2006 Buick Rainier

2006 BRAKES Hydraulic Brakes - Ascender, Envoy, Rainier & TrailBlazer

2006 BRAKES

Hydraulic Brakes - Ascender, Envoy, Rainier & Trail  Blazer
SPECIFICATIONS
FASTENER TIGHTENING SPECIFICATIONS

Fastener Tightening Specifications

Specification
Application Metric English
Brake Hose to Frame Bolt 20 N.m 18 Ib ft
Brake Pedal Pivot Bolt 25 N.m 19 1b ft
Brake Pipe Fittings 17 N.m 13 1b ft
Brake Master Cylinder Mounting Bolts 36 N.m 27 b ft
Front Brake Bleeder Valve 7 N.m 62 b in
Front Brake Hose to Caliper Bolt 44 N.m 331Ibft
Power Brake Vacuum Booster Mounting Nut 36 N.m 27 b ft
Rear Brake Bleeder Valve 7 N.m 62 b in
Rear Brake Hose to Caliper Bolt 44 N.m 331Ibft
Rear Brake Hose to Frame Bolt 20 N.m 18 Ib ft
BRAKE COMPONENT SPECIFICATIONS
Brake Component Specifications
Specification
Application Metric English
Brake Pressure Modulator Bleeder Valves 9 N.m 80 Ibin
Brake Caliper Bleeder Valve, Front 13 N.m 1151bin
Brake Caliper Bleeder Valve, Rear 11 N.m 97 Ibin

Brake System Flushing

e Brake Fluid Volume from the Brake Pressure 118 ml

40
Modulator Bleeder Valves z

o Brake Fluid Volume from the Brake Calipes 235 ml 8 0z

Brake System Pressure Bleed

o Initial Pressure Adjustment Setting, Leak 70 kPa 10 psi
Testing the Hydraulic Brake System. ps!
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e Pressure Bleed Procedure Setting 240 kPa 35 psi

BRAKE SYSTEM SPECIFICATIONS

Brake System Specifications

Specification
Application Metric English
Brake Pedal Maximum Travel*
e Vacuum Power Assist 80 mm 3.1in

* Specification with 445 N (100 Ibs) of force apgdito the brake pedal, the ignition OR
and the brake booster power reserve depleted.

SCHEMATIC AND ROUTING DIAGRAMS

BRAKE WARNING SYSTEM SCHEMATICS
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Fig. 1: Brake War ning System Schematic
Courtesy of GENERAL MOTORS CORP.
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COMPONENT LOCATOR

HYDRAULIC BRAKESCOMPONENT VIEWS

Fig. 2: Park Brake Switch Component View

Courtesy of GENERAL MOTORS CORP.

CalloutsFor Fig. 2

Callout Component Name
1 Park Brake Lever Assembly
2 Park Brake Switch
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Fig. 3: Brake Fluid Level Switch Component View

Courtesy of GENERAL MOTORS CORP.

CalloutsFor Fig. 3

Callout Component Name
1 Brake Fluid Level Switch
2 Chassis Harness
3 Brake Master Cylinder

HYDRAULIC BRAKESCONNECTOR END VIEWS

Brake Fluid Level Switch
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e 15304635
Connector Part Information o 2-Way F Metri-Pack 150.2 Series Sealed (L -
GY)
Pin Wire Color Circuit No. Function
A BK 350 Ground
B PU 333 Brake Fluid Level Sensor Signal

Park Brake Switch

e 12047682
Connector Part Information e 1-Way F Metri-Pack 150 Series Unsealed
(BK)
Pin Wire Color Circuit No. Function
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A | L-BU | 1134  |Park Brake Switch Signal

DIAGNOSTIC INFORMATION AND PROCEDURES
DIAGNOSTIC STARTING POINT - HYDRAULIC BRAKES

Begin the system diagnosis by reviewing the syfescription and Operation. Reviewing the
Description and Operation information will help ydetermine the correct symptom diagnostic
procedure when a malfunction exists. Reviewingdascription and Operation information will
also help you determine if the condition describgdhe customer is normal operation. Refer to
Symptoms- Hydraulic Brakesin order to identify the correct procedure forgtiasing the
system and where the procedure is located.

DTC C0267

Circuit Description

The electronic brake control module (EBCM) monitibies brake fluid level in the master
cylinder reservoir via the brake fluid level switch

DTC Descriptor

This diagnostic procedure supports the followingDT
DTC C0267 Low Brake Fluid Indicated

Conditionsfor Runningthe DTC

The ignition is ON.

Conditionsfor Settingthe DTC

The EBCM detects a low brake fluid level condition.
Action Taken When the DTC Sets

The brake warning indicator turns ON.

Conditionsfor Clearingthe DTC

The conditions for setting the DTC are no long&spnt and you use the scan tool Clear DTCs
function.

Diaonogic Aids
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A lower than normal brake fluid level in the mastglinder may cause the brake fluid le
switch to close when the vehicle makes sharp mrssdden stops. Low brake fluid level may
caused by a brake fluid leak or worn disc brakesp@doroughly inspect connections or circt
that may cause an intermittent malfunction. Redehée following:

e Testing for Electrical Intermittent

e Testing for Intermittent and Poor Connections
o Wiring Repairs

e Connector Repairs

DTC C0267
Step Action Yes No

Schematic Reference: Brake Warning Sysem Schematics
Connector End Views Reference: Hydraulic Brakes Connector End Views

Did you perform the Diagnostic System Checgk - Go toDiagnostic
1 |Vehicle? System Check -

GotoStep 2 [Vehicle

1. Use a scan tool in order to clear the DT

2. Operate the vehicle within the Conditions
2 for Running the DTC as specified in the
supporting text.
Go to Diagnostig
Does the DTC set? Go toStep 3 |Aids
Inspect the brake fluid level in the master
cylinder reservoir. Refer tbl aster Cylinder
Reservoir Filling.

Did you find and correct the condition? Go toStep 8 Go toStep 4

1. Disconnect the brake fluid level switch
harness connector.

4 2. Use the scan tool to observe the Brake
Fluid Level status.

Does the scan tool display Low? Go toStep 6 GotoStep 5
Replace the brake fluid level switch. Refer tp
Master Cylinder Fluid Level Sensor
Replacement.

Did you complete the replacement? GotoStep 8 -
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1. Turn OFF the ignition.

2. Disconnect the electronic brake contro
module (EBCM) harness connector.

3. Test the brake warning indicator supply

6 voltage 1 circuit for a short to ground.

Refer toCircuit Teging andWiring

Repairs.

Did you find and correct the condition? Go toStep 8 Go toStep 7
Replace the EBCM. Refer @ontrol M odule
References for replacement, setup, and
programming.
Did you complete the replacement? GotoStep 8 -
1. Use the scan tool in order to clear the
DTCs.
2. Operate the vehicle within the Conditions
8 for Running the DTC as specified in the
supporting text.

~

Does the DTC reset? Go toStep 3 System OK

SYMPTOMS-HYDRAULIC BRAKES

IMPORTANT: 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 dupl icate the
customer concern.

2. Review the system operation in order to familiari ze yourself
with the system functions. Refer to the following:

e Brake Warning System Description and Operation
e Hydraulic Brake System Description and Operation
e Brake Assist System Description and Operation

Visual/Physical | nspection

e Inspect for aftermarket devices which could aftbetoperation of the hydraulic brake
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system. Refer t€hecking Aftermarket Accessories .

e Inspect the easily accessible or visible systenpoments for obvious damage or conditions
which could cause the symptom.

Inter mittent

Faulty electrical connections or wiring may be ¢hese of intermittent conditions. Refer to
Teding for Intermittent Conditionsand Poor Connections.

Symptom List

Refer to a symptom diagnostic procedure from tHevieng list in order to diagnose the
symptom:

e Brake Warning Indicator AlwaysOn

e Brake Warning Indicator Inoperative

e Brake Pulsation

e Braking Action Uneven - Pullsto One Side
e Braking Action Uneven - Front to Rear

o Brake Pedal Excessve Travel

o Brake Pedal Excessive Effort

e Brake Sysem Slow Release

e Brake Fluid Loss

BRAKE WARNING INDICATOR ALWAYSON

Brake Warning Indicator Always On
Step Action Yes No

Schematic Reference: Brake Warning Sysem Schematics
Connector End View Reference Computer/Integrating Systems Connector End
Views

Did you perform the Diagnostic System Check Go toDiagnostic
1 |- Vehicle? System Check -

GotoStep 2 |Vehicle

1. Turn ON the ignition, with the engine
OFF.

2. Release the park brake.
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3. With a scan tool, observe the Park Br3
Switch parameter in the Body Control
Module data list.

ke
Go toTesting

for Intermittent

Conditions and

Does the scan tool indicate that the Park Bj

'Bker
Connections

Switch parameter is OFF?

Go toStep 3

1. Turn OFF the ignition.
2. Disconnect the park brake switch.

3. Turn ON the ignition, with the engine
OFF.

4. With a scan tool, observe the Park Bra
Switch parameter.

Does the scan tool indicate that the Park Bl
Switch parameter is OFF?

ke

ake

Go toStep 5

Go toStep 4

Test the signal circuit of the park brake swit
for a short to ground. Refer @ircuit Testing
andWiring Repairs.

Did you find and correct the condition?

ch

Go toStep 9

Go toStep 6

Inspect for poor connections at the harness
connector of the park brake switch. Refer tq
Teding for Intermittent Conditions and

Poor Connections andConnector Repairs .

Did you find and correct the condition?

Go toStep 9

Go toStep 7

Inspect for poor connections at the harness

connector of the body control module (BCM).

Refer toTesting for Intermittent Conditions
and Poor Connections andConnector

Repairs.
Did you find and correct the condition?

N—r

Go toStep 9

Go toStep 8

Replace the park brake switch. RefePawk
Brake Warning Lamp Switch

Replacement .

Did you complete the repair?

Go toStep 9

Replace the BCM. Refer toontrol M odule
References.
Did you complete the repair?

Go toStep 9
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‘ Go toStep 2 ‘

9 Operate the system in order to verify the repair.
Did you correct the condition? System OK
BRAKE WARNING INDICATOR INOPERATIVE
Brake Warning Indicator Inoperative
Step Action Yes No

Views

Schematic Reference: Brake Warning Sysem Schematics

Connector End View Reference Computer/Integrating Systems Connector End

1

- Vehicle?

Did you perform the Diagnostic System Check

Go toStep 2

Go toDiagnostic
System Check -

Vehicle

OFF.

1. Turn ON the ignition, with the engine

2. Apply the park brake.

Module data list.

Switch parameter is ON?

3. With a scan tool, observe the Park Brake
Switch parameter in the Body Control

Go toTesting
for Intermittent
Conditionsand

Does the scan tool indicate that the Park BiRker

Connections

Go toStep 3

1. Turn OFF the ignition.

OFF.

Switch parameter.

2. Disconnect the park brake switch.

3. Connect a 3-amp fused jumper wire
between the signal circuit of the park
brake warning lamp switch and ground.

4. Turn ON the ignition, with the engine

5. With a scan tool, observe the Park Br3

Does the scan tool indicate that the Park Bl
Switch parameter is ON?

ke

ake
Go toStep 5

Go toStep 4

Test the signal circuit of the park brake switch
for a open circuit. Refer tdesting for
Intermittent Conditions and Poor
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Connections andConnector Repairs.
Did you find and correct the condition? GotoStep 9

Go toStep 6

Inspect for poor connections at the harness
connector of the park brake switch. Refer t@
5 [Tedingfor Intermittent Conditions and

Poor Connections andConnector Repairs.
Did you find and correct the condition? GotoStep 9

Go toStep 7

Inspect for poor connections at the harness
connector of the body control module (BCM
Refer toTesting for Intermittent Conditions
and Poor Connections andConnector

Repairs.
Did you find and correct the condition? GotoStep 9

N—r

Go toStep 8

Replace the park brake switch. RefePawk
Brake Warning Lamp Switch
Replacement .

Did you complete the repair? GotoStep 9

Replace the BCM. Refer toontrol M odule
8 |References.
Did you complete the repair? GotoStep 9

Operate the system in order to verify the repair.
Did you correct the condition? System OK

Go toStep 2

BRAKE PULSATION

Test Description

The numbers below refer to the step numbers odi#tlggmostic table:

2: Suspension components that are not operating fyapay cause a disturbance to the

vehicle during application of the brake system.

3: Antilock brake system operation could produce lbeett through the brake pedal during

application of the brake system.

Brake Pulsation

Step Action Yes No
Were you sent here from the Hydraulic Brake : -
Go toDiagnostic
1 |Symptomtable? Starting Point -

Hvdraulic
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Go toStep 2 Brakes
Inspect the suspension system for proper
operation. Refer tiagnostic Starting Point
2 |- Suspension General Diagnosisin
Suspension General Diagnosis.
Did you find and correct a condition? Go toStep 6 GotoStep 3
Inspect the antilock brake system for proper,
operation. Refer t®iagnostic Starting Point
3 |- Antilock Brake System in Antilock Brake
System.
Did you find and correct a condition? Go toStep 6 Go toStep 4
Inspect the disc brake system for proper
4 operation. Refer t®isc Brake System
Diagnosis.
Did you find and correct a condition? Go toStep 6 GotoStep 5
Inspect the hydraulic brake system for proper Go toDiagnostic
5 operation. Refer tblydraulic Brake System Starting Point -
Diagnosis. Hydraulic
Did you find and correct a condition? Go toStep 6 Brakes
Road test the vehicle in order to confirm proper
6 operation. Refer tBrake System Vehicle
Road Tes.
Is the condition still present? Go toStep 2 System OK
BRAKE SYSTEM NOISE
Brake System Noise
Step Action Yes No
Were you sent here from the Hydraulic Brake Go toDiagnostic
1 Symptom table? Starting Paint -
Hydraulic
Go toStep 2 Brakes
Inspect the disc brake system for proper
5 operation. Refer tDisc Brake System
Diagnosis.
Did you find and correct a condition? GotoStep 9 GotoStep 3
2 Inspect the brake assist system for proper

operation. Refer tBrake Assist System
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Diagnosis.
Did you find and correct a condition? GotoStep 9 Go toStep 4
Inspect the hydraulic brake system for proper
operation. Refer tblydraulic Brake System
Diagnosis.

Did you find and correct a condition? Go toStep 9 GotoStep 5
Is the vehicle equipped with a drum-in-rotor
type of park brake system? Go toStep 6 GotoStep 8
Ensure the park brake shoes are not adjusts
tightly, possibly causing a noise under certain
conditions.
Are the park brake shoes adjusted too tightly? Go toStep 7 Go toStep 8

1. Clean and inspect the park brake shoes for
excessive wear and/or damage.

2. Inspect the drum portion of the rotors for
excessive wear, blueing discoloration, K
v spots, and excessive radial runout.

3. If any of these conditions are present,
replace the affected components.

4. Adjust the park brake system.

Did you find and correct a condition? Go toStep 9 Go toStep 8
Inspect the park brake system for proper Go toDiagnostic
8 operation. Refer t@ark Brake System Starting Poaint -
Diagnosis in Park Brake. Hydraulic
Did you find and correct a condition? GotoStep 9 Brakes
Road test the vehicle in order to confirm proper
9 operation. Refer t8rake System Vehicle
Road Ted.
Is the condition still present? Go toStep 2 System OK

BRAKING ACTION UNEVEN - PULLSTO ONE SIDE

Test Description
The numbers below refer to the step numbers odi#lggmostic table:

2: Suspension components that are not operating iyapay cause a disturbance to the
vehicle during application of the brake system.
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3: Steering components that are not operating prppay cause a disturbance to the
vehicle during application of the brake system.

Braking Action Uneven - Pullsto One Side

Step Action Yes No

Were you sent here from the Hydraulic Brake Go toDiagnostic
Symptom table? Starting Point -

Hydraulic
Go toStep 2 Brakes

Inspect the suspension system for proper
operation. Refer tDiagnostic Starting Point
2 |- Suspension General Diagnosisin
Suspension General Diagnosis.

Did you find and correct a condition? Go toStep 6 GotoStep 3
Inspect the steering system for proper opere
Refer toDiagnostic Starting Point - Power

3 |Steering System (w/o Electro-Hydraulic
Steering) in Power Steering System.

Did you find and correct a condition? Go toStep 6 Go toStep 4
Inspect the hydraulic brake system for proper
operation. Refer télydraulic Brake System

4 Diagnosis.
Did you find and correct a condition? Go toStep 6 GotoStep 5
Inspect the disc brake system for proper Go toDiagnostic
5 operation. Refer t®isc Brake System Starting Point -
Diagnosis. Hydraulic
Did you find and correct a condition? Go toStep 6 Brakes
Road test the vehicle in order to confirm proper
6 operation. Refer tB8rake Sysem Vehicle
Road Tes.
Is the condition still present? Go toStep 2 System OK

BRAKING ACTION UNEVEN - FRONT TO REAR

Test Description
The number below refers to the step number onidgndstic table:

2: Suspension components that are not operating iyapay cause a disturbance to the
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vehicle during application of the brake syst

Braking Action Uneven - Front to Rear

Step Action Yes No

Were you sent here from the Hydraulic Brake Go toDiagnostic
Symptom table? Starting Point -

Hydraulic
Go toStep 2 Brakes

Inspect the suspension system for proper
operation. Refer tDiagnostic Starting Point
2 |- Suspension General Diagnosisin
Suspension General Diagnosis.

Did you find and correct a condition? Go toStep 6 GotoStep 3

Inspect the hydraulic brake system for proper
operation. Refer télydraulic Brake System

3 Diagnosis.
Did you find and correct a condition? Go toStep 6 Go toStep 4
Inspect the disc brake system for proper
4 operation. Refer t®isc Brake System
Diagnosis.
Did you find and correct a condition? Go toStep 6 GotoStep 5
Inspect the brake assist system for proper Go toDiagnostic
5 operation. Refer tBrake Assst System Starting Point -
Diagnosis. Hydraulic
Did you find and correct a condition? Go toStep 6 Brakes
Road test the vehicle in order to confirm proper
6 operation. Refer tB8rake System Vehicle
Road Tes.
Is the condition still present? Go toStep 2 System OK

BRAKE PEDAL EXCESSIVE TRAVEL

Brake Pedal Excessive Trave

Step Action Yes No

Were you sent here from the Hydraulic Brak¢ Go toDiagnostic
Symptom table? Starting Point -

Hydraulic
Go toStep 2 Brakes

U
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Inspect for proper brake pedal travel. Refer
Brake Pedal Travel M easurement and
Inspection.

Is the brake pedal travel distance within the
acceptable limits?

[0

GotoStep 5

Go toStep 3

1. Inspect for worn, missing, misaligned, b
or damaged brake pedal system
components.

e For the brake pedal pushrod
component inspection, refer By ake
Pedal Pushrod Inspection .

e Inspect the brake pedal bushings fi
excessive wear and/or damage an
inspect the brake pedal for a
misaligned, bent, and/or damaged
condition.

2. Replace the brake pedal system
components that are worn, missing,
misaligned, bent or damaged. Refer to {
following procedures as necessary:

e Brake Pedal Assembly
Replacement

e Vacuum Brake Booster
Replacement - for pedal pushrod
replacement

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

ent

O
=

he

stem
Go toStep 4

Go toStep 5

Inspect for proper brake pedal travel. Refer
Brake Pedal Travel M easurement and

Inspection.
Is the brake pedal travel distance within the

acceptable limits?

[0

Go toStep 8

Go toStep 5

Inspect the hydraulic brake system for prope
operation. Refer tblydraulic Brake System

Diagnosis.

r

Did you find and correct a condition?

Go toStep 8

Go toStep 6
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Inspect the disc brake system for proper
operation. Refer t®isc Brake System

° |Diagnoss
Did you find and correct a condition? Go toStep 8 GotoStep 7
Inspect the brake assist system for proper Go toDiagnostic
- operation. Refer tBrake Assist System Starting Paint -
Diagnosis. Hydraulic
Did you find and correct a condition? Go toStep 8 Brakes
Road test the vehicle to confirm proper
8 operation. Refer tBrake System Vehicle
Road Ted.
Is the condition still present? Go toStep 2 System OK
BRAKE PEDAL EXCESSIVE EFFORT
Brake Pedal Excessive Effort
Step Action Yes No
Were you sent here from the Hydraulic Brakie Go toDiagnostic
1 Symptom table? Starting Point -
Hydraulic
Go toStep 2 Brakes
Inspect the brake assist system for proper
5 operation. Refer tBrake Assst System
Diagnosis.
Did you find and correct a condition? GotoStep 5 Go toStep 3
Inspect the hydraulic brake system for proper
3 operation. Refer teélydraulic Brake System
Diagnosis.
Did you find and correct a condition? GotoStep 5 Go toStep 4
Inspect the disc brake system for proper Go toDiagnostic
4 operation. Refer t®isc Brake System Starting Point -
Diagnosis. Hydraulic
Did you find and correct a condition? GotoStep 5 Brakes
Road test the vehicle to confirm proper
5 operation. Refer tBrake System Vehicle
Road Ted.
Is the condition still present? Go toStep 2 System OK

RRAKFSDRAG
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Brakes Drag

Step

Action

Yes

No

Symptom table?

Were you sent here from the Hydraulic Brake

Go toStep 2

Go toDiagnostic
Starting Point -

Hydraulic
Brakes

Is the vehicle equipped with an adjustable st
lamp switch and/or an adjustable cruise cont
release switch?

op
rol
Go toStep 3

Go toStep 4

1. Inspect the stop lamp switch for proper
adjustment to ensure that the brake peg
fully releasing.

that the brake pedal is fully releasing.

Did you find and correct a condition?

Inspect the cruise control release switch, if
equipped, for proper adjustment to enspre

Go toStep 14

Go toStep 4

Is the vehicle equipped with a drum-in-rotor
type of park brake system?

GotoStep 5

Go toStep 7

Ensure the park brake shoes are not adjuste
tightly, possibly causing drag under certain
conditions.

Are the park brake shoes adjusted too tightly

y?Go toStep 6

Go toStep 7

1. Clean and inspect the park brake shoe
excessive wear and/or damage.

Inspect the drum portion of the rotors fc
excessive wear, blueing discoloration,
spots, and excessive radial runout.

If any of these conditions are present,
replace the affected components.

Adjust the park brake system

2.

3.

4.

Did you find and correct a condition?

s for

e

r

Go toStep 14

Go toStep 7

Inspect the park brake system for proper
operation. Refer tBark Brake System
Diagnosis in Park Brake.

Did you find and correct a condition?

Go toStep 14

Go toStep 8
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Inspect the disc brake system for proper
operation. Refer t®isc Brake System

8 Diagnosis.
Did you find and correct a condition? GotoStep 14 | GotoStep 9
1. Separate the brake booster pushrod from
the brake pedal.
2. Inspect the brake corners to determinelif
9 the brake drag condition is still present,
Do the brake corners still exhibit the brake grag
condition? GotoStep 11 | Go toStep 10
10 Replace the brake pedal assembly. )
Did you complete the replacement? Go toStep 14
1. Separate the master cylinder from the
brake booster. Do not disconnect any
brake pipes.
11 | 2. Inspect the brake corners to determine|if
the brake drag condition is still present,
Do the brake corners still exhibit the brake grag
condition? GotoStep 13 | Go toStep 12
12 Replace the brake booster assembly. )
Did you complete the replacement? Go toStep 14
Inspect the hydraulic brake system for proper Go toDiagnostic
13 operation. Refer tblydraulic Brake System Starting Point -
Diagnosis. Hydraulic
Did you find and correct a condition? Go toStep 14 Brakes
1. Install or connect components that were
removed or disconnected during diagngsis.
2. Road test the vehicle in order to confirm
14 proper operation. Refer Brake System
Vehicle Road Ted.
Is the condition still present? Go toStep 2 System OK

BRAKE SYSTEM SLOW RELEASE

Brake System Slow Release
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Step Action Yes No
Were you sent here from the Hydraulic Brakie Go toDiagnostic
1 Symptom table? Starting Point -
Hydraulic
Go toStep 2 Brakes
Inspect the hydraulic brake system for proper
5 operation. Refer télydraulic Brake System
Diagnosis.
Did you find and correct a condition? GotoStep 5 Go toStep 3
Inspect the brake assist system for proper
3 operation. Refer tBrake Assst System
Diagnosis.
Did you find and correct a condition? GotoStep 5 Go toStep 4
Inspect the disc brake system for proper Go toDiagnostic
4 operation. Refer t®isc Brake System Starting Point -
Diagnosis. Hydraulic
Did you find and correct a condition? GotoStep 5 Brakes
Road test the vehicle to confirm proper
5 operation. Refer tBrake System Vehicle
Road Tes.
Is the condition still present? Go toStep 2 System OK
BRAKE FLUID LOSS
Brake Fluid Loss
Step Action Yes No
Were you sent here from the Hydraulic Brake Go toDiagnostic
1 Symptom table? Starting Point -
Hydraulic
Go toStep 2 Brakes
Inspect the hydraulic brake system for proper
5 operation. Refer tblydraulic Brake System
Diagnosis.
Did you find and correct a condition? Go toStep 6 Go toStep 3
Inspect the disc brake system for proper
3 operation. Refer tDisc Brake System
Diagnosis.
Did you find and correct a condition? Go toStep 6 Go toStep 4
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1. Separate the master cylinder from the
vacuum brake booster. Do not disconnéect
any brake pipes. Refer Master
Cylinder Replacement.

4 2. Inspect the rear of the master cylinder f
brake fluid leak.

3. Inspect for brake fluid in the vacuum br; Go toDiagnostic
booster. Starting Point -
Hydraulic
Did you find a brake fluid leak? GotoStep 5 Brakes

Replace the brake master cylinder and the
vacuum brake booster. ReferNtaster

5 |Cylinder Replacement andVacuum Brake -
Booster Replacement.
Did you complete the replacement? Go toStep 6

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

2. Road test the vehicle to confirm proper

6 operation. Refer t8rake System
Vehicle Road Test.

Is the condition still present? Go toStep 2 System OK

DISC BRAKE SYSTEM DIAGNOSIS

Test Description

The numbers below refer to the step numbers odi#lggmostic table.

9: Lubricant leaks from non-brake system componeatsecome in contact with and
contaminate brake system components.

10: Lubricant leaks from non-brake system componeaiseome in contact with and
contaminate brake system components.

12: Disc brake rotor shields/backing plates that con@ntact with disc brake rotors may
cause brake system noise.

Disc Brake System Diagnosis
Step Action Yes No
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diagnostic tables as appropriate.

DEFINITION: This diagnostic table is designed taghose ONLY the components of tf
DISC brake system in order to determine if the DI8&ke system is operating properly
You will be directed by the appropriate SymptomI€ab go to other brake system

je

Were you sent here from a Brake Symptom
Table?

Go toStep 2

Go toDiagnostic
Starting Point -

Hydraulic
Brakes

Visually inspect the disc brake pads for the
following:

Lining thickness

Uneven and/or abnormal wear (edge-to
edge and/or side-to-side)
Evidence of contamination from an
2 external substance

Looseness or damage (including pad
hardware)

Did you find any conditions to indicate a
concern with any of the (front and/or rear) disc
brake pads? GotoStep 3

Go toStep 12

Are any of the (front and/or rear) disc brake
pads contaminated? GotoStep 8

Go toStep 4

Are any of the (front and/or rear) disc brake
pads worn unevenly? GotoStep 7

Go toStep 5

Are any of the (front and/or rear) disc brake
pads and/or pad hardware loose or damaged?Go toStep 7

Go toStep 6

1. Remove and inspect the worn disc brake
pads for glazing, looseness, heat spots por
damage.

2. Replace the worn disc brake pads as a
6 complete axle set. Refer By ake Pads
Replacement - Front and/orBrake Pads
Replacement - Rear .

Did you complete the inspection and
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replacement? Go toStep 12

NOTE:

Support the brake caliper with heavy
mechanic's wire, or equivalent, whenever it is
separated from its mount and the hydraulic
flexible brake hose is still connected. Failure
to support the caliper in 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 turn may
cause a brake fluid leak.

1. Remove the (front and/or rear) disc brake
calipers (as appropriate) from the
mounting brackets and support the caliy
Do NOT disconnect the hydraulic brake
flex hoses from the calipers. Refer to
Brake Caliper Replacement - Front
and/orBrake Caliper Replacement -
Rear .

2. Inspect the disc brake caliper mounting
bracket and the mounting/sliding hardwgare
for the following conditions:

e Loose, bent, cracked, or damaged
caliper mounting bracket

e Binding or seized hardware

e Worn, damaged or missing hardware
components

Refer toDisc Brake M ounting and
Hardwar e Inspection - Front
and/orDisc Brake M ounting and
Hardwar e Inspection - Rear .

3. Replace components as required. Refef to
the following procedures, as required:

e Brake Caliper Bracket
Replacement - Front

e Brake Caliper Bracket
Replacement - Rear
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e Disc Brake Hardware
Replacement - Front

e Disc BrakeHardware
Replacement - Rear

4. Replace the unevenly-worn, loose or

axle set. Refer tBrake Pads
Replacement - Front and/orBr ake Pads
Replacement - Rear .

Did you complete the inspection and
replacement?

damaged disc brake pads as a complete

Go toStep 12

1. Inspect the disc brake calipers, brake h
and brake pipes for evidence of an exte
brake fluid leak.

2. Replace any components found to be
leaking brake fluid. Refer to the followir
procedures, as required:

e Brake Caliper Replacement -
Front

o Brake Caliper Replacement - Rear
e Brake Hose Replacement - Front
o Brake Hose Replacement - Rear

o Brake Pipe Replacement

Did you find and correct the source of the leg
causing contamination of the pads?

g

Ak
Go toStep 11

Go toStep 9

1. Inspect the wheel drive shaft outer seal
(boots), if equipped, for damage and
evidence of a grease leak.

2. Replace any wheel drive shaft seal (bot
that is found to be leaking grease which
may be the source of the contamination
the pads. Refer td/heel Drive Shaft
Outer Joint and Seal Replacement , if
equipped.

S

Dt)

to
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3. Inspect the rear axle seals for damage
evidence of a lubricant leak.

be leaking lubricant which may be the
source of the contamination to the pads.
Refer toRear Axle Shaft Seal and/or
Bearing Replacement .

causing contamination of the pads?

Did you find and correct the source of the leak

and

4. Replace any rear axle seal that is found to

Go toStep 11

Go toStep 10

10

and evidence of an external fluid leak.

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

following procedures:

e Diagnostic Starting Point - Power
Steering System (w/o Electro-
Hydraulic Steering)

e Diagnostic Starting Point - Engine
M echanical for the 4.2L engine

e Diagnostic Starting Point -
Automatic Transmisson for the
41L.60-E transmission

causing contamination of the pads?

1. Inspect the following systems for damage

Did you find and correct the source of the leak

the contamination to the pads. Refer to|the

Go toStep 11

1. Clean the remaining disc brake system
components to remove any traces of thg
contaminant.

U

NOTE:

Support the brake caliper with heavy
mechanic's wire, or equivalent, whenever it is
separated from its mount and the hydraulic
flexible brake hose is still connected. Failure
to support the caliper in this manner will
cause the flexible brake hose to bear the

weight of the caliper, which may cause
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damage to the brake hose and in turn may
cause a brake fluid leak.

2. Remove the (front and/or rear) disc brake
calipers (as appropriate) from the
mounting brackets and support the caliy
Do NOT disconnect the hydraulic brake
flex hoses from the calipers. Refer to
Brake Caliper Replacement - Front
and/orBrake Caliper Replacement -
Rear .

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

e Binding or seized hardware

¢ Distorted, worn, damaged or missing
hardware components

Refer toDisc Brake M ounting and
Hardwar e Inspection - Front
and/orDisc Brake M ounting and
Hardwar e Inspection - Rear .

4. Replace the caliper mounting/sliding
hardware components as required. Ref
Disc Brake Hardwar e Replacement -
Front and/orDisc Brake Hardware
Replacement - Rear .

5. Replace the contaminated disc brake pads
as a complete axle set. RefeBiake
Pads Replacement - Front and/orBrake
Pads Replacement - Rear .

Did you complete the cleaning, inspection and
replacement? Go toStep 12

Visually inspect each of the disc brake rotor
shields/backing plates for evidence of contagt
with the brake rotors.
Are any of the brake rotor shields/backing pl
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contacting the brake rotors?

Go toStep 13

Go toStep 14

13

Repair or replace the disc brake rotor
shields/backing plates as required. RefdDitsn
Brake Splash Shield Replacement - Front

and/orDisc Brake Backing Plate
Replacement - Rear .

Did you complete the repair or replacement?

Go toStep 14

14

1. Check the thickness of each of the disc
brake rotors.

IMPORTANT:

Make the following determination AND
ANSWER the question INDIVIDUALLY for
EACH rotor.

if the rotor can be REFINISHED and
REMAIN ABOVE the minimum
requirements.

Refer toBrake Rotor Thickness

M easurement .Does the disc brake rotor meet
the minimum requirements for REFINISHING7Go toStep 15

2. Make a determination for each brake rotor

Go toStep 17

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

¢ Braking surface conditions
= Heavy rust and/or pitting
» Cracks and/or heat spots

e Braking surface wear conditions

= Deep or excessive scoring
beyond maximum acceptable
level

» Lateral runout beyond maximi
acceptable level.

= Thickness variation beyond
maximum acceptable level

» Excessive blueing discoloration
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15

Refer toBrake Rotor Surface
and Wear Inspection .

IMPORTANT:

Make the following determination AND
ANSWER the question INDIVIDUALLY for
EACH rotor.

if the rotor requires refinishing based ugo
the results of the inspection.

If the brake rotor exhibits any of the
following conditions, it requires
refinishing:

o Rotor exhibits one or more of the
braking surface conditions listed
previously

wear conditions listed previously

Does the brake rotor require REFINISHING[?

2. Make a determination for each brake rotor

n

e Rotor is beyond the acceptable level
in one or more of the braking surface

Go toStep 16

Go toStep 20

16

1. Refinish the brake rotor. ReferBoake
Rotor Refinishing .

2. Inspect the brake rotor thickness. Refer
Brake Rotor Thickness M easurement .

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

to

Go toStep 20

Go toStep 19

17

Is the brake rotor at or below the DISCARD
requirements?

Go toStep 19

Go toStep 18

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

¢ Braking surface conditions
= Heavy rust and/or pitting
» Cracks and/or heat spots
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» Excessive blueing discoloration
e Braking surface wear conditions

= Deep or excessive scoring
beyond maximum acceptable
level

» Lateral runout beyond maximi
acceptable level

= Thickness variation beyond
maximum acceptable level.

Refer toBrake Rotor Surface
and Wear Inspection .

IMPORTANT:

Make the following determination AND
ANSWER the question INDIVIDUALLY for
EACH rotor.

2. Make a determination for each brake rotor

if the rotor requires replacement based
upon the results of the inspection.

If a brake rotor exhibits any of the
following conditions, it requires
replacement:

o Rotor exhibits one or more of the
braking surface conditions listed
previously

o Rotor is beyond the acceptable level

in one or more of the braking surface

wear conditions listed previously

Does the brake rotor require REPLACEMENTGo toStep 19

Go toStep 20

19

Replace the brake rotor. ReferBoake Rotor
Replacement - Front or Brake Rotor

Replacement - Rear .

Did you complete the replacement?

Go toStep 20

Install or connect components that were Disc Brake
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removed or disconnected during diagnosis. |System OK
20 |Did you complete the operation? Return to -
Symptom Table
HYDRAULIC BRAKE SYSTEM DIAGNOSIS
Hydraulic Brake System Diagnosis
Step Action Yes No

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

je

-

¢ Fluid discoloration
» Cloudy appearance-Moisture

» Dark appearance/suspended
particles in fluid-Dirt, rust,
corrosion, brake dust

2.
diaphragm and the reservoir-to-master

Inspect the master cylinder reservoir cap

Were you sent here from a Brake Symptom Goto
table? Diagnostic
1 Starting Point -
Hydraulic
Go toStep 2 [Brakes
Inspect and adjust the brake fluid level in the
5 brake master cylinder. Refer Kbaster
Cylinder Reservoir Filling.
Was the brake fluid level low? GotoStep 3 | GotoStep 4
1. Inspect the brake fluid for the following
conditions, indicating brake fluid
contamination:
o Fluid separation, indicating 2 types|of
fluid are present
= Swirled appearance-QOil-based
substance
» Layered appearance-Silicone-
3 based substance
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cylinder grommets for swelling, indicating

fluid contamination.

Do any of the above conditions exist?

GotoStep 5

Go toStep 6

1. Inspect the brake fluid for the following
conditions, indicating brake fluid
contamination:

¢ Fluid separation, indicating 2 types
fluid are present

= Swirled appearance-QOil-based
substance

= Layered appearance-Silicone-
based substance

¢ Fluid discoloration
» Cloudy appearance-Moisture

» Dark appearance/suspended
particles in fluid-Dirt, rust,
corrosion, brake dust

2. Inspect the master cylinder reservoir caj
diaphragm and the reservoir-to-master
cylinder grommets for swelling, indicating
fluid contamination.

Do any of the above conditions exist?

of

GotoStep 5

Go toStep 12

1. Flush the hydraulic brake system. Refer
Hydraulic Brake System Flushing.

2. If the brake fluid WAS contaminated with

an oil-based or a silicone-based fluid,
indicated by fluid 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.

1. Remove ALL of the following

components listed. Each component

to

contains internal rubber seals/linings
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which have been contaminated.

2. Clean out the hydraulic brake pipes
using denatured alcohol, or equival

3. Dry the brake pipes using non-
lubricated, filtered air.

4. Repair or replace ALL of the
following components listed. Each
component contains internal rubber
seals/linings which have been
contaminated.

e Master Cylinder Over haul or
Master Cylinder Replacement

o Brake master cylinder reservo
Clean the brake master cylinder
reservoir using denatured
alcohol, or equivalent, then dry
the reservoir using non-
lubricated, filtered air, or if
necessary, replace the brake
master cylinder reservoir.

o Replace the brake master
cylinder reservoir cap
diaphragm.

o Brake Hose Replacement -
Front

e Brake Hose Replacement -
Rear

e Brake Caliper Replacement -
Front

e Brake Caliper Replacement -
Rear
e Brake Pressure M odulator
Valve (BPMV) Replacement
3. If the brake fluid was NOT contaminated
with an oil-based fluid, but WAS

contaminated with water or dirt, rust,
corrosion, and/or brake dust, replace the

v

-
1

\U
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brake master cylinder reservoir cap
diaphragm which may have allowed
moisture or dirt to enter the system.

4. Refill and bleed the hydraulic brake syst
Refer toHydraulic Brake System
Bleeding (M anual) or Hydraulic Brake
Sysem Bleeding (Pressure).

Did you complete the operation and any requ
repairs and/or replacements? GotoStep 9

1. Inspect the following hydraulic brake
system components for external fluid leaks
Repair or replace any of the component
found to be leaking brake fluid. Refer to
appropriate procedures:

e Master Cylinder Over haul or
Master Cylinder Replacement

U)

Brake master cylinder reservoir cap
diaphragm

Brake Hose Replacement - Front
Brake Hose Replacement - Rear
Brake Pipe Replacement

Brake Caliper Replacement - Front
Brake Caliper Replacement - Rear

Brake Pressure M odulator Valve
(BPM V) Replacement

2. If you repaired or replaced any of the br
system components listed, bleed the
hydraulic brake system. Referktydraulic
Brake System Bleeding (M anual) or
Hydraulic Brake System Bleeding
(Pressure). While bleeding the hydraulic
brake system, observe for the following
conditions:

e The presence of air in the system at a
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bleeder valve location other than at

the repair location, except if the brake

master cylinder was replaced

e An unrestricted and even flow of
brake fluid per axle during the
bleeding procedure

Did you find and correct a condition? GotoStep 7 | GotoStep 12
Was there air in the system at a bleeder valve
7 |location other than at the repair location, except
if the brake master cylinder was replaced? | GotoStep 19 | GotoStep 8
8 Was the flow of brake fluid unrestricted and €
per axle during the bleeding procedure? GotoStep 9 | GotoStep 10
Inspect the hydraulic function of the brake
calipers for proper operation. Refer to
9 Hydraulic Brake Component Operation
Visual Inspection.
Was the hydraulic function of the brake calipers
operating properly? GotoStep 21 | Go toStep 14
Was the flow of brake fluid restricted or uneven
10 |through front axle hydraulic components during
the bleeding procedure? GotoStep 13 | Go toStep 11
Was the flow of brake fluid restricted or uneven
11 |through rear axle hydraulic components during -
the bleeding procedure? Go toStep 17
Inspect the hydraulic function of the brake
calipers for proper operation. Refer to
12 Hydraulic Brake Component Operation
Visual Inspection.
Was the hydraulic function of the brake calipers
operating properly? Go toStep 15 | Go toStep 13

Determine if the brake caliper is restricting th
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 assemblies.

e
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13

Refer toTire and Whedl Removal and
Installation .

3. Open the suspected caliper bleeder valve.

4. Using a large Ctamp, compress the calif

piston and observe for an unrestricted flow

of brake fluid and for free movement of t
caliper piston.

5. Close the caliper bleeder valve.

he

Was the flow of brake fluid unrestricted and did

the caliper piston move freely? GotoStep 17 | Go toStep 14

Replace any brake caliper that was not operating

properly. Refer to the appropriate procedure
14 o Brake Caliper Replacement - Front

o Brake Caliper Replacement - Rear

Did you complete the repair and/or replacemei@® toStep 21

Bleed the hydraulic brake system to observe for

the presence of air in the system and to observe

for an unrestricted and even flow of brake fluid
15 per axle during the bleeding procedure. Refer to

Hydraulic Brake System Bleeding (M anual)

or Hydraulic Brake System Bleeding

(Pressure).

Was there air in the system? Go toStep 19 | Go toStep 16
16 Was the flow of brake fluid unrestricted and €

per axle during the bleeding procedure? Go toStep 21 | Go toStep 17

1. Inspect the hydraulic brake pipes and
flexible brake hoses for signs of a fluid
restriction; such as being bent, kinked,
pinched or damaged. ReferBoake Pipe
and Hose Inspection.

2. Replace any of the hydraulic brake pipe
and/or flexible brake hoses found to be
bent, kinked, pinched, or damaged. Ref¢
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the following procedures as necessary:
o Brake Hose Replacement - Front
o Brake Hose Replacement - Rear
o Brake Pipe Replacement

3. If none of the hydraulic brake pipes or
flexible brake hoses were visibly bent,

hydraulic brake flex hose at the restricted
location.

Did you find and correct a condition?

kinked, pinched, or damaged, replace the

Go toStep 21

Go toStep 18

18

Replace the brake pressure modulator valve

dynamic rear proportioning mechanical
operation. Refer t&rake Pressure M odulator
Valve (BPMV) Replacement .

Did you complete the replacement?

(BPMV), in order to correct the hydraulic brake

Go toStep 21

19

1. Inspect the hydraulic brake system
components for brake fluid seepage at 3
and/or fitting location, which may have
drawn air into the system.

2. Inspect the hydraulic brake system

which may have introduced air into the
system.

3. Repair or replace any of the components

brake fluid.

Did you find and correct a condition?

components for evidence of a recent repair,

found to be installed incorrectly or seeping

Go toStep 21

Go toStep 20

20

1. Inspect the brake master cylinder for
internal fluid leaks. Refer tBrake System
Internal Leak Test.

if it is found to be leaking brake fluid
internally. Refer toV aster Cylinder

Overhaul or M aster Cylinder

2. Repair or replace the brake master cylinder
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Replacement.

Did you find and correct a condition?

Go toStep 21

Return to
Symptom Table

or disconnected during diagnosis.

Install or connect components that were remg

System OK

iMgdraulic Brake

21 Did you complete the operation? Return to )
Symptom Table
BRAKE ASSIST SYSTEM DIAGNOSIS
Brake Assst System Diagnoss
Step Action Yes No

DEFINITION: This diagnostic table is designed taghose ONLY the components of tf
brake ASSIST system in order to determine if tlekBrASSIST system is operating

properly. You will be directed by the appropriaigrdtom Table to go to other brake
system diagnostic tables as appropriate.

Were you sent here from a Brake Symptom
Table?

Go toStep 2

Go toDiagnostic
Starting Point -

Hydraulic
Brakes

Inspect for proper brake pedal travel. Refer
Brake Pedal Travel M easurement and
Inspection.

Is the brake pedal travel distance within the
acceptable limits?

to

GotoStep 5

Go toStep 3

1. Inspect for worn, missing, misaligned, b
or damaged brake pedal system
components.

¢ For the brake pedal pushrod
component inspection, refer to
Brake Pedal Pushrod Ingpection .

excessive wear and/or damage and
inspect the brake pedal for a
misaligned, bent and/or damaged

condition.
2. Replace the brake pedal system

components that are worn, missing,

¢ Inspect the brake pedal bushings rﬂor
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misaligned, bent or damaged, refer to t
following procedures as necessary.

e Brake Pedal Assembly
Replacement
e Vacuum Brake Booster

Replacement (for a bent or
damaged pedal pushrod replacem

Did you find and replace any worn, missing,
misaligned, bent or damaged brake pedal sy

he

components? Go toStep 4 Go toStep 5
Reinspect for proper brake pedal travel. Refer
to Brake Pedal Travel M easurement and
Inspection.
Is the brake pedal travel distance within the
acceptable limits? Go toStep 8 GotoStep 5
Check the engine vacuum source that supplies Go toDiagnostic
vacuum to the vacuum brake booster. Refer|to Starting Point -
Brake System Vacuum Source Test (STS). Engine
Is the vacuum reading within the acceptable M echanical in
limits? Engine
Mechanical -
Go toStep 6 4.2L
During the vacuum source inspection, did the
vacuum booster check valve operate propenlyZGo toStep 8 Go toStep 7
Replace the vacuum booster check valve. Refer
to Vacuum Brake Booster Check Valve ]
and/or Hose Replacement.
Did you complete the replacement? Go toStep 8
1. Pump the brake pedal several times urtil
the brake pedal becomes hard.
2. Maintain moderate foot pressure on the
brake pedal and start the engine. Observe
pedal operation.
Did the brake pedal drop slightly, then remajn
firm after the engine was started? GotoStep 9 | GotoStep 12

1. Release the brake pedal.
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2. Turn the ignition OFF, then wait 15
seconds.
3. Pump the brake pedal two times to che

for vacuum booster available vacuum
reserve. Observe pedal effort.

(If operating properly, the vacuum brake
booster should maintain assist for at least

two pedal applications.)

Did the brake pedal effort increase
significantly?

ck

Go toStep 12

Go toStep 10

10

Inspect the brake pedal pushrod and the brake

pedal for misalignment, a bent condition ang
damage.
Is the brake pedal pushrod and/or the brake
pedal misaligned, bent or damaged?

/or

Go toStep 11

Go toStep 13

11

Replace the brake pedal pushrod and/or the
brake pedal, as necessary. Refer to the
following procedure(s).

e Brake Pedal Assembly Replacement

e Vacuum Brake Booster Replacement
(for a bent or damaged pedal pushrod
replacement)

Did you complete the replacement?

Go toStep 13

12

Replace the vacuum brake booster. Refer t¢
Vacuum Brake Booster Replacement.

Did you complete the replacement?

)

Go toStep 13

13

Install or connect any components that were
removed or disconnected during diagnosis.
Did you complete the operation?

Brake Assist
System OK
Return to

Symptom Tablg

BRAKE SYSTEM VEHICLE ROAD TEST

Preliminary Inspections
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5.

Visually inspect easily accessible brake systenpomnts for obvious damage and/or ¢
which may indicate that the vehicle should not beeth until further inspections have been
completed.

Inspect the brake master cylinder reservoir flenel and adjust only if necessary for brake
system road testing. Referbaster Cylinder Reservoir Filling.

Inspect the tire inflation pressures and adjsisteessary.

Inspect the tire tread patterns to ensure tlegtdhe the same or very similar, especially per
axle.

Ensure that the vehicle is not loaded unevenbr po brake system road testing.

Road Testing Procedure

N

10.

CAUTION: Road test a vehicle under safe conditions a  nd while obeying
all traffic laws. Do not attempt any maneuvers that could
jeopardize vehicle control. Failure to adheretoth  ese
precautions could lead to serious personal injury a nd vehicle
damage.

Start the engine and allow it to idle.
Check to see if the brake system warning lam@resmlluminated.

If the brake system warning lamp remains illunedaDO NOT proceed to test drive the
vehicle until it is diagnosed and repaired. RefeBytmptoms - Hydraulic Brakes.

Select a smooth, dry, clean and level road gel&ot that is as free of traffic and obstacles
as possible for brake system low speed road testing

With the transmission in PARK, lightly apply theake pedal. Observe both the pedal feel
and the pedal travel.

If the brake pedal apply felt spongy, or the pédael was excessive, DO NOT drive the
vehicle until it is repaired.

If the brake pedal apply did not feel spongy tinedpedal travel was not excessive, proceed
to step 8.

Release and apply the brakes.

While continuing to apply the brakes, shift trensmission into DRIVE, release the brakes
and allow the engine to idle the vehicle away ftbenstopped position. Observe for a slow
release of the brake system.

With the aid of an assistant to observe thecl&hkiperformance frowutside of the vehicle
drive the vehicle at a low speed and lightly aghéybrakes while driving past the assistant.
Have the assistant observe for brake system roisethe side of the vehicle closest to
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

them, while you observe both the pedal effort duedpedal trave

If the brake pedal apply effort was excessivehe pedal travel was excessive, DO NOT
continue to test drive the vehicle until it is repd.

If the brake pedal apply effort was not excesand the pedal travel was not excessive,
proceed to step 13.

Drive the vehicle in the opposite directionthat same low speed and lightly apply the
brakes while driving past the assistant. Have $sisi@nt observe for brake system noise
from the side of the vehicle closest to him.

Drive the vehicle at a low speed and shift thegmassion into NEUTRAL without applyit
the brakes. Observe for a rapid deceleration ircleebpeed, indicating possible brake
drag.

Select a smooth, dry, clean and level roadistet free of heavy traffic as possible for
brake system moderate speed road testing.

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

While continuing to drive the vehicle at a m@derspeed, perform several light applies of
the brakes. Observe the pedal effort and the peaiadl, observe for brake system noise,
pulsation and/or brake drag.

If the brake pedal apply effort was excessivehe pedal travel was excessive, DO NOT
continue to test drive the vehicle until it is ripd.

If the brake pedal apply effort was not excesand the pedal travel was not excessive,
proceed to step 20.

While continuing to drive the vehicle at a modersgieed, perform several moderate ap
of the brakes. Observe the pedal effort and thalgealvel, observe for brake system
pulsation and/or uneven braking action - eithee smdside, or front to rear.

A small amount of vehicle front end dip is expeadtieting a moderate apply of the brakes.

If the brake pedal apply effort was excessivehe pedal travel was excessive, DO NOT
continue to test drive the vehicle until it is repd.

BRAKE PEDAL TRAVEL MEASUREMENT AND INSPECTION

ToolsRequired

J 28662 Brake Pedal Effort Gauge. S8gecial Tools.

1.

With the ignition OFF and the brakes cool, afgpé/brakes 3-5 times, or until the brake
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pedal becomes firm, in order to deplete the braloster power reserv
2. Install thel 28662 to the brake pedal. S&pecial Tools.

Fig. 4: Measuring Brake Pedal Trave
Courtesy of GENERAL MOTORS CORP.

3. Measure and record the distance (1) from theebpaklal to the rim of the steering wheel;
note the points of measurement.

4. Apply and maintain the brakes with 445 N (100dbjorce to the brake pedal, as indicated
on theJ 28662 . SeeSpecial Tools.

5. While maintaining 445 N (100 Ib) of force to thkeake pedal, measure and record the
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distance (2) from the same point on the brake pgedale same point on the rim of i
steering wheel.

6. Release the brakes and repeat steps 4 and 5 to alsizcond measurement. After obtail
a second measurement, proceed to step 7.

7. Average the first and second measurements retoluteng the two applies of the brakes.

8. Subtract the initial measurement, unappliedftdjm the averaged, applied measurement
(2) to obtain the brake pedal travel distance.

Specification: Maximum brake pedal travel (measured with thetigniOFF, brake
booster power assist depleted, and the brakes &oijhm (2.4 in).

BRAKE SYSTEM VACUUM SOURCE TEST (STS)

1. Disconnect the engine vacuum hose from the vatwake booster check valve.
2. Install a vacuum gage to the engine vacuum hose.

3. Start the engine and allow the engine to idlé natmal operating temperatures are
reached.

4. Check to see if the engine vacuum reading ismitie specified normal engine vacuum
range.

Specification: 47-68 kPa (14-20 in HQ)

5. Turn the ignition OFF.
If the engine vacuum reading is within the spedihormal range, proceed to step 10.

7. If the engine vacuum reading is NOT within thecsfeed normal range, inspect the engine
vacuum hose for the following conditions.

¢ Tight connection to the engine
¢ Collapse, deformation or contamination
e Cracks, cuts, dry-rot

8. If any of these conditions were found with thgire vacuum hose, replace the hose, then
repeat steps 2-4.

9. If none of these conditions were found with thgiee vacuum hose, then there is an engine
vacuum source problem, check the engine vacuumrsyst

10. Remove the vacuum brake booster check valvetferhooster.

11. Install the check valve to the engine vacuune hos

12. Install the vacuum gage to the check valve.

13. Start the enaine and allow the enaine to idté normal operatina temperatures are

o
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14.
15.

16.

17.

18.

19.

reached
Turn the ignition OFF.

Check to see if the engine vacuum reading istaiaed within the specified normal engine
vacuum range.

Specification: 47-68 kPa (14-20 in HQ)

If the engine vacuum reading is maintained withe specified normal range, proceed to
step 18.

If the engine vacuum reading is NOT maintaingtliwthe specified normal range, replace
the brake booster check valve, then repeat stef5.11

Inspect the brake booster check valve grommehéofollowing conditions:
e Firm connection to the vacuum brake booster
o Deformation or contamination
e Cracks, cuts, dry-rot
If any of these conditions were found with theak valve grommet, replace the grommet.

BRAKE SYSTEM EXTERNAL LEAK INSPECTION

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components

1.

Notice in Cautions and Notices.

In order to inspect for external brake fluid Igdlrst check the fluid level in the master
cylinder.

While a slight brake fluid level drop can be coesatl a normal condition due to brake
lining wear, a very low level may indicate a brdlkied leak in the hydraulic system.

If the fluid level is abnormally low, adjust theake fluid level. Refer tM aster Cylinder
Reservoir Filling.

Start the engine and allow it to idle.
Apply constant, moderate foot pressure to thkeopedal.

If the brake pedal gradually falls away while unfiet pressure, there may be a brake -
leak.
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5. Turn OFF the ignition.

6. Visually inspect the following brake system comgats for brake fluid leaks, excessive
corrosion, and damage. Give particular attenticalltbrake pipe and flexible hose
connections to ensure that there are not any #igtkie fluid leaks - even though the brake
pedal may feel firm and hold steady:

Master cylinder brake pipe fittings

All brake pipe connections

Brake pipes

Brake hoses and connections

Brake calipers and/or wheel cylinders, if equipped

7. While slight dampness around the master cylinelggrvoir can be considered acceptable,
brake fluid leaking from any of the brake systemmponents requires immediate attention.
If any of these components exhibit signs of braiiel ieakage, repair or replace those
components. After the repair or replacement, reicisthe hydraulic brake system to assure
proper function.

BRAKE SYSTEM INTERNAL LEAK TEST

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

1. Start the engine and allow it to idle.
2. Apply light, steady pressure to the brake pedbkerve both the brake pedal feel and
travel.
3. Release the brakes and turn OFF the ignition.
4. If the brake pedal apply felt spongy, but thekbrpedal travel was not excessive, perform
the following steps:
1. Inspect the brake system for external leaks.rRefgrake System External L eak
Inspection .
2. Pressure bleed the brake system in order to pumgair that may be trapped in the

system. Refer tblydraulic Brake System Bleeding (M anual)Hydraulic Brake
System Bleeding (Pressure) .
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Fig. 5: Cross Sectional View Of Brake M aster Cylinder
Courtesy of GENERAL MOTORS CORP.

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

1. Loosen the master cylinder-to-brake power boastemting nuts.

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

3. Inspect the master cylinder mounting surfac@aptimary piston (2) for brake fluid
leaks.
. If the master cylinder exhibits any leakage adailne primary piston (2), then the primary

piston primary seal (4) and/or secondary sealq8aking and the master cylinder requires
overhaul or replacement.
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7. If the master cylinder primary piston (2) doesexhibit any leakage, pressure bleed the
brake system. Refer tdydraulic Brake System Bleeding (M anual) or Hydraulic
Brake System Bleeding (Pressure).

8. If the brake pedal apply did not feel spongy, tnedbrake pedal travel was initially steady
and not excessive, but then gradually fell, themtiaster cylinder requires overhaul or
replacement due to an internal leak past the secpmiston (1) from the secondary piston
primary seal (6) or secondary seal (5).

9. If the brake pedal apply did not feel spongy, tiedbrake pedal travel was initially steady
and not excessive, then fell slightly, then becatr@ady again, then the brake pressure
modulator valve (BPMV) may be leaking internallgdamay require replacement.

HYDRAULIC BRAKE COMPONENT OPERATION VISUAL INSPECTION
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Fig. 6: Identifying Brake Caliper/Pad Inspection Areas
Courtesy of GENERAL MOTORS CORP.
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CAUTION: Refer to Brake Fluid Irritant Caution in Cautions and
Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical
Components Notice in Cautions and Notices.

1. With the tire and wheel assemblies removed antbridiee rotors retained by wheel lug n
visually inspect the caliper piston dust boot @jlsg area to ensure that there are no [
fluid leaks.

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

3. While the brake system is at rest (4), observedsgion of the caliper piston (1) in relat
to the caliper housing.

4. Have an assistant apply and release the brale gmebral times while you observe the
operation of the hydraulic brake caliper.

1. Observe the caliper piston (1) for unrestricted @/en movement during each apply
of the brake system (5).

2. Observe the caliper piston (1) for an unrestiieied even return motion during each
release of the brake system (6).

5. If the caliper piston (1) did not exhibit unresteid and even movement during brake sy:
apply and/or release, the piston square seal ($)mavorn or damaged and the caliper
may require overhaul or replacement.

BRAKE PIPE AND HOSE INSPECTION

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

1. Visually inspect all of the brake pipes for tbé#ddwing conditions:
e Kinks, improper routing, missing or damaged retane
o Leaking fittings, excessive corrosion

2. If any of the brake pipes exhibited any of thedsbons listed, then the identified pipe, or
pipes, require replacement.

3. Ensure that the vehicle axles are properly supdat ride height in order to maintain the
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proper relationship of the flexible brake hosethtochassis

Fig. 7: Identifying Flexible Brake Hose Failur e Conditions
Courtesy of GENERAL MOTORS CORP.

4. Visually inspect all of the flexible brake hosasthe following conditions:
e Kinks (1), improper routing, twists, chafing, misgior damaged retainers
e Leaking connections, cracking, dry-rot, blistendges

5. If any of the flexible brake hoses exhibited ahyhe conditions listed, then the identified
flexible brake hose, or hoses require replacement.

6. Squeeze the flexible brake hoses with firm fing@ssure to check for soft spots (2),
indicating an internal restriction. Check the entength of each flexible brake hose.

7. If any of the flexible brake hoses were founthidwe soft spots (2), then the identified
flexible brake hose, or hoses require replacement.
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BRAKE PEDAL PUSHROD INSPECTION

Fig. 8: View of Brake Pedal Pushrod
Courtesy of GENERAL MOTORS CORP.

1. Disconnect the brake pedal pushrod (1) from ta&eéopedal.

2. Inspect the brake pedal pushrod eyelet bushingf @uipped, for cracks and/or excessive
wear.

3. Reposition the pedal pushrod boot (3) towardriha of the vehicle to expose as much of
the pedal pushrod (1) as possible.

4. Inspect the brake pedal pushrod (1) for straegsn

5. If the brake pedal pushrod eyelet bushing (2)oéed cracks and/or excessive wear, then
the bushing requires replacement.

6. If the brake pedal pushrod (1) is not straidientthe pushrod and the vacuum booster
require replacement.

7. Return the pedal pushrod boot (3) to its origp@dition on the pedal pushrod (1).




2006 Buick Rainier

2006 BRAKES Hydraulic Brakes - Ascender, Envoy, Rainier & TrailBlazer

8. Connect the brake pedal pushrod (1) to the kpakal.

REPAIR INSTRUCTIONS

MASTER CYLINDER RESERVOIR FILLING

NOTE:

NOTE:

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

When adding fluid to the brake master cylinder reservoir, use only
Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 99 2667), or
equivalent DOT-3 brake fluid from a clean, sealed b  rake fluid
container. The use of any type of fluid other than the recommended
type of brake fluid, may cause contamination which could result in
damage to the internal rubber seals and/or rubber |  inings of
hydraulic brake system components.
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Fig. 9: View Of Half-Full Master Cylinder Reservoir
Courtesy of GENERAL MOTORS CORP.

. Visually inspect the brake fluid level througle thrake master cylinder reservoir.
. If the brake fluid level is at or below the halft point during routine fluid checks, the
brake system should be inspected for wear andipedsiake fluid leaks.

. If the brake fluid level is at or below the halft point during routine fluid checks, and an

inspection of the brake system did not reveal wedirake fluid leaks, the brake fluid may
be topped-off up to maximum-fill level.

. If brake system service was just completed, thkefluid may be topped-off up to the
maximum-fill level.
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5. If the brake fluid level is above the half-fubipt, adding brake fluid is not recommended
under normal conditions.

Fig. 10: View Of Full Master Cylinder Reservoir MAX And MIN M arks
Courtesy of GENERAL MOTORS CORP.

6. If brake fluid is to be added to the master ddnreservoir, clean the outside of the
reservoir on and around the reservoir cap prioetnooving the cap and diaphragm. Use
only Delco Supreme 11®, GM P/N 12377967 (Canadidh9®2667), or equivalent DOT-
3 brake fluid from a clean, sealed brake fluid aowr.

MASTER CYLINDER RESERVOIR REPLACEMENT
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CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

Removal Procedure

Fig. 11: Master Cylinder To Booster View
Courtesy of GENERAL MOTORS CORP.

1. Remove the brake master cylinder assembly. Refdraster Cylinder Replacement.
2. Drain the brake fluid from the reservoir.
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NOTE: Do not clamp on the master cylinder body. Doin g so may
damage the master cylinder.

3. Clamp the flange of the master cylinder body wnse.

Fig. 12: Removing/Ingtalling Brake Master Cylinder Reservoir Retaining Pins
Courtesy of GENERAL MOTORS CORP.

4. Remove the retaining pins for the brake mastendsr reservoir.
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Fig. 13: Removing/Ingtalling Reservoir And Brake Master Cylinder
Courtesy of GENERAL MOTORS CORP.

5. Remove the reservoir from the brake master ogtind
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Fig. 14: Brake Master Cylinder Seals
Courtesy of GENERAL MOTORS CORP.

6. Remove the seals from the brake master cylinder.
7. Clean the master cylinder area with denatureshalc or equivalent.
8. Dry the master cylinder with non-lubricated diid air.

Installation Procedure
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Fig. 15: Brake Master Cylinder Seals
Courtesy of GENERAL MOTORS CORP.

. Lubricate the new seals and the outer surfa@eddréhe reservoir- to- housing barrels with
Delco Supreme 11® GM P/N 12377967 Canadian P/N & 26 equivalent DOT-3 bake
fluid from a clean, sealed brake fluid container.

. Install the lubricated seals, make sure thaséds are fully seated in the brake master
cylinder.
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Fig. 16: Removing/Ingtalling Reservoir And Brake Master Cylinder

Courtesy of GENERAL MOTORS CORP.

IMPORTANT: When performing the following service pro  cedure, apply
equal pressure to ensure proper seating of the rese  rvoir and
the pin holes are aligned.
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3. Install the reservoir to the brake master cylinde

Fig. 17: Removing/Ingtalling Brake Master Cylinder Reservoir Retaining Pins
Courtesy of GENERAL MOTORS CORP.

4. Install the reservoir retaining pins.
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Fig. 18: Master Cylinder To Booster View
Courtesy of GENERAL MOTORS CORP.

5. Remove the brake master cylinder from the vise.
6. Install the brake master cylinder. RefeMaster Cylinder Replacement

MASTER CYLINDER REPLACEMENT

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

Removal Pr ocedur e
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Fig. 19: Removing/Ingtalling M aster Cylinder Fluid Level Sensor Connector

Courtesy of GENERAL MOTORS CORP.

1. Apply the parking brake.
2. Disconnect the master cylinder fluid level sertsomector.
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Fig. 20: Removing/Ingtalling M aster Cylinder Brake Pipes
Courtesy of GENERAL MOTORS CORP.

3. Disconnect the brake pipes from the master ogtind
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Fig. 21: Removing/Ingtalling Rubber Caps
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Install a rubber cap or plug to the expos ed brake hose fitting
ends in order to prevent brake fluid loss and conta mination.

4. Plug the brake pipes.
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Fig. 22: Master Cylinder To Booster View
Courtesy of GENERAL MOTORS CORP.

5. Remove the master cylinder mounting nuts.
6. Remove the master cylinder assembly.
7. Drain the master cylinder of brake fluid.

Installation Procedure
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Fig. 23: Bleeding Mager Cylinder
Courtesy of GENERAL MOTORS CORP.

1. Bench bleed the master cylinder. Refelvtaster Cylinder Bench Bleeding.
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Fig. 24: Master Cylinder To Booster View
Courtesy of GENERAL MOTORS CORP.

2. Install the master cylinder assembly.

NOTE: Refer to Fastener Notice in Cautions and Notices.

3. Install the master cylinder mounting nuts.

Tighten: Tighten the master cylinder mounting nuts to 3G K27 Ib ft).
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Fig. 25: Removing/Ingtalling Rubber Caps
Courtesy of GENERAL MOTORS CORP.

4. Remove the rubber plugs from the brake lines.
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Fig. 26: Removing/Ingtalling M aster Cylinder Brake Pipes
Courtesy of GENERAL MOTORS CORP.

5. Connect the brake pipes.

Tighten: Tighten the brake pipe fittings to 17 N.m (13t f
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Fig. 27: Removing/Ingtalling M aster Cylinder Fluid Level Sensor Connector
Courtesy of GENERAL MOTORS CORP.

6. Connect the master cylinder fluid level sensomeator.

7. Bleed the hydraulic brakes system. Refdfyoraulic Brake System Bleeding (M anual)
or Hydraulic Brake Syssem Bleeding (Pressure).
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MASTER CYLINDER OVERHAUL

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

Disassembly Procedure
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Fig. 28: Cross Sectional View Of Brake M aster Cylinder
Courtesy of GENERAL MOTORS CORP.

1. Remove the brake master cylinder from the vehiRéder toM aster Cylinder
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Replacement.

2. Secure the mounting flange of the brake mastardgy in a bench vise so that the rear of
the primary piston is accessible.

3. Clean the outside of the master cylinder reservoiand around the reservoir cap prior to
removing the cap and diaphragm.

4. Remove the reservoir cap and diaphragm fromebervoir.

5. Inspect the reservoir cap and diaphragm fordhevwing conditions. If any of these
conditions are present, replace the affected coamisn

e Cuts or cracks
¢ Nicks or deformation
6. Remove the master cylinder reservoir from theenaylinder. Refer tt aster Cylinder
Reservoir Replacement.

7. Using a smooth, round-ended tool, depress tinaapyipiston (2) and remove the piston
retainer.

8. Remove the primary piston assembly from the dglirbore.

9. Plug the cylinder inlet ports and the rear ouitat. Apply low pressure, non-lubricated,
filtered air into the front outlet port, in orddretremove the secondary piston (1) with the
primary (6) and secondary (5) seals, and the refuning.

10. Discard the primary piston assembly, the pistoaimet, and the seals and seal retainer
the secondary piston.

Assembly Procedure
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Fig. 29: Cross Sectional View Of Brake M aster Cylinder
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Do not use abrasives to clean the brake m  aster cylinder bore.

. Clean the interior and exterior of the masteinddr, the secondary piston (1), and the
return spring in denatured alcohol, or equivalent.

. Inspect the master cylinder bore, inlet and opibets, the secondary piston (1), and the
return spring for cracks, scoring, pitting, andzorrosion. Replace the master cylinder if
any of these conditions exist.

. Dry the master cylinder and the individual comgaas with non-lubricated, filtered air.

. Lubricate the master cylinder bore, the secondetgm (1), the return spring, and all of-
individual overhaul components with Delco Suprerm®,1GM P/N 12377967 (Canadian
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P/N 992667), or equivalent D(-3 brake fluid from a clean, sealed brake fluid aowr.

5. Assemble the lubricated, new primary seal (6) &taimer, and new secondary seal (5)
the secondary piston.

6. Install the lubricated return spring and secop@&ton assembly (1) into the cylinder bore.
7. Install the lubricated, new primary piston asdgr(®) into the cylinder bore.

8. Using a smooth, round-ended tool, depress tineapyipiston (2) and install the new piston
retainer.

9. Install the master cylinder reservoir to the miasylinder. Refer td aster Cylinder
Reservoir Replacement.

10. Install the reservoir cap and diaphragm to éisenvoir.
11. Install the master cylinder to the vehicle. RédeM aster Cylinder Replacement.

MASTER CYLINDER BENCH BLEEDING

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

NOTE: When adding fluid to the brake master cylinder reservoir, use only
Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 99 2667), or
equivalent DOT-3 brake fluid from a clean, sealed b  rake fluid
container. The use of any type of fluid other than the recommended
type of brake fluid, may cause contamination which could result in
damage to the internal rubber seals and/or rubber |  inings of
hydraulic brake system components.
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Fig. 30: Bleeding Mager Cylinder
Courtesy of GENERAL MOTORS CORP.

. Secure the mounting flange of the brake masterdey in a bench vise so that the rear of
the primary piston is accessible.

. Remove the master cylinder reservoir cap anchdzagpn.

. Install suitable fittings to the master cylingerts that match the type of flare seat required
and also provide for hose attachment.

. Install transparent hoses to the fittings insthtb the master cylinder ports, then route the
hoses into the master cylinder reservoir.

. Fill the master cylinder reservoir to at least flalf-way point with Delco Supreme 11®,
GM P/N 12377967 (Canadian P/N 992667), or equivd)édT-3 brake fluid from a cleal
sealed brake fluid container.
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6.

7.

8.

9.
10.
11.

12.

Ensure that the ends of the transparent hosamgunto the master cylinder reservoir are
fully submerged in the brake fluid.

Using a smooth, round-ended tool, depress ardselthe primary piston as far as it will
travel, a depth of about 25 mm (1 in), several sil@bserve the flow of fluid coming from
the ports.

As air is bled from the primary and secondary pistohe effort required to depress the
primary piston will increase and the amount of étawill decrease.

Continue to depress and release the primarympisttl fluid flows freely from the ports
with no evidence of air bubbles.

Remove the transparent hoses from the mastedeylreservoir.
Install the master cylinder reservoir cap argbliiagm.

Remove the fittings with the transparent hos@s the master cylinder ports. Wrap the
master cylinder with a clean shop cloth to preweake fluid spills.

Remove the master cylinder from the vise.

MASTER CYLINDER FLUID LEVEL SENSOR REPLACEMENT

Removal Procedure
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Fig. 31: Fluid Leve Sensor View
Courtesy of GENERAL MOTORS CORP.

1. Disconnect the electrical connector from thadfleivel sensor.
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Fig. 32: Compressng Locking Tabs For Fluid Sensor
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: When performing the following service pro  cedure, itis NOT
necessary to drain the master cylinder reservoir.

2. Using pair of needle nose pliers, compress thergdiabs for the fluid sensor located at
opposite side of the master cylinder.
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Fig. 33: Fluid Leve Sensor Removed From M aster Cylinder Reservoir

Courtesy of GENERAL MOTORS CORP.

3. Remove the fluid level sensor from the mastendgk reservoir.

Installation Procedure
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Fig. 34: Fluid Leve Sensor Removed From M aster Cylinder Reservoir
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Ensure that the fluid sensor is fully sea  ted before releasing
the snap ring.

1. Install the fluid level sensor.
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Fig. 35: Fluid Leve Sensor View
Courtesy of GENERAL MOTORS CORP.

2. Install the electrical connector to the fluiddésensor.

BRAKE PEDAL ASSEMBLY REPLACEMENT

Removal Procedure

1. Remove the closeout/insulator panel. Reféltmseout/Insulator Panel Replacement -
Left in Instrument Panel, Gages, and Console.

2. Remove the stoplamp switch from the brake pé&tsier toStop L amp Switch
Replacement in Lighting Systems.
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Fig. 36: Brake Pedal And Pivot Bolt Removed
Courtesy of GENERAL MOTORS CORP.

3. Remove the brake pedal pivot bolt and discardbttie
4. Remove the brake pedal.

5. Inspect the brake pedal pivot bushing for danmageear.

Installation Procedure

1. If the brake pedal pivot bushing is damaged amyweplace the bushing using the
following procedure:
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1. Squeeze the end that will be facing the brakalgadot nut.
Insert the bushing into the pivot hub just enawaghold the bushing in place.
3. Push the bushing through the hub until the bgskmaps in place.

N

Fig. 37: Brake Pedal And Pivot Bolt Removed
Courtesy of GENERAL MOTORS CORP.

2. Install the brake pedal.

NOTE: Refer to Fastener Notice in Cautions and Notices.
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IMPORTANT: The brake pedal pivot bolt is a prevailin g torque bolt and
must be replaced each time the bolt is removed.

3. Install the new brake pedal pivot bolt and theklerpedal pivot nut.
Tighten: Tighten the brake pedal pivot bolt to 25 N.m (& 9t).

4. Install the stoplamp switch to the brake pedafeRtoStop L amp Switch Replacement
in Lighting Systems.

5. Install the closeout/insulator panel. Refe€Ctoseout/Insulator Pand Replacement -
Left in Instrument Panel, Gages, and Console.

BRAKE PIPE REPLACEMENT
ToolsRequired

J 45405 Brake Pipe Flaring Kit. Segpecial Tools.

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

CAUTION: Always use double walled steel brake pipe w  hen replacing
brake pipes. The use of any other pipe is not recom  mended
and may cause brake system failure. Carefully route and
retain replacement brake pipes. Always use the corr  ect
fasteners and the original location for replacement brake
pipes. Failure to properly route and retain brake p  ipes may
cause damage to the brake pipes and cause brake sys tem
failure.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

IMPORTANT: When servicing the brake pipes, note the  following:

e If sectioning the brake pipe, use replacement pipe of the
same type and outside diameter.

o Use fittings of the appropriate size and type.
e Only create flares of the same type or design as or iginally
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N

equipped on the vehicle.

Fig. 38: Sectioning Brake Pipe Using Pipe Cutter

Courtesy of GENERAL MOTORS CORP.

Inspect the area of brake pipe to be repairedplaced.
Release the brake pipe to be replaced from thanees, as required.
Select an appropriate location to section thkeopape, if necessary.
¢ Allow adequate clearance in order to maneuved @405 . SeeSpecial Tools.
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¢ Avoid sectioning the brake pipe at bends or mogrpimints.
4. Using a string or wire, measure the length ofplipe to be replaced including all pipe

bends.
5. Add to the measurement taken the appropriateiadali length required for each flare to

be created.

Specification:
e 6.35 mm (0.250 in) for 4.76 mm (3/16 in) diametgrep
e 9.50 mm (0.374 in) for 6.35 mm (1/4 in) diametgyepi

IMPORTANT: Ensure that the brake pipe end to be flar ed is cut at a square,

90 degree angle to the pipe length.

6. Using the pipe cutter included in thd5405 , carefully cut the brake pipe squarely to the

measured length. S&pecial Tools.
7. Remove the sectioned brake pipe from the vehicle.
8. Select the appropriate size of brake pipe andnubse as necessary. The brake pipe ou

diameter determines brake pipe size.
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Fig. 39: Stripping Nylon Coating From Brake Pipe Ends
Courtesy of GENERAL MOTORS CORP.

9. Strip the nylon coating from the brake pipe ente flared, if necessary.

o Select the appropriate blade on the coating stigpfmol included in thd 45405 , by
unthreading the blade block from the stripping t@ad installing the block with the
desired blade facing the tool rollers. Special Tools.

Specification:
= 6.35 mm (0.250 in) blade for 4.76 mm (3/16 in) deéen pipe
= 9.50 mm (0.374 in) blade for 6.35 mm (1/4 in) ditangipe

¢ Insert the brake pipe end to be flared into theming tool to the depth of the ledge
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on the tool rollers

o While holding the brake pipe firmly against thepgting tool roller ledges, rotate the
thumbwheel of the tool until the blade contactstitake pipe coated surface.

IMPORTANT: Do not gouge the metal surface of the bra ke pipe.

o Rotate the stripping tool in a clockwise directiensuring that the brake pipe end
remains against the tool roller ledges.

o After each successive revolution of the strippowj,tcarefully rotate the thumbwheel
of the tool clockwise, in order to continue strimgpthe coating from the brake pipe
until the metal pipe surface is exposed.

¢ Loosen the thumbwheel of the tool and remove th&dpipe.

IMPORTANT: Ensure that all loose remnants of the nyl  on coating have
been removed from the brake pipe.

e Inspect the stripped end of the brake pipe to ertsiat the proper amount of coating
has been removed.

Specification:
m 6.35 mm (0.250 in) for 4.76 mm (3/16 in) diametgrep
= 9.50 mm (0.374 in) for 6.35 mm (1/4 in) diametgyepi
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Fig. 40: Chamfering Pipe Using De-Burring T ool
Courtesy of GENERAL MOTORS CORP.

10. Chamfer the inside and outside diameter of ifhe with the de-burring tool included in the
J 45405 . SeeSpecial Tools.

11. Install the tube nuts on the brake pipe, ndtieg orientation.

12. Clean the brake pipe and thé5405 of lubricant, contaminants, and debris. Special
Tools.
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Fig. 41: Installing Die Halves Into Die Cage
Courtesy of GENERAL MOTORS CORP.

13. Loosen the die clamping screw of §né5405 . SeeSpecial Tooals.

14. Select the corresponding die set and installliinéalves into the die cage with the full, flat
face of one die facing the clamping screw, anccthenterbores of both dies facing the

forming ram.




2006 Buick Rainier

2006 BRAKES Hydraulic Brakes - Ascender, Envoy, Rainier & TrailBlazer

15.

16.

17.
18.
19.

Fig. 42: View Of Clamping Screw & Unused Die

Courtesy of GENERAL MOTORS CORP.

Place the flat face of an unused die (1) agthestlie halves in the clamping cage and hold
firmly against the counterbored face of the dies.

Insert the prepared end of the pipe to be fldmemligh the back of the dies until the pipe is
seated against the flat surface of the unusediglie (

Remove the unused die (1).
Ensure that the rear of both dies are seat®ti/fagainst the enclosed end of the die cage.
Firmly hand tighten the clamping screw (2) agfaiine dies.
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20.
21.
22.

Fig. 43: Rotating J 45405 To Bottom Againgt Die Cage

Courtesy of GENERAL MOTORS CORP.

Select the appropriate forming mandrel and glatoethe forming ram.
Rotate the hydraulic fluid control valve clockeito the closed position.
Rotate the body of tle45405 until it bottoms against the die cage. Special Tools.
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23.

24.

Fig. 44: Bottoming Forming M andrel Against Clamping DiesUsng Pipe Flaring
Tool
Courtesy of GENERAL MOTORS CORP.

While guiding the forming mandrel into the exga&nd of pipe to be flared, operate the
lever of the] 45405 until the forming mandrel bottoms against the gag dies. See
Special Toals.

Rotate the hydraulic fluid control valve counteckwise to the open position to allow the
hydraulic forming ram to retract.
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25.
26.
27.
28.

29.

30.
31.

Fig. 45: Using PipeFlaring T ool

Courtesy of GENERAL MOTORS CORP.

Insert the finishing cone into the forming ram.
Rotate the hydraulic fluid control valve clockeito the closed position.
Rotate the body of tle45405 until it bottoms against the die cage. Special Tools.

While guiding the finishing cone into the expbsad of pipe to be flared, operate the lever
of theJ 45405 until the finishing cone bottoms against the d&=eSpecial Tools.

Rotate the hydraulic fluid control valve counteckwise to the open position to allow the
hydraulic forming ram to retract.

Loosen the die clamping screw and remove theatd pipe.
If necessary, lightly tap the dies until the lidves separate.
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Fig. 46: Identifying Correct Brake Pipe Flare Shape & Diameter
Courtesy of GENERAL MOTORS CORP.

32. Inspect the brake pipe flare for correct shagpkedsameter (a).

Specification:
e 6.92 mm (0.272 in) +/- 0.18 mm (0.007 in) flarerdeter for 4.76 mm (3/16 in)
diameter pipe




2006 Buick Rainier

2006 BRAKES Hydraulic Brakes - Ascender, Envoy, Rainier & TrailBlazer

33.

34.
35.
36.

37.

e 8.92 mm (0.351 in) +/- 0.18 mm (0.007 in) flarerdeter for 6.35 mm (1/4 in)
diameter pipe

If necessary, using the removed section of brae as a template, shape the new pipe
a suitable brake pipe bending tool.

IMPORTANT: When installing the pipe, maintain a clea  rance of 19 mm (3/4
in) from all moving or vibrating components.

Install the pipe to the vehicle with the apprajer brake pipe unions, as required.
If previously released, secure the brake pigbdaetainers.

Bleed the hydraulic brake system. Refafiyalr aulic Brake System Bleeding (M anual)
or Hydraulic Brake System Bleeding (Pressure).

With the aid of an assistant, inspect the bpage flares for leaks by starting the engine and
applying the brakes.

BRAKE HOSE REPLACEMENT - FRONT

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components

Notice in Cautions and Notices.

Removal Procedure
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Fig. 47: Brake Hose Retaining Bolt Removed From Frame
Courtesy of GENERAL MOTORS CORP.

1. Remove the brake hose retaining bolt from thadra
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Fig. 48: Brake Pipe Fitting Plug/Rubber Cap Removed
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Install a rubber cap or plug the exposed brake pipe fitting
ends will prevent brake fluid loss and contaminatio n.

2. Install a rubber cap or plug on the brake pigiag.
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Fig. 49: View Of Banjo Fitting To Caliper
Courtesy of GENERAL MOTORS CORP.

3. Remove the brake hose bolt from the brake cafipsembly.
4. Remove the brake hose from the vehicle.

IMPORTANT: The metal gaskets may be stuck to either the brake

the brake hose end. Ensure that these gaskets are r
from the brake hose end and the brake caliper.

caliper or
emoved
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5. Remove and discard the copper gaskets.

Installation Procedure

Fig. 50: View Of Banjo Fitting To Caliper
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: DO NOT reuse the old copper gaskets. Use  only NEW copper
gaskets.

1. Install the NEW copper gaskets to the brake hodebolt.
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2. Install the brake hose bolt to the brake caliper.

NOTE: Refer to Fastener Notice in Cautions and Notices.

3. Install the brake hose to brake caliper.

Tighten: Tighten the brake hose bolt to 44 N.m (33 Ib ft).

Fig. 51: Brake Hose Retaining Bolt Removed From Frame
Courtesy of GENERAL MOTORS CORP.

4. Install the brake hose retaining bolt to the glam

Tighten: Tighten the brake hose bolt to 20 N.m (18 Ib ft).
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Fig. 52: Brake Pipe Fitting Plug/Rubber Cap Removed
Courtesy of GENERAL MOTORS CORP.

5. Remove the rubber cap or plug from the brake fitipag.




2006 Buick Rainier

2006 BRAKES Hydraulic Brakes - Ascender, Envoy, Rainier & TrailBlazer

Fig. 53: Ingtalling Brake Pipe To Brake Hose
Courtesy of GENERAL MOTORS CORP.

6. Install the brake pipe to the brake hose.

Tighten: Tighten the brake pipe fitting to 20 N.m (18 I ft
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Fig. 54: View Of Full Master Cylinder Reservoir MAX And MIN M arks
Courtesy of GENERAL MOTORS CORP.

7. Fill the brake master cylinder reservoir. Reteltaster Cylinder Reservoir Filling.

8. Bleed the hydraulic brake system. Refetaraulic Brake System Bleeding (M anual)
or Hydraulic Brake System Bleeding (Pressure).

9. Install the front tires and wheels assembly. Refd@ire and Wheel Removal and
Installation in Tires and Wheels.

10. Lower the vehicle. Refer tafting and Jacking the VVehicle in General Information.

BRAKE HOSE REPLACEMENT - REAR
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CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

Removal Procedure

Fig. 55: Rear Brake Hose From Brake Pipe
Courtesy of GENERAL MOTORS CORP.

1. Raise the vehicle. Refer kaofting and Jacking the Vehicle in General Information.

2. Remove the tire and wheel assembly. Refdiiite and Wheel Removal and Installation
in Tires and Wheels

3. Clean the all dirt and foreign material from bieke hose and brake pipe fittings.
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4.

5.

Using a backup wrench, remove the rear brakefhosethe brake pipe.

Fig. 56: Rear Brake Pipe Fitting

Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Installing a rubber plug and/or cap fitti  ng to the exposed
brake pipe fitting ends will prevent brake fluid lo ss and
contamination.

Install the rubber plug and/or cap on the reak®mpipe fitting.
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Fig. 57: Removing/Ingtalling Brake Line Retaining Bolt
Courtesy of GENERAL MOTORS CORP.

6. Remove the brake line retaining bolt at the frame
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Fig. 58: Brake Hose Bolt From Brake Caliper
Courtesy of GENERAL MOTORS CORP.

7. Remove the brake hose bolt from the brake caliper

IMPORTANT: The metal gaskets may be stuck to either the brake caliper or
the brake hose end. Ensure that these gaskets arer emoved
from the brake hose end and the brake caliper.
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8. Remove the copper gaskets from the brake hose end
9. Discard the copper gaskets.
10. Remove and discard the copper gaskets.

Installation Procedure

Fig. 59: Brake Hose Bolt From Brake Caliper
Courtesy of GENERAL MOTORS CORP.
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IMPORTANT: DO NOT reuse the old copper gaskets. Use  only NEW copper
gaskets.

1. Install the NEW copper gaskets to the rear bcakper bolt.

NOTE: Refer to Fastener Notice in Cautions and Notices.

2. Install the rear brake hose to the rear brakperal

Tighten: Tighten the rear brake bolt to 44 N.m (23 Ib ft).
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Fig. 60: Rear Brake Pipe Fitting
Courtesy of GENERAL MOTORS CORP.

3. Remove the rubber plug and/or cap from the resitebpipe fitting.

Fig. 61: Rear Brake Hose From Brake Pipe
Courtesy of GENERAL MOTORS CORP.

4. Install the brake pipe to the brake hose.
5. Using a backup wrench, install the rear brake popthe brake hose.

Tighten: Tighten the rear brake pipe fitting to 20 N.m (4 8t).
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Fig. 62: Removing/Ingtalling Brake Line Retaining Bolt
Courtesy of GENERAL MOTORS CORP.

. Install the brake pipe retaining bolt at the feam
Tighten: Tighten the brake pipe retaining bolt to 20 N.i& I ft).

. Bleed the hydraulic brake system. Refei@lr aulic Brake System Bleeding (M anual)
or Hydraulic Brake System Bleeding (Pressure).

. Install the tire and wheel assembly. Refer itee and Whedl Removal and Ingtallation in
Tires and Wheels.




2006 Buick Rainier

2006 BRAKES Hydraulic Brakes - Ascender, Envoy, Rainier & TrailBlazer

9. Lower the vehicle. Refer toifting and Jacking the Vehicle in General Information.

HYDRAULIC BRAKE SYSTEM BLEEDING (MANUAL)

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.

NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

NOTE: When adding fluid to the brake master cylinder reservoir, use only
Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 99 2667), or
equivalent DOT-3 brake fluid from a clean, sealed b  rake fluid
container. The use of any type of fluid other than the recommended
type of brake fluid, may cause contamination which could result in
damage to the internal rubber seals and/or rubber |  inings of
hydraulic brake system components.

1. Place a clean shop cloth beneath the brake nagfitadter to prevent brake fluid spills.
2. With the ignition OFF and the brakes cool, apgpé/brakes 3-5 times, or until the brake
pedal effort increases significantly, in order apkkte the brake booster power reserve.
3. If you have performed a brake master cylindechdreeding on this vehicle, or if you
disconnected the brake pipes from the master @jjnebu must perform the following
steps:
1. Ensure that the brake master cylinder resersdullito the maximum-fill level. If
necessary add Delco Supreme 11®, GM P/N 123779&dadan P/N 992667), or
equivalent DOT-3 brake fluid from a clean, sealekb fluid container.

If removal of the reservoir cap and diaphragm tssary, clean the outside of the
reservoir on and around the cap prior to removal.

2. With the rear brake pipe installed securely tortiaster cylinder, loosen and separate
the front brake pipe from the front port of thekwanaster cylinder.

3. Allow a small amount of brake fluid to gravityeleld from the open port of the master
cylinder.

4. Reconnect the brake pipe to the master cylindargmd tighten securely.

5. Have an assistant slowly depress the brake fdbeand maintain steady pressure on
the pedal.
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4.

10.
11.

12.

13.
14.

6. Loosen the same brake pipe to purge air froroples port of the master cylinder.
Tighten the brake pipe, then have the assidtamtysrelease the brake pedal.

8. Wait 15 seconds, then repeat steps 3.3-3.7alhélr is purged from the same port of
the master cylinder.

9. With the front brake pipe installed securelytie inaster cylinder - after all air has
been purged from the front port of the master d@m loosen and separate the rear
brake pipe from the master cylinder, then repegussB.3-3.8.

10. After completing the final master cylinder portdiieng procedure, ensure that botl
the brake pipe-to-master cylinder fittings are @rbptightened.

Fill the brake master cylinder reservoir with @eBupreme 11®, GM P/N 12377967
(Canadian P/N 992667), or equivalent DOT-3 braliel firom a clean, sealed brake fluid
container. Ensure that the brake master cylind&rveir remains at least half-full during
this bleeding procedure. Add fluid as needed totaai the proper level.

~

Clean the outside of the reservoir on and arouadekervoir cap prior to removing the cap
and diaphragm.

Install a proper box-end wrench onto the RIGHTAREvheel hydraulic circuit bleeder
valve.

Install a transparent hose over the end of theddr valve.

Submerge the open end of the transparent hasa inansparent container partially filled
with Delco Supreme 11®, GM P/N 12377967 (Canadi&hd92667), or equivalent DOT-
3 brake fluid from a clean, sealed brake fluid aowr.

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

Loosen the bleeder valve to purge air from theelhydraulic circuit.
Tighten the bleeder valve, then have the asssiawvly release the brake pedal.

Wait 15 seconds, then repeat steft® 8ntil all air is purged from the same wheel laytic
circuit.

With the right rear wheel hydraulic circuit biee valve tightened securelgfter all air ha
been purged from the right rear hydraulic circurtstall a proper box-end wrench onto the
LEFT REAR wheel hydraulic circuit bleeder valve.

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

With the left rear wheel hydraulic circuit bleedialve tightened securely - after all air has
been purged from the left rear hydraulic circurtstall a proper box-end wrench onto the
RIGHT FRONT wheel hydraulic circuit bleeder valve.
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15.
16.

17.
18.

19.

20.
21.

22.

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

With the right front wheel hydraulic circuit klger valve tightened securely - after all air
has been purged from the right front hydraulicwireinstall a proper bornd wrench ont
the LEFT FRONT wheel hydraulic circuit bleeder \alv

Install a transparent hose over the end oflgwder valve, then repeat steps 7-11.
After completing the final wheel hydraulic citcleeding procedure, ensure that each of
the 4 wheel hydraulic circuit bleeder valves armapprly tightened.

Fill the brake master cylinder reservoir to rtteximum-fill level with Delco Supreme 11®
GM P/N 12377967 (Canadian P/N 992667), or equivd)édT-3 brake fluid from a cleal
sealed brake fluid container.

Slowly depress and release the brake pedal re@bise feel of the brake pedal.
If the brake pedal feels spongy, repeat thedbigeorocedure again. If the brake pedal still
feels spongy after repeating the bleeding procegndorm the following steps:
1. Inspect the brake system for external leaks.rRef8rake System External L eak
Inspection .

2. Pressure bleed the hydraulic brake system irr dodgurge any air that may still be
trapped in the system.

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

IMPORTANT: If the brake system warning lamp remains illuminated, DO
NOT allow the vehicle to be driven until itis diag  nosed and
repaired.

23. If the brake system warning lamp remains illated, refer t®ymptoms - Hydraulic

Brakes.

HYDRAULIC BRAKE SYSTEM BLEEDING (PRESSURE)

ToolsRequired

e J 29532 Diaphragm Type Brake Pressure Bleeder, or equizebeeSpecial Tools.
o J 35589-A Brake Pressure Bleeder Adapter. Special Tools.

CAUTION: Refer to Brake Fluid Irritant Caution  in Cautions and Notices.
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NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice in Cautions and Notices.

NOTE: When adding fluid to the brake master cylinder reservoir, use only
Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 99 2667), or
equivalent DOT-3 brake fluid from a clean, sealed b  rake fluid
container. The use of any type of fluid other than the recommended
type of brake fluid, may cause contamination which could result in
damage to the internal rubber seals and/or rubber |  inings of
hydraulic brake system components.

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

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

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

1. Ensure that the brake master cylinder resersdullito the maximum-fill level. If
necessary add Delco Supreme 11®, GM P/N 123779&dadan P/N 992667), or
equivalent DOT-3 brake fluid from a clean, sealeskb fluid container.

If removal of the reservoir cap and diaphragm tssary, clean the outside of the
reservoir on and around the cap prior to removal.

2. With the rear brake pipe installed securely tortiaster cylinder, loosen and separate
the front brake pipe from the front port of thekwanaster cylinder.

3. Allow a small amount of brake fluid to gravityeleld from the open port of the master
cylinder.

4. Reconnect the brake pipe to the master cylinddrgmd tighten securely.

5. Have an assistant slowly depress the brake fdbednd maintain steady pressure on
the pedal.

6. Loosen the same brake pipe to purge air froroples port of the master cylinder.
7. Tighten the brake pipe, then have the assidtantysrelease the brake pedal.

8. Wait 15 seconds, then repeat steps 3.3-3.7alhélr is purged from the same port of
the master cylinder.

9. With the front brake pipe installed securelytie inaster cylinder - after all air has
been purged from the front port of the master d@m loosen and separate the rear
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0

10.

11.

12.

13.

14.

15.

16.
17.

brake pipe from the master cylinder, then repegusss. -3.8.
10. After completing the final master cylinder portddieng procedure, ensure that botl
the brake pipe-to-master cylinder fittings are rbptightened.

Fill the brake master cylinder reservoir to ttexmmum-fill level with Delco Supreme 11®
GM P/N 12377967 (Canadian P/N 992667), or equivd)édT-3 brake fluid from a cleal
sealed brake fluid container.

Clean the outside of the reservoir on and arouadekervoir cap prior to removing the cap
and diaphragm.

Install the] 35589-A to the brake master cylinder reservoir. Special Tools.

Check the brake fluid level in tHe29532 , or equivalent. Segpecial Tools. Add Delco
Supreme 11®, GM P/N 12377967 (Canadian P/N 992@8 8quivalent DOT-3 brake
fluid from a clean, sealed brake fluid containenasessary to bring the level to
approximately the half-full point.

Connect thd 29532 , or equivalent, to thé 35589-A . SeeSpecial Tools.
Charge thgd 29532 , or equivalent, air tank to 175-205 kPa (25-3). eeSpecial Toals.

Open the) 29532 , or equivalent, fluid tank valve to allow preszad brake fluid to enter
the brake system. S&pecial Tools.

Wait approximately 30 seconds, then inspecetiiee hydraulic brake system in order to
ensure that there are no existing external bralke eaks.

Any brake fluid leaks identified require repairgrio completing this procedure.

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

Install a transparent hose over the end oflgeder valve.

Submerge the open end of the transparent himsa transparent container partially filled
with Delco Supreme 11®, GM P/N 12377967 (Canadi&hd92667), or equivalent DOT-
3 brake fluid from a clean, sealed brake fluid aowr.

Loosen the bleeder valve to purge air from theelhydraulic circuit. Allow fluid to flow
until air bubbles stop flowing from the bleedekeritiighten the bleeder valve.

With the right rear wheel hydraulic circuit biee valve tightened securelgfter all air ha
been purged from the right rear hydraulic circurtstall a proper box-end wrench onto the
LEFT REAR wheel hydraulic circuit bleeder valve.

Install a transparent hose over the end ofldeder valve, then repeat steps 13-14.
With the left rear wheel hydraulic circuit bleedialve tightened securely - after all air has
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18.
19.

20.
21.

22.

23.
24.

25.
26.

27.

28.

been purged from the left rear hydraulic cir- install a proper bc-end wrench onto tr
RIGHT FRONT wheel hydraulic circuit bleeder valve.

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

With the right front wheel hydraulic circuit kl@ger valve tightened securely - after all air
has been purged from the right front hydraulicwireinstall a proper bornd wrench ont
the LEFT FRONT wheel hydraulic circuit bleeder \alv

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

After completing the final wheel hydraulic citcleeding procedure, ensure that each of
the 4 wheel hydraulic circuit bleeder valves armapperly tightened.

Close thd 29532, or equivalent, fluid tank valve, then disconrtbet] 29532 , or
equivalent, from thgd 35589-A . SeeSpecial Tooals.

Remove thd 35589-A from the brake master cylinder reservoir. Special Tools.

Fill the brake master cylinder reservoir to rtteximum-fill level with Delco Supreme 11®
GM P/N 12377967 (Canadian P/N 992667), or equivd)éT-3 brake fluid from a cleal
sealed brake fluid container.

Slowly depress and release the brake pedal re@bise feel of the brake pedal.
If the brake pedal feels spongy perform theofwiihg steps:
1. Inspect the brake system for external leaks.rRef8rake System External L eak

Inspection .

2. Using a scan tool, perform the antilock brakéespsautomated bleeding procedure to
remove any air that may have been trapped in tid\BMRefer toABS Automated
Bleed Procedurein Antilock Brake System.

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

IMPORTANT: If the brake system warning lamp remains illuminated, DO
NOT allow the vehicle to be driven until itis diag  nosed and
repaired.

If the brake system warning lamp remains illatedl, refer tdymptoms- Hydraulic
Brakes.

HYDRAULIC BRAKE SYSTEM FLUSHING

CAUTION: Refer to Brake Fluid Irritant Caution
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NOTE: Refer to Brake Fluid Effects on Paint and Elec  trical Components
Notice .
NOTE: When adding fluid to the brake master cylinder reservoir, use only

Delco Supreme 11®, GM P/N 12377967 (Canadian P/N 99 2667), or
equivalent DOT-3 brake fluid from a clean, sealed b  rake fluid
container. The use of any type of fluid other than the recommended
type of brake fluid, may cause contamination which could result in
damage to the internal rubber seals and/or rubber |  inings of
hydraulic brake system components.

1. Inspect the brake fluid for the following condits, indicating brake fluid contamination:

¢ Fluid separation, indicating two types of fluid amesent; a substance other than the
recommended brake fluid has been introduced i@dtake hydraulic system

= Swirled appearance-Oil-based substance
= Layered appearance-Silicone-based substance

o Fluid discoloration, indicating the presence of sharie or particles that have been
introduced into the brake hydraulic system

» Cloudy appearance-Moisture
» Dark appearance/suspended particles in fluid-Didt, corrosion, brake dust

2. Inspect the master cylinder reservoir cap diaghrand the reservoir-to-master cylinder
grommets for swelling, indicating brake fluid camtaation.

3. If the brake fluid WAS contaminated with an oésed or a silicone-based substance,
indicated by fluid separation and/or a swollen mrasylinder reservoir cap diaphragm
and/or swollen reservoir-to-master cylinder grongneerform the following:

1. Remove ALL of the following components listedrfréhe vehicle. Each component
contains internal rubber seals/linings which haserbcontaminated by the
contaminated brake fluid in the brake hydraulicesys

Refer to the procedures indicated:

Master Cylinder Replacement
Brake Hose Replacement - Front
Brake Hose Replacement - Rear
Brake Caliper Replacement - Front
Brake Caliper Replacement - Rear
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e Brake Pressure Modulator Valve (BPMYV) Replacement
2. Clean out all the hydraulic brake pipes usingatied alcohol, or equivalent.
3. Dry the brake pipes using non-lubricated, filtead .

4. Repair or replace ALL of the following componelged and install them to the
vehicle. Each component contains internal rubbais&mings which have been
contaminated by the contaminated brake fluid inbifa&ke hydraulic system.

Refer to the procedures indicated:

o Magter Cylinder Overhaul or Master Cylinder Replacement ; also perform
the following:

Clean the brake master cylinder reservoir usingueed alcohol, or equivalent,
then dry the reservoir using non-lubricated, féteair. Inspect the reservoir for
cracks and/or damage and replace if necessary. feditaster Cylinder
Reservoir Replacement .

Replace the brake master cylinder reservoir cgphdaam.

Brake Hose Replacement - Front

Brake Hose Replacement - Rear

Brake Caliper Replacement - Front

Brake Caliper Replacement - Rear

e Brake Pressure Modulator Valve (BPM V) Replacement

4. If the brake fluid was NOT contaminated with drbased or a silicone-based substance,
but WAS contaminated with water or dirt, rust, osion, and/or brake dust, replace the
brake master cylinder reservoir cap diaphragm.difeehragm may have allowed the
moisture or particles to enter the hydraulic system

5. Fill the brake master cylinder reservoir to thexmmum-fill level with Delco Supreme 11®
GM P/N 12377967 (Canadian P/N 992667) or equival@®(T-3 brake fluid from a cleal
sealed brake fluid container.

6. Pressure bleed the hydraulic brake system. Begiprocedure with the pressure bleeder
reservoir filled to the maximum-fill level with theorrect brake fluid as indicated. Refer to
Hydraulic Brake System Bleeding (M anual) or Hydraulic Brake System Bleeding

(Pressure).

VACUUM BRAKE BOOSTER REPLACEMENT
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Removal Procedure

Fig. 63: Master Cylinder To Booster View
Courtesy of GENERAL MOTORS CORP.

1. Apply the parking brake.
2. Remove the master cylinder. RefeMaster Cylinder Replacement.
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Fig. 64: Vacuum Hose From Vacuum Booster And Engine
Courtesy of GENERAL MOTORS CORP.

3. Disconnect the vacuum hose from the vacuum bioastefrom the engine.

4. Remove the left closeout/insulator panel. Refé€lbseout/Insulator Panel Replacement
- Left in Instrument Panel, Gages and Console.
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Fig. 65: Removing/Ingtalling Brake Light Switch
Courtesy of GENERAL MOTORS CORP.

5. Remove the pushrod retainer (3) from the brakialpan (4).
6. Remove the stop lamp switch (1) and the pusp&dm the brake pedal pin (4).
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Fig. 66: Vacuum Booster M ounting Nuts, Gasket And Booster Assembly
Courtesy of GENERAL MOTORS CORP.

7. Remove the vacuum booster mounting nuts.
8. Remove the vacuum booster assembly.
9. Remove the gasket.

Installation Procedure
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Fig. 67: Vacuum Booster M ounting Nuts, Gasket And Booster Assembly
Courtesy of GENERAL MOTORS CORP.

1. Install the gasket and the vacuum booster asgembl

NOTE: Refer to Fastener Notice in Cautions and Notices.

2. Install the vacuum booster mounting nuts on #eium booster.

Tighten: Tighten the vacuum booster mounting nuts to 36 (2:b ft).
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Fig. 68: Removing/Ingtalling Brake Light Switch
Courtesy of GENERAL MOTORS CORP.

3. Position the stop lamp switch (1) on the push®&)dand install on the brake pedal pin.
4. Install the pushrod retainer (3) to the brakeappth (4). The retainer will snap into place.

5. Install the left closeout/insulator panel. RéteCloseout/Insulator Panel Replacement -
Left in Instrument Panel, Gages and Console.
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Fig. 69: Vacuum Hose From Vacuum Booster And Engine
Courtesy of GENERAL MOTORS CORP.

6. Install the vacuum hose to the vacuum boosteta@tite engine.
7. Install the master cylinder. ReferNbaster Cylinder Replacement.

VACUUM BRAKE BOOSTER CHECK VALVE AND/OR HOSE REPLACEMENT

Removal Procedure
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Fig. 70: View Of Vacuum Brake Booster Hose
Courtesy of GENERAL MOTORS CORP.

Remove the vacuum brake booster check valve thhersacuum brake booster.
Remove the vacuum brake booster hose clamp ahéu valve.

Remove the vacuum brake booster check valvetherhose.

Disconnect the vacuum brake booster hose anthees

5. Remove the vacuum brake booster hose from theleeh

»wbh e

Installation Procedure
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Fig. 71: View Of Vacuum Brake Booster Hose
Courtesy of GENERAL MOTORS CORP.

Connect the vacuum brake booster hose at thaeengi

Install the vacuum brake booster check valvaédibse.

Install the vacuum brake booster hose clampeahieck valve.

Install the vacuum brake booster check valvéaéo/acuum brake booster.

»wbh e

DESCRIPTION AND OPERATION

BRAKE WARNING SYSTEM DESCRIPTION AND OPERATION

Brake War ning Indicator

The instrument panel cluster (IPC) illuminateslireke warning indicator when one or more of
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the following occur:

e The body control module (BCM) detects that the gadke is engaged. The IPC receives a
class 2 message from the BCM requesting illuminatio

e The electronic brake control module (EBCM) detecksw brake fluid condition. The IPC
receives a class 2 message from the EBCM requeistimynation.

o The EBCM detects an ABS malfunction which disalgsamic rear proportioning (DRP).
The IPC receives a class 2 message from the EBGMsing illumination.

e The IPC performs the bulb check at the start ofi égation cycle. The brake warning
indicator illuminates for approximately 3 secondoe turning OFF.

e The IPC detects a loss of class 2 communicatiotisthe BCM or with the EBCM.

HYDRAULIC BRAKE SYSTEM DESCRIPTION AND OPERATION

System Component Description
The hydraulic brake system consists of the follguwin
Hydraulic Brake Master Cylinder Fluid Reservoir
Contains supply of brake fluid for the hydrauli@ake system.
Hydraulic Brake Master Cylinder

Converts mechanical input force into hydraulic otijpressure.
Hydraulic output pressure is distributed from trestar cylinder through two hydraulic
circuits, supplying front-rear opposed wheel aptguits.

Hydraulic Brake Pressure Balance Control System

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

Pressure balance control is achieved through dynaear proportioning (DRP), which is a
function of the ABS modulator. Refer &BS Description and Operation in Antilock
Brake System for specific information on the operabf DRP.

Hydraulic Brake Pipesand Flexible Brake Hoses
Carries brake fluid to and from hydraulic brakdeyscomponents.

Hydraulic Brake Whedl Apply Components
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Converts hydraulic input pressure into mechaniogbut force
System Oper ation

Mechanical force is converted into hydraulic presdy the master cylinder, regulated to meet
braking system demands by the pressure balancektsystem, and delivered to the hydraulic
brake wheel circuits by the pipes and flexible Bo$te wheel apply components then convert
the hydraulic pressure back into mechanical forbeRvpresses linings against rotating brake
system components.

BRAKE ASSIST SYSTEM DESCRIPTION AND OPERATION

System Component Description
The brake assist system consists of the following:
Brake Pedal

Receives, multiplies and transfers brake systent iigwce from driver.
Brake Pedal Pushrod

Transfers multiplied input force received from begdedal to brake booster.
Vacuum Brake Booster

Uses source vacuum to decrease effort requiredisrdvhen applying brake system input
force.

When brake system input force is applied, air @mbapheric pressure is admitted to the

of both vacuum diaphragms, providing a decreabeake pedal effort required. When
input force is removed, vacuum replaces atmosppeessure within the booster.

Vacuum Source
Supplies force used by vacuum brake booster teedserbrake pedal effort.
Vacuum Sour ce Delivery System

Enables delivery and retention of source vacuumdouum brake booster.

System Oper ation

Brake system input force is multiplied by the bralkelal and transferred by the pedal pushrod to




2006 Buick Rainier

2006 BRAKES Hydraulic Brakes - Ascender, Envoy, Rainier & TrailBlazer

the hydraulic brake master cylinder. Effort reqgdite apply the brake system is reduced by
vacuum brake booster.

SPECIAL TOOLS AND EQUIPMENT
SPECIAL TOOLS

Special Tools

[llustration Tool Number / Description

J 28662
Brake Pedal Effort Gage

J 29532
Diaphragm Pressure Bleeder

J 35589-A
Brake Pressure Bleeder Adapter
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J 45405
Brake Pipe Flaring tool




