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llustrated Index @:m

E The accumiator contains high-pressure nitrogen gas, do not puncture, expose to flame or attempt to

Special Tools

di; ble the | or it may explode; severe personal injury may result.
Ref. No. Too! Number Description Qty Page Reference

@ 07HAA —-SG00100 or Bleeder T-wrench 1 19-51, 58, 71, 77

07HAA —SG00101 1.
@ O07HAE—-SGO0100 Brake Spring Compressor 1 19-22, 23, 25, 26
[©)] 07HAJ—SGOO10A or ALB Checker 1 19-45, 47,77

07HAJ--SG00108B 1

07HAJ—-SG00200 ALB Checker (CANADA) 1
@ 07JAG—-SD40100 Pushrod Adjustment Gauge 1 19-16
® 07914—-5A50000 Snap Ring Pliers 1 19-23, 26
® 07916—6390001 Locknut Wrench 1 19-21, 26 .

ABS CONTROL UNIT

Replacement, page 18-80

BRAKE BOOSTER

Tests, page 19-14

Replacement, page 19-15

Pushrod Clearance Adjustment, page 19-16

4 MODULATOR/PUMP ASSEMBLY
Index/Torque, page 19-74
Replacement, page 19-75
Solenoid Leak Test, page 19-76

HYDRAULIC SYSTEM
Relieving Accumulator/
Line Pressure, page 19-73

REAR WHEEL SENSOR
Inspection, page 19-81
Replacement, page 19-82

FRONT WHEEL SENSOR
Inspection, page 19-81
Replacement, page 19-82

19-3

19-2




Pedal Height

ﬁ Adjustment

1. Loosen the brake switch locknut and back off the
brake switch until it is no longer touching the brake
pedal.

PUSHROD BRAKE SWITCH
Q) FOO_AZK\

s
PPN BRAKE SwrTCH
LOCKNUT
A: PEDAL FREE PLAY
1-5 mm
{1/16—13/64 in)
B: STANDARD PEDAL
HEIGHT
MT: 199 mm (7.8 in) minimum
AT: 194 mm (7.6 in) minimum
{with floor mat removed)

2. Loosen the pushrod locknut and screw the pushrod
in or out with pliers until the standard pedal height
from the floor is reached. After adjustment, tighten
the locknut firmly.

3. Screw in the brake switch until its plunger is fully
depressed (threaded end touching the pad on the
padal arm). Then back off the switch 1/2 turn and
tighten the locknut firmly.

CAUTION: Check that the brake lights go off
when the pedal is released.

BRAKE SWITCH
LOCKNUT

Brake Pedal Play Inspection:
Stop the engine and inspect the play by pushing the
pedal by hand.

Brake Pedal Free Play: 1—5 mm (1/16—13/64 in)

NOTE: Do not adjust the pedal height with the pushrod
depressed.

CAUTION: if the pedal free play is insufficient, it may
result in brake drag.

Parking Brake

r Adjustment

NOTE: After rear brake caliper servicing, loosen the
parking brake adjusting nut, start the engine and
depress the brake pedal severdl times to set the self-
adjusting brakes before adjusting the parking brake.

E Block the front wheels before jacking up
the rear of the car.

1. Raise the rear wheels off the ground.

2. Make sure the lever of the rear brake caliper con-
tacts the brake caliper pin.

3. Pull the parking brake lever up one notch.

4. Tighten the adjusting nut until the rear wheels drag
slightly when turned.

5. Release the parking lever and check that the rear
wheels do not drag when turned. Readjust if
necessary.

6. With the equalizer properly adjusted, the rear
brakes should be fully applied when the parking
brake lever is pulled up 7 to 11 clicks.

ADJUSTING NUT

19-4

Front Brakes

&

ABS

Torque/lnspection

AWARNING

® Never use an air hose or dry brush to clean brake
assemblies.

® Use an OSHA-approved vacuum cleaner, to avoid
breathing brake dust.

® Contaminated brake discs or pads reduce stopping
ability.

NOTE:

® Coat piston, piston seal, and caliper bore with clean
brake fluid.

® Replace all rubber parts with new ones whenever
disassembled.

mset . BRAKE CYLINDER GREASE (P/N
08733 —B020E) OR EQUIVALENT
RUBBER GREASE

S : SILICONE GREASE

INNER PAD SHIM B INNER PAD SHIM A
Check for wear or Check for wear or
damage. damage.

Apply Molykote® M77

to shim A side of shim. to both sides of shim.

CAUTION:

® Do not spill brake fluid on the car: it may damage the
paint; if brake fluid does contact the paint, wash it
off immediately with water.

® To prevant spills, cover the hose joints with rags or
shop towels.

@ Clean all parts in brake fluid and air dry; blow out all
passages with compressed air.

® Before reassembling, check that all parts are free of
dust and other foreign particles.

@ Replace parts with new ones whenever specified to
do so.

® Make sure no dirt or other foreign matter is allowed
to contaminate the brake fluid.

@ Do not mix different brands of brake fluid as they
may not be compatibie.

@ Do not reuse the drained fluid. Use only clean DOT 3
or 4 brake fluid.

Apply Molykote® M77

OUTER PAD SHIM
Check for wear or

WEAR INDICATOR damage.
Install inner pad with its a5l "Molykote® M77

BLEED SCREW
9 N-m {0.9 kg-m, 7 Ib-ft)

PAD SPRING

or damage.

CALIPER BOLTS
10 x 1.0 mm
50 N-m (5.0 kg-m,
36 1b-ft)
CALIPER 80DY
Check for scoring
on cylinder wall.

—

PISTON SEAL
Replace.

waear indicator upward. 4 pad side of shim.
\ @\ 110 Nom (11 kg-m, 80 Ib-ft)
PIN BOOTS
X Replace.
Check for weakness ‘@

/. BRAKE PADS

Check lining thickness.

O¢
\

12 x 1.25 mm

CALIPER BRACKET
Check for cracks.

PISTON BOOT RETAINERS

Replace. Check for
PISTON e wear or
Check for scoring on the surface, —RASt ] damage.
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Front Caliper ABS
— Disassembly/Reassembly

Front Brake Pads

ﬁ. Inspection/Replacement

AWARNING

® Never use an air hose or dry brush to clean brake
assemblies.

® Use an OSHA-approved vacuum cleanar, to avoid
breathing brake dust.

1. Loosen the front wheel lug nuts slightly, then raise
the car and support on safety stands.
Remove the front wheels.

2. Remove the catiper bolt and the brake hose bracket
boits, then pivot the caliper up out of the way.

CALIPER BOLT

3. If the brake pad thickness is less than service li
at step 5, replace the front pads as a set.

NOTE: Engagement of the brake may require a
greater pedal stroke immediately after the brake
pads have been replaced as a set. Several applica-
tions of the brake pedal will restore the normal
pedal stroke.

4. Remove the pad shims, pad retainers and pads.

6. Using a vernier caliper, measure the thickness of
each brake pad lining.

Brake Pad Thickness:
Standard: 11.0 mm (0.43 in}

Service Limit: 1.6 mm {0.06 in}

BACKING PLATE

NOTE: Measurement does not include pad backing
thickness.

6. Clean the caliper thoroughly; remove any rust, and
check for grooves or cracks.

7. Install the pad retainers.

PAD RETAINERS

19-6

the pad shims and the back of the pads.
9. Install the brake pads and pad shims correctly.

NOTE: Install the pad with the wear indicator on
the inside.

INNER PAD SHIM B

)Jﬂ /ru C = Apply Molykote® M77 to

- inner side of shim.

BT WeaR
& INDICATOR

BRAKE PADS SHIM A

Apply Molykote®
M77 to both
sides of shim.

QUTER PAD SHIM
Apply Molykote® M77 to
inner side of shim.

10. Pushin the piston so that the caliper will fit over the
pads. Keep the boot in position to prevent damag-
ing the boot when pivoting the caliper down.

11. Pivot the caliper down into pasition, then install the
caliper bolt and the brake hose bracket bolts.

Tighten the bolts.
CALIPER
%5\ BOLT
- S0 N-m

{5.0 kg-m,
36 ib-ft)

PISTON

12. Depress the brake pedal several times to make sure
the brakes work, then road-test.

8. Apply Molykote® M77 compound to both sides of E

® Never use an air hose or dry brush to clean brake
assemblies.

@ Use an OSHA-approved vacuum cleaner to avoid
breathing brake dust.

CAUTION:

® Do not spill brake fluid on the car, it may damage the
paint; if brake fluid does contact the paint, wash it
off immediately with water.

® To prevent spills, cover the hose joints with rags or
shop towels.

@ Clean all parts in brake fluid and air dry: blow out all

with p d air.

P 9

1. Remove the banjo boit and disconnect the brake
hose from the caliper.

2. Remove the caliper bolts, then remove the caliper.

BANJO BOLT
10 x 1.0 mm

35 Nem (3.5 kg-m,

CALIPER BOLT
50 N-m (5.0 kg-m, 36 Ib-fr)

SEALING
WASHERS
Replace.

CALIPER BOLT
50 N-m (5.0 kg-m, 36 Ib-ft)

3. Remove the pad spring from the caliper body.

PAD SPRING

{cont’d)

19-7



Front Caliper

r Disassembly/Reassembly (cont’d)

4. If necessary, apply compressed air to the caliper
fluid inlet to get the piston out. Place a shop rag or
wooden block as shown to cushion the piston
when there are expelied.

Use low pressure air in short spurts.
Remove the piston from the caliper.

AWARNING

@ Do not piace your fingers in front of the piston.
@ Do not use high air pressure; use an OSHA-
approved 30 PS{ nozzle.

WOODEN BLOCK

5. Remove the piston boot and piston seal,

CAUTION: Take care not to damage the cylinder.

PISTON SEAL
y Replace.

PISTON BOOT
Replace.

CAUTION:

® Before reassembling, check that all parts are
free of dust and other foreign particles.

® Replace parts with new ones whenever

spacified to do so.

Use only clean DOT3 or 4 brake fluid.

® Make sure no dirt or other foreign matter is
allowed to contaminate the brake fluid.

® Do not mix different brands of brake fluid as

they may not be compatible.

Do not spill brake fluid on the car; it may damage

the paint, if brake fluid does contact the paint;

wash it off immediately with wataer.

6. Clean the piston and caliper bore with brake fiuid
and inspect for wear or damage.

7. Apply silicone grease to new piston seal, then in-
stall the piston seal in the cylinder groove.

®

Apply rubber grease (refer to page 19-5) to new
piston boot, then install the piston boot in the
clyinder groove.

s

PISTON BOOT PISTON SEAL

9. Lubricate the caliper cylinder and piston with brake
fluid, then install the piston in the cylinder with the
dished end facing in.

PISTON

10. Reinstall the caliper in the reverse order of removal.

E Always reinstall the brake pads in
their original positions to prevent loss of braking
efficiency.

11. Fill the brake reservoir up and bleed the brake
system (see page 19-10).

Front Brake Disc

— Runout Inspection

1. Loosen the front wheel lug nuts slightly, then raise
the car and support on safety stands.
Remove the front wheels.

2. Remove the brake disc pads (see page 19-6).

3. Inspect the disc surface for cracks, and rust. Clean
the disc thoroughly and remove all rust.

4. Use suitable nuts {12 x 1.5 mm) and plain washers
to hold the disc securely against the hub, then
mount a dial indicator as shown and measure the
runout at 10 ¢gnm (0.4 in) in from the outer edge of
the disc.

Brake Disc Runout:
Service Limit: 0.10 mm (0.004 in)

5. If the disc is beyond the service limit, refinish the
rotor with an on-car brake lathe. The Kwik-Lathe
produced by Kwik-Way Manufacturing Co. and the
‘“Front Brake Disc Lathe’’ otfered by Snap-on Tools
Cc are approved for this operation.

Max. Refinishing Limit: 21.0 mm (0.83 in}

NOTE: A new disc should be refinished if its
runout is greater than 0.10 mm (0.004 in).

19-8

1.

— Thickness and Parallelism
Inspection

&

Loosen the front wheel lug nuts slightly, then raise
the car and support on safety stands.
Remove the front wheels.

Remove the brake pads {see page 139-6).
Using a micrometer, measure disc thickness at

eight points, approximately 45° apart and 10 mm
{0.4 in) in from the outer edge of the disc.

Brake disc thickness:
Standard:

23.0 mm {0.91 in)
Brake Disc Parallelism: 0.015 mm (0.0006 in} max.

NOTE: This is the maximum allowable difference
between any thickness measurements.

If the disc is beyond the service limits for
paraflelism, refinish the rotor with an on-car brake
lathe. The Kwik-Lathe produced by Kwik-Way
Manufacturing Co. and the ‘‘Front Brake Disc
Lathe"" offered by Snap-on Tools Co. are approved
for this operation.

Max. Refinishing Limit: 21.0 mm (0.83 in)

19-9



Bleeding Master Cylinder and Brake Booster @:m

Index/Torque

CAUTION: FRONT:
@ Use only clean DOT3 or 4 brake fluid.
® Make sure no dirt or other foreign matter is all d

to contaminate the brake fluid.
@ Do not mix different brands of brake fluid as they BLEED SCREW - JOINT PIN

may not be compatible. N y } BRAKE BOOSTER

. . 9 N-m (0.9 kg-m, 7 Ib-ft) 3}

® Do not spill brake fluid on the car. it may damage the Do not disassemble.

paint; if brake fluid does contact the paint, wash it \.@ mem.nwn_wﬂ”_ 9-14 rors

. : . JOINT PIN , page 19-
off immediately with water. Pushrod Clearance Adjustment,
. page 19-16
NOTE: The reservoir on the master cylinder must be
full at the start of bleeding procedure, and checked .
after bleeding each brake catiper. Add fluid as required.
Use only clean DOT3 or 4 brake fluid.
BLEEDING SEQUENCE
o o
Front Right Rear Right COTTER PIN
Replace.

REAR:

BLEED SCREW : PUSHROD LOCKNUT .

9 N-m {0.9 kg-m, 7 Ib-ft) 15 N-m (1.5 kg-m, ﬂm%ﬂhﬂ“ﬂﬂ&ﬂ; )
2] (5] 11 1b-f) Replacement, page 19-13
Front Left Rear Left

1. Have someone slowly pump the brake pedal
several times, then apply steady pressure.
13 Nem (1.3 kg-m,

2. Loosen the brake bleed screw to allow air to escape g [b-ft) 19N Te
from the system. Then tighten the bleed screw m (1.9 kg-m, 14 Ib-ft)
securely.

3. R h dure f h wheel in th 8.x1:25 mm 12x 1.0 mm

. epeat the procedure for each wheel in the se- 15 N-m {1.5 kg-m, -
1 bof) 9 19 N-m {1.9 kg-m, 14 ib-f1)

quence shown above, until air bubbles no longer
appear in the fluid.

4. Check the brake performance by road testing.

19-10 19-11




Master Cylinder

Index/Inspection

CAUTION:

® Be careful not to bend or damage the brake pipes when removing the master cylinder.

® Do not spiil brake fluid on the car; it may damage thae paint; if brake fluid does contact the paint, wash it off immediate-
ly with water.

@ To prevent spills, cover the hose joints with rags or shop towels.

@ Beafore reassembling, check that all parts are free of dust and ather foreign particles.

® Do not try to di nble the cylinder bly. Repl the cylinder bly with a new part if
necessary.

® Make sure no dirt or other foreign matter is allowed to contaminate the brake fluid.

® Do not mix diffarent brands of brake fluid as they may not be compatible.

® Do not reuse the drained fluid. Use only clean DOT3 or 4 Brake fluid.

® When connecting the brake pipes, make sure that there is no interference between the brake pipes and other parts.

RESERVOIR CAP
Check for blockage
of vent holes.

RESERVOIR SEAL
Check for damage or
deterioration.

STRAINER
Remove accumulated
sediment.

ROD SEAL
Check for damage
or deterioration.

8 x 1.25 mm
15 Nem {1.5 kg-m, 11 Ib-ft)

S

SILICONE GREASE

MASTER CYLINDER
Check for leaks or damage.

19-12

©.

r Replacement

CAUTION:

©® Be careful not to bend or damage the brake pipes
when removing the master cylinder.

@ Do not spill brake fluid on the car, it may damage the
paint; if brake fluid does contact the paint, wash it
off immediately with water.

1. Remove the reservoir cap from the master cylinder
reservoir.

2. The brake fluid may be sucked out through the top
of the master cylinder tank.

VACUUM/PUMP
Commercially available

RESERVOIR CAP

3. Disconnect the brake pipes from the master
cylinder.

U
)

4=

/
MASTER CYLINDER

BRAKE PIPES

4. Remove the 4-way joint mounting bolt.

5. Disconnect the check valve and the throttle cable
from the 4-way joint bracket.

6. Remove the master cylinder mounting nuts,
washers and 4-way joint bracket.

7. Remove the master cylinder from the brake
booster.

MASTER CYLINDER
MOUNTING NUT

WASHER
(@ +WAY JOINT BRACKET

O// \ CHECK
. VALVE
K )

4-WAY JOINT
MOUNTING
BOLY

BRAKE BOOSTER

MASTER CYLINDER THROTTLE CABLE

8. Install the master cylinder in the reverse order of
removal.

9. Fill the brake reservoir up and bleed the brake
system (see page 19-10).
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Brake Booster

— Tests

Functional Taest

1. With the engine stopped, depress the brake pedal
several times, then depress the pedal hard and hold
that pressure for 15 seconds. If the pedal sinks, the
master cylinder, brake line or a brake caliper is
faulty.

2. Start the engine with the pedal depressed. If the
pedal sinks slightly, the vacuum booster is work-
ing. If the pedal height does not vary, the booster or
check valve is faulty.

Leak Test

1. Depress the brake pedal with the engine running,
then stop the engine. If the pedal height does not
vary while depressed for 30 seconds, the vacuum
booster is OK. !If the pedal rises, the booster is
faulty.

CAUTION: Do not try to disassemble the booster.
Repl the b bly with a new one.

2. With the engine stopped, depress the brake pedal
several times using normal pressure. When the
pedal is first depressed, it should be low. On con-
secutive applications, pedal height should gradual-
ly rise. If the pedal position does not vary, check
the booster check valve.

Chack Valve Test
1. Disconnect the brake booster vacuum hose at the
booster.

2. Start the engine and let it idle. There should be
vacuum available. If no vacuum is available, the
check valve is not working correctly.

Replace the check valve and retest.

CHECK VALVE

I Wi f)
=4
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ﬁl Replacement

1. Remove the master cylinder (see page 19-13).
2. Remove the throttle cable clamp bolt.

3. Disconnect the vacuum tube from the brake
booster.

THROTTLE CABLE

CLAMP BOLT THROTTLE CABLE

VACUUM TUBE

BRAKE BOOSTER

4. Remove the cotter pin and the joint pin.

5. Remove the brake baoster mounting nuts.

JOINT PIN

COTTER PIN
Replace.

BRAKE BOOSTER
MOUNTING NUT

6. Remove the brake booster from the bulkhead.

BRAKE BOOSTER

7. lInstall the brake booster in the reverse order of
removal.

JOINT PIN

COTTER PIN
Use new cotter pin.

8. Install the master cylinder {see page 19-13).

9. Filt the brake re~ervoir up and bleed the brake
system (see page 19-10).
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Brake Booster

— Pushrod Clearance Adjustment

NOTE: Master cylinder pushrod-to-piston clearance
must be checked and adjustments made, if necessary,
before installing master cylinder.

1. Set the special tool on the master cylinder:
Push in the center shaft until the top of it contacts
with the end of the secondary piston by turning the
adjusting nut.

MASTER

SECONDARY
PISTON

ADJUSTER LOCKNUT

PUSHROD
ADJUSTMENT
GAUGE
07JAG—SD40100

2. without disturbing the center shaft's position, in-
stall the special tool upside down on the booster.

3. Install the master cylinder nuts and tighten to the
specified torque.

4. Connect the booster in-line with a vacuum gauge
0—760 mm Hg {0—30 in Hg) to the booster's
engine vacuum supply, and maintain a engine
speed that will deliver 500 mm Hg {20 in Hg}
vacuum.

6. With a feeler gauge, measure the clearance be-
tween the gauge body and the adjusting nut as
shown.

Clearance: 0—0.4 mm (0—0.02 in)
Preforred: 0—0.2 mm (0—0.01 in)
VACUUM GAUGE

0—760 mm Hg
{0—30 in Hg)
FEELER {Commercially
0m>cmm Available)
~
ADJUSTER
LOCKNU*

NOTE: iIf the clearance between the gauge body
and adjusting nut is 0.4 mm (0.02 in), the pushrod-
to-piston clearance is O mm. However, the
clearance between the gauge body and adjusting
nut is 0 mm, the pushrod-to-piston clearance is 0.4
mm {0.02 in) or MORE. Therefore, it must be ad-
justed and rechecked.

6. If the clearance is incorrect, loosen the star locknut
and adjust the clearance by turning the adjuster in
or out while holding the pushrod. Tighten the star
locknut to the specified torque and remove the
special tool.

NOTE:

® Adjust the clearance while the specified vacuum
is applied to the booster.

® Hold the clevis while adjusting.

STAR LOCKNUT

22 N'm
PUSHROD
(2.2 kg-m, 16 Ib-ft) ADJUSTMENT GAUGE
ADJUSTER 07JAG-SD40100
M
~]
B
b
F !
CLEVIS P Ve

L
o

0—-0.4 mm (0—0.02 in}
0-0.2 mm (0—0.01in)
Preferred.

7. Adjust the pushrod length as shown if the booster

is removed.
CLEVIS LOCKNUT
15 N-m
(1.5 kg-m,
q 11 Ib-ft}
122 + 0.5 mm
4.8 UH 0.02 in} PUSHROD
[t a—) w re] T T
g —

8. Install the master cylinder (see page 19-13).

9. After installation, perform the following inspec-
tions and adjust if necessary.
® Brake pedal height {see page 19-4)
@ Brake pedal free play (see page 19-4)
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Rear Brakes

€

Torque/lnspection

@ Neover use an air hose or dry brush to clean brake
assemblies.

® Use an OSHA-approved vacuum cleaner, to avoid
breathing brake dust.

@ Contaminated brake discs or pads reduce stopping
ability.

“ﬂx :BRAKE CYLINDER GREASE (P/N
08733-B020E) OR EQUIVALENT RUB-
BER GREASE

S ; SILICONE GREASE

PARKING NUT RETURN
BLEED SCREW
10 x 1.25 mm SPRING wrz.a (0.9 kg-m
28 Nem (2.8 kg-m. T
20 1b-ft)
SPRING

WASHER | CALIPER 8ODY
Check for scoring

ARM MOUNTING BOLT on oylinder wall

23 N-m (2.3 kg-m,
17 Ib-ft)

CAUTION:

® Do not spill brake fluid on the car; it may damage the
paint; if brake fluid does contact the paint, wash it
off immediately with water.

® To prevent spills, cover the hose joints with rags or

shop towels.

Clean all parts in brake fluid and air dry: blow out all

passages with comprassed air.

® Before reassembling, check that all parts are free of
dust and other foreign particles.

® Replace parts with new ones whenever spacified to
do so.

® Make sure no dirt or other foreign matter is allowed
to contaminate the brake fluid.

® Do not mix different brands of brake fluid as they
may not be compatible.

® Do not reuse the drained fluid. Use only clean DOT 3
or 4 brake fluid.

NOTE:

® Coat piston, piston seal, and caliper bore with clean
brake fluid.

® Replace all rubber parts with new ones whenever
disassembled.

PAD SPRING

ARM Check for wear or
@T‘.ﬂ.l. damage. SLEEVE PISTON  ADJUSTING BOLT
Check for wear Check for wear or
or damage. damage.
- GResE ] ﬂd_
RETAINER O-RING SPRING COVER
Check for weakness ROD Replace. Check for damage.
or damage. / N
== SREASE ] ADJUSTING
INNER PAD SHIM cup SPRING B \@
Check for PISTION SEAL

Check for wear.

Apply Molykote® M77 to @

pad side of shim. WT
el
d,

BRAKE PADS

Check lining thickness. m

OUTER PAD SHIM

Check for wear.

Apply Molykote® M77 to
pad side of shim.

8 mm FLANGE BOLT
23 N'm (2.3 kg-m,
17 ft-ib)

10 x 1.25 mm

H\\_/@ @\\ Replace.

BEARING A 6&
Check for damage.
& NG
1@ @ CIRCLIP @&w

weakness. Replace.

the surface.

Replace.

o

Replace.

2 —

CALIPER
BRACKET

PINS Check for

cracks.

39 Nm (3.9 kg-m. 28 ib-ft}

19-17

PISTON ASSEMBLY
Check for scaring on

PISTON BOOT



Rear Brake Pads

— Inspection/Replacement

AWARNING

@ Never use an air hose or dry brush to clean brake
assemblies.

® Use an OSHA-approved vacuum cleaner, to avoid
breathing brake dust.

1. Block the frent wheels, loosen the rear wheel lug
nuts slightly, support the rear of car on safety

stands, then remove the rear wheels.

2. Remove the caliper shield.

CALIPER SHIELD

3. Remove the lock pin and clevis pin.
Remove the cable clip and disconnect the cable
from the arm.

PARKING BRAKE CABLE

LOCK PIN

CLEVIS PIN

CABLE CLIP

4, Remove the two caliper mounting bolts and the

caliper from the bracket.

CAUTION:

@ Thoroughly clean the outside of the caliper to
prevent dust and dirt from entering inside.

® Support the caliper with a piece of wire so that it
does not hang from the brake hose.

CALIPER

CALIPER MOUNTING
BOLTS

If lining thickness is less than service limit at step 6,
replace the rear pads as a set.

BRAKE PADS

€&

19-18

Remove the pad shims, pads and pad retainers.

Using a vernier caliper, measure the thickness of
each brake pad lining.

Brake Pad Thickness:
Standard: 9.0 mm (0.35 in)
Service Limit: 1.6 mm (0.06 in)

BACKING PLATE
NOTE: Measurement does not include pad backing
thickness.

Clean the caliper thoroughly; remove any rust, and
check for grooves or cracks.

Make sure that the pad retainers are installed in the
correct positions.

PAD RETAINERS

9. Install the new brake pads and pad shims on caliper
bracket.

® When reusing the pads, always reinstall the
brake pads in their original positions to prevent
loss of braking efficiency.

® Contaminated brake discs or pads reduces stop-
ping ability. Keep grease off the discs and pads.

NOTE:

® Apply Molykote® 77 to the shims (see page
19-17).
Wipe excess grease off the shims.

® Instail the inner pad with its wear indicator fac-
ing downward.

® Make sure that the pad spring is installed onto
the caliper body.

INNER PAD
SHIM
OUTER PAD
SHIM
WEAR
INDICATOR

REAR BRAKE PADS

10. Rotate the caliper piston clockwise into place in the
cylinder, then align the cutout in the piston with the
tab on the inner pad by turning the piston back.

CAUTION: Lubricate the boot with rubber grease
to avoid twisting the piston boot. If piston boot is
twisted, back it out so it sits properly.

11. Install the caliper on the caliper bracket and tighten
the caliper mounting bolts.

CALIPER
MOUNTING
BOLTS

23 N-m
(2.3 kg-m,
16.6 Ib-ft)

CUTOUT

{cont’d}
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Rear Brake Pads Rear Brake Disc Rear Caliper NO aBs

— Disassembly

Thickness and Parallelism

ﬁ Inspection/Replacement (cont'd) — ~ Runout Inspection

o o ra Inspection
11 ts slightly, then raise
12. Insert the cable Sjcm: the arm mda nMJ_:mMﬁ n.:m 1. rnommz EM rear Eﬂm@ c@*snc mﬁmm_%aw y. thel 1. Loosen the rear wheel fug nuts slightly, then raise E .
cable to the lever .<<:_.. the clevis pin and lock pin. the car m:: mcuco—:o:_ safety s . the car and support on safety stands. ® Never use an air hose or dry brush to clean brake
Instail the cable clip securely. Remove the rear wheels. Remove the rear wheels. assemblies.
19-18) ® Use an OSHA-approbed vacuum cleaner to avoid
PARKING BRAKE 2. Remove the brake pads (see page 19-18). 2. Remove the brake pads (ses page 19-18). breathing brake dust.
CABLE ‘
i f f rooves, cracks, and . . .
3. _:mumm” Emﬁm.mm,mcmﬂ%wco_n_m m:M:M:Eé all rust , 3. Using a micrometer, measure disc thickness at CAUTION: .
rust. Clean the disc ghly . eight points, approximately 45° apart and 10 mm @ Do not spill a-mr_m .m:_n on the car; it may damage the
) . (0.4 in} in fro i paint; if brake fluid does contact the paint, wash it
4. Use wheel nuts and suitable plain washers to hold J m the outer edge of the disc. off immediately with water.

the disc securely against the hub, then mount a dial
indicator as shown and measure the runout at 10
mm (0.4 in} from the outer edge of the disc.

® To prevent spills, cover the hose joints with rags or
shop towels.
@ Clean all parts in brake fluid and air dry; blow out all

, passages with compressed air.
Brake Disc Runout: R
Service Limit: 0.10 mm (0.004 in) X 1. Remove the caliper shield (see page 19-18).

5. If the disc is beyond the service limit, refinish the
rotor,

2. Disconnect the parking cable {see page 19-18).

3. Remove the banjo bolt and two sealing washers.

Max. Refinishing Limit: 8.0 mm {0.31 in)

4. Remove the two caliper mounting bolts and caliper
body from the bracket.

CLEVIS PIN b
CABLE CLIP

CALIPER MOUNTING BOLTS

13. Install the caliper shield.

Brake Disc Thickness: ’ ﬂm”%ﬁﬂm
Standard: 10.0 mm {0.39 in)
CALIPER BODY
Brake Disc Parallelism: 0.015 mm (0.0006 in) max. 5. Remove the pad spring from the caliper.
B NOTE: This is the maximum allowable difference 6. mm3m<m the piston by rotating the piston using the
between any thickness measurements. special tool.
CAUTION: Avoid damaging the piston and piston
4. If the disc is beyond the service limits, for boot.

parallelism, refinish the rotor. EXTENSION BAR

Commercially available

Max. Refinishing Limit: 8.0 mm (0.31 in}

NOTE: Engagement of the brake may require a NOTE: A new disc should be refinished if its LOCKNUT WRENCH
greater pedal stroke immediately after the brake runout is greater than 0.10 mm (0.004 in). 07916— 6390001

pads have been replaced as a set. Several applica-
tions of the brake pedal will restore the normal 0
pedal stroke. :

14. Depress the brake pedal several times to make sure
the brakes work, then road-test.

NOTE: Clean the mating surface of the wheel and

hub before installing the wheel. PISTON

{cont’d)
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Rear Caliper

©.

— Disassembly (cont’d}

7. Inspect the piston surface for scratches and wear.
Replace it if necessary.

PISTON

8. Remove the piston boot and piston seal.

CAUTION: Take care not to damage the cylinder
bore.

PISTON SEAL
Replace.

PISTON BOOT
Replace.

9. Install the special tool between the caliper body
and spring cover.

CAUTION: Be careful not to damage the inside of
the caliper cylinder during caliper disassembly.

10. Position the locknuts as shown, then turn the shaft
until the plate just contacts the caliper body.

NOTE: Do not compress the spring under the
spring cover.

BRAKE SPRING
COMPRESSOR

07HAE-SG00100 SHAFT

LOCKNUTS ~=—""27] CALIPER

COVER
11. Turn the shaft clockwise 1/4—1/2 to compress the
adjusting spring B in the caliper body.
CAUTION: To prevent damage to the inner com-

ponents, do not turn the shaft more than 1/2 turn.

SHAFT

>
2

-‘\!-!,

LOCKNUTS

1

fa\
X

oS
7

ADJUSTING
SPRING B

12. Lower the locknuts fully, and tighten the locknuts
securely.

NOTE: Keep the locknuts in this position until you
reinstall the circlip.

LOCKNUTS

PLATE

13. Remove the circlip with snap ring pliers.

SNAP RING PLIERS
07914 —-SAS50000 CIRCLIP

o

%

il
ity

i
22N

/TN

A
)

§

CIRCLIP

14. Hold the plate with your fingers and turn the shaft
counterclockwise. Then, remove the special tool
from the caliper.

15. Remove the adjusting bolt.

16. Remove the spring cover, adjusting spring B,
spacer, bearing A and cup from the adjusting bolt.

BEARING A SPRING

ADJUSTING P SPACER COVER
BOLT

ADJUSTING
SPRING B

ADJUSTING
BOLT

{cont’d)
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Rear Caliper
— Disassembly (cont’d)

the cam.

SLEEVE PISTON

18. Remove the return spring.

from the caliper body.

and loosen the parking nut.

20. Remove the cam boot.

RETURN
SPRING

PARKING NUT

17. Remove the sleeve piston, and remove the pin from

19. Remove the parking lever and cam as an assembly

CAUTION: Do not loosen the parking nut with the
cam installed in the caliper body. If the laver and
shaft must be separated, hold the lever in a vise

PARKING LEVER/
CAM ASSEMBLY

CAM BOOT
Replace.

B Reassembly

CAUTION:
@ Do not spill brake fluid on the car; it may damage the

paint; if brake fluid does contact the paint, wash it
off immediately with water.

Before reassembling, check that all parts are free of
dust and other foreign particles.

Replace parts with new ones whenever specified to
do so.

Make sure no dirt or other foreign matter is allowed
to contaminate the brake fluid.

Do not mix different brands of brake fluid as they
may not be compatible.

Do not reuse the drained fluid. Use only clean DOT 3
or 4 brake fluid.

Pack all cavities of the needle bearing with com-
mercially available assembly lube.

Coat the new cam boot with commercially
available assembly lube and instalf it in the caliper
body.

Apply commercially available assembly lube to the
pin contacting area of the cam.

Install the cam and lever assembly into the caliper
body.

Install the return spring.

€

ABS

19-24

CAUTION:

® When the cam and lever were separated, be sure to
assemble them before installing the cam in the
caliper body. Install the lever and spring washer, ap-
ply locking agent to the threads, and tighten the
parking nut while holding the lever with a vise.

® Avoid damaging the cam boot since it must be in-
stalled before the cam.

® When installing the cam, do not allow the cam boot
lips to turn outside in.

RETURN
SPRING
PARKING NUT
28 N°m (2.8 kg-m,
20 ib-ft}
SPRING
WASHER

S =) «— LEVER

=

=== GREASE 1

CAM BOOT

6. lInstall the pin in the cam.

7. Install a new O-ring on the sleeve piston.

8. Install the sleeve piston so the hole in the bottom of
the piston is aligned with the pin in the cam, and

two pins on the piston are aligned with the holes in
the caliper.

PIN PIN

s
<K 0
Q)

SLEEVE PISTON

10.

11,

. Install a new cup with its groove facing the bearing

ket

A side on the adjusting boit.

Fit the bearing A, spacer, adjusting spring B and
spring cover on the adjusting bolt, and install in the
caliper cylinder.

NOTE: Install the bearing A with its open end fac-
ing the spacer.

SPRING
COVER

ADJUSTING BEARING A

b0 @ (&

\

ADJUSTING
SPRING B

ADJUSTING BOLT

Install the special tool and turn the shaft until it bot-
toms out.

BRAKE SPRING
COMPRESSOR
O7HAE—-SG00100 SHAFT

I{O

(f'll(l(((

/)

-4
(ta
7oA

dx
"«/

VA
=0

A
[ {

{cont'd)
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Rear Caliper

14,

15.

— Reassembly (cont’d}

12.

Check that the flared end of the spring cover is
below the circlip groove.

13. install the circlip in the groove, then remove the
special tool.
NOTE: Check that the circlip is seated in the
groove properly.

SNAP RING

PLIERS CIRCLIP

07914—-SA50000

CIRCLIP

Coat the new piston seal with silicone grease and
install it in the catiper.

Apply the brake cylinder grease (P/N: 08733
—BO20E) or equivalent rubber grerase to the seal-
ing lips and inside of a new piston boot, and install
it in the caliper.

PISTON SEAL

S

SILICONE GREASE

PISTON BOOT
=

== GREASE 3

RUBBER GREASE

16.

LOCKNUT WRENCH &
07916 -6390001

17.

18.

19.

20.

21.

22.

23.

24,

Coat the outside of the piston with brake fluid and
install it on the adjusting bolt while rotating it
clockwise.

CAUTION: Avoid damaging the piston and piston
boot.

EXTENSION BAR
Commercially available

A\

PISTON

install the pad spring on the caliper.

Install the brake pad retainers and brake pads.

_:m~m=3mnmzcwqo:n:mnm__nmacamoxm;:a:u:ﬁm:
the caliper mounting bolts. -

Connect the brake hose to the caliper with new
sealing washers and tighten the banjo bolt.

Connect the parking brake cable to the arm on the
caliper.

Fill the see brake reservoir up and bleed the brake
system {see page 19-10).

Operate the brake pedal several times, then adjust
the parking brake lever.

NOTE: Before adjustments, make sure the lever on
the caliper contacts the brake caliper pin (see page
19-4).

Install the caliper shield and tighten the bolts.

19-26
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Brake Hoses/Pipes ABS
Inspection

1. Inspect the brake hoses for damage, leaks, interference or twisting.
2. Check the brake lines for damage, tipping, rusting or leakage. Also check for bent brake lines.
3. Check for teaks at hose and line joints or connections, and retighten if necessary.

CAUTION: Replace the brake hase clip whenever the brake hose is serviced.

BRAKE HOSE-TO-CALIPER {BANJO BOLT)
35 N-m (3.5 kg-m, 25 Ib-ft)

MASTER CYLINDER-TO-LINE

19 Nem {1.9 kg-m, 14 ib-ft} BRAKE LINE-TO-BRAKE HOSE

15 N°m (1.5 kg-m, 11 |b-ft)

BLEED SCREW
9 N+m (0.9 kg-m, 7 Ib-ft)

BLEED SCREW
9 Nem {0.9 kg-m, 7 Ib-ft}

BRAKE HOSE-
TO-CALIPER {BANJO BOLT)
35 N+m (3.5 kg-m. 25 Ib-ft)

BRAKE LINE-TO-BRAKE HOSE
15 Nem {1.5 kg-m, 11 [b-ft)

19-27



Parking Brake

Disassembly and Reassembly

CAUTION: The parking brake cables must not be bent or distorted. This will lead to stiff operation and premature cable
tailure.

RIGHT PARKING BRAKE CABLE

Check for faulty movement, BRACKET
PARKING BRAKE LEVER
Check for smooth opera-
tion.

CLiP  CLEVIS PIN

v

B p
"8 LocK N

Replacs.

CLEVIS PIN

ADJUSTING
(Sliding ®  wur &
surface)
SWITCH @
% ®

22 N+m (2.2 kg-m, 186 [b-ft)

8 x 1.0 mm LOCK PIN
22 Nem (2.2 kg-m, 16 Ib-ft} Replace.

LEFT PARKING BRAKE CABLE
Check for faulty movement.
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Anti-lock Brake System (ABS)

€

— Features/Construction/Operation

In a conventional brake system, if the brake pedatl is depressed very hard, the wheels can lock before the vehicle comes
to a stop. In such a case, the stability of the vehicle is reduced if the rear wheels are locked, and maneuverability of the
vehicle is reduced if the front wheels are locked, creating an extremely unstable condition.

The Anti-lock Brake System (ABS) modulates the pressure of the brake fluid applied to each caliper, thereby preventing
the locking of the wheels, whenever the wheels are likely to be locked due to hard braking. It then restores normal
hydraulic pressure when there is no longer any possibility of wheel locking.

Features

® Increased braking stability can be achieved regardless of changing driving conditions.

® The maneuverability of the vehicle is improved as the system prevents the front wheels from locking.

® When the anti-lock brake system goes into action, a kickback is felt on the brake pedal.

® The system is equipped with a self-diagonosis function. When an abnormality is detected, the ABS indicator light
comes on. The location of the system’s trouble can be diagnosed from the frequency of the ABS indicator light
blinks.

® This system has individuai controf of the front wheels and common control (“'Select Low") for the rear wheels,
““Select Low’’ means that the rear wheel that would lock first (the one with the lowest resistance to lock-up}
determines anti-lock brake system activation for both rear wheels.

® The system has a fail-safe function that allows normal braking if there’'s a problem with the anti-lock brake
system.

Construction

In addition to the conventional braking system, the anti-lock brake system is composed of: gear pulsers attached to the
rotating part of individual wheels; wheel sensors, which generate pulse signals corresponding to the revolution of the
gear pulsers; ABS control unit, which controls the working of the anti-lock brake system by performing calculations bas-
ed on the signals from the individual wheel sensors and the individual switches; modulator unit, which adjusts the
hydraulic pressure applied to each caliper on the basis of the signals received from the ABS control unit; an accumulator,
in which high-pressure brake fluid is stored, a pressure switch, which detects the pressure in the accumulator and
transmits signals to the ABS control unit; a pump assembly, which supplies the high-pressure working fluid to the ac-
cumulator by means of a pump; a motor relay for driving the pump assembly; a fail-safe relay, which cuts off the solenoid
valve ground circuit when the fail-safe device is at work; and, an ABS indicator light.

MASTER CYLINDER
ABS CONTROL UNIT

UNDER-DASH
FUSE/RELAY BOX \

=)

e

MODULATOR
UNIT

REAR WHEEL SENSOR PULSER

PUMP ASSEMBLY

FRONT WHEEL SENSOR

UNDER-HOOD |
ABS FUSE/

GEAR
RELAY BOX PULSER {cont’d}
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Anti-lock Brake System (ABS)

B Features/Construction/Operation (cont’d)

Master Cylinder 3. Responses when fluid is leaking

: (1} In case of leaking from the primary system:

1. Construction Since the fluid pressure on the primary side does not rise, the primary piston is pushed by the fluid prassure of
A tandem master cylinder is used to improve the safety of the braking system. In addition, center valves are used so the secondary piston and the tension of the piston spring until the end hits on the cylinder, the braking is per-

as to match the anti-lock brake system operation. formed by the fluid pressure on the secondary side.
The master cylinder has one reservoir tank which is connected to the cylinder sections by two smal! holes. It has two

pistons: primary and secondary, which are crisscross connected with the calipers so that the fluid pressure works
separately on each system (front right whee! & rear left wheel, and front left wheel & rear right wheel).

A stop bolt for controlling movement of the primary piston is provided at the side of the master cylinder body. A reed
switch for detecting the brake fluid volume is also provided in the cap of the reservoir tank.

2. Operation
When the brake pedal is depressed, the secondary piston is pushed through the brake booster and the center vaive B
is closed so that fluid pressure is generated on the secondary side. At the same time, the primary piston is pushed by
the secondary fluid pressure and the center valve A is closed so that braking fluid pressure is generated both on the
primary and secondary sides.
When the brake pedal is released, the primary and secondary pistons are returned to the original position by the
brake fluid pressure and piston spring. :

SECONDARY
PISTON

T FRONT LEFT

{2) In case of leaking from the secondary system:

WQHUUHU ¥ The secondary piston does not produce fluid pressure, keeps moving ahead, hits on the end surface of the
primary piston so that the primary piston is pushed under the same condition as an ordinary rod. Therefore, the
braking is conducted by the fluid pressure on the primary side.

PORT PORT SECONDARY
= PISTON

e 00
000!

4

CENTER VALVE A PRIMARY

L
FRONT
FisTON RIGHT LEFT

CENTER VALVE B

{cont’d}
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Anti-lock Brake System (ABS)

j Features/Construction/Operation (cont’d)

Wheel Sensor

The wheel sensor is a contactless type that detects the rotating speed of a wheel. It is composed of a parmanent magnet
and coil. When the gear pulsers attached to the rotating parts of each wheel (front wheel: outboard joint of the driver-
shaft, rear: hub bearing unit) turn, the magnetic flux around the coil in the wheel sensor alternates, generating voltages

with frequency in proportion to wheel rotating speed. These pulses are sent to the ABS control unit and the ABS control
unit identifies the wheel speeds.

PERMANENT
MAGNET

OUTPUT

4

GEAR PULSER

at HIGH SPEED

<o§»nmﬁ§m_: : : E: : .x)...s:oé%mmo
AT

ABS Control Unit

WHEEL SENSOR

The ABS control unit consists of a main function section, which controls the operatin of the anti-lock brake system, and

subfunction, which controls the pump motor and ‘self-diagnosis’’.

1. Main Function
The main function section of the ABS contro! unit performs calculations on the basis of the signals from each wheel
sensor and controls the operation of the anti-lock brake system by putting into action the solencid valves in the
modulator unit for each front brake and for the two rear brakes.

2. Sub-Function

The sub-function section gives driving signals to the pump motor and also gives “‘self-diagnosis’’ signals, necessary
for backing up the anti-lock brake system.

ABS CONTROL UNIT

19-32

ConTROLUWNIT . ___ SOLENOID
[ VALVES
WHEEL ¢ MAIN FUNCTION phiveiel
SENSORS 4 1 STy
Q gL
¢ 2L
PRESSURE SWITCH _ mﬂwﬁmmﬂwwoz _
wuuﬁ.ﬁowwnxm « PUMP MOTOR CONTROL . FAIL-SAFE °
SWITCH _ + SELF-DIAGNOSIS _ H H RELAYS
._ MAIN FUNCTION | | _ < L
| |
. SOBFUNTTION ~ ™™~~~ """~ 1
_ « FAIL-SAFE
] + PUMP MOTOR CONTROL J
_l.l » SELF-DIAGNOSIS |_

[

&

ABS

1. Self-diagnostic Function

Since the anti-lock brake system modulates the braking pressure when a wheel is about to lock, regardless of the
driver’s intention, the system operation and the braking power will be impaired if there is a malfunction in the
system. To prevent this possibility, at speeds above 6 mph {10 km/h), the seif-diagnosis function, provided in the
sub-function of the ABS control unit, monitors the main system functions. When an abnormality is detected, the
ABS indicator tight goes on. There is also a check mode of the self-diagnosis system itself; when the ignition switch
is first turned on, the ABS indicator light comes on and stays on for a few seconds after the engine starts, to signify
that the self-diagnosis system is functional.

2. Fail-safe Function
When abnormality is detected in the control system by the self-diagnosis, the solenoid operations are suspended by
turning off the relay {fail-safe relay) which disconnects the ground lines of all the solenoid vatves to inhibit anti-lock
brake system operations. Under these conditions, the braking system functions just as an ordinary one, maintaining
the necessary braking function. When the ABS indicator light is turned on, it means the fail-safe is functioning.

Modulator Unit

Modulators for each whee! and solenoid valves are integrated in the modutator unit.
The modulators for front and rear brakes are of independent construction and are positioned vertically for improved main-
tainability. The modulators for rear brakes are provided with a Praportioning Control Valve function in order to prevent

the rear wheel from locking when the anti-lock brake system is malfunctioning or the anti-lock brake system is not
activated.

The solenoid valve features quick response (5 ms or less).

The inlet and outlet valves are integrated in the solenoid valve unit. There are three solenoid valves, one for gach front
wheel, and one for both rear wheels.

SOLENOID PISTON

) i |
, T U ] |

OGG00!
00000

OOGG000
felele]
000900/

905600
150000004

i
i
]
==
=

From Master Cylinder
Primary Piston
% From Master Cylinder

Secondary Piston

| —

[«
To Front-Left
Brake Caliper

To Front-Right

From Brake Caliper

Accumulator

To Rear-Left
Brake Caliper

To Rear-Right
Brake Caliper

{cont'd}
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Anti-lock Brake System (ABS)

— Features/Construction/Operation (cont’d)

Accumulator
The accumulator is a pneumatic type which accumulates high-pressure brake fluid fed from the pump incorporated in the
pump assembly. When the anti-lock brake system operates, the accumulator and the pump supply high-pressure brake

fluid to the modulator valve via the inlet side of the solenoid valve.

ACCUMULATOR

BLADDER

PRESSURE
SWITCH

Pressure Switch

The pressure switch monitors the pressure accumulation {pressure from the pump} in the accumulator and is turned off
when the pressure becomes lower than a prescribed level. When the pressure switch is turned off, the switching signal is
sent to the ABS control unit. Upan receiving the signal, the ABS controt unit activates the pump motor relay to operate
the motor. If the pressure doesn’t reach the prescribed value, the ABS indicator light comes on.

Operation
When the pressure in the accumulator rises, the Bourdon tube in the pressure switch deforms outwards. When the
free end of the Bourdon tube moves more than the prescribed amount, the micro-switch is activated by the force of
the spring attached to the sensing lever. When the pressure in the accumulator decreases due to anti-lock brake
system operations, the Bourdon tube moves in the direction opposite to the one described above, and the micro- -
switch is eventually turned off. Upon receiving this signal, the ABS control unit activates the motor relay to operate
the motor.

BOURDON

TUBE SENSING LEVER

SWITCH

19-34
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ABS

MICRO- .,1

Pump Assembly

The pump assembly consists of a motor, filter, guide, piston rod and cylinder body. Since a guide is positioned off-set to
the center of the motor shaft, the rotation of the motor and cylinder body provides the reciprocating motion to the piston
rod. The brake fluid is thus pressurized and fed to the relief valve, accumulator and modulator unit.

As the pressure in the accumulator exceeds the prescribed level, the pressure switch is turned on. Approximately 0.5
seconds after receiving the ON-signal, the ABS control unit stops the motor relay operation. In this state, the pressure in
the accumulator reaches 23,000 kPa {230 kg/cm?, 3,271 psi).

If the pressure doesn’t reach the prescribed value after the motor has operated continuously for a specified period, the
ABS control unit stops the motor and activates the ABS indicator light.

ACCUMULATOR
Fluid f PRESSURE
x“u_mzﬂmﬂznu:r SWITCH To Medulator
GUIDE \

PUMP BEARING

MOTOR SHAFT FILTER

{Rotation)

RELIEF VALVE

\

VALVE ROD

OlL SEAL
CYLINDER BODY PISTON ROD

{l i P

Anti-lock Brake System (ABS) Indicator Light

The ABS control unit turns on the ABS indicator light when one or more of the below described abnormalities is detected.
This is only a partial list.
® When the operating time of the motor in the pump assembly exceeds the specified period.
® When vehicle running time exceeds 30 seconds without releasing the parking brake lever.
® When one of the rear wheels is locked during running.
® When absence of speed signals from any of the four wheel sensors is detected.
® When the activation time of all solenoids exceeds a given time or an open circuit is detected in the solenoid
system.
® When solenoid output is not detected in the simulated anti-lock brake system operation carried out during running
at speeds of 6 mph (10 km/h) or more.

To check the ABS indicator light bulb, the light is activated when the ignition switch is turned on. It is turned off after the
engine is started if there is no abnormality in the system.

{cont’d)
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Anti-lock Brake System (ABS)

— Features/Construction/Operation (cont’d)

Operation

1. Ordinary Braking Function
in ordinary brake operations, the cut-off valve in the modulator is open, transmitting the hydraulic pressure from the
master cylinder to the brake calipers via chamber A and chamber B. .
Chamber C is connected to the reservoir through the outlet valve, which is normally open. It is also connected to the
hydraulic pressure source (pump, accumulator, pressure switch, etc.) via the inlet valve, which is normally closed.
Chamber D serves as an air chamber. Under these conditions, the pressures of chambers C anc D are maintained at
about atmospheric pressure, permitting regular braking operations.

CHAMBER D

MASTER
RESERVOIR CYLINDER
1

OUTLET

PRESSURE
SWITCH

CALIPER

ACCUMULATOR

CHAMBER C
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ABS

If brake inputs (force exerted on brake pedal) are excessively large and a possibility of wheel locking occurs, the ABS
control unit operates the solenoid valve, closing the outlet valve and opening the inlet valve. As a result, the high
pressure is directed into chamber C, the piston is pushed upward, causing the slide piston to move upward and the cut-
off valve to close. As the cut-off valve closes, the flow from the master cylinder to the caliper is interrupted, the volume
of chamber B, which is connected to the caliper, increases, and the fluid pressure in the caliper declines.

When both of the valves, inlet and outlet, are closed (when only the outlet valve is activated) the pressure in the caliper is
maintained constant.

When the possibility of wheel locking ceases, it is necessary to restore the pressure in the caliper. The solenoid valve is
therefore turned off {outlet valve: open, inlet valve closed).

Qutlet Valve Inlet Valve
Process Caliper Pressure Electric Hydraulic | Electric Hydrautic
Power Circuit Power Circuit
Caliper pressure declining ON Close ON Open
Caliper pressure constant ON Close OFF Close
Caliper pressure increasing \ OFF Open OFF Close
MASTER
RESERVOIR CHAMBER D CYLINDER

OUTLET
VALVE H m v
ZE
W
INLET. Vi
VALVEN 70
e
% CHAMBER A

A\

ARV

%

: Z

PRESSURE

PUMP SWITCH

ACCUMULATOR

CHAMBER C

(cont’d)
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Anti-lock Brake System (ABS)

— Features/Construction/Operation (cont’d)

2. Slide Piston Function ) )
When the car is used on rough roads where the tires sometimes lose adhesion, the anti-lock brake system may func-

tion excessively, causing a very large volume of brake fiuid to flow into chamber C. When this occurs, the piston is
moved excessively, resulting in an abnormal loss of pressure in chamber B. In order to overcome this problem, the
slide piston is kept in proper position by spring force to prevent the pressure in chamber B8 from becoming negative.

‘ SPRING
SLIDE .
PISTON < s to CALIPER
CHAMBER 8
-~ from MASTER
CYLINDER
1]
faS=====
from HIGH !

PRESSURE CIRCUIT

WAUI CHAMBER C
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3. Kickback
When the anti-lock brake system is functioning, the piston moves upward, the volume of chamber B increases, and
the fluid pressure on the caliper side is reduced. At the same time, the volume of chamber A is reduced and the brake
fluid is returned to the master cylinder. When the brake fluid is pushed back to the master cylinder, the driver can feel
the functoning of the anti-lock brake system because the brake pedal is kicked back.

4. Proportioning Control Valve Function
In the modulator for the rear wheels, the diameters of the piston and the slide piston are distinctly different. This pro-
vides a Proportioning Control Valve function to prevent the rear wheels from tocking during an emergency stop.

(1) Before the Turning Point:
1) When the fluid pressure from the master cylinder is below the turning point, the cut-off valve is always push-
ed downward by the force of the slide piston and its spring.
Under these conditions, there is a gap between the cut-off valve shoulder and the sleeve. Chamber A and
chamber B are therefore connected through the gap. The pressure from the master cylinder flows into the
rear calipers through chamber A and chamber 8.

SPRING MASTER
CYLINDER

SLIDE
PISTON

CHAMBER B

CALIPER

CHAMBER C

(cont'd)
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Anti-lock Brake System (ABS) : ABS

r Features/Construction/Operation (cont’d)

2) When the fluid pressure from the master cylinder reaches the turning point, the force on the slide piston over-
comes the force of the spring, causing the slide piston to travel upward.
The cut-off valve, previously being in contact with the bottom of the slide piston, then moves upward and the
cut-off valve shoulder hits the sleeve, blocking the fluid passages (the fluid pressure at this point is called the
turning point).

SPRING MASTER

SUDE
PISTON

TURNING POINT

CALIPER

REAR CALIPER
FLUID PRESSURE

MASTER CYLINDER
CHAMBER C FLUID PRESSURE

(2) After the turning point:

As the fluid pressure from the master cylinder increases, the pressure in chamber A becomes higher, causing a
force to push down the large diameter portion of the piston. Consequently, the slide piston comes down, the
cut-off valve is pushed downward by the bottom of the slide piston, allowing chambers A and B to connect
momentarily. As this occurs, pressure in chamber B increases, the slide piston is pushed upward, the cut-off
valve goes up, and the connection between chamber A and chamber 8 is blocked again. As described above,
when the pressure in the master cylinder is above the turning point, the slide piston reduces the pressure in the
rear caliper to the prescribed amount by repeating this process.
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Circuit Diagram
BATTERY FUSE No. | FUSE LABEL NAME
+ 2 ECU
1___| BACK-UPLIGHTS a BLIYEL
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ABS CONTROL UNIT CONNECTOR ABS CONTROL UNIT CONNECTOR
View from terminal side. View from terminal side.




Wiring/Connector Location

FRONT REAR
FAIL-SAFE FAIL-SAFE
UNDER-HOOD RELAY RELAY

BATTERY (100 A} FUSE FUSE/RELAY BOX

IG {50 A) FUSE

STOP HORN (20 A) FUSE

UNDER-DASH
RELAY BOX
View from
PRESSURE upper side.
SWITCH - s e
CONNECTOR
RIGHT REAR

ABS PUMP MOTOR
CONNECTOR

WHEEL SENSOR

ABS CONTROL
UNIT

RIGHT FRONT SERVICE CHECK
WHEEL SENSOR CONNECTOR (2P) ﬂmum_.zmmm»_,wm on
CONNECTOR

CONNECTOR

LEFT REAR
WHEEL SENSOR
CONNECTOR

SOLENOQID
CONNECTOR

ABS PUMP/
ACCUMULATOR/
PRESSURE SWITCH

ABS INSPECTION
CONNECTOR (6P) LEFT REAR
WHEEL SENSOR

RIGHT FRONT
WHEEL SENSOR

LEFT FRONT
WHEEL SENSOR  LEFT FRONT
ABS B3 {15 A} FUSE CONNECTOR WHEEL SENSOR

ABS UNIT (7.5 A} FUSE

No. 7 {7.5 A) FUSE .
‘UElr
ABS

woron Sl

RELAY = UNDER-DASH

m.-— ww FUSE/RELAY BOX
/M-Mh:xm_
'

No. 1 {10 A} FUSE No. 2 (15 A} FUSE

ABS B2 (15 A} FUSE

ABS B1 (15 A) mCMm/A

ABS MOTOR (50 A} FUSE

UNDER-HOOD
ABS FUSE/RELAY BOX
FUSE No. FUSE LABEL NAME
No. 1 BACK-UP LIGHTS
No. 2 ECU
No. 7 HEATER CONTROL RELAY

ALB Checker
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— Function Test

R
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NOTE:

The ALB checker is designed to confirm proper

operation of the anti-lock brake system {ABS) by

simulating each system function and operating con-

dition. Before using the checker, confirm that the

anti-tock brake system {(ABS) indicator light is not in-

dicating some other problem with the system. The

light should go on when the ignition is first turned on

and then go off and stay off one second after the

engine is started.

The checker should be used through modes 1—5 to

confirm proper operation of the system in any one of

the following situations:

~ After replacing any ABS component,

— After replacing or bleeding the system fluid (O
mode not necessary).

— After any body or suspension repair that may
have affected the sensors or their wiring.

The procedure for modes 1—5 are on this page and

19-46, mode 0" {wheel sensor signal) is on page

19-47.

E Disconnect tha ALB checker before driv-
ing the car. A collision can result from a reduction, or
complete loss, of braking ability causing severe per-
sonal injury or death.

With the ignition switch off, disconnect the ABS in-
spection connector {6P) from the connector cover
located on the cross-member under the passen-
ger’s seat and connect the ABS inspection connec-
tor {6P) to the ALB checker.

CONNECTOR
COVER

ALB CHECKER
CONNECTOR

ALB CHECKER = -
07HAJ-SG0010B

See page 19-2 for

other applicable checkers.

ABS INSPECTION
CONNECTOR (6P}

NOTE: Place the vehicle on level ground with the
wheels blocked, put the transmission in neutral for
manual transmission models, and in {P] position for
automatic transmission models,

Start the engine and release the parking brake.

Operate the ALB checker as follows:

{1)Turn the Mode Selector switch to " 1°’.

(2)Push the Start Test switch:

— The test in progress light should come ON.

— In one or two more seconds, all four monitor
lights should come on {If not the checker is
faulty).

— The ABS indicator light should not come ON.

NOTE: When the test in progress indicator light is
ON. Don’t turn the Mode Selector switch.

Monitor Lights

4W ALB CHECKER RTL
Front a o
Test in progress Rear o o

[+

} ?

4. Turn the Mode Selector Switch to 2",

\ \

Power ON Start Test  Mode Selectar

{cont'd)
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ALB Checker fo

— Function Test (cont’d) : — Wheel Sensor Signal Confirmation
5. Depress the brake pedal firmly and push the Start Inspection points: NOTE: Use the ALB checker (mode “0°‘) to confirm Monitor Lights
Test switch. 1. The ABS indicator light comes ON. X . proper wheel sensor operation. i
The ABS indicator light should not go on while the @ Check the Diagnostic Trouble Code (DTC} and ¥
Test in Progress light is ON. There should be go to the troubleshooting, see page 19-49. 1. Disconnect the ABS inspection connector {6P) 4W ALB CHECKER R L
kickback on the brake pedal. from the connector cover tocated on the cross- Fronte  ©
2. There s little or no kickback in modes 2 through 5 member under the passenger’s seat and connect .
NOTE: The operation sequence simulated by and the ABS indicator light does not come ON. the ABS inspection connector (6P} to the ALB Test in Progress
Modes 2, 3, 4 and 5: ® Air in the high pressure line. checker.
® Restricted high pressure line.
® Faulty modulator unit. °
g ?
ABS INDICATOR LIGHT vcir ON mnur Test Mode Selector
. CONNECTOR
COVER
START About 30 seconds END ' MWN.MMMMMMN

5. With the transmission in neutral, rotate each wheel
briskly {one revolution per second) by hand, and
confirm that its respective monitor light on the
checker blinks as the whee! rotates.

6. Turn the Mode Selector switch to “’3"', ‘4"’ and i
g
Perform step 5 for each of the test mode positions.

NOTE:

® Rotating a wheel too slowly will produce only a
weak blink of its monitor light that may be dif-
ficult to see.

® In bright sunlight, the monitor light may be dif-
ficult to see. Perform tests in a shaded area.

® In some instances, it may not be possibie to spin

Mode 1: :
Sends the simulated driving signal O mph (0 km/h} .
— 113 mph (180 km/h) ~ O mph (O km/h} of each
wheel to the ABS control unit. There should be NO

kickback. the front wheels fast enough to get a monitor in-
dication. If necessary, start the engine and slow-
Mode 2: ly accelerate and decelerate the front wheels.

Sends the driving signal of each wheel, then sends
the lock signal of the left rear wheel to the ABS
control unit. There should be kickback.

the monitor tights should blink, indicating a good
wheel sensor signal.

M.mm%.ﬂlmamummﬂaow ABS INSPECTION if any monitor light fails to blink, check the

Mode 3: See page 19-2 for CONNECTOR (6P) suspected sensor, its air gap and its wiring/connec-

Sends the driving signal of each wheel, then sends other applicable checkers. tors.

the lock signal of the right rear wheel to the ABS

control unit. There should be kickback.
Mode 4:

Sends the driving signal of each wheel, then sends

the lock signal of the left front wheel to the ABS

control unit. There should be kickback.

2. Raise the car so that all four wheels are off the

Mode 5:

. : f tands.
Sends the driving signal of each wheel, then sends : ground and support on safety stands

the lock signal of the right front wheel to the ABS

control unit. There should be kickback. : 3. Turn the ignition switch ON.

Mode 6: 4. Turn the Mode Selector switch to “0”",
Not used on this model.
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Troubleshooting

1.

D FUEL ONLY

0 08

Temporary Driving Conditions:

The ABS indicator light comes on and the ABS con-
trol unit memorizes the Diagnostic Trouble Code
{DTC) under certain conditions.

NOTE: The DTCs are explained on page 19-50.

® The tire(s) adhesion is lost due to excessive cor-
nering speed.
DTCs: 5, 5-4, 5-8.

@ The vehicle loses traction when starting from a
stuck condition on a muddy, snowy, or sandy
road.

DTCs: 4-1, 4-2, 4-4, 4-8.

® When the parking brake is applied for more than
30 seconds while the vehicle is being driven.
DTC: 2-1.

® The vehicle is driven on an extremely rough
road.

The ABS is OK, if the ABS indicator light goes off
after the engine is restarted.

ABS INDICATOR LIGHT

2.

If you receive a customer’s report that the ABS in-
dicator light sometimes comes on, check the
systemn using the ALB checker to confirm whether
there is any trouble in the system.

See page 19-45.

The ABS indicator light will come on and the ABS
control unit will memorize a DTC when there is in-
sufficient battery voltage to the ABS control unit.
An example would be when the battery is so weak
that the car must be jumyp started. After the battery
is sufficiently recharged, the ABS indicator light
will work normally after the engine is stopped and
restarted.

Howaever, after recharging the battery, the DTC
must be cleared from the ABS control unit's
memory by disconnecting the ABS B2 {15 A) fuse
in the under-hood ABS fuse/relay box for at least
three seconds.

— Anti-lock Brake System (ABS) Indicator Light

ABS Indicator Light Circuit:

CAUTION: Use only the digital multimeter to check the
system.

1.

2.

The ABS indicator light does not go on when the ig-
nition switch is turned on.

Check the following items. If they are OK, check
the ABS control unit connectors. If not loose or
disconnected, substitute a known-good ABS con-
trol unit and recheck:

® Blown ABS indicator light bulb.

® Open circuit in YEL wire between the No. 1
BUCK-UP LIGHTS {10 A) fuse in the under-dash
fuse/relay box and gauge assembly.

® Open circuit in BLU/RED wire between gauge
assembly and ABS control unit.

® Poor ground connection between the ABS con-
trol unit to the body.

The ABS indicator light remains ON after the engine
is started, however the ABS indicator light does not
blink any DTC. Check the following items:

® Loose or poor connection of the wire harness at
the ABS control unit.

® Faulty ABS B2 (15 A) fuse in the under-hood
ABS fuse/relay box.

® Open circuit in WHT wire between ABS B2 (15
A} fuse in the under-hood ABS fuse/relay box
and ABS control unit.

® Open circuit in BLK/YEL wire between the No. 7
HEATER CONTROL RELAY (7.5 A} fuse in the
under-dash fuse/relay box and ABS control unit.

® Short circuit in BLU/RED wire between gauge
assembly and ABS control unit.

® Open circuit in WHT/BLU wire between alter-
nator and ABS control unit.

If the problem is not found, substitute a known-
good ABS control unit and recheck whether the
ABS indicator light remains ON.

19-48

ABS

Diagnostic Trouble Codes (DTCs):

1. Disconnect the service check connector from the connector cover located under the glove box.
Connect the two terminals of the service check connector with a jumper wire.

2.
3.

Turn the ignition switch ON, but do not start the engine.
Record the blinking frequency of the ABS indicator light.

The blinking frequency indicates the Diagnostic Trouble Code (DTC).

0>C._._OJ_“ ma?.:o starting the engine, disconnect the jumper wire from the service check connector, or else the
Malfunction Indicator Lamp {MIL) will stay on with the engine running

DTC indication pattern

Turn the ignition DTC: 4-2 DTC: 1 DTC: 72
ABS switch on Main Code: 4 Main Cade: 1 Main Code: 7
Sub-Code: - : :
r— A o: 2 Sub-Code: none Sub-Code: 2
tight on
ABS

ndi

light off ﬁ

NOTE:
[ 4

N\_ 1

Connact the
jumper wire pause

1 Second

pause

ed from the body.

ABS INDICATOR LIGHT

Second Second

5 Second 5 Second

pause

The ABS control unit can indicate three DTCs {one, two or three problems).
If the >mm indicator light does not light, see Troubleshooting of ABS Indicator Light Circuit page 19-48
If you _.:_moocq.: the blinking frequency, turn the ignition switch off then on to cycle the ABS indicator _mm:.a again
After the repair is completed, disconnect the ABS B2 (15 A) fuse in the under-hood ABS fuse/relay box for at wmmmm
three seconds to erase the ABS control unit's memory. Then turn the ignition key on again and recheck
The memory is erased if the connector is disconnected from the ABS control uni ;

After recording the main and sub-code {if applicablel, refer to the Sympton-to-System Chart.

JUMPER WIRE

[
Second
pause

pause

t or the ABS control unit is remov-

SERVICE CHECK
CONNECTOR (2P)

10.40



Troubleshooting
~ Symptom-to-System Chart

DIAGNOSTIC
Eocm_w PROBLEMATIC AFFECTED oTHER e
CODE (DTC) | cOMPONENT/ PAGE COMPONENT
MAIN | SuB SYSTEM FRONT | FRONT | REAR | REAR
CODE | CODE RIGHT | LEFT | RIGHT | LEFT
Solenoid
- ABS pump motor - - - - 19-51 ABS pump motor
over-run Pressure switch
ABS motor relay 19-78
@ >.mm pump motor — - - — 19-53 | ABS unit fuse
circuit problem ABS motor fuse
@ | @ | [eh pressure - - - — | 1956 | Solenoidis)
leakage
@ Pm.mmc-m _ _ _ _ 19-57
switch
@ Accumulator _ _ _ _ 19-58
gas leakage
Parking brake Brake fluid level
@ | {i} | switchrelated - - - — | 19-58 | switch
problem Brake system light
@ S) Wheel sensor
e
@ | & | puiserts) 0 19-81 | REn Sen
@ o [ o
{r o
@ 0
Wheel sensor 19-59
@I 5
0} O
- O S Modulat it
oguiator uni
@ @ Wheel sensor(s) O 1961 | oot brake drag
10} o
= O O 19-80
@ @ Fail-safe relay (@) 19-63 {Function
m.v Test)
{ @ ABS B3 (15 A) fuse
Solenoid related . ABS B1 (15 A) fuse
@ @ probiem o 19-67 Front faii-safe relay
@ O O Rear fail-safe relay

Flowcharts
ﬁ.

Pre-test step:

Functional parts:

® Modulator unit

® ABS Pump assembly

® High pressure hose/pipe

® Check for flud leaks from the functional parts and
replace the faulty parts if there is a leak.

-~ With engine running, ABS in-
dicator light is ON.

— With service check caonnector
jumped (see page 19-49),
DTC 1 is indicated.

Bleed high pressure fluid from
the maintenance bleeder with
the Bleeder T-wrench (see page

19-73).

Remove the ABS pump motor

relay.

Connect the No. 3 and 8 ter-
minals using a jumper wire for
about eight seconds.

Does the ABS pump motor run
with an increasingly foud,
raspy sound?

_<mm

Check the accumulator fluid
quantity by bleeding the high
pressure line with the Bleeder T-

wrench.

p Is there 4070 cc?

YES

(To page 19-52)

19-50

NO

Diagnostic Trouble Code (DTC) 1: ABS Pump Motor Over-run {20 seconds}

CAUTION: Use only the digital multimster to check the system.

Pump runs with a constant soft
sound:

Bleed air from anti-lock brake
system using the procedure on
page 19-73 and check the pump
sound again.

{To page 19-52) Los o £pd

FLOWEA:

UNDER-HOOD ABS
FUSE/RELAY BOX

B1(154)
2

UNDER-HOOD ABS
FUSE/RELAY BOX
CIRCUIT DIAGRAM

_ 70 cc (UPPER LIMIT)

40 cc (LOWER LIMIT)
-

BLEEDER T-WRENCH
07HAA-$G00101
or

07HAA -5G00100 {cont’d)

TN ra
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Troubleshooting Bs
ﬁ Flowcharts (cont’d)

{From page 19-51) {From page 19-51) Diagnostic Trouble Code [DTC) 1-2: ABS Pump Motor Circuit Problem

CAUTION: Use only the digital multimeter to check the system.

NOTE: If a malfunction is detected, this code appears and the fail-safe function is activated. The ABS indicator light
comes ON after restarting the engine until the DTC is erased (by disconnecting the ABS B2 (15 A} fuse in the under-hood
ABS fuse/relay box for three seconds).

Connect the No. 3 and No. 8 ter-
minals using a jumper wire for
about 10 seconds.

_

Pro-test steps:

® Check ABS MOTOR (50 A} fuse in the under-hood ABS fuse/retay box.
Check if there is any change in @ UNDER-HOOD ABS ® Check No. 7 HEATER CONTROL RELAY (7.5 A) fuse in the under-dash fuse/relay box.
the fiuid level in the reservoir FUSE/RELAY BOX ® Check ABS UNIT (7.5 A) fuse in the under-hood ABS fuse/relay box.
tank.

® Check for loose under-hood ABS fuse/relay box connectors.

_ Faulty ABS pump motor (Relief

A 1s there any chamge? NG valve is uoqﬂnn_g and ouo:..! — With engine running, ABS in-
_ vES Replace the ABS pump assembly. dicator light is ON.

~ With service chack cannacior
jumped {see page 19-49),
Faulty solanoid (leakagel. DTC 1-2 is indicated.

Replace the modulator unit.
SWITCH SIDE CONNECTOR

Check the ABS pump motor relay
{see page 19-80).

Connect the No. 1 and No. 2 ter- YEL A m ; YEL ) NO Replace the ABS pump motor
minals using a jumper wire for Does it work property? relay.
about 10 seconds.

_ YES

_ Connect the No. 3 and No. 8 ter-
Disconnect the pressure switch minals using a jumper wire.
2P connector and check the con- -
tinuity between the No. 1 (YEL} Continuity? —

and No. 2 {YEL) terminals. R
A Does the ABS pump motor run? NO {To page 19-55)
_ View from terminal side. YES
. NO Faulty pressure switch. _
Is there continuity? Replace the ABS pump assembly. _ N R i
Disconnect the jumper wire.
_ YES _ ‘
_‘._J.m vehicle is OK at this time.
Remove the ABS UNIT (7.5 A}
fuse in the under-hood ABS @
fuse/relay box. UNDER-HOOD ABS
FUSE/RELAY BOX
e ¢ ABS Bi(15A}
o a
Turn the ignition switch ON. P2
UNDER-HOOD ABS FUSE/RELAY BOX CIRCUIT DIAGRAM
. {To page 19-54) {cont’d)

19-63
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Troubleshooting
— Flowcharts (cont’'d)

{From page 19-53)

Check for voltage between the
under-hood ABS fuse/relay box
ABS UNIT fuse No. 6 terminal
and body ground.

Repair open in WHT/RED wire
between the ABS UNIT {7.5 A}

A Is there battery voitage?

_ YES

Chaeck for loose ABS control unit
connectors. If necessary, substi-
tute a known-good ABS control
unit and recheck.

tween the ABS pump motor relay
and ABS control unit.

NO
A Is there battery valtage? fuse In the under-hcod ABS
fuse/relay box and ABS control
_ YES unit,
Reinstall the fuse to the under-
hood ABS fuse/relay box.
Disconnect the 2P connector
from the ABS pump motor.
Check for voltage between the
ABS pump motor relay No. 3 ter- Battery Voltage? @ @ K Mu%mm\ﬂ.mv__.wwcwwwm
minal and body ground.
. ) NO Replace the under-hcod ABS
Is there battery voltage fuse/ralay box.
_ YES
Check for voltage between the
No. 4 terminal and body ground.
w Repair open in BLK/YEL wire be-
NO tween the No. 7 HEATER CON-
A Is there battery voltage? TROL RELAY (7.5 A} fuse in the
under-dash fusefrelay box and
_ YES ABS pump motor relay.
Reinstall the ABS pump motor 18P CONNECTOR
refay.
_ 302912827 L) 26i25(24(23
22|21|20{19]18[17} 16} 15]14]13
Disconnect the 18P connector N
from the ABS control unit.
_ Battery Voitage? YEL/RED
Check for voltage between the (PMR)
ABS control unit connector No. =
18 (YEL/RED] terminal and body View from ABS control unit terminal side.
ground.
NO Repair open in YEL/RED wire be-
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{From page 19-53}

Check for voltage between the
No. 8 terminal and body ground.

A Is there battery voltage?

YES

Disconnect the 2P cannectors
from the ABS pump motor.

_

Check for voltage between the
No. 1 (WHT/BLU) terminal and

body ground.

A Is there battery voitage?

_ YES

Check for voltage between the
No. 1 (WHT/BLU) terminal and
No. 2 (BLK} terminal,

A Is there battery voitage?
YES

Faulty ABS pump motor.
Replace the ABS pump assemb-
ly.

NO

+B
MOTOR va Dm\\
16 sSWiTcH—alalofs] Battery

Replace the under-hood ABS
fuse/relay hox.

w Voltage?

CONTROL UNIT N

HARNESS SIDE CONNECTOR
BLK (GROUND)

View from terminal side.

View from under-hood ABS fuse/relay box
terminal side.

WHT/BLU (MOTOR RELAY)

Repair open in WHT/BLU wire
between the ABS pump motor
relay and ABS pump motor.

_ MnN“ﬂﬂAH : Battery Voltage?

HARNESS SIDE CONNECTOR

BLK (GROUND)}

WHT/BLU (MOTOR
RELAY)

=
ol

U

Battery Voitage?

@

View from terminal side.

Repair open in BLK wire between
the ABS pump motor and ground
or poor ground (G201},

{cont’'d)
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Troubleshooting
— Flowcharts (cont’d)

Pre-test steps:

Functional parts:

® Modulator unit

® ABS Pump assembly

@ High pressure hose/pipe

— With engine running, ABS in-
dicator light is ON.

- With service check connector
jumped {see page 19-49),
DTC 1-3 is indicated.

_

Bleed high pressure fiuid from
the maintenance bleeder with
the Bleeder T-wrench {see page

19-73).

Remove the ABS pump motor

relay.

Connect the No. 3 and No. 8
terminals using a jumper wire for
about 10 seconds,

_

Disconnect the 2P connector
from the pressure switch.

|

After 30 minutes, check for con-
tinuity between the No. 1 {YEL)
and No. 2 (YEL) terminals on the
switch side of connector.

A Is there continuity?

_zo

Fauity solenoid (leakage).
Replace the modufator unit.

YES

Diagnostic Trouble Code (DTC) 1-3: High Pressure Leakage

CAUTION: Use only the digital multimeter to check the system.

® Check reservoir fluid level, and if necessary, fill to the MAX level line.
@ Check for fluid leaks from the functional parts and replace the faulty parts if there is a leak.

LY
4567

ABS B3(15A)

UNDER-HOOD ABS
FUSE/RELAY BOX

ABS B2(15A)

1 1

ABS B3{isA}

9 7
ABS NOTO

2
N

1
-0

7
o

3

R{SOA)

UNDER-HOOD ABS FUSE/RELAY BOX CIRCUIT DIAGRAM

0
3 _;m UNIT(7 $4) 5

3 L]

SWITCH SIDE CONNECTOR

I
—

The vehicle is OK at this time.

1_ YEL YEL

I
Continuity? @

View from terminal side.

19-56

€

ABS

Diagnostic Trouble Code {DTC} 1-4: Pressure Switch Circuit

CAUTION: Usae only the digital multimeter to check the system.

— With engine running, ABS in-
dicator light is ON.

— With service check connactor
Jumped (see page 19-49},
DTC 1-4 is indicated.

Bleed high pressure fluid from
the maintenance bleeder with
the Bleeder T-wrench (see page

19-73).

Disconnect the 2P connector
from the pressure switch,

Check the continuity of pressure
switch between the No. 1 (YEL)
and No. 2 (YEL) terminals.

A Is there continuity?
NO

Check for continuity between
the No. 1 (YEL} terminal and
body ground on the harness side
connector.

A Is there continuity?
NO

Check for loose ABS cantrol unit
connectors. If necessary, substi-
tute a known-good ABS control
unit and recheck.

YES

Faulty the pressure switch
{closed).

Raplace the ABS pump assemb-
ly.

BLK
{GROUND)

Repair short in YEL wire between
the ABS control unit and pres-
sure switch.

SWITCH SIDE CONNECTOR
<£:L|.J_-_._J YEL
K
@ Continuity?

View from terminal side.

HARNESS SIDE CONNECTOR

YEL (PSW)

View from terminal side.

{cont’d}
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Troubleshooting
- Flowcharts (cont’d)

Diagnostic Trouble Code {DTC) 1-8: Accumulator Gas Leakage

Check the following items:

® The relief plug is loose.

® The relief plug O-ring is out of place.

® Bleed the high pressure line with the Bleeder T-wrench. Operate the ABS pump motor for 10 seconds and bleed the
high pressure line again with the Bleeder T-wrench. If no fluid or more than 70 cc of fluid come out, replace the ABS
pump assembly.

RESERVOIR

BLEEDER T-WRENCH
07HAA—-5G00101

or
07HAA—-SG00100

RELIEF PLUG

ACCUMLATOR
ABS PUMP ASSEMBLY

Diagnostic Trouble Code {DTC) 2-1: Parking Brake Switch Related Problem

If the parking brake has been released, the following items are possible causes. If they are OK, check the ABS control unit
connectors for good connection. If not loose or disconnected, substitute a known-good ABS control unit and recheck.

NOTE: Before troubleshooting DTC 2-1, remove the ABS B2 (15 A) fuse in the under-hood ABS fuse/relay box for three
seconds to clear the ABS control unit’s memory, then test drive the car.

If the ABS indicator light stays off, the probability is that the car was driven with the parking brake apptied.

The parking brake is applied for more than 30 seconds while driving.

The brake fluid level in the master cylinder is too low.

GRN/RED wire is shorted between the brake system light and parking brake switch.
GRN/RED wire is shorted between the brake system light and brake fiuid level switch.
The brake system light bulb is blown.

GRN/RED has an open between the brake system light and ABS control unit.

19-568

ABS

Diagnostic Trouble Codes (DTCs) 4-1 to 4-8: Wheel Sensor(s)
CAUTION: Use only the digital multimeter to check the systam.
NOTE: If a malfunction is detected, this code appears and the fail-safe function is activated. The ABS indicator light may

come ON after restarting the engine until the DTC is erased (by disconnecting the ABS B2 (15 A) fuse in the under-hood
ABS fuse/relay box for three seconds).

— With engine running, ABS in-
dicator light is ON.

— With service check connector
jumped (see page 19-49),
DTCs 4-1, 4-2, 4-4 and/or

18P CONNECTOR
BRN: FL © GRN: FRO GRN/BLU: FL &

4-8 are indicated. /. \ /. m.wza_,x" FR @
_ 30]29]28]27] = [26]25]24] 23
Disconnect the 18P connector 2212120 ‘W. 18(17116|15114|13
from the ABS control uni X
\. ./ \. GRN/YEL: RR @
GRY: RLO BLU/YEL: RR © LT/BLU: RL @

Check the resistance of each

sensor between the positive and

negative:

« GRN/BLK: Front Right Positive
GRN: Front Right Negative

« GRN/BLU: Front Left Positive
BRN: Front Left Negative

» GRN/YEL: Rear Right Positive
BLU/YEL: Rear Right Negative

« LT BLU: Rear Left Pasitive
GRY: Rear Left Negative

View from ABS contro! unit terminal side.

_MRMHMS 750—-1200 Q YES Check each wire for conti
Rear : 1100— 1600 Q? ground.

[ |
Is th inuity? YES
Disconnect the 2P connector of s there continuity
the wheel sensor. _ZO

Repair short in sensor wire or
Replace the wheel sensor.

_ Chaeck for loose ABS control unit
Check for resistance between connectors, Chack that the sensor

SENSOR SIDE CONNECTOR

: is installed properly. If Y.
the sensor terminals. substitute a known-good ABS con- FRONT REAR
* trol unit and recheck.
Is there
NO
Front: 750—1200 Q, l Rapice the wheel sensor.
Rear : 1100—1600 Q?
VES 750—-120007  1100—1600 02
View from terminal side.
{To page 19-60) fcont’d)
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Troubleshooting aBS
B Flowcharts (cont'd}

{From page 19-59) Diagnostic Trouble Codes (DTCs) 5 to 5-8: Whee! Sensor(s)

Reconnect the 18P connector to
the ABS control unit. HARNESS SIDE CONNECTOR

CAUTION: Use only the digital multimeter to check the system.

. NOTE: If a malfunction is detected, this code appears and the fail-safe function is activated. The ABS indicator light may
* FRONT LEFT FRONT RIGHT come ON after restarting the engine until the DTC is erased (by disconnecting the ABS B2 (15 A) fuse in the under-hood

Check each wire for continuity BRN: ®/’L_:._._: GRN/BLU: GRN: i GRN/BLK: ABS fuse/relay for three seconds.)
between the wheel sensor 4 @ o &
harness-side terminals and body M _M
ground. — With engine running, ABS in-
dicator light is ON.
_ L L1 I b — With servica check connector 18P CONNECTOR
— NO tinuity? jumped (ses page 19-48),
A Is there continuity? %_ Repair open In wire harness. _ Continulty DTCs 5. 5-4 or 5-8 are in- 30]29]28]27] [S) [26[25]24]23
Tmm REAR LEFT REAR RIGHT dicated. 22[21]20119]18]17]16]15]14] 13
GRY: LT BLU: BLU/YEL: GRN/YEL: _ .
Check for loose wheel sensor Positive: 3.3 k(2 £ 15% is OK. o D o ] \. \.
connectors. If necessary, substi- Negative: Less than 1 @1 is OK. Disconnect the 18P connector GRY: RL © LT BLU: RL @
E».w a known-good ABS control from the ABS control unit. BLU/YEL: RR © GRN/YEL: RR @
unit and recheck.
g View from ABS controi unit terminal side.

Continuity? . Check the resistance of each
View from terminat side. sensor betwesn the po: e and
negative:

* GRN/YEL: Rear Right Positive
BLU/YEL: Rear Right Negative

* LT BLU: Rear Left Positive
GRY: Rear Left Negative

YES Check each wire for continuity to
A Is there 1100— 1600 @? ground.
NO —
. YES Repair short in wire harness or
A fs there continuity? Replace the whee! sensor.
[no
Disconnect the wire harness Reconnect the 18P connector to

from wheel sensor.

4

the ABS control unit.

_

Connect the ALB checker to the
ABS inspection connector.

Check for resistance between _
. the sensor terminals. Check for ABS function in mode
e 2 and 3.

NO
A Does it work properly? \“‘zuv_mnc the modulator unit. _

Ives
SENSOR SIDE CONNECTOR
Check for rear brake drag. If OK, REAR
substitute a known-good ABS
contro} unit and recheck,

NO
B Is there 1100— 1600 Q? ” Replace tha wheel sensor. \_

: YES 11001600 0
View from terminal side.
(cont’d)

(To page 19-62)
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Troubleshooting
ﬁ. Flowcharts (cont’d)

{From page 19-61}

ABS

HARNESS SIDE CONNECTOR

Reconnect the 18P connector to
the ABS control unit.

Check each wire for continuity
between the wheel sensor har-
ness side terminals and body

ground.

A Is there continuity?
_ YES

Chack for loose whael sensor
connectors. If necessary, substi-
tute a known-good ABS control
unit and recheck.

REAR LEFT REAR RIGHT
GRY: LT BLU: BLU/YEL: —, ,GRN/YEL:
o YWWe e &
Continuity?
View from terminal side.
NO | .
1 Reapair open in wire harness.

Positive: 3.3 k@ + 15% is OK.
Negative: Less than 1 @ is OK.

Diagnostic Trouble Code (DTC) 6-1: Front Fail-Safe Relay Clrcuit
CAUTION: Use only the digital multimeter to check the system.
Pre-tast steps:

® Check ABS B1 (15 A} fuse and ABS B3 {15 A) fuse in the under-hood ABS fuse/relay box.
® Check for loose under-hood ABS fuse/relay box connectors.

— With engine running, ABS In-
dicator light is ON.

-~ With service check connector
jumped (see page 19-49),
DTC 6-1 is indicated.

|

Remove the front fail-safe E_m<.‘_ Battery Voitage? Continuity?

Check relay function (page CONTROL UNIT GROUND
19-80). (FSR)

BLK/YEL: IG SWITCH BRN/BLK: SOLENOID

View from terminal side.

NO
A Does it work properly? 4_ Replace the front fail-safe relay.
_<mm

% Turn the ignition switch ON. 1_

_

Check for voltage between the
front fail-safe relay No. 1 (BLK/
YEL) terminal and body ground.

_ Repalr open in BLK/YEL wire be-
NO tween the No. 7 HEATER CON-
TROL RELAY (7.5 A) fusa in the
under-dash fuse/relay box and
front fail-safe relay.

A Is there battery voltage?
_ YES

_ Turn the ignition switch OFF. _

Disconnect the 10P connector
from the solenoid.

_

Check for continuity between the
front fail-safe relay No. 2 (BRN/
8LK) terminal and body ground.

A YES Repair short in BRN/BLK wire

is there continuity? the sol and front
fail-safe relay.

_zo

_ Remove the rear fail-safe relay.

{To page 19-64) {cont’d)
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ABS
Troubleshooting
— Flowcharts (cont’d)
{From page 15-63) Diagnostic Trouble Code {DTC) 6-4: Rear Fail-Safe Relay Circuit
h SOLENOID SIDE CONNECTOR
Check each wire for continuity \.. ' CAUTION: Use only digital multimeter to check the system.
between the solenoid terminals BRN/BLU 8RN/BLK
and body ground
No. 4 {BRN/BLK}: Front Right . "
. — With engine running, ABS In-
No. 6 {BRN/BLU): Front Left dicator fight is ON.
_ — With service check connsctor
jumped (see page 19-49),
A Is there continuity? YES Faulty solenoid {short). DTC 6-4 Is indicated.
Replace the modulator unit. .
Continuity?
Mzo
Disconnect the 18P and 12P View from terminal side. — Remove the rear fail-safe refay.
connector from the ABS control = _
unit.
_ 127 CONNECTOR Check relay function (page
RED/BLU RED/BLK 19-80).
Check each wire for continuity (FL-IN) (FR-IN} _
between the ABS control unit . —w. .N NO
M_Ma Mﬂﬂ«mwvmmﬂ% Front Right n _ =l _3 98 A Does it work properly? _ﬁ Replace the rear fail-safs relay.
inlet id E.u 2] 5 YEL/BLK YES
No. 1 {YEL/BLK): Front Right {FR-QUT)
Outlet BLK/YEL: IG SWITCH BLU/BLK: SOLENOID
No. 10 {RED/BLU}: Front Left
Inlet YEUBLU Q ’ Continuity?
No. 3 (YEL/BLU): Front Left
Qutlet = {FL-0uT) = = = -
Continuity? . : i
_ Repair short in wire between the i Turn the ignition switch ON. \_ Battery Voltage? 3
solancid and ABS control unit: View from ABS centrol unit terminal side. TN
A Is there continuity? YES RED/BLK: Front Right Infet L CONTROL UNIT GROUND _L
YEL/BLK: Front Right Qutlet - (FSR) R
—ZO RED/BLU: Front Left Iniet Check for voltage between the
- YEL/BLU: Front Left Qutlet fail-safe relay No. 1 {BLK/YEL)
Check for continuity between 18P CONNECTOR terminal and body ground. View from terminal side.
the No. 17 {YEL/GRN) terminal —
d. 30 18] Repair open in BLK/YEL wire be-
and body groun 292827 26]25]24] 23 NO tween the No. 7 HEATER CON-
_ 22]21]20{19}18 17116]15[14]13 A Is there battery voltage? TROL RELAY (7.5 A} tuse in the
YvES Repair short in YEL/GRN wire YES undar dash fuselrelay box and
A Is there continuity? between the ABS control unit ront fall-safe relay.
NO and front fail-safe relay. Continuity? YEL/GRN _ Turn the ignition switch OFF.
' (FSR)
_ Reinstall the front fail-safe relay. _ = _
— View from ABS controf unit terminal side. Disconnect the 10P connector
from the solenoid.
_ Turn the ignition switch ON. _ _
_ 18P CONNECTOR
J Check for continuity between
30]29]28]27] 26|25 i
Check for voltage between the K the fail-safe relay No. 2 (BLU/
ABS control unit connector No. 22)21|20{19]|18 _Nmm 15{14]13 BLK) terminal and body ground.
17 (YEL/GRN) terminal and body _
ground. YES Repair short In BLU/BLK wire
YEL/GRN A Is there continuity? b the solencid and rear
| . Battary Voltage? FSR) fall-safe rolay.
NO Repair open In YEL/GRN wire _Zo
Is there battery voitage? between the front fail-safe relay =
_<mw and ABS control unit. View from ABS control unit terminal side. _ Remove the front fail-safe relay.
Check for loose ABS control unit . (To page 19-66) (cont’d)
connectors. If nacessary, substi-
tute a known-good ABS control
unit and rechack.

19-65
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Troubleshooting
— Flowcharts (cont’d)

{From page 19-65}

Check for continuity between
the solenoid No. 5 (BRN/WHT)
terminal and body ground.

A Is there continuity?

_zo

Disconnect the 18P and 12P
connector from the control uni

Check each wire for continuity
between the ABS control unit
and body ground.

No. 11 (RED/WHT): Rear Infet
No. 6 {YEL/WHT): Rear Qutlet

YES

A is there continuity?
_ NO

Check for continuity between
the No. 17 (YEL/GRN) terminal
and body ground.

YES

A Is there continuity?
_ NO

Reinstall the rear fail-safe relay.

— Turn the ignition switch ON.

_

YES

Check for voitage between the
ABS contro! unit connector No.
17 (YEL/GRN) terminal and body

ground.

A Is there battery voltage?

Faulty solenoid (short).
Replace the modualtor unit.

Repair short in wire between the
solenoid and ABS controf u
RED/WHT: Rear Inlot
YEL/WHT: Rear Outlet

Repair short in YEL/GRN wire
between the ABS control unit
and rear fail-safe relay.

SOLENOID SIDE CONNECTOR

BRN/WHT

Continuity?

View from terminal side.

12P CONNECTOR

RED/WHT (R-IN}

12{11] =

10

©
0

~

6
s W

5

31211

Q

YEL/WHT {R-OUT)

Continuity?

View from ABS control unit terminal side.

18P CONNECTOR

Repair open in YEL/GRN wire

_<mm

Chack for loose ABS control unit
connectors. if necessary, substi-
tute a known-good ABS controi
unit and rechack.

the rear fail-safe relay
and ABS control unit.

30]29]28]27] [ [26]25]24] 23
22{21]20{ 18] 18] 171615 1a] 12
YEL/GAN

Continuity? (FSR)

View from ABS control unit terminal side.

18P CONNECTOR

30]29]28]27| L= [26]25]24] 23
22{21]20]19]18]17]16] 15]14] 13
YEL/GRN

Battery Voltage? {FSR)

View from ABS contro! unit terminal side.

%

ABS

Diagnostic Trouble Code (DTC) 7-1 and 7-2: Front Solenoid Related Problem

CAUTION: Use only the digital multimeter to chack the system.

Pre-tast steps:

@ Check ABS B1 {15 A) fuse in the under-hood ABS fuse/relay box.
® Check ABS B3 {15 A) fuse in the under-hood ABS fuse/relay box.
® Check for loose under-hood ABS fuse/relay box connectors.

— With engine running, ABS in-
dicator light is ON.

— With service check connector
jumped (ses page 19-49),
DTCs 7-1 and/or 7-2 are in-

dicated.

Disconnect the 10P connector
from the solenoids.

h

Check for resistance between
the solenoid terminals:

No. 1 (RED/BLK) and No. 4
{BRN/BLK): Front Right Inlet

No. 3 (RED/BLU} and No. 6
(BRN/BLU): Front Left Inlet

A Is there 1 -3 Q?

_<mw

Check for resistance between
the sofenoid terminals:

No. 8 (YEL/BLK} and No. 4
{BRN/BLK): Front Right Qutlet
No. 10 (YEL/BLU) and No. 6
{BRN/BLU): Front Left Outlet

is there 1 -3 Q7
_ YES

Disconnect the 12P connector
from ABS controi unit.

_

Check each wire for continuity
between the control unit and
front solenoid:

RED/BLK: Front Right Inlet
YEL/BLK: Front Right Outiet
RED/BLU: Front Left Inlet
YELU/BLU: Front Left Outlet

NO

A is there continuity?

T YEs
{To page 19-68)

YEL/BLU (FL-OUT)

Faulty solenoid.
Replace the modulator unit.

HARNESS SIDE CONNECTOR

RED/BLK
(FR-IN}

View from terminal side.

YEL/BLK
{FR-QUT)

Faulty solenoid.
Replace the modulator unit.

RED/BLU (FL-IN)

SOLENOQID SIDE CONNECTOR
RED/BLU A,m_r._z_

zm_u\.m_rz {FR-IN)

SOLENOID SIDE CONNECTOR
—

mnz\m_.c\:" [l BRN/BLK
\s\ﬁﬁ A

1-30Q?
View from terminal side.

LT
iR

YEL/BLK (FR-OUT)

1-307?
View from terminal side.

RED/BLU
//AE/ {FLIN)

YEL/BLU
! (FL-ouT)

® @@

Continuity?

] E

©

RED/BLK

Llelsl 7

{FR-IN}

S

YEL/BLU [FL-OUT)

View from ABS control unit terminal side.

Repair open in wire between the
solenoid and control unit:
RED/BLK: Front Right infet
YEL/BLK: Front Right Outiet
RED/BLU: Front Left Inlet
YEL/BLU: Front Left Qutiet

YEL/BLK (FR-QUT)

{cont’d)
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Troubleshooting ABS
— Flowcharts {cont’d)

12P CONNECTOR | .
{From page 19-67) Diagnostic Trouble Code {DTC) 7-4: Rear Solencid Problem
1 RED/BLU  RED/BLK .

Ceck each wire for continuity (FL-IN} (FR-IN) CAUTION: Use only the digital multimeter to check the system. SOLENOID SIDE CONNECTOR
between the ABS control unit ’. .\
and body ground: [ i o !
No.8 (RED/BLK): Frant Right fnlet n] = ol 8
No.1 (YEL/BLK}: Front Right 7!16]5 m 3|21 YEL/BLK — With engine running, ABS in-
Outlet s i (FR-OUT} dicator light Is ON.
No. 10 (RED/BLU): Frant Left Inlet - %5:.. service chack connactor
No.3 {YEL/BLU): Front Left Qutlet jumped {see page 19-49),
YEL/BLU (O DTC 7-4 is indicated.
_ {FL-0UT)
A o th T YES = = = = _
s there continuity?
Continuity? Disconnect the 10P connector
NO View from ABS control unit terminal side. from the solenoids.
Repair short in wira batween the _ View from terminal side.
Remove the frant fail-safe relay. solenoid and ABS control unit:
RED/BLK: Front Right Inlet Check for resistance between
_ YEL/BLK: Front Right Outlet the solenoid terminals:
. RED/BLU: Front Left Inlet No. 2 {RED/WHT} and No. §
Check for relay function {page YEL/BLU: Front Right Outlat {BRN/WHT]: Rear Infet
19-80). No. 9 (YEL/WHT) and No. § HARNESS SIDE CONNECTOR
IG SWITCH  SOLENOID {BRN/WHT): Rear Outlet RED/WHT
_ (RN}

NO H pk the front fail-safe relay.

Does it work properly? 1

< Is there 1-307 NO Fauhty solenold 1273)
Replace the modulator unit. A * m‘—m T

-y
=

ﬂ_Hum _ YES
\ ﬁll(‘ é 9 110/ View from
Check for continuity between the A Disconnect the 12P connector terminal side.
No.4 (BLK) terminal and body CONTROL UNIT  BLK: GROUND from ABS control unit.
ground. (FSR) YEL/WHT
_ Continuity? _ ) ) (R-0UT} Q
N : : - Continuity?
NO Repair open in BLK wire cs.ihw: - Check each wire for continuity RED/WHT (R-IN)
< Is there continuity? the fail-safe ..o_mwwq_m%mw.w.: or View from terminal side. between the ABS control unit S/
poor ground (G401, . and rear solenoid: 12]11] I [0]9 8
YES RED/WHT: Rear Inlet
HARNESS SIDE CONNECTOR YEL/WHT: Rear Outlet 7]8l5] 13]2]1
Check BRN/BLK wire for con _
tinuity between the solenoids and Repalr open In wirs between the YEL/WHT {R-OUT)
front fail-safe relay. BRN/BLK BRN/BLK < Is there continuity? NO solenoid and ABS control unit:
RED/WHT: Rear Iniet View f AB i . .
_<mm YEL/WHT: Rear Outlot w from ABS control unit terminal side.
Check each wire for continuity
between the ABS control unit
1] 2 uni
and body ground: 12P CONNECTOR
H No. 11 (RED/WHT): Rear Inlet
No. 6 (YEL/WHT): Rear Outlet .\mmc\iz.q {R-IN}
% Rapair short in wire between the ]
12
A Is there continuity? YES solenold and ABS control unit: Al 0isis
NO Repair open in BRN/BLK wire BRN/BLK: RED/WHT: Rear Inlet 71615 3|21
q ts there continuity? between the solenoids and front IG SWITCH - ﬂ\ SOLENOID NO YEL/WHT: Rear Outlet
fail-safe relay.
— ail-safe relay T ,Ho_/ YEL/WHT (R-OUT)
hUJ\l
CONTROL UNIT GROUND Q Continuity?
Chack for loose ABS control unit (FSR) Continuity? T T
connactors. If necessary, substi- . § ¢ inal sid = =
tute a r:o;ﬂ..mﬂoa ABS control View from terminal side. View from ABS control unit terminat side.
unit and recheck.
{To page 19-70) {cont’d)
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Troubleshooting

— Flowcharts (cont’d)

{From page 19-69)

_‘mm3o<m the rear fail-safe relay. _

Chack for relay function (page
19-80}.

IG SWITCH  SOLENOID

NO
< Does it work property? e \“‘:av_nau the rear fail-safe realy.
ves afh[ e

Check for continuity between the
No.4 {BLK) terminal and body

ground. CONTROL UNIT BLK: GROUND!
(FSR)
Continuity? ==
View from terminal side.
NO Repair open in BLK wire betwean
< Is there continuity? the fall-safe relay and ground or
poor ground (G401, G402).

YES

Check BLU/BLK wire for con-
tinuity between the solenoid and HARNESS SIDE CONNECTOR
rear fail-safe realy.

BLU/BLK

View from

Continuity? terminal side.

NO xoun: open in BLU/BLK wire .
A Is there continuity? the solenoid and rear fail- 16 SWITCH BLU/BLK:
safe relay. SOLENOID
YES
CONTROL rcz:. GROUND
(FSR)

Check for loose ABS control unit
connactors. If necessary, subst-
tute a known-good ABS control
unit and recheck.
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Hydraulic System

Index/Hydraulic Connections

CAUTION: Do not spill brake fluid on the car; it may damage the paint; if brake fluid does contact the paint, wash it off
immediately with water.

BRAKE
BOOSTER
Do not disassemble

RESERVOIR
Brake Fluid Draining, page 19-73.

MODULATOR UNIT

v
l//y, \ 7/ ...w» _aoz front
J"“W\%._.ouﬁ_a”- rear

7, brake
‘ rom master cylinder

sacondary piston

MASTER CYLINDER
Do not disassemble

From master cylinder
primary piston

To left rear brake

To right front brake

PUMP ASSEMBLY

19-72

r Relieving Accumulator/Line Pressure

©.

E Use the Bleeder T-wrench before disas-
sembling the parts shaded in the illustration.

1. Open the hood.

2. Remove the red cap from the bleeder on the
modulator body.

turn it out slowly 90° to collect high-pressure fluid
into the reservoir. Turn the special tool out one
complete turn to drain the brake fluid thoroughly.

4. Retighten the bleeder screw and discard the fluid.

5. Reinstall the red cap.

BLEEDER

T-WRENCH
07HAA—-SG00100 or
O07HAA—-8G00101

3. Install the special tool on the bleeder screw and 2. Draining brake fluid from master cylinder:

MAINTENANCE

BLEEDER
/ 9 N-m {0.9 kg-m, 6.5 ib-ft)

Reservoir Brake Fluid Draining

1. Draining brake fluid from modutator tank:
The brake fluid may be sucked out through the top
of the modulator tank with a syringe. It may also be
drained through the pump joint after disconnecting
the pump hose.

Loosen the bleed screw and pump the brake pedal
to drain the brake fluid from the master cylinder.

® High-pressure fluid will squirt out if the shaded
tube is removed or the modulator head 8 mm
and 10 mm bolts are loosened.

® To drain high-pressure brake fluid, follow the
procedure on this pags.
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X

Modulator Unit

Index/Torque

E Before removing the modulator-to-pump high-pressure line, be sure to reliove the fluid pressure from the
maintenance bleeder (see page 19-73).

CAUTION:

® Do not spill
ly with water.

® To prevent spills, cover the hose joints with rags or shop towaels.

o Before reassembling, check that all parts are free of dust and other foreign particles.

® Replace the modulator unit as an assembly if it is defective for any reason.

@ Do not mix different brands of brake fluid as they may not be compatible.

@ Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid.

@ When connecting the brake pipes, make sure that there is no interference between the brake pipes and other parts.

brake fluid on the car; it may damage the paint; if brake fluid does contact the paint, wash it off immediate-

MODULATOR/PUMP ASSEMBLY

MODULATOR
UNIT
Replacement, page 19-75

14 ib-ft)

10 x 1.0 mm
19 Nem (1.9 kg-m,
14 ib-ft)

12x 1.0 mm
19 N-m (1.9 kg-m,
14 Ib-ft}

10 x 1.0 mm
19 Nem (1.9 kg-m,
14 1b-ft)

10 x 1.0 mm

10 x 1.0 mm
19 Nem (1.9 kg-m, 14 Ib-ft} 19 N-m (1.9 kg-m,
14 1b-ft}

OIL BOLT
35 N-m (3.5 kg-m,
25 1b-ft)

BRACKET ———»

PUMP ASSEMBLY

15 Nem {1.5 kg-m,
11 Ib-ft)

- 1A

©.

— Replacement

CAUTION:

® Be careful not to bend or damage the brake pipes
when removing the modulator unit.

@ Do not spill brake fluid on the car; it may damage the
paint; if brake fluid does contact the paint, wash it
off immediately with water.

1. Drain the brake fiuid from the modulator unit {see
page 19-73).

2. Remove the heat shield.

HEAT SHIELD

3. Remove the under-hood fuse/relay box mounting
bolts and disconnect the connectors from the
madulator unit.

4. Disconnect the brake pipes from the modulator
unit.

UNDER-HOOD
FUSE/RELAY BOX

W BRAKE PIPES

CONNECTORS

MODULATOR UNIT

Remove the three madulator bracket bolts, then
remove the modutator/pump assembly and bracket
as an assembiy.

BRACKET BOLTS MODULATOR/PUMP ASSEMBLY

Install the modulator/pump assembly in the reverse
order of removal.

Fill the modulator reservoir and bleed the
modulator, accumulator/line high-pressure fluid
from the maintenance bleeder with the special tool
{see page 19-73).

Refill the modulator reservoir to the MAX level.

19-75
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Pump Assembly
Index/Torque

Modulator Unit
__ Solenoid Leak Test

* FYZEIINE Before removing the modulator-to-pump hi i

. . . -to-| igh-| i :

NOTE: If a solenoid leaks excessively, the brake fluid ® Check if the solenoid hisses or squeaks. Replace o . maintenance bleeder {ses page 19-73). pump high-pressure line. be sure to relieve the fluid pressure from the
level in the modulator reservoir will rise when operating the modulator unit if the solenoid hisses or '

the pump motor. The modulator reservoir may also squeaks. : CAUTION:
overflow. £ ® Be careful not to bend or damage the brake pipe when removing the pump assembly.

@ Check the pressure switch for continuity within ® Do not spill brake fluid on the car; it may dam: int; i i
v : H age the H i i i i
Check the prassure switch fo con inulty withie it ater, y g paint; if brake fluid does contact the paint, wash it off immediate-
y To prevent spiils, cover the hose joints with rags or shop towels.
Before Smmuo.:. ing, check that all parts are free of dust and other foreign particles.
Do not :« to disassemble the pump assembly. Replace the assembly with a new part if necessary.
Do not mix different brands of brake fluid as they may not be compatibie.
Do not reuse the drained fluid. Use only clean DOT 3 or 4 brake fluid.
When connecting the brake pipes, make sure that there is no interference between the brake pipes and other parts

1. Connect an chmmeter between the YEL and YEL
terminals of the accumulator pressure switch there is no continuity, a solenoid is faulty and

connector. the modulator unit must be replaced. 0

2. Attach the positive (+) lead of a fully charged 12v
battery to the RED/WHT terminal of the pump
motor connector and negative (—) lead to the GRN
terminal, and install a switch between as shown.

3. Turn the switch on to allow sufficient pressure to
build up within the accumulator and check for con-
tinuity. If the ohmmeter shows continuity {pressure
switch turned on}, run the pump motor for 10
seconds more, then turn the switch off.

MODULATOR UNIT

6 x 12 mm FLANGE BOLT
8 N-m (0.8 kg-m, 5.8 Ib-ft}

PRESSURE
URE SWITCH 6 x 28 mm BOLT/WASHER

10 N-m (1.0 kg-m, 7 ib-ft}

OIL BOLT
35 N'm
(3.5 kg-m, 25 [b-f1)

ACCUMULATOR
Disposal, page 19-78

SEALING WASHERS
Replace.

PUMP ASSEMBLY

19-77
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Accumulator

— Disposal

IS The accumulator contains high pr

nitrogen gas. Do not puncture, expose to the flame, or
attempt to di ble the |} or it may ex-
plode and severe personal injury may result.

1. Secure the pump assembly in a vise and remove
the accumulator by turning it counterclockwise
with a open-end wrench,

ACCUMULATOR

2. Secure the accumulator in a vise so that the relief
plug points straight up.

3. Slowly turn the plug 3-1/2 turns and then wait
three minutes for all pressure to escape.

4. Remove the plug completely and dispose of the
accumulator.

RELIEF PLUG

2

19-78

Bleeding

€

ABS

~ Air Bleeding with ALB Checker

CAUTION:

® Do not spill brake fluid on the car; it may damage the

paint; if brake fluid does contact the paint, wash it

off immaediately with water.

Make sura no dirt or other foreign matter is allowed

to contaminate the brake fluid.

® Do not mix different brands of brake fluid as they
may not be compatible.

¢ Do not reuse the drained fluid. Use only clean DOT 3
or 4 brake fluid.

1. Place the vehicle on level ground with the wheels
blocked. Put the transmission in neutral for manual
transmission modets, and in [P] position for
automatic transmission models. Release the park-
ing brake.

2. Disconnect the ABS inspection connector (6P)
from the cross-member under the passenger’s seat
and connect the ABS inspection connector (6P) to
the ALB checker.

CONNECTOR ALB CHECKER
COVER CONNECTOR

.y T \\(/
ALB CHECKER . iy

Oival-scooon  AglNsrECTION
See page 19-2 for other

applicable checkers.

3.

the modulator reservoir to the MAX tevel line
and install the reservoir cap.

MAX LEVEL
L {orax _\

MIN

pos
= 1

f

MIN LEVEL LINE

4. Start the engine and allow it to idle for a few
minutes, then stop it. Check the fluid level in the
modutator reservair and refill to the MAX level line
if necessary.

5. Bleed high-pressure fluid from the maintenance
bleeder with the special tool.

MAINTENANCE
BLEEDER
9 N-m {0.9 kg-m, 6.5 Ib-ft)

BLEEDER
T-WRENCH
O7HAA--SG00100 or

6. Start the engine and allow it to idle for a few
minutes, then stop it. Check the fluid level in the
modulator reservair and refill to the MAX level fine
if necessary.

7. Turn the Mode Selector switch of the checker to 2.

8. While depressing the brake pedal firmly, push the
Start Test switch to operate the modulator. There
should be kickback on the brake pedal. If not,
repeat steps 5 to 8.

NOTE: Continue to depress the brake pedal firmly
when operating the checker.

8. Turn the Mode Setector to 3, 4, and 5.
Perform step 8 for each of the test mode positions.

10. Refilt the modulator reservoir to the MAX level line
and instal! the reservoir cap.

[ Awarning JOT the ALB Checker before

driving the car. A collision can result from a reduc-
tion or complete loss of braking ability, causing
severe personal injury or death.

19-79
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Electronic Components Pulsers/Wheel Sensors aBS
_ ABS Control Unit Replacement —— Relay Inspection — Inspection
1. Remove the glove box. 1. Remove the fail-safe relay from the under-dash Front Rear
fuse/relay box {Location: see page 19-44}. . 1. Check the pulser for chipped or damaged teeth and 1. Remove the rear caliper assembly.
replace if necessary.
2. Check for continuity between the terminals A and 2. Remove the rear brake disc.
B. . 2. Measure the air gap between the sensor and puiser
DASHBOARD There shoutd be no continuity. all the way around while rotating the driveshaft by 3. Check the rear pulser for chipped or damaged teeth
hand. and replace if necessary.
3. Connect a 12V battery across the terminals C and
D. Standard: 0.6 —0.9 mm (0.02—0.04 in) 4. Measure the air gap between the sensor and puiser
There should be continuity between the terminals all the way around while rotating the hub bearing
A and B. NOTE: If the gap exceeds 0.9 mm (0.04 in) at any unit by hand.
point, the probabiiity is a distorted knuckie, which
should be replaced. Standard: 0.5—0.9 mm {0.02—0.04 in)

FAIL-SAFE RELAY
\ NOTE: If the gap exceeds 0.9 mm (0.04 in) at any
point, the probability is 3 distorted knuckle, which
should be replaced.

FRONT GEAR
PULSER

FRONT WHEEL

GLOVE BOX
SENSOR REAR GEAR

RELAY CIRCUIT

A C PULSER
SCREWS
\
P
B [»]
2. Remove the mounting bolts, then remave the ABS 4. Remove the motor relay from the under-hood ABS L
control unit. fuse/relay box (Location: see page 19-44). 0.5-0.9 mm )
10.02—0.04 in) \4 7
5. There should be continuity between the C and D N\ /
X Y./
terminals. 0.6-0.9 mm
10.02-0.04 in)

6. There should be continuity between the A and B
terminals when the battery is connected to C and D

terminals.
P . REAR WHEEL
There should be no continuity when the battery is 4] | SENSOR £
disconnected. L
«

MOTOR RELAY

ABS CONTROL UNIT

I
1.0

mn-z.:- mm RELAY CIRCUIT

(1.2 kg-m, 8 [b-ft)
B D
[
| S
A [

RPN Z 19-81




Pulsers/Wheel Sensors
— Wheel Sensor Replacement

Front

NOTE:

@ Be careful when instaliing the sensors to avoid
twisting the wires.

o After sensor replacement, confirm proper operation
(see page 19-47).

6 mm BOLT/WASHER
10 N-m (1.0 kg-m,

7 [b-ft} 6 mm BOLT/WASHER

10 Nem {1.0 kg-m,
7 tb-ft}

SENSOR LOCK BOLTS
22 N-m (2.2 kg-m,
16 1b-f1}

FRONT WHEEL
SENSOR

Rear

NOTE:

® Be careful when installing the sensors to avoid %2
twisting the wires. \”

@ After sensor replacement, confirm proper operation ~.

§ 6 mm BOLT/WASHER
(see page 19-47). 10 N-m (1.0 kg-m, 16 1b-ft)

REAR WHEEL
> SENSOR
NINZ N
AT
<>
6 mm BOLT/WASHER =< =332z i WD
10 N'm (1.0 kg-m, s#t. o @

16 Ib-ft)

s
1
g,

Lol *mm°

5
¥
SENSOR LOCK BOLTS /\A

22 N'm

12.2 kg-m,
16 tb-ft) A

(

3|
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