Pipe Fitting

1 84€%0N-ma€%o( 1 34€%0lba€%0ft)

Brake Proportion Valve Retamning Nut

9a€%0N -ma€ %50 8B0AE%0lbaEY001n)

Front Brake Hose to Brake Caliper Banjo Retaining Bolt

40a€%0N-ma€%0( 304 %0lbaE%0fl)

Front Brake Hose to Front Brake Pipe Fitting

1 84€%0N-ma€ %ol 1 38€%0lba€%oft)

Power Brake Booster Pump Bolt/Nut

7a€%0N-ma€ %00 624€%0lba€ %oin)

Power Brake Booster Pump Bracket Bolts

20a€%o0N-ma€%0( 1 S4E%0lbat%6ofl)

Rear Brake Hose to Rear Brake Pipe Fitting

1 84€%0N-ma€%o( 1 38€%0lba€%oft)

Rear Brake Hose to Wheel Cylinder Pipe Fitting

1 84€%0N-ma€%o( 1 38€%0lba€%oft)

Vacuum Brake Booster to ABC Pedal Module Retaining Nuts

22a€%0N-ma€%o( 1 64€%0lba€%6ofl)
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Approximate Fluid Capacities

L Specification
Application - - -
Metric |US English
Hydraulic Brake Syster](.50a€%oL{ 1.06a€%o0pt
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Brake Component Specifications

. Specification
Application - -
Metric English
Brake Caliper Bleeder Valvea€™ Front 8.58€%0N-m75a€%0lba€ oo
Drum Brake Wheel Cylinder Bleeder Valvea€* Rear]8.53€%oN-m{754€%olba€%oin
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Brake System Specifications

Travel

ignition OFF and the booster power reserve depleted.

Component Application Specification
DOT4 +
‘ Type
Brake Fluid o 0.58€%0L
pacity (0.528a€%oqts)
KDAC
Make _ )
ke [ een
Booster P SUSp
Size 231.00a€%omm
(9.094a€%o1n)
Fore/Aft Split
Type
Master 22.22a€%o0mm
s .. 0
Cylinder Bore Size (0.875a€%oin)
Nommnal Stroke 32.00a€%omm
(1.260a€%oin)
Brake Pedal |Maximum Specification with 8€%0e445a€%0Na€%o( 1 004€%o0lbs) of force applied to the pedal withthe  |404€7604€%0mm

(1.6a€°2.44€%0m)
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Adhesives, Fluids, Lubricants, and Sealers

Application Type of Material GM Part Number
Hydraulic Brake SystemDOTa€%04a€%0+ Brake Fluid|Refer to Electronic Parts Catalog




Schematic and Routing Diagrams



Hydraulic Brake Schematics



Hydraulic Brakes

Click here for full size
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Special Tools and Equipment
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Special Tools
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Hlustration

Tool Number/ Description

Click here for full size

CH-28662
J-28662

Brake Pedal Effort Gauge

Click here for full size

CH-29532
J-29532

Diaphragm Pressure Bleeder




Hlustration

Tool Number/ Description

Click here for full size

CH-50253

Brake Pressure Bleeder Adapter]




Hlustration

Tool Number/ Description

Click here for full size

J-23738-A

Hand Vacuum Pump




