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Precaution for Supplemental Restraint System

“Airbag”

The Supplemental Restraint System “Airbag”

helps to reduce the risk or severity of injury to the

driver in a frontal collision.

The Supplemental Restraint System consists of

an airbag module (located in the center of the

steering wheel), sensors, a control unit, warning
light, wiring harness and spiral cable.

Information necessary to service the safety is

included in the “5-5. SUPPLEMENTAL RE-

STRAINT SYSTEM” of this Service Manual.

WARNING:

® To avoid rendering the Airbag system inoper-
ative, which could lead to personal injury or
death in the event of a severe frontal collision,
all maintenance must be performed by an
authorized SUBARU dealer.

® Improper maintenance, including incorrect re-
moval and installation of the Airbag system,
can lead to personal injury caused by uninten-
tional activation of the Airbag system.

e All Airbag system electrical wiring harnesses
and connectors are covered with yellow outer
insulation. Do not use electrical test equipment
on any circuit related to the Supplemental
Restraint System “Airbag”.
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M MECHANISM AND FUNCTION

1. Disc Brake In addition, the disc brake quickly restores the original
braking performance even when wet.

The brake disc, which is externally mounted, is secured
A: OUTLINE together with the disc wheel using the hub bolts, to
facilitate removal or installation when servicing the
vehicle.

The outer brake pad is provided with an indicator which
indicates pad wear limits.

The front brakes are 2-pot piston, 16” ventilated discs
which feature high heat dissipation and superb braking
stability.

The rear brakes are 15” disc which feature heat dissipa-
tion and superb braking stability.
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B: DESCRIPTION OF BRAKE PADS

1. PAD WEAR INDICATOR

A wear indicator is provided on the outer disc brake
pads. When the pad wears down to 1.5 mm (0.059 in)
the tip of the wear indicator comes into contact with the
disc rotor, and makes a squeaking sound as the wheel
rotates.

This indicates that the pad needs to be replaced.

Wear indicator

/ e LS

Disc rotor
New pad
A
Disc rotor

1.5 mm (0.059 in)
Worn pad

C4-610

Fig. 2

2. FRICTIONAL MATERIAL OF BRAKE PADS

Frictional brake pad materials do not contain asbestos
and are not harmful.
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M MECHANISM AND FUNCTION

2. Master Cylinder

A: FUNCTION

1) A sealed reservoir tank is adopted to extend the service
life of the brake fluid.

2) The fiuid level indicator is built into the reservoir tank for
easy and correct monitoring of the fluid level when adding
brake fluid.

Primary hydraulic chamber

Secondary hydraulic chamber
{Chamber P}

(Chamber S)
B4-844

Fig. 1
1. BRAKE FLUID LEVEL INDICATOR

Max, level line

Float
Approx. 30 mm (1.18 in)
_-_ _ ~-T-—{—— Reservoir
— — tank
[ i:——————{ =1
Warning light \
actuation point Reed switch Magnet B4-1449

Fig. 2

Warning light
Reed
B switch
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T Permanent;
magnet

B4-351

Fig. 3

Under normal conditions, the float remains above the reed
switch, and the magnetic force from the permanent magnet
in the float is unable to activate it. Therefore, the circuit is
kept open, and the warning light remains off. The float
lowers as the brake fluid leve! lowers, and if it falls below the
specified fluid level [approx. 30 mm (1.18 in) below the MAX
level line], the reed switch will be activated by the perma-
nent magnet, closing the circuit. In this event, the warning
light comes-on and warns the driver of a reduction of the
brake fluid level.

However, the lamp may be lighted momentarily even when
the brake fluid surface is still above the specified level, if the
vehicle body tilts or swings largely.
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3. Brake Booster The brake booster is a tandem type that utilizes two
small diameter diaphragms to provide high brake
boosting effects.

A: GENERAL

)
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B: OPERATION

1. BRAKE BOOSTER “OFF”

The plunger valve comes in contact with the poppet
valve so that atmospheric air passing through the filter
and silencer is shut out by the atmospheric valve (of the
poppet valve).

The plunger valve is moved to the key at the right by the
return spring so that the poppet valve is held at the
right. Since the vacuum valve of the valve body and the
poppet valve are kept away from each other, passage A
is linked with passage B and the constant-pressure
chamber is also linked with the variable-pressure cham-
ber. At this point, pressure differential does not occur
between the two chambers; the diaphragm plate is
moved back to the right by return spring tension.

Variable pressure chamber

A
s

L Valve return spring

\\ \ Passage B
. key

Diaphragm plate

i
ZConstant-pressure chamber
L Return spring

C4-501

Fig. 7

2. BRAKE BOOSTER “ON"

When the brake pedal is depressed, the operating rod
pushes the plunger valve so that the poppet valve
comes in contact with the vacuum valve of the valve
body. This shuts off the circuit between passages A and
B, as well as the circuit between the constant- and
variable-pressure chambers.

Further movement of the plunger valve moves the
atmospheric valve away from it so that atmospheric air
is directed to the variable-pressure chamber via pas-
sage B. This produces a pressure differential between
the constant- and variable-pressure chambers.

As a result, the diaphragm and its plate are moved to
the left as a single unit.

The power applied to the diaphragm plate by the
pressure differential is then transmitted to the reaction
disc via a hub, as well as to the push rod, and produces
a booster output.

« Reaction disc
Variable-pressure chamber

~ Plunger valve
{ -~ Passage A
s Valve body
/ s Poppet valve
/ /

/
/
— Push rod

Fig. 8
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3. BRAKE BOOSTER UNDER MEDIUM LOAD

The poppet valve comes in contact with the plunger _

valve and valve body when a force pushes the center of
the reaction disc (at the contact portion of the plunger
valve) via the operating rod and plunger valve. This
occurs when brake pedal depression is balanced with a
force pushing the plunger valve (via the push rod and
reaction disc) due to the reaction force of oil pressure
delivered from the master cylinder.

As a result, pressure differential is maintained between
the constant-pressure chamber and variable-pressure
chamber unless the pedal depression force is changed.

Reaction disc

Valve body

Poppet valve

Diaphragm plate

C4-503

Fig. 9

4. BRAKE BOOSTER UNDER FULL-LOAD CONDI-
TIONS ’

When pedal depression increases to such an extent that
the variable-pressure chamber is maintained at atmos-
pheric pressure, the maximum pressure differential acts
on the diaphragm plate.

Further pedal depression does not act on the dia-
phragm plate but rather on the push rod.

Reaction disc
& Variable-pressure chamber
/

X

l
|
l— Push rod

Fig. 10
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5. BRAKE BOOSTER RELEASED

When the force of brake pedal depression decreases,
the forces acting on the reaction disc and plunger valve
are unbalanced, so that the plunger valve is moved to
the right.

The plunger valve then comes in contact with the
atmospheric valve of the poppet valve to shut off the
passage between the variable-pressure chamber and
atmospheric air and, at the same time, moves the
poppet valve back. Movement of the poppet valve
opens the vacuum valve so that passages A and B are
linked with each other.

Air from the variable-pressure chamber is then deliv-
ered to the constant-pressure chamber. This eliminates
any pressure differential between the two chambers. As
a result, the diaphragm plate is pushed back to the
“release” position by the return spring.

\-Reaction disc

Variable-pressure chamber

A

Plunger valve

Valve body

Poppet valve

Constant-pressure chamber
Return spring
Push rod

C4-505

Fig. 11

6. BRAKE BOOSTER WITH NO VACUUM

. When the brake pedal is depressed while the constant-

and variable-pressure chambers are held at atmos-
pheric pressure, the operating rod moves to the left.
This moves the plunger valve which in turn pushes the
hub via the key.

The reaction disc (which is built into the hub) then
moves the master cylinder piston via the push rod. At
this point a boosting force does not occur, but oil
pressure is produced by movement of the master cyi-
inder piston. As a result, the system serves as a hydrau-
lic brake.

Reaction disc
Variable-pressure chamber

Plunger valve

‘0 60 o\oF

L r— 1 DA,
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Z Operating rod

Key

Diaphragm plate

Return spring
Push rod

C4-506

Fig. 12
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4. Proportioning Valve

A: GENERAL

The proportioning valve for dual piping systems is
adopted for controlling the braking force.

B: OPERATION

1. OPERATION UNDER NORMAL CONDITIONS
1) Below the “split” point, the valve piston is held open
by spring tension so that it is contact with the cylinder
body. Under this condition, brake fluid pressure in the
master cylinder is maintained equal to fiuid pressure in
the rear wheel cylinders.

0  Master cylinder fluid pressure

In case of split point 2,942 kPa (30 kg/em?, 427 psi) C4-552

Fig. 14
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2) As master cylinder fluid pressure increases, it over-
comes spring tension so that the valve piston moves to
the center of the master cylinder. This closes the valve
to control the fluid pressure applied to the rear wheel
cylinder. This is the split-point fluid pressure.

Cylinder body !

Rear wheel
cylinder

Master
cylinder .
{Secondary)

Valve piston -

Spring

Master
cylinder »

{Primary) R heel
ear whee
cylinder
C4-510
Fig. 16

3) As master cylinder fluid pressure increases further,
the valve piston moves further outward. The valve then
comes in contact with the cylinder body so that the
valve is opened.

As the valve opens, the rear wheel cylinder fluid pres-
sure increases. This moves the valve piston to the
center of the master cylinder, closing the valve again.

Cylinder body —,

Rear wheel
’ cylinder

Master
cylinder .
(Secondary)

Valve piston

Spring

Master
cylinder ’

{Primary) R el
ear whee|
cylinder
C4-511
Fig. 17
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2. OPERATION IN CASE OF CIRCUIT FAILURE
(Failure of primary circuit)

1) If the primary circuit becomes inoperative, the sec-
ondary inner piston moves toward the primary circuit
and compresses the balance spring until the stop plate
is in contact with the circlip.

. ~ N
Reér wheel
=, cylinder
Master
cylinder ’
(Secondary)
Inner piston
Stop plate -

Circlip—" | _|

Balance spring

Master

cylinder [:>

(Primary)

) ) Rear wheet

{inoperative) cylinder
C4-512

Fig. 18

1

2) As the master cylinder fluid pressure increases, it
overcomes spring tension. This causes the secondary
valve piston and inner piston to move toward the
primary circuit as a unit. The valve is held open since it
is pulled by the inner piston connector. For this reason,
the fluid pressure in the secondary circuit of the rear
wheel cylinder is not controlled as it decreases.

Valve

Rear wheel

»

cylinder
Master
cylinder ’ Connector
{Secondary)
Valve piston
(TN
R et 4
Inner piston —1
|
Stop plate ——“—ﬁ
Circlip — . |
- PRIy FpR——
Balance -~ 'Jc‘i:— ;‘
spring -
Spring
Master
cylinder ﬁ>
{Primary) Rear wheel

>

cylinder

{inoperative)

C4-513

Fig. 19
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5. Anti-lock Brake System

A: OUTLINE

1. FEATURE

The ABS (Anti-lock brake system) electrically controls
brake fluid pressure to prevent wheel “lock” during
braking on slippery road surfaces, thereby improving
directional/steering stability as well as shortening the
braking distance.

if the ABS becomes inoperative, the fail-safe system
activates to ensure it acts as a conventional brake
system. The warning light also comes on to indicate that
the ABS is malfunctioning.

The front-and-rear wheels utilize a 4-sensor, 4-channel
control design: the front wheels have an independent
control design”' and the rear wheels have a select low
control design™?,

*1: A system which independently controls fluid pres-
sure to left and right front wheels.

*2: A system which provides the same fluid pressure
control for the two rear wheels if either wheel starts to
“lock.”

2. COMPONENTS

The ABS consists of four tone wheels 6), four ABS
sensors @), an electronic control unit @), a hydraulic
control unit €, and a warning light @ .

ABS component parts

ltem Function
Attached to each wheel hub and
Tone wheel rotates at the same speed as the
hub.
ABS sensor Emits a wheel speed signal dur-

ing tone wheel rotation.

Receives wheel-speed signals
from speed sensors and sends a
control signal to hydraulic unit so
that fluid pressure is optimally
controlled.

Electronic control unit

Receives a control signal from
electronic control unit and con-
trols respective wheel cylinder
fluid pressure.

Comes on when ABS becomes
inoperative.

Hydraulic control unit

Warning light

Master cylinder

Wheel cylinder
Proportioning valve

ABS sensor

Tone wheel

Hydraulic unit

Electronic control unit
Brake switch

Warning light
Transmission control unit

OW XN b WN -

-

Fig. 20
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C4-611
Fig. 21 ABS System diagram
3. THEORY OF ABS QONTROL . . Control zone by ABS
When the brake pedal is depressed during operation, ° . i
wheel speed as well as vehicle speed decreases. The ,‘_f : Asphalt road
difference which occurs between wheel speed and E /_\'\A
vehicle speed is called the “slip” phenomenon. The £8
magnitude of this action is expressed by “slip” the ratio o]
which is determined by the following equation: § ® o o N g
LE ST T T W roa
. . Vehicle speed — Wheel speed g g il ‘*Z:‘\
Slip ratio = - x 100% 28 ’ =
Vehicle speed g3 i/ ‘
~ O H
. . . wo l | }
When the “slip” ratio is 0% vehicle speed equals wheel 0 - 100 (%)
speed and the wheel rotates without any slippage. Slip ratio B4.034

When the “slip” is 100% the wheel locks and does not
rotate (wheel speed = 0) although vehicle speed exists.
The relationship between the frictional force of a wheel
in the fore-and-aft direction and the “’slip” ratio is shown
by two characteristic curves in Figure 22.

These curves are determined by the relationship be-
tween the wheel and road surface. Where the same
type of wheel are used; the curve shown by a solid line
indicates wheels driven on asphalt or paved roads, the
curve shown by dotted lines refers wheels subjected to
slippery (snowy or icy) roads.

When different types of wheels are used, although the
road surface is the same, these curves will change. In
general, the frictional coefficient between wheel and

road surface in relation to an increase in the “slip ratio”

will reach the maximum value in the 8 — 30%range and
will tend to decrease after that.

Fig. 22

B: CONSTRUCTION AND OPERATION

1. WHEEL SPEED SENSOR

The wheel speed sensor detects wheel speed and
consists of a permanent magnet, coil, tone wheel, etc.
The magnetic flux produced by the permanent magnet
varies with the tone wheel (which rotates together with
the wheel) and the sensor emits an alternating voltage
corresponding with the wheel speed by electromag-
netic induction.

13
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Bracket Pole piece
Sensor body ‘ l Tone wheel
L.
1 |
10 |
Harness < :_ i
C4-514
Fig. 24
Tone wheel
+V Full speed \

e

-V Low speed Permanent magnet

B4-035

Fig. 23

2. ELECTRONIC CONTROL UNIT (E.C.U.)

The electronic control unit is a digital type that utilizes
LS| elements to achieve compact structure and improve
circuit reliability.

It consists of an arithmetic circuit, control circuit, signal
input-output circuits, a safety circuit and a regulated
power circuit. All these circuits are housed in the case
located on the PC board.

14
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Figure 36 shows a block diagram of the electronic
circuits. When the speed sensor sends an alternating
voltage corresponding with the wheel speed to the
input amplifier circuit, the signal voltage is converted
into a rectangular wave which is sent to the digital signal
generating circuit. (This circuit receives two channels of
signal at a time.)

The LSI circuit, which consists of approximately 16,000
transistors, computes wheel speed in relation to the
signal sent from the speed sensor. It then emits the
required control signal as a resuit of computation. This
circuit also contains a safety circuit for monitoring pur-
poses. The control signal emitted from the LSI circuit is
then sent to the current-control and -amplification cir-

cuits where a signal is produced to operate the magnet
valve of the hydraulic control unit. '

The memory circuit, which serves to memorize system
failure, and monitor the regulated power circuit and
others, is housed in a separate 1IC. When the E.C.U.
power is applied with the ignition switch “ON”", the
safety circuit begins to monitor electronic circuits, sen-
sors, the hydraulic control unit, etc. If any circuits or
units malfunction, a warning lamp (dual circuit design)
comes on to warn the driver of a problem. The LED in
the ECU illuminates to show a trouble code. The brake
system then functions as a conventional brake system
in place of the ABS.

e e e e e e e e e e E e S e === B
| !
Whee! : Input Digital signal Current control Powe‘r. ! Magnet valve
speed | amplifier circuit circuit amplifier | in hydraulic
sensor , circuit {ch 1) {ch 1) circuit ! contro} unit
1 \ (H/V)
+
| !
t Monitor circuit :
|
! lch 1) [ (ch 1) '
i |
i I
| Digital signal Current control :
L {ch 4) cireuit circuit {ch 4) :
: (ch 2) {ch 2) :
| + i
' |
: Monitor circuit +
|
! |
1 [~ ———————=--- oo -4
! 1
! Fail memory !
! 1 Driving relay in hydraulic
: Battery ——{ + 'l control unit (H/U)
1
i
| Stabilized power :
i supply .
i
| Constant . :
1 voltage i
| P . ]
1 ower supply ] e
| monitor circuit : Warning light
! i
ST e B4-037A
Fig. 25

3. ABS CONTROL CYCLE CURVES

As the brake pedal is depressed, brake fluid pressure
increases correspondingly, which in turn decreases
wheel speed. When brake fluid pressure reaches point
“A"” (where wheel deceleration exceeds “—b,"), the
control unit transmits a “hold” signal to hold the brake
fluid pressure in wheel cylinder at that point. At the
same time, the control unit computes a “dummy” vehi-
cle speed. When the wheel speed drops below the
slip-ratio setting (= speed less than the dummy vehicle
speed based on the predetermined value) at point “B”
of the brake fluid pressure, the control unit then trans-
mits a “decrease’ signal to prevent wheel lock-up. This
causes the brake fluid pressure to decrease.

After brake fluid pressure is decreased, wheel acceler-
ation increases. When it exceeds the wheel acceleration
setting “+ b,,” at point “C"” (brake fluid pressure), the
control unit transmits a “hold” signal to hold the brake
fluid pressure at that point. When wheel acceleration
setting value “+b,,” is exceeded and when brake fluid
pressure is at point “D”, the control unit judges that
wheel lockup will not occur and then transmits an
“increase” signal to increase brake fluid pressure.

When wheel acceleration drops below “+ b,” at point
“E” (which occurred due to a brake fluid pressure
increase), the repetition of the “hold” and “increase”
signals takes place at a constant cycle. ‘

When wheel deceleration exceeds “—b,”, at point “F”
of the brake fluid pressure, the control unit immediately

15
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transmits a “decrease” signal to decrease brake fluid

pressure.
Set point of slip ratio Dummy vehicle speed
Wheel speed Vehicle speed
Wheel speed
A tbgg
Wheel
acceleration | tb10
0
—bg /
1
“““““““““““ . T 171 —--~— Decrease
Gontrol - f - — [ 2 e
signa Increase
AllB c| |D|E F
Brake fluid o \
pressure
| - >
Time
Fig. 26
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4. ABS WARNING LIGHT

When a signal system or the electronic control unit
(E.C.U.) becomes inoperative, the warning light in the
instrument panel comes on to indicate that the system
or control unit is malfunctioning. At the same time,
current flowing through the hydraulic control unit is
interrupted so that the brake system functions as a

conventional brake system. The circuit through which
the warning light comes on utilizes a dual system
design.

If the warning light comes on upon detection of a
system malfunction, the control unit’s LED also shows a
trouble code.

x1000r/min

PO

MPH  PREMIUM UNLEADED FUEL ONLY

Rk Eue_PIMER

STEER
-ING

STOP  BRAKE
MARD. aMp@ @

IO AmB_Au)

L Warning light

C4-560

Fig. 27

5. HYDRAULIC CONTROL UNIT

The hydraulic control unit is a fluid pressure control
assembly which consists of an electric motor, plunger
pump, damper, housing, magnet valve and relay. The
magnet valve moves to three positions, as shown in
Figure 28. When it is moved to position “1” (current
“OFF"), the master cylinder and brake system are con-
nected to each other. With the valve moved to position
“2" {part of current flow “ON”), all passages are closed.
At position “3” (full-current flow “ON"), master cylinder
ports are closed and the line between the hydraulic unit

17

reservoir is connected to the brake system.

As wheel deceleration exceeds the specified decelera-
tion setting during braking, the magnet valve moves to
position “2” to hold brake fluid pressure. Further decel-
eration increases moves the magnet valve to position
“3" so that brake fluid pressure is released and, at the
same time, the motor starts to drive the plunger pump.
When wheel deceleration stops, the magnet valve is
held at position “2"” to maintain brake fluid pressure.



4-4 [M5BS)

BRAKES

(@ Position (No electric current : OFF)
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Fig. 28

1) During normal braking

When the brake pedal is depressed, fluid pressure is
delivered from master cylinder (1) to magnet valve @
via F-valve 2 while moving the ball up. Since current
does not flow through the magnet valve, fluid pressure
is delivered to wheel cylinder §2 so that normal braking
force occurs.

Fluid pressure delivered to the F-valve @) also reaches
outlet valve which is sealed by the ball.
Accumulator §) has its spring set to act by high fluid
pressure, and not by normal fluid pressure. When cur-
rent does not flow through the magnet valve, the outlet
port is sealed so that the oil passage to reservoir ® is
not linked.

When the brake pedal is released, master cylinder (D
fluid pressure will decrease. Wheel cylinder §2) pressure
will then return to the master cylinder () while pushing
the ball of check valve 3. At this point, F-valve @ is

18

moved up by the ball to prevent wheel cylinder (7))
pressure from returning to the master cylinder ®.
However, when master cylinder (@ pressure drops
below approximately 981 kPa (10 kg/cm?, 142 psi), the
F-valve 2 ’s return spring is moved to the left to push
the ball up. This allows a slight amount of residual
pressure (applied to check valve 3)) to be delivered to
wheel cylinder 9 via magnet valve @).

When the brake pedal is slightly released while the ABS
is operating, excess wheel cylinder fluid pressure re-
turns to the master cylinder via check valve @) so that
wheel cylinder fluid pressure is balanced with master
cylinder fluid pressure.

During the time the excess wheel cylinder fluid pressure
returns to the master cylinder, the driver may feel a
pedal “kickback”.

This is not an indication of a problem.
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Fig. 29

2) Pressure-decrease action with ABS in operation
When the wheels begin to lock during brake application,
the E.C.U. emits an instruction so that a current of 4.8 to
flows through magnet valve @).

This closes the inlet port of the magnet valve @ and
opens the outlet port so that wheel cylinder 2 pressure
is delivered to reservoir ® via the outlet port. Since
current also flows through the motor @ (simulta-
neously when the current flows through the magnet
valve), motor 0 will start to activate the plunger pump
@ via the bearing @ (provided with an eccentric cam)
connected to it. Brake fluid pressure delivered to reser-

voir & then passes through inlet valve ® and is
increased by plunger pump (@). Increased brake fluid
then passes through inlet valve ® and is stored in
accumulator §1). At this point, the increased brake fluid
pressure is sealed by the ball of valve F 2) to shut out
the fluid pressure in master cylinder () : Fluid pressure
in wheel cylinder €2 also shuts out the fluid pressure in
the master cylinder 1) by means of check valve 3).

Wheel cylinder €9 fluid pressure will then decrease to
prevent the brake pedal from kicking back while it is
being controlled to accommodate vehicle deceleration.

®

3\

@

=

&

B4-042

Fig. 30
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3) Pressure “hold” action with ABS in operation

When wheel cylinder § fluid pressure is decreased or
increased to the optimum point, the controller emits an
instruction so that a hold current of 1.9 to 2.3 amperes
flows through magnet valve @ . The inlet and outlet
ports will then be closed. At this point, the controlied

fluid pressure is held in the wheel cylinder §, the fluid
pressure increased by the pump (which increases the
decreased wheel cylinder) is stored in accumulator §,
the fluid pressure increased by brake pedal depression
force is held in master cylinder @ and the fluid pressure
discharged from the pump is held in reservoir 6.

.
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C4-612

Fig. 31

4) Pressure-increase action with ABS in operation
When current flowing through magnet valve @ is inter-
rupted (OFF) by an instruction emitted from the E.C.U,,
the fluid pressure of wheel cylinder §2 is increased. (At
this point, internal passages of the magnet valve func-
tion the same as in a conventional brake system.) When
the magnet valve @ is OFF, the inlet port is opened and
the outlet port is closed. High fluid pressure is then

delivered from accumulator {) to wheel cylinder @ via
the inlet port so that wheel cylinder pressure is in-
creased. Since check valve @ and F-valve @ remain
sealed by the fluid pressure of master cylinder @ and
high fluid pressure of accumulator §) respectively, only
wheel cylinder 2 fluid pressure is increased. Accord-
ingly, a sensation of brake pedal “pull” will not occur.

®

C4-746

Fig. 32

20



BRAKES [MBAO] 4-4

6. Parking Brake

A: OUTLINE
The rear disc brake has its parking brake drum housed
in the disc rotor for improved performance.
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C4-515

Fig. 33
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B: OPERATION

1. PARKING BRAKE APPLICATION

When the parking brake lever is moved back, lever @
located on the end of the parking brake cable 1) moves
strut ®) in the direction of “A” with point “/P” utilized as
a fulcrum.

The strut then presses brake shoes @ and ® against
the drum. These brake shoes utilize a floating design
and are lightly supported by hold-down pins @. The
force applied to brake shoe @), and the reaction force of
“A” applied to brake shoe ® via point “P” provide
brake application when the shoes are pressed against
the brake drum.

sV
': LA

oo
— ,A%V
Sy 2 A

// ’ p
7 /
1
e
Parking brake cable
Lever
Strut

Brake shoe A

Brake shoe B

Shoe return spring
Shoe hold down pin

1
2
3
4
5
6
7

C4-516

Fig. 34

2. PARKING BRAKE RELEASE

When the parking brake lever is moved forward, parking
brake cable (D is loosened. This returns brake shoes @
and ® to their original position from the tension of
return spring ® so that the parking brake is released.

3
(4 g
. /"_'_7_; [ CD 3
; Hes AN 2
®
P W@ 0 | <"
\ - O\ /

1 Parking brake cable
2 Lever

3 Strut

4 Brake shoe A

5 Brake shoe B

6 Shoe return spring
7

Shoe hoid down pin C4-517

Fig. 35
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S SPECIFICATIONS AND SERVICE DATA

A: SPECIFICATIONS

Model SVX
Engine (cc) 3300
Driving system FWD

Type

Disc {Floating type, ventilated)

Effective disc diame-
ter
mm (in)

253 (9.96)

Disc thickness x Outer
diameter

28 x 302 (1.10 x 11.89)

diameter
mm (in)

mm (in)
Front
brake | Effective cylinder
diameter 42.8 x 2 (1.685 x 0.08)
mm (in)
Pad dimensions
(length x width x thick- 146.6 x 47.0 x 11.0 (5.77 x 1.850 x 0.433)
ness)
mm (in)
Clearance adjustment Automatic adjustment
Type Disc (Floating type)
Effective or disc v
diameter 254 (10)
mm (in)
Disc thickness x Quter
diameter 10 x 290 (0.39 x 11.42)
mm (in)
Rear
brake | Effective cylinder

34.9 (1.374)

Pad dimensions
(length x width x thick-
ness)

mm (in)

92.4 x 33.7 x 10 (3.638 x 1.327 x 0.39)

Clearance adjustment

Automatic adjustment
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Mode! SVvX
Engine (cc) 3300
Driving system FWD

Type Mechanical on rear brakes, drum in disc
Effective drum diam-
eter 190 (7.48)
mm (in)
Parking | | ining dimensions
brake ;
{length x width x 182.3 x 30 x 3.2 (7.18 x 1.18 x 0.126)
thickness)
mm (in)
Clearance adjust- Manual adjustment
ment
Type Tandem
Effective diameter ' 26.99 (1 - 1/16)
Master mm (in)
cyl- Reservoir type Sealed type
inder
Brake fluid reservoir
capacity 180 (10.98)
cm?® (cu in)
Type Vacuum suspended
Brake - -
booster | Effective diameter. 205 + 230 (8.07 + 9.06)
mm (in)
Propor- | Splitpoint 2,942 (30 , 427)
tioning kPa (kg/cm?®, psi)
valve [ peducing ratio 0.4
Brake line Dual circuit system
ABS Without ABS
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B: SERVICE DATA

ITEM

STANDARD

SERVICE LIMIT

Pad thickness {includ-
ing back metal)

17 mm (0.67 in)

7.5 mm (0.295 in)

Front brake Disc thickness venti- . .
lated disc 28 mm (1.10 in) 26 mm (1.02 in)
Disc run-out —_ 0.10 mm {0.0039 in)
Pad thickness (includ- 15 mm (0.59 in) 6.5 mm (0.256 in}
ing back metal)
Rear brake

Disc thickness disc

10 mm (0.39 in)

8.6 mm (0.335 in)

Disc run-out

0.10 mm (0.0039 in)

Parking brake

Inside diameter

190 mm (7.48 in)

191 mm (7.52 in}

Lining thickness

3.2 mm {0.126 in)

1.5 mm (0.059 in)

Brake booster

Brake pedal force

All model

Brake fluid pressure
without engine run-
ning

147N (15 kg, 33 Ib)

490 kPa (5 kg /cm?, 71 psi)

294N (30kg, 66 Ib)

1,569 kPa {16 kg /cm?, 228 psi)

Brake fluid pressure
with engine running
and vacuum at 66.7
kPa (500 mmHg,
19.69 inHg)

147N (15 kg, 33 Ib)

4,511 kPa (46 kg /cm?, 654 psi)

294N (30kg, 66 Ib)

9,513 kPa (97 kg /cm?, 1,379 psi)

C: RECOMMENDED BRAKE FLUID

D: BRAKE FLUID LEVEL INDICATOR

FMVSS No. 116, fresh DOT3 or 4 brake fluid

a. Avoid mixing brake fluid of different brands to
prevent the fluid performance from degrading.

b. When brake fluid is supplemented, be careful not to

allow any dust into the reservoir.

c. Use fresh DOT3 or 4 brake fluid when replacing or
refilling the fluid.

Reserve tank with level indicator:
Residual fluid quantity at light ON
Approx. 80 cm® (80cc, 4.88 cu in)

Tank capacity

180 cm® (180cc, 10.98 cu in)
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C COMPONENT PARTS
1. Front Disc Brake

Lock pin
Caliper body
Air bleeder screw
Guide pin boot
Lock pin boot
Lock pin sleeve
Piston seal
Piston

Piston boot

10 Guide pin

11 Pad clip

12 Support

13 Housing

14 Shim

15 Inner shim

16 Inner pad

17 Outer pad

18 OQuter shim

19 Disc cover

20 Disc rotor

©O~NOODH WN =

Tightening torque: N.m (kg-m, ft-Ib)
T1: 34 —44 (3.5 - 4.5, 25 - 33)
T2: 7-9(0.7 - 0.9,5.1 — 6.5)
T3: 68 — 88 (7 — 9, 51 — 65)
T4: 10 -18(1— 1.8, 7 — 13)
T5: 34— 44 (3.5 — 4.5, 25 ~ 33)

Grease: [&=|
Rubber Grease or NIGLUBE RX-2

C4-518
Fig. 36
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2. Rear Disc Brake

T2

Tightening torque: N-m (kg-m, ft-lb)
T1: 16 - 24 (1.6 ~ 2.4,12 - 17)
T2: 46 — 58 (4.7 — 5.9, 34 — 43)
T3: 7-9(0.7 — 0.9, 5.1 - 6.5)
T4: 22 - 31(2.2-3.2,16 — 23)

Grease: [<%%]
RUBBER GREASE or
NIGLUBE RX-2 GREASE

Fig. 37
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Guide pin

Lock pin

Lock pin boot
Lock pin sleeve
Air bleeder screw
Guide pin boot
Caliper body
Piston seal
Piston

Piston boot
Boot ring

Pad clip

Shim

Inner shim
Inner pad
Outer pad
Support

Quter shim
Disc rotor

C4-519
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C COMPONENT PARTS
3. Master Cylinder

C4-1036

Fig. 4

@@QPVEWME

Cap

Reserve tank

Seal

Cylind&r body
Secondary piston
Primary piston

C-ring

Level indicator ASSY
Reservoir stopper bolt

@ Connector bracket

Tightening torque: N-m (kg-m, ft-1b)
T1:10 — 18 (1.0 — 1.8, 7 — 13)
T2: 13 — 18 (1.3 — 1.8, 9 — 13)




BRAKES

[C400]

4-4

4. Brake Booster

Constant-pressure
chamber

Q. O O 0 0.0

""'/"’/’/,/,/,/,/I// S

Yy
=
| 205
NI AINA
1

LN D WN =

Push rod

Return spring
Reaction disc
Key

Filter

Silencer
Operating rod
Poppet valve
Valve body
Plunger valve
Push rod retainer
Diaphragm piate
Valve return spring
Valve body seal
Bearing

Plate and seal

C4-500

Fig. 39

29



4-4 [C500] BRAKES

5. ABS System

Selective parts

Hydraulic control unit ASSY
Relay cover

Motor relay

Valve relay

Hydraulic control unit bracket (A}
Hydraulic control unit bracket {B)
Joint bracket

Iniet joint RH

Inlet joint LH

10 Clamp

11 Gasket

12 Union bolt

13 Spacer

14 Front sensor sub ASSY RH
15 Front sensor sub ASSY LLH
16 Body COMPL bracket RH

17 Body COMPL bracket LH

18 Front ABS sensor RH

19 Front ABS sensor LH

20 Grommet

21 Bracket

Control spacer

Front harness clamp
Electronic control unit ASSY
Rear sensor sub ASSY RH
Rear sensor sub ASSY LH
Rear ABS sensor RH

Rear ABS sensor LH

VONOO D WN— &

Fig. 40

Tightening torque: N.m (kg-m, ft-ib)
T1:
T2:
T3:
T4:
T5:
T6:
T7:
T8:

23 -42(23-4.3,17 — 31)
8—-11(0.8—1.1,5.8—8.0)

1.2 -15{0.12 - 0.15, 0.9 — 1.1)

14 —18(1.4 —1.8,10 — 13)

15 — 20 (1.5 — 2.0, 11 — 14)

37 — 67 (3.8 — 6.8, 27 — 49)

5.4 - 9.3{0.55 — 0.95, 4.0 — 6.9) C4-520
2.2 -26(0.22 — 0.27, 1.6 — 2.0)
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6. Parking Brake

1 Parking brake lever
2 Cable ASSY
3 Adjuster nut
4 Lock nut
5 Parking brake switch
6 Bracket
7 Clamp
8 Bracket
9 Parking brake cable LH
10 Parking brake cable RH
11 Cable guide LH
12 Cable guide RH
13 Clamp
14 Back plate
15 Retainer
16 Spring washer
17 Lever
18 Parking brake shoe {Secondary) ~
19 Parking brake shoe (Primary)
20 Strut spring
21 Strut
22 Shoe guide plate
23 Primary return spring
24 Secondary return spring
25 Adjusting spring
26 Adjusting ASSY
27 Shoe hold down cup
28 Shoe hold down spring
29 Shoe hold down pin
20 Adjusting hole cover

Tightening torque: N-m (kg-m, ft-lb)

T1: 4.4 —7.4 (0.45 — 0.75, 3.3 ~ 5.4)
T2: 13-23(1.3-2.3,9-17)

T3: 23 -37(23-3.8,17 - 27)

T4: 46 — 58 (4.7 — 5.9, 34 — 43)

\——-—_._/

M

A\

Brake grease:
® Dow Corning Molykote No. 7439 (P/N 725191460)

C4-521
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W SERVICE PROCEDURE
1. Front Disc Brake

Lock pin
Caliper body
Air bleeder screw
Guide pin boot
Lock pin boot
Lock pin sleeve
Piston seal
Piston

Piston boot

10 Guide pin

11 Pad clip

12 Support

13 Housing

14 Shim

15 Inner shim

16 Inner pad

17 Outer pad

18 OQuter shim

19 Disc cover

20 Disc rotor

OO NOOHWN

Tightening torque: N-m (kg-m, ft-Ib)
T1: 34 — 44 (3.5 — 4.5, 25 — 33)
T2: 7-9(0.7 —0.9,5.1 — 6.5)
T3: 68 —88 (7 — 9,51 —65)
T4: 10-18 (1~ 1.8,7 — 13)
T5: 34 — 44 (3.5 — 4.5, 25 - 33)

Grease: [&=]
Rubber Grease or NIGLUBE RX-2

C4-518
Fig. 42
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Pad thickness Standard value 17 (0.67)
A: ON-CAR SERVICE (including back metal)
mm {in) Wear limit 7.5 (0.295)

1. PAD

1) Disconnect brake hose from strut.
2) Remove lock pin.

C4-522
Fig. 43
3) Raise caliper body.
4) Remove pad.
s\.
t
!
C4-523
Fig. 44
5) Check pad thickness A.
\
N \
3
C4-613

Fig. 45

a. Always replace the pads for both the left and right
wheels at the same time. Also replace pad clips if they
are twisted or worn.

b. A wear indicator is provided on the outer disc brake
pad. If the pad wears down to such an extent that the
end of the wear indicator contacts the disc rotor, a
squeaking sound is produced as the wheel rotates. If
this sound is heard, replace the pad.

c. Replace pad if there is oil or grease on it.

6) Apply thin coat of PBC GREASE (725191330 or
003607000) to the frictional portion between pad and
pad clip.

7) Install pads on support.

Shim {Rubber coating)
Shim (Stainless)

{Rubber
coating)

Pad must be installed
with the clip of pad facing
lower side of vehicle.

B4-371

Fig. 46

8) Install caliper body on support.
If it is difficult to push piston during pad replacement,
loosen air bleeder to facilitate work.

2. DISC ROTOR

1) Set a dial gauge on the disc rotor. Turn disc rotor to
check runout.

Make sure that dial gauge is set 5 mm (0.20 in) inward
of rotor outer perimeter.

C4-480

Fig. 47
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Disc rotor runout limit:
0.1 mm (0.004 in)

2) Measure disc rotor thickness.
Make sure that micrometer is set 5 mm (0.20 in) inward
of rotor outer perimeter.

B4-1341
Fig. 48
Disc rotor thickness A Standard value Service limit
mm (in} 28.0 (1.102) 26.0 (1.024)
B: REMOVAL

1) Lift up vehicle and remove wheels.

2) Disconnect brake hose from caliper body ASSY.
Do not allow brake fluid to come in contact with
vehicle body; wipe off completely if spilied.

C4-524

Fig. 49

3) Remove lock pin.

C4-525

Fig. 50

4) Raise caliper body and move it toward vehicle center
to separate it from support.

5) Remove support from housing.
Remove support only when replacing it or the rotor. It

need not be removed when servicing caliper body
ASSY.

C4-526

Fig. 51

6) Remove disc rotor from hub.
If disc rotor seizes up within hub, drive disc rotor out
by installing an 8-mm bolt in holes B on the rotor.

B4-1341

Fig. 52
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7) Clean mud and foreign particles from caliper body
ASSY and support.

Be careful not to allow foreign particles to enter inlet
(at brake hose connector).

C: DISASSEMBLY

1) Gradually supply compressed air via inlet of caliper
body to force piston out.

a. Place a wooden block as shown in Fig.53 to prevent
damage to piston.

b. Do not apply excessively high pressure.

Place 30 mm (1.18 in)

wide wooden block here. ~™7 T
C4-497

Fig. 53

2) Remove piston boot.
3) Remove piston seal from caliper body cylinder.

Piston seal

AN

C4-527

Fig. 54

4) Remove lock pin sleeve and boot from caliper body.
5) Remove guide pin boot.

D: INSPECTION

1) Repair or replace faulty parts.

2) Check caliper body and piston for uneven wear,
damage or rust.

3) Check rubber parts for damage or deterioration.

E: ASSEMBLY

1) Clean caliper body interior using brake fluid.

2) Apply a coat of brake fluid to piston seal and fit
piston seal in groove on caliper body.

3) Apply a coat of brake fluid to the entire inner surface
of cylinder and outer surface of piston.

4) Apply a coat of specified grease to boot and fit in
groove on ends of cylinder and install piston boot onto
caliper body.

Grease:
RUBBER GREASE or NIGLUBE RX-2

5} Insert piston into boot and cylinder.
Do not force piston into cylinder.

. /"((‘\

=<7y

Piston boot

Piston
C4-528

Fig. 55

6) Position boot in grooves on cylinder and piston.

Piston

Piston boot

Caliper body

Piston seal

C4-561

Fig. 56
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7) Apply a coat of specified grease to guide pin outer
surface, sleeve outer surface, cylinder inner surface and
boot grooves.

Grease:
RUBBER GREASE or NIGLUBE RX-2

Guide pin boot

X uidepin/
pii]| S — N ]

ZalaTaYal

Y
C4-529
Fig. 57 Grease application to guide pin portion

Sleeve

Lock pin

s b

Lock pin boot

C4-530

Fig. 58 Grease application to fock pin portion

8) Install guide pin boot on caliper body.

9) Install lock pin boot on caliper body and insert lock
pin sleeve into place.

F: INSTALLATION

1) Install disc rotor on housing.

2) Install support on housing.

a. Always replace the pads for both the left and right
wheels at the same time. Also replace pad clips if they
are twisted or worn.

b. A wear indicator is provided on the outer disc brake
pad. If the pad wears down to such an extent that the
end of the wear indicator contacts the disc rotor, a
squeaking sound is produced as the wheel rotates. If
this sound is heard, replace the pad.

c. When replacing the pad, replace pads of the right
and left wheels at the same time.

3) Apply thin coat of PBC GREASE (725191330 or
003607000) to the frictional portion between pad and
pad clip.

4) Install pads, rubber coated shim and stainless shim
on support.

Guide pin

Shim {Rubber coating)
Shim (Stainless)

{Rubber

) Pad clip
coating)

\— inner pad

Pad must be installed
with the clip of pad facing
lower side of vehicle.

B4-371

Fig. 59

5) Install caliper body on support.
6) Connect brake hose.
7) Bleed air from brake system.

36



BRAKES [W2A1] 4-4

2. Rear Disc Brake

1 Guide pin

2 Lock pin

3 Lock pin boot

4 Lock pin sleeve

5 Air bleeder screw
9 i® 6

7

8

T2

Guide pin boot
Caliper body

Piston seal
Tightening torque: N-m (kg-m, ft-ib) 9 Piston

T1: 16 —24 (1.6 — 24,12 - 17) 10 Piston boot
T2: 46 ~ 58 (4.7 — 5.9, 34 — 43) 11 Boot ring
T3: 7-9(0.7 - 0.9,5.1 — 6.5) :; ;:?r:'ip
T4: 22 - 31 (2.2 — 3.2, 16 — 23)

14 inner shim
15 Inner pad

Grease: [<&=] 16 Outer pad
RUBBER GREASE or 1; (S;::::f:; -
NIGLUBE RX-2 GREASE

19 Disc rotor

C4-519

Fig. 60

A: ON-CAR SERVICE

1. PAD

1) Disconnect brake hose from strut.
2) Remove lock pin.

- C4-531

Fig. 61
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3) Raise caliper body. Guide pin
4) Remove pad from support.
Shim {Rubber coating)
Quter pad
Shim (Stainless)
Shim
(Rubber Pad clip
coating)
\ Inner pad
Pad must be installed
with the clip of pad facing
lower side of vehicle.
B4-371
Fig. 64
C4-532

Fig. 62

5) Check pad thickness A.

Pad

B4-1339
Fig. 63
Pad thickness Standard value 15.0 (0.591)
(including back metal)
mm (in) Wear limit 6.5 (0.256)

8) Install caliper body on support.
If it is difficult to push piston during pad replacement,
loosen air bleeder to facilitate work.

2. DISC ROTOR

1) Set a dial gauge on the disc rotor. Turn disc rotor to
check runout.

Make sure that dial gauge is set 5 mm (0.20 in) inward
of rotor outer perimeter.

a. Always replace the pads for both the left and right
wheels at the same time. Also replace pad clips if they
are twisted or worn.

b. A wear indicator is provided on the outer disc brake
pad. If the pad wears down to such an extent that the
end of the wear indicator contacts the disc rotor, a
squeaking sound is produced as the wheel rotates. If
this sound is heard, replace the pad.

c. Replace pad if there is oil or grease on it.

6} Apply thin coat of PBC GREASE (725191330 or
003607000) to the frictional portion between pad and
pad clip.

7) Install pad on support.

38

Fig. 65

Disc rotor runout limit:
0.1 mm (0.004 in)

2) Measure disc rotor thickness.
Make sure that micrometer is set 5 mm (0.20 in) inward
of rotor outer perimeter.
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C4-559

C4-540
Fig. 66
) ) Standard Service
Disc rotor thickness A | yalue limit
mm (in)
10 (0.39) 8.5 {0.335)

When removing disc rotor, refer to instructions under
Parking Brake [W3A0].

B: REMOVAL

1) Lift up vehicle and remove wheels.

2) Disconnect brake hose from caliper body ASSY.
Do not allow brake fluid to come in contact with
vehicle body; wipe off completely if spilled.

C4-534

Fig. 67

3) Remove lock pin.

Fig. 68

4) Raise caliper body and move it toward vehicle center
to separate it from support.

5) Remove support from back plate.

Remove support only when replacing it or the rotor. it
need not be removed when servicing caliper body
ASSY.

6) Clean mud and foreign particles from caliper body
ASSY and support.

Be careful not to allow foreign particles to enter inlet
(at brake hose connector).

C: DISASSEMBLY

1) Remove the boot ring.

Fig. 69

2) Remove the piston boot.
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Fig. 70

3) Gradually supply compressed air via inlet of caliper
body to force piston out.

a. Place a wooden block as shown in Fig. 71 to prevent
damage to piston.

b. Do not apply excessively high pressure.

Place a 30 mm (1.18 in) ,/_‘J__\

wide wooden block here.

C4-498

Fig. 71

4) Remove piston seal from caliper body cylinder.

B4-378

Fig. 72

5 Remove lock pin sieeve and boot from caliper body.
6) Remove guide pin boot.

D: INSPECTION

1) Repair or replace faulty parts.

2) Check caliper body and piston for uneven wear,
damage or rust.
3) Check rubber parts for damage or deterioration.

E: ASSEMBLY

1) Clean caliper body interior using brake fluid.

2) Apply a coat of brake fluid to piston seal and fit
piston seal in groove on caliper body.

3) Apply a coat of brake fluid to the entire inner surface
of cylinder and outer surface of piston.

4) Insert piston into cylinder.

Do not force piston into cylinder.

5) Apply a coat of specified grease to boot and fit in
groove on ends of cylinder and piston.

Grease:
RUBBER GREASE or NIGLUBE RX-2

6) Install the piston boot to the caliper body, and attach
boot ring.

l
)
\ \
Piston boot Caliper body
Boot ring Piston seal
B4-390

Fig. 73

7) Apply a coat of specified grease to guide pin, outer
surface, sleeve outer surface, cylinder inner surface,
and boot grooves.

Grease:
RUBBER GREASE or NIGLUBE RX-2

Guide pin boot

- V3 [VEVEVEVEVEVAVIEVIEVILV] 3¢
( 70972 I A 3 o JIF o W o Wr' e .0 WA WP A I A

X

=

Fig. 74

Guide pin

C4-747
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Lock pin

Sleeve

Lock pin boot

C4-538

Fig. 75

8) Install guide pin boots on caliper body.
9) Install lock pin boots on caliper body and insert lock
pin sleeve into place.

F: INSTALLATION

1) Install disc rotor on hub.

2) Install support on back plate.

a. Always replace the pads for both the left and right
wheels at the same time. Also replace pad clips if they
are twisted or worn.

b. A wear indicator is provided on the outer disc brake
pad. If the pad wears down to such an extent that the
end of the wear indicator contacts the disc rotor, a
squeaking sound is produced as the wheel rotates. If
this sound is heard, replace the pad.

41

¢. Replace pads if there is oil or grease on them.

3) Apply thin coat of PBC GREASE (725191330 or
003607000) to the frictional portion between pad and
pad clip.

4) Install pads on support.

Guide pin

Shim {Rubber coating)
Shim (Stainless)

{Rubber

Pad clip
coating)

\ Inner pad

Pad must be instalied
with the clip of pad facing
lower side of vehicle.

B4-371

Fig. 76

5} Install caliper body on support.
6) Connect brake hose.
7) Bleed air from brake system.
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3. Parking Brake

A: REMOVAL

1 Back plate 10
2 Retainer 11
3 Spring washer 12
4 Lever 13
5 Parking brake shoe (Primary) 14
6 Parking brake shoe (Secondary} 15
7 Strutspring 16
8 Strut 17
9

Shoe guide plate

Tightening torque: N-m (kg-m, ft-Ib)
T: 46 — 58 (4.7 — 5.9, 34 — 43)

Brake grease:
Dow Corning Molykote No. 7439 (P/N 725191460)

Primary return spring
Secondary return spring
Adjusting spring
Adjusting ASSY

Shoe hold down cup
Shoe hold down spring
Shoe hold down pin
Adjusting hole cover

C4-537

Fig. 77

1) Lift up vehicle and remove rear wheel.
2) Release parking brake lever.
3) Remove console box lid.

N

Console box

Fig. 79

5) Remove brake hose clamp from strut.

Fig. 78 6) Remove brake caliper ASSY.

4) Loosen adjuster.

42




BRAKES [W3C0] 4-4
|
\\
C4-558 C4-557
Fig. 80 Fig. 83
7) Fasten caliper assembly to strut with wire. B: INSPECTION

C4-147

Fig. 81

8) Remove disc rotor.
If disc rotor seizes up within hub, drive it out by install-
ing 8-mm bolts into holes “B” in disc rotor.

C4-540

Fig. 82

9) Remove shoe return spring from parking brake
ASSY.

10) Disconnect hold-down cup from hold-down pin by
rotating hold-down cup.

11) Remove strut and strut spring.

12) Remove adjuster ASSY and adjuster spring.

13) Disconnect lever from parking brake cable.
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1) Measure brake disc inside diameter. If the disc is
scored or worn, replace the brake disc.

Disc inside diameter:
Standard
190 mm (7.48 in)
Service limit
191 mm (7.52 in)

2) Measure the lining thickness. If it exceeds the limit,
replace shoe ASSY.

Lining thickness:
Standard
3.2 mm (0.126 in)
Service limit
1.5 mm (0.059 in)

Replace the brake shoes on the right and left brake
ASSY at the same time.

Use new retainers and clinch them when installing
brake shoes to levers.

C: INSTALLATION

Be sure lining surface is free from oil contamination.

Brake grease:
Dow Corning Molykote No 7439 (P/N 725191460)

1) Apply brake grease to the following places. (Refer to
Figure 77.)
(1) Six contact surfaces of shoe rim and back plate
packing.
(2) Contact surface of shoe wave and anchor pin
(3) Contact surface of lever and strut
{4) Contact surface of shoe wave and adjuster as-
sembly
(5) Contact surface of shoe wave and strut
(6) Contact surface of lever and shoe wave
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2) Installation is in reverse order of removal. 4) Check back plate bolt tightening torque as follows

a. Use new retainers and clinch them when installing
brake shoes to levers.

(1) Remove caliper and disc rotor.
(2) Remove tone wheel attaching bolts.

b. Ensure that parking lever moves smoothly.

c. Do not confuse left parking lever with right one.

d. Do not confuse left strut with right one.

e. Ensure that adjuster assembly is securely mstalled
with screw in the left side.

<:j LEFT

e

C4-200

(3} Check tightening torque of four back plate bolts
through service hole in hub.

Fig. 84

f. Ensure that shoe return spring is installed as shown
in Fig. 85.

Back plate
/
Soring washer
Shoe guide plate Lever
H : |
- T

Primary Secondary shoe

shoe return return spring

spring (Blue) (Yelow)
Parking brake shoe Parking brake shoe
{Primary) (Secondary) C4-542

Fig. 85

3) Adjust parking brakes. Refer to 4-4 [W3D1].

a. After replacing parking brake lining, be sure to drive
vehicle for “break-in"’ purposes.

b. Drive the vehicle about 35 km/h (22 MPH).

c. With the parking brake release button pushed in,
pull the parking brake lever gently.

d. Drive the vehicle for about 200 meter (0.12 mile) in
this condition.

e. Wait 5 to 10 minutes for the parking brake to cool
down. Repeat this procedure once more.

f. After breaking-in, re-adjust parking brakes.
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Fig. 87
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D: PARKING BRAKE ADJUSTMENT

1. SHOE CLEARANCE ADJUSTMENT

1) Remove adjusting hole cover from back plate.

2) Turn adjusting screw using a slot-type screw driver
until brake shoe is in close contact with disc rotor.

3) Turn back (downward} adjusting screw 3 or 4
notches.

Cover {rubber)

Slot-type screw driver

‘Adjusting screw

Back piate

B4-401

Fig. 88

4) Install adjusting hole cover to back plate.

2. LEVER STROKE ADJUSTMENT

1) Remove console box lid.

N

Console box

Lid

D
o
D
P
4 < .,
’
7,
D
4

Fig. 89

2) Forcibly pull parking brake lever 3 to 5 times.

3} Adjust parking brake lever by turning adjuster until
parking brake lever stroke is set at 6 to 7 notches with
operating force of 196 N (20 kg, 44 Ib).

4) Tighten lock nut.

iy
e -
3
\

| [—

Lock nut

Adjuster nut

Fig. 90

5) Install console box lid.

Lever stroke:
6 to 7 notches when pulled
with a force of 196 N (20 kg, 44 Ib)

" Torque (Adjuster lock nut):

4.4 — 7.4 N*m (0.45 — 0.75 kg-m, 3.3 — 5.4 ft-Ib)
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4. Parking Brake Cable

A: REPLACEMENT

Parking brake lever
Cable ASSY

Adjuster nut

Lock nut

Parking brake switch
Bracket

Clamp

Bracket

Parking brake cable LH
Parking brake cable RH
Cable guide LH

Cable guide RH

Clamp

OCOONOUNDdWN =

Tightening torque: N-m (kg-m, ft-Ib)
T1: 4.4 - 7.4 (0.45 - 0.75, 3.3 - 5.4)
T2: 13 -23(1.3~-2.3,9 - 17)
T3: 23 —-37 (2.3 -3.8,17 - 27)

C4-544

Fig. 91

1) Lift up vehicle and remove rear wheels.

2) Remove console box from front floor.

3) Remove adjuster and lock nut from parking brake
cable.

Fig. 92

4) Remove console bracket.

Console bracket —\
’ ' °

C4-202

Fig. 93
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5} Remove clamp.

8) Remove parking brake cable from cable guide.

C4-203

[
Tank cover

\

Propeller shaft

C4-206

Fig. 94

6) Remove inner cable end from equalizer.

Fig. 97

9) Remove two bolts securing front of tank cover.

|

B O
£r13)

T

Brake cable

~ Tank cover

C4-207

Fig. 95

7) Push grommet out of compartment.

Grommet

C4-205

Fig. 98

10) While pushing brake cable, remove brake cable
clamp from tank cover.

PRy

[} \I.
Tank cover \ 4

C4-208
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11) Remove cable clamp.

Ca-139| Fig. 103

Fig. 100
16) Remove parking brake cable from vehicle.
12) Remove cable guide from trailing link. 17) Install (new) parking brake cable in the reverse
W order of removal.
N ~ Be sure to adjust the lever stroke and shoe clearance.
St L &Y < (Refer to 4-4 W3D1.)

5. Parking Brake Lever

A: REPLACEMENT

1) Remove console box from front floor.

2) Disconnect electric connector for parking brake
switch.

3) Disconnect shift lock unit for parking brake lever.

4) Remove adjuster and lock nut.

5) Remove parking brake lever.

Fig. 104

Fig. 102

6) Install parking brake lever in the reverse order of

14) R king brake sh d removal.
(R;feretrz(z\{z s\gAlgg) rake shoe (secondary) Be sure to adjust the lever stroke and shoe clearance.

15) Disconnect lever from parking brake cable. (Refer to 4-4 W3D1.)
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W SERVICE PROCEDURE

6. Master Cylinder
A: REMOVAL

C4-1036
Fig. 5
C Prima ist . .
3 Peporve tank S g ? " Tightening torque: N-m (kg-m, ft-1b)
® Seal Level indicator ASSY T1:10 —18 (1.0 — 1.8, 7 — 13)
@ Cylinder body (@ Reservoir stopper bolt T2:13 —18 (1.3 —1.8,9—13)
(® Secondary piston @ Connector bracket

1) Disconnect battery ground cable. 3) Disconnect fluid level indicator harness connector.
2) Remove brake fluid using a syringe or similar tool.

C4-222

C4-221

Fig. 7
Fig. 6
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4) Disconnect brake pipes from master cylinder.

C4-223

Fig. 108

5) Remove master cylinder from brake booster.

C4-224

2. DISASSEMBLY PROCEDURE

1) Remove supply valve stopper.

2) Remove C-ring with C-ring pliers pushing in primary
piston slightly.

Piston may jump out from master cylinder.

Primary piston

Push in primary piston slightly.

B4-402

Fig. 110

3) Extract primary piston CP and secondary piston CP.
a. Do not disassemble the piston CP; otherwise, the
spring set value may be changed.

b. Use brake fluid or methanol to wash inside wall of
cylinder, pistons and piston cups. Be careful not to
damage parts when washing. If methanol is used for
washing, do not dip rubber parts, such as piston cups,
in it for more than 30 seconds; otherwise, they may
become swelled.

Fig. 109

Be extremely careful not to spill brake fluid. Brake fluid
spilt on the vehicle body will harm the painted surface;
wipe it off quickly if spilt.

B: DISASSEMBLY

1. PRECAUTIONS FOR DISASSEMBLY

1) Remove mud and dirt from the surface of brake
master cylinder.

2) Prepare tools necessary for disassembly operation,
and arrange them neatly on work bench.

3) Clean work bench.

4} Tools for disassembly operation:

e Phillips screwdriver 1

e C-ring pliers 1
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C: INSPECTION

f any damage, deformation, wear, swelling, rust, and
other faults are found on the primary piston CP, second-
ary piston CP, supply valve stopper, or gasket, replace
the faulty part.

a. The primary and secondary pistons must be re-
placed as complete assemblies.

b. The service limit of the clearance between each
piston and the master cylinder inner dia. is 0.11 mm
(0.0043 in).

c. When handling parts, be extremely careful not to
damage or scratch the parts, or let any foreign matter
get on them.

D: ASSEMBLY

1. PRECAUTIONS FOR ASSEMBLING

1) When assembling, be sure to use recommended
brake fluid.

2) Ensure that the inside wall of cylinder, pistons, and
piston cups are free from dirt when assembling.

3) Be extremely careful not to damage, scratch, or dent
cylinder inside wall, pistons, and piston cups.

4) Do not drop parts. Never attempt to use any part that
has been dropped accidentally.
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2. ASSEMBLING OPERATION

1) Assembling piston CP:

Apply recommended brake fluid to inside wall of cylin-
der, and to outer surface of piston CP, and install piston
CPs carefully into cylinder.

2) Assembling supply valve stopper:

After installing piston into cylinder, push primary piston
in about 10 mm (0.39 in), using a rod, such as push rod
then assemble gasket and supply valve stopper.

Tightening torque:
15— 29 N°'m (0.15 — 0.3 kg-m, 1.1 — 2.2 ft-lb)

If the gasket and secondary piston stopper are assem-
bled without pushing in the primary piston, scratches
may be caused on the secondary piston, and no pres-
sure may be built up in the secondary side. To avoid
such an error, be sure to push in the primary piston
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before assembling these parts.

3) Assembling C-ring:

With primary piston pushed in slightly, attach C-ring by
using C-ring pliers.

After assembling, ensure that the C-ring is fitted se-
curely in the ring groove.

E: INSTALLATION

Installation is in the reverse order of removal.

After installing master cylinder, bleed air from the
brake system.

Be sure to use recommended brake fluid.



4-4 [W7A0]

BRAKES

7. Brake Booster

A: REMOVAL

@

O 00 O

/ Variable-pressure chamber

Push rod
Return spring
Reaction disc
Key

Filter
Silencer

Operating rod

[o 2 e]

Constant-pressure
chamber

Poppet valve

Valve body
Plunger valve

Push rod retainer
Diaphragm plate
13 Valve return spring
14 Valve body seal

15 Bearing

16 Plate and seal

OO~ WN=

C4-500

Fig. 111

1) Disconnect battery ground cable.
2) Raise vehicle using a jack.
3) Disconnect performance rod from sub frame.

AP o=
7 Performance rod

A

LA

v/ £ B AT
y SGee
PN A\ S
> )
2 £

C4-546

Fig. 112

4) Drain approximately 1 liter (1.1 US qt, 0.9 Imp qt) of
ATF (automatic transmission fluid).

5) Loosen bolt securing upper side of ATF level guide
pipe.

6) Remove bolt securing lower side of ATF level guide
pipe.

7) Remove cruise control actuator.

C4-227
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8) Disconnect positive @ terminal from starter motor.  13) Remove four nuts securing brake booster to pedal
: = » bracket.
Pedal bracket /
- /
b /
|
C4-228 |
Fig. 114 - J
i
N | \
9) Disconnect low-pressure air conditioner pipe. (Refer IR
to 4-7 [W2A0].) Bralke booster \ I
10) Disconnect vacuum hose from brake booster. i . VY
i Brake ped‘all "'\ ‘\\\\!
| - ' \ \ 3
L~ \&/A,\_b
o Y | S—
\\\: TRy
C4-231
Fig. 117
14) Remove brake booster from engine compartment
C4-229
Fig. 115

11) Remove master cylinder. (Refer to 4-4 [W6AO0].)

12) Remove snap pin and clevis pin.

Clevis pin

C4-597
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B: INSTALLATION

1) To install, reverse removal procedures.

2) Adjust operating rod of brake booster as follows:
(1) Be sure engine is off. (No vacuum is applied to
brake booster.)

(2) There should be play between brake booster
clevis and pin at brake pedal installing portion.

(Depress brake pedal pad with a force of less than 10
N [1 kg, 2 Ib] to a stroke of 1to 3 mm [0.04 t0 0.12in].)

Lock nut

Clevis pin
Brake booster Clevis
operating rod
Pedal play
Play at pin 1.0-3.0 mm
(0.039 -0.118 in)

C1-032

Fig. 118

(3) Depress the surface of brake pad by hand.
(4) If there is no free play between clevis pin and
clevis, loosen lock nut for operating rod and adjust
operating rod by turning in the direction that shortens
it.

3} Bleed air from brake system.

4) Conduct road tests to ensure brakes do not drag.

C: OPERATION CHECK

When checking operation, be sure to securely apply
the hand brake.

1. CHECKING WITHOUT USING GAUGES

This method cannot determine the exact portion which
has failed, but it can provide a rough understanding of
the nature of the failure if checking is conducted in
accordance with the following procedure.

2. AIR TIGHTNESS CHECK

Start engine, and run it for 1 to 2 minutes, then turn it
off. Depress brake pedal several times applying the
same pedal force as that used in ordinary braking
operations. The pedal stroke should be greatest on the
1st depression, and it should become smaller with each
successive depression. If no change occurs in the pedal
height while in a depressed state, brake booster is
faulty.

In the event of defective operation, inspect the condi-
tion of the check valve and vacuum hose. Replace them
if faulty and conduct the test again. If no improvement
is observed, check precisely with gauges.

3. OPERATION CHECK

1) With engine off, depress brake pedal several times
applying the same pedal force and make sure that the
pedal height does not vary with each depression of the
pedal.

2) With brake pedal depressed, start engine.

3) As engine starts, brake pedal should move slightly
toward the floor. f no change occurs in the pedal
height, brake booster is faulty.

If faulty, check precisely with gauges.

4. LOADED AIR TIGHTNESS CHECK

Depress brake pedal while engine is running, and turn
off engine while the pedal is still depressed. Keep the
pedal depressed for 30 seconds; if no change occurs in
the pedal height, brake booster is functioning normally;
if the pedal height increases, it is faulty.

If faulty, check precisely with gauges.

5. CHECKING WITH GAUGES
Connect gauges as shown in figure. After bleeding air
from pressure gauges, proceed to each check.

Pressure gauge
Vacuum gauge
Adapter hose

Vacuum hose

B4-406

Fig. 119
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6. AIR TIGHTNESS CHECK

1) Start engine and keep it running until a vacuum of
66.7 kPa (500 mmHg, 19.69 inHg) is indicated on vac-
uum gauge. Do not depress brake pedal.

2) Stop engine and watch the gauge. |f the vacuum
drop range is less than 3.3 kPa (25 mmHg, 0.98 inHg)
within 15 seconds after stopping engine, brake booster
is functioning properly.

if defective, the cause may be one of those listed below.
e Check valve malfunction

® [eak from vacuum hose

e Leak from the shell jointed portion or stud bolt
welded portion

Damaged diaphragm

Leak from valve body seal and bearing portion

Leak from plate and seal ASSY portion

Leak from poppet valve ASSY portion

. LOADED AIR TIGHTNESS CHECK

1) Start engine and depress brake pedal with pedal
force of 196 N (20 kg, 44 Ib). Keep engine running until
a vacuum of 66.7 kPa (500 mmHg, 19.69 inHg) is
indicated on vacuum gauge while the pedal is still
depressed.

2) Stop engine and watch vacuum gauge.

If the vacuum drop range is less than 3.3 kPa {25 mmHg,
0.98 inHg) within 15 seconds after stopping engine,
brake booster is functioning properly.

if defective, refer to “Air tightness check” described
above.

8. LACK OF BOOSTING ACTION CHECK

Turn off engine, and set the vacuum gauge reading at
“0". Then, check the fluid pressure when brake pedal is
depressed. The pressure must be greater than the
standard value listed below.

~

All model
490 kPa (5 kg/cm?, 71 psi)
1,569 kPa (16 kg/cm?, 228 psi)

Brake pedal force
147N (15 kg, 33 Ib)
294N (30kg, 66 Ib)

9. BOOSTING ACTION CHECK

Set the vacuum gauge reading at 66.7 kPa (500 mmHg,
19.69 inHg) by running engine. Then, check the fluid
pressure when brake pedal is depressed. The pressure
must be greater than the standard value listed below.

Brake pedal force All model

D: HANDLING PRECAUTIONS

1) After protector has been removed from push-rod, do
not turn the master cylinder side of brake booster
downwards.
(1) If the master cylinder side is turned downwards,
push-rod may come loose by virtue of its own weight,
and reaction disc may drop into brake booster.
{2) Whether or not reaction disc has dropped can be
determined by measuring the dimension “L".
The projected amount “L” of pushrod should be as
follows:

Standard {Correct): L = 10.0 mm (0.394 in)
Incorrect: L=44mm (0.173 in)

ol

L=
-

g

B4-407

Fig. 120 Push rod projection
(3) If protector is fitted correctly, reaction disc wiill
not fall out. be discarded if it has been dropped.
3) Use special care when handling operating rod.
If excessive force is applied to operating rod, sufficient
to cause a change in the angle in excess of + 3°, it may
result in damage to the power piston cylinder.
4) Use care when placing brake booster on the fioor.

If external force is applied from
above when brake booster is
placed in this position, the resin
portion as indicated by *’P*’, may
be damaged.

147N (15 kg, 33 Ib)
294N (30kg, 66 Ib)

4,511 kPa (46 kg/cm?, 654 psi)
9,513 kPa (97 kg/cm?, 1,379 psi)

B4-408

Handling
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8. Brake Hose and Pipe

Supplemental Restraint System *‘Airbag”
Airbag system wiring harness is routed near the brake pipe.
a. All Airbag system wiring harness and connectors are

colored yellow. Do not use electrical test equipment on
these circuit.

b. Be carefull not to damage Airbag system wiring har-

ness when servicing the brake pipe.

A: REMOVAL AND INSTALLATION

a. When removing and installing the brake pipe, make
sure that it is not bent.

b. After installing the brake pipe and hose, bleed the air.
c. After installing the brake hose, make sure that it does
not touch the tire or suspension ASSY, etc.

C4-1037

Fig. 10

Front brake pipe ASSY
Proportioning valve
Front brake hose LH
Front brake hose RH
Center brake pipe ASSY
Rear brake pipe ASSY
Rear brake hose LH
Rear brake hose RH
Two-way connector

©@EQPVEO®

G Connector bracket

Tightening torque: N-m (kg-m, ft-Ib)
T1: 13 — 18 (1.3 — 1.8, 9.6 — 13.3)
T2: 13 — 23 (1.3 — 2.3, 9.6 — 16.6)
T3: 15 — 21 (1.5 — 2.1, 11.1 — 15.5)
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9. Air Bleeding
A: BLEEDING PROCEDURE M
1)
a. The FMVSS No. 116, fresh DOT3 or 4 brake fluid ®
must be used. @
b. Cover bleeder with waste cloth, when loosening it,
to prevent brake fluid from being splashed over sur- A\
rounding parts.
c. Avoid mixing different brands of brake fluid to ’
prevent degrading the quality of the fluid. lF
d. Be careful not to allow dirt or dust to get into the
reservoir tank. o) o
e. During bleeding operation, keep the brake reserve ﬁ)
tank filled with brake fluid to eliminate entry of air. SN(® ®e
. O ﬁ Q \ Primary
f. Brake pedal operating must be very slow. B s RL RR air bleeder
g. For convenience and safety, it is advisable to have asiercgl’;‘igfe"r
two man working.
1} Make sure that there is no leak from joints and
connections of the brake system.
C4-548
Fig. 124 Hydraulic unit
Bleeding sequence ® p—» Bs- D - @ - @ - @
Master .
Front right lind Rear right
Hydraulic
Fig. 123 unit
2) Fit one end of vinyl tube into the air bleeder and put +——F
the other end into a brake fluid container. ﬁ |
3) Slowly depress the brake pedal and keep it de- o m
pressed. Then, open the air bleeder to discharge air Front left 5‘3‘;0"'”'"9 Rear left
together with the fluid. 2 C4-549

Release air bleeder for 1 to 2 seconds.

Next, with the bleeder closed, slowly release the brake
pedal.

Repeat these steps until there are no more air bubbles
in the vinyl tube.

Allow 3 to 4 seconds between two brake pedal opera-
tions.

4) Tighten air bleeder securely when no air bubbles are
visible.

Tightening torque (Bleeder screw):
7 — 9 N*m (0.7 — 0.9 kg-m, 5.1 — 6.5 ft-Ib)

5) Bleed air from brake system in numerical sequence
shown in Figure 124 and 125 using above steps as a
guide.

Fig. 125

6) If the pedal action is soft and spongy, or pedal
travels excessively, the system must be bled of air
again.

7) Depress brake pedal with a force of approximately
294 N (30 kg, 66 Ib) and hold it there for approximately
20 seconds. At this time check pedal to see if it shows
any unusual movement.

Visually inspect bleeder screws and brake pipe joints to
make sure that there is no fluid leakage.

8) Add brake fluid to the required level (MAX level) of
reserve tank.

9) Install wheels, and drive car for a short distance
between 2 to 3 km (1 to 2 miles) to make sure that
brakes are operating properly.
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10. Brake Fluid Replacement

To always maintain the brake fluid characteristics,
replace the brake fluid according to maintenance
schedule or earlier than that when used in severe
condition.

A: REPLACEMENT

a. The FMVSS No. 116, fresh DOT3 or 4 brake fluid
must be used.

b. Cover bleeder with waste cloth, when loosening it,
to prevent brake fluid from being splashed over sur-
rounding parts.

c. Avoid mixing different brands of brake fluid to
prevent degrading the quality of the fluid.

d. Be careful not to allow dirt or dust to get into the
reservoir tank.

e. During bleeding operation, keep the brake reserve
tank filled with brake fluid to eliminate entry of air.

f. Brake pedal operating must be very slow.

g. For convenience and safety, it is advisable to have
two man working.

h. The amount of brake fluid required is approximately
300 m¢€ {10.1 US fl oz, 10.6 Imp fl oz) for total brake
system.

1) Either jack up vehicle and place a safety stand under
it, or left up vehicle.

2) Remove both front and rear wheels.

3) Draw out the brake fluid from master cylinder with
syringe.

C4-221

Fig. 126

4) Refill reservoir tank with recommended brake fluid.

Recommended brake fluid
FMVSS No. 116, fresh DOT3 or 4 brake fluid

5) Install one end of a vinyl tube onto the air bleeder of
and insert the other end of the tube into a container to
collect the brake fluid.

Fig. 127
Brake f{luid replacement sequence @—' @ - @—» @

Front right { Master Rear right

; cylinder %

A=

Front left £ Proportioning  Rear left
valve

Hydraulic unit

C4-550

Fig. 128
6} Instruct your co-worker to depress the brake pedal

slowly two or three times and then hold it depressed.
7) Loosen bleeder screw approximately 1/4 turn until a
small amount of brake fluid drains into container, and
then quickly tighten screw.

8) Repeat steps 6) and 7) above until there are no air
bubbles in drained brake fluid and new fluid flows
through vinyl tube.

Add brake fluid as necessary while performing the air
bleed operation, in order to prevent the tank from
running short of brake fluid.

9) After completing the bleeding operation, hold brake
pedal depressed and tighten screw and install bleeder
cap.

Tightening torque (Bleeder screw):
7 — 9 N*m (0.7 — 0.9 kg-m, 5.1 — 6.5 ft-Ib)

10) Bleed air from each wheel cylinder using the same
procedures as described in steps 5) through 9) above.
11) Depress brake pedal with a force of approximately
294 N (30 kg, 66 Ib) and hold it there for approximately
20 seconds. At this time check pedal to see if it shows
any unusual movement.

Visually inspect bleeder screws and brake pipe joints to
make sure that there is no fluid leakage. : :
12) Install wheels, and drive car for a short distance
between 2 to 3 km (1 to 2 miles) to make sure that
brakes are operating properly.

58



BRAKES (w11B0] 4-4

11. Proportioning Valve B: REMOVAL

1) Remove washer cover.
2} Disconnect washer motor connector.
3) Disconnect washer pipe from body.

C4-233

Fig. 131

T1: 13-18(1.3-1.8,9-13)
T2: 13 -23(1.3-23,9-17)

‘ . P p
Tightening torque: N-m (kg-m, ft-lb} \ / \

C4-551

Fig. 129 Y- ” S

/ X
A: INSPECTION \ ~_
1} Install the oil pressure gauges to measure the master '
cylinder fluid pressure (front wheel brake fluid pressure) . C4-234
and rear wheel cylinder fluid pressure. Fig. 132

2) Bleed air from the oil pressure gauges. . . L
3) Check the master cylinder fluid pressure and rear 2) Disconnect brake pipe from proportioning valve.
wheel cylinder fluid pressure.

The standard values are shown in figure.

In case of failure
[ in one circuit =~

. . 7/
Split point //
//

/
4 When both circuits

are normal

- - C4-235

0 Master cylinder fluid pressure Fig. 133

Rear wheel cylinder

fluid pressure

In case of split point 2,942 kPa (30 kg/cm?, 427 psi)

Fig. 130

C4-552
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Be extremely careful not to spill brake fluid. Brake fluid
spilt on the vehicle body will harm the painted surface;

wipe it off quickly if spilt.
6) Remove proportioning valve.

C4-236

Fig. 134

Do not disassemble or adjust the proportioning valve.
(The proportioning valve must be replaced as an as-
sembly.)

C: INSTALLATION

60

1) To install, reverse removal procedures.
2) Bleed air from the brake system.
3) Check each brake pipe joint for oil leaks.
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12. ABS Sensor

1. FRONT

1} Disconnect battery ground cable.

2) Disconnect ABS sensor connector located in engine
compartment.

3) Remove ABS sensor and clamp.

C4-131
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+:. Selective parts 8 Bracket

1 Front sensor sub ASSY RH *9 Control spacer

2 Front sensor sub ASSY LH 10 Front harness clamp

3 Body COMPL bracket RH 11 Rear sensor sub ASSY RH

4 Body COMPL bracket LH 12 Rear sensor sub ASSY LH

5 Front ABS sensor RH 13 Rear ABS sensor RH

6 Front ABS sensor LH 14 Rear ABS sensor LH

7 Grommet 15 Rear harness clamp

Tightening torque: N-m (kg-m, ft-lb)
T: 23-42(23-4.3,17 —-31)
C4-553
Fig. 135
Be careful not to damage pole piece located at tip of

A: REMOVAL the sensor during removal.

4) Remove ABS sensor bracket and brake pipe bracket.

ABS sensor bracket

Brake pipe bracket

R %

5) Remove grommet and ABS sensor.
6) Remove tone wheel. (Refer to 4-2 [W1AQ].)

!
!
/

/@}*\\

Fig. 137
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2. REAR

1) Disconnect battery ground cable.
2) Remove rear seat.

3) Disconnect ABS sensor connector.

Fig. 138

4) Push grommet and ABS sensor connector out of
compartment.
5) Remove ABS sensor and clamp.

C4-138

B: INSPECTION

1. ABS SENSOR

1) Check pole piece of ABS sensor for foreign particles
or damage. If necessary, clean pole piece or replace
speed sensor.

2) Measure resistance between speed sensor termi-
nals.

ABS sensor Terminal No. Standard
Front - LH 22 and 4
Front - RH 11 and 21
1.0 £ 0.2 kQ
Rear - LH 7and 9
Rear - RH 24 and 26
Front - LH 22 and 10, 20, 34
Front - RH 11 and 10, 20, 34 More than 1,000 kQ
{Insulation
Rear - LH 7 and 10, 20, 34 resistance)
Rear - RH 24 and 10, 20, 34

Circuit tester

ECU

Ik

W

B4-426

Fig. 141

Fig. 139

Be careful not to damage pole piece located at tip of
the sensor during removal.
6) Remove ABS sensor clamp.

Fig. 140

7) Remove tone wheel. (Refer to 4-2 [W4AQ].)

[i8]i7[16]isfiaf13i2[i1fiofeJ8]7[6]s]4 {3 ][2]1]
[35]34]33]32]31[30[20[28]27]26[25]24] 23]22]21]20]19]

B4-427

Fig. 142

a. If resistance is outside the standard value, replace
wheel ABS sensor with new one or adjust sensor gap
between ABS sensor and tone wheel.

b. Check ABS sensor cable for discontinuity. If neces-
sary, replace with a new one.
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2. TONE WHEEL
1) Check tone wheel’s teeth (45 pieces) for cracks or
dents. If necessary, replace tone wheel with a new one.
2) Clearances (sensor gaps) should be measured one
by one to ensure tone wheel and ABS sensor are
installed correctly.

ABS sensor clearance:
Front
0.7 — 1.0 mm (0.028 — 0.039 in)
Rear
0.5 — 1.0 mm (0.020 — 0.039 in)

a. If clearance is narrow, adjust by using ADJUST-
MENT SPACER (P/# 26755AA000)

b. If clearance is wide, check the outputted voltage
then replace ABS sensor or tone wheel if the outputted
voltage is outside the specification.

FRONT
Tone wheel REAR
y . Tone wheel
ABS sensor
EL ABS sensor
Sensor gap
Sensor gap Rear hub
Front hub
B4-878

Fig. 143
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3. OUTPUT VOLTAGE

1) Output voltage can be checked by the following
method. Install resistor and condenser as follows, then
rotate wheel about 2.75 km/h (1.7 MPH) or equivalent.

Osilloscorp
I~
® O
To terminal 3.9 kQ J +60 mv /‘
L] 0
20ka $127aFx 3120 kN
I -60 mV
To terminal
Standard output voltage: More than 120 mV
B4-429
Fig. 144

Regarding terminal No., please refer to item ABS SEN-
SOR.

C: INSTALLATION

1) To install, reverse removal procedures.

2) Place a thickness gauge between ABS sensor’s pole
piece and tone wheel’s tooth face. After ABS sensor
clearance is obtained over the entire perimeter, tighten
ABS sensor on housing to specified torque.

ABS sensor clearance:
Front
0.7 — 1.0 mm (0.028 — 0.039 in)
Rear
0.5 — 1.0 mm (0.020 — 0.039 in)

a. If the clearance is outside specifications, readjust.
b. Sometimes adjustment spacer may not need be
installed.
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13. Hydraulic Unit for ABS
System

Hydraulic control unit ASSY
Motor relay

Valve relay

Hydraulic control unit bracket (A)
Clamp

Inlet joint RH
Inlet joint LH
Joint bracket
Rear-LH outiet

e N RO A

Tightening torque: N-m (kg-m, ft-1b)
T1: 1.2-1.5(0.12~ 0.15, 0.9 — 1.1)
T2: 13- 18 (1.3 -- 1.8,9 - 13)
T3: 23 -42(2.3—-4.3,17 — 31)
T4:7-9(0.7 — 0.9,5.1 - 6.5)
T5: 15 - 20 (1.5 — 2.0, 11 — 14)
T6: 2-3(0.2-0.3,1.4 - 2.2)

= */“// | e /—\~@@g«>

' i |
‘ M fa NSO i
U A, | (\7// >§\/‘J
)\\‘k
4 VLT \\ﬁ
() =
10 Front-RH outlet I e
11 Front-LH outlet T3 WAX
12 Rear-RH outlet
13 Hydraulic control unit bracket (B}
14 Connector B4-880
Fig. 145

A: REMOVAL

3) Disconnect air flow meter connector.
4) Remove upper air cleaner cover.

1) Disconnect battery ground cable.
2) Disconnect hydraulic unit connector.

Fig. 147

C4-307

Fig. 146
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5) Remove lower air cleaner cover.

T wrenqh
| \)/

C4-308

Fig. 149

7) Remove hydraulic unit mounting nuts and bolts.

C4-309

a. Hydraulic unit cannot be disassembled. Do not at-
tempt to loosen bolts and nuts.

b. Do not drop or bump hydraulic unit.

c. Do not turn the hydraulic unit upside down or place
it on its side.

d. Be careful to prevent foreign particles from getting
into hydraulic unit.

e. When a new hydraulic unit is installed, apply a coat
of rust-preventive wax (Nippeco LT or GB) to bracket
attaching bolts after tightening.

f. Do not pull harness disconnecting harness connec-
tor. .

g. Be careful not to spill brake fluid onto painted
surfaces.
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B: INSPECTION

1) Check bracket (on vehicle) for looseness.

2) Check connected and fixed condition of connector.
3) Open hydraulic unit relay box and check for discon-
tinuity or short-circuits.

Condition Terminal number Standard Diagram Terminal location
86 — 86 93 —113Q —
87
Turning off electricity. | 30 — 87a 0Q
30 — 87 o0
Valve relay
Turning on electricity 30 —87a o0
between 85 and 86. |30 — 87 0Q
(DC 12 V) _
. L 85 — 86 72 —88Q
Turning off electricity.
30 — 87 o
Motor relay Turning on electricity | 30 — 87 00
between 85 and 86. -
{DC 12 V)
Fig. 153

C: INSTALLATION

1) To install, reverse above removal procedures.
2) Bleed air from brake system.
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14. Electronic Control Unit for 4) Remove screws which secure connector to elec-
tronic control unit and disconnect connector.
ABS System

B: INSPECTION

Check that connector is connected correctly and that

A: REMOVAL

1) Remove right front seat. o connector terminal sliding resistance is correct.
2) Remove floor mat located under lower right side of
front seat.
3) Remove bolts which secure electronic control unit to C: INSTALLATION
body.
To install, reverse above removal procedures.
— - ¢
Connector

C4-555
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T TROUBLESHOOTING

Supplemental Restraint System “Airbag”

Airbag system wiring harness is routed near the brake systems.

a. All Airbag system wiring harness and connectors are colored yellow. Do not use electrical test equipment on
these circuit.

b. Be careful not to damage Airbag system wiring harness when servicing the brake systems.

1. Entire Brake System

Trouble and possible cause Corrective action
1. Insufficient braking

Repair or replace {cup, piston seal, piston boot, master cylinder piston

(1) Fiuid leakage from the fluid line kit, pipe or hose).

{2) Entry of air into the fluid line Bleed the air.
{3) Excessively wide shoe clearance Adjust the clearance.

(4) Wear, deteriorated surface material, adhering water or fluid on

the lining Replace, grind or clean.

(5) Improper operation of master cylinder, disc caliper, brake

Correct or replace.
booster or check valve P

2. Unstable or uneven braking

{1) Filuid on the lining, rotor Eliminate cause of fluid leakage, clean, or replace.

(2) Rotor eccentricity Correct or replace the rotor.

(3) improper lining contact, deteriorated surface material, improper

. . . Correct by grinding, or replace.
inferior material, or wear v S P

{4) Deformed back plate Correct or replace.

{5) Improper tire inflation inflate to correct pressure.

{6) Disordered wheel alignment Adjust alignment.

{7) Loosened back plate or the support instaliing boits Retighten.

{8} Loosened wheel bearing Retighten to normal tightening torque or replace.

(9) Trouble in the hydraulic system Replace the cylinder, brake pipe or hose.

(10} Uneven effect of the parking brake Check, adjust, or replace the rear brake and cable system.
3. Excessive pedal stroke

(1) Entry of air into the fluid line Bleed the air.

(2) Excessive play in the master cylinder push rod Adjust.

Repair or replace {cup, piston seal, piston boot, master cylinder piston

{3) Fluid leakage from the fluid line kit, pipe or hose).
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Trouble and possible cause

Corrective action

4. Brake dragging or improper brake return

{1) Insufficient pedal play

Adjust play.

(2) Improper master cylinder return

Clean or replace the cylinder.

(3) Clogged hydraulic system

Replace.

(4) Improper return or adjustment of parking brake

Correct or adjust.

(5) Weakened spring tension or breakage of shoe return spring

Replace the spring.

(6) Excessively narrow shoe clearance

Adjust the clearance.

(7) Improper disc caliper operation

Correct or replace.

(8) Improper adjusted wheel bearing

Adjust or replace.

5. Brake noise (1) (creak sound)

(1) Hardened or deteriorated pad

Replace the pad.

{2) Worn pad

Replace the pad.

(3} Loosened back plate or the support installing bolts

Retighten.

(4) Loose wheel bearing

Retighten to normal tightening torque.

(5) Dirty rotor

Clean the rotor, or clean and replace the brake ASSY.

6. Brake noise {2) (hissing sound)

{1) Worn pad

Replace the pad.

(2} Improper installed pad

Correct or replace the pad.

(3) Loose or bent rotor

Retighten or replace.

7. Brake noise (3) (click sound)

(1) Excessively worn pad or the support

Replace the pad or the support.
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2. Troubleshooting for ABS

A: BASIC TROUBLESHOOTING PROCEDURE

TROUBLE OCCURS

v

BASIC CHECKS

A\

SELF-DIAGNOSIS

(1) Battery voltage

(2) Brake fluid level

(3) Brake fluid leakage

{4) Brake drag

(5) Brake pad and rotor

{6) Tire specifications, tire wear and air pressure

No trouble code designated

Trouble code designated

Troubleshoot in accor-
dance with trouble code

[T6AQ]

Repair.

\4

Inspection using General Troubleshooting Chart [T7A0]

v

Trouble code designated

SELF-DIAGNOSIS

No trouble code designated

CONFIRMATION TEST

'

END

a. To check harness for broken wires or short-circuits,
shake it while holding it or the connector.

70

b. When ABS warning lamp illuminates, read and
record trouble code indicated by ECU’s LED.
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B: SELF-DIAGNOSIS

Conduct self-diagnosis after driving the vehicle at
speeds greater than 30 km/h (19 MPH) for at least one
minute. The vehicle must be stopped with the engine
operating. When a problem is detected by self-
diagnosis, the warning light in the instrument panel
comes on.

Approximately 5 -— 12 seconds after the warning light
has come on, the problem detected by the ABS control
unit (located under the right front seat) is displayed by a
trouble code in terms of “the number of LED’s blinks.”
a. Both the warning light and the LED remain activated
unless the ignition key is turned OFF. With the ignition
key turned OFF, the contents of the problem stored in
the memory are reset.

b. Only one trouble code is displayed at a time. When a
multiple of problems occur, only the first problem de-
tected is displayed.

C: LIST OF TROUBLE CODES

1. TROUBLE CODES

c. If the LED does not activate (though the warning light
is ON), the power supply may be inoperative.

- Right front seat

C4-495

Fig. 155

Trouble code Contents of diagnosis
0 [LED OFF} [Improper power line voltage or faulty harness
1 Left front wheel control
2 . o . . Right front wheel control
Broken or shorted solenoid valve circuit{s) in hydraulic unit -
3 Right rear wheel control
4 Left rear wheel control
5 Left front wheel speed
6 Right front wheel speed
Faulty wheel ABS sensor -
7 Right rear wheel speed
8 Left rear wheel speed
9 Faulty motor and/or motor relay or broken or shorted harness circuit
Faulty valve relay or broken or shorted harness circuit
10 Faulty valve relay or broken or shorted harness, or interrupted ABS (causing brakes to function as a conventional brake
system). Unidentified fault that are not equivalent to trouble codes 1 — 16.
Faulty ABS control unit or broken or shorted harness circuit
16 Fauity ABS control unit or broken or shorted harness, or malfunctioning system or line unidentified by vehicle ABS sensor
fail-safe function.
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2. HOW TO READ TROUBLE CODE Trouble codes are displayed by the number of LED
The LED in the ABS control unit flashes the code blinks.
corresponding to the faulty part.

52 -13 5.2 -13

sec. seC. ] 0000 [ ecemmcmmccccecm s
e

Example:

Troublecode 1: = ~—~—====

0.4 -1.0sec. 0.4 —1.0sec.

52 —~1

3 5.2 -13
Troublecode 3: = ~—~—=—-- sec. , sec. r -----------

0.4 — 1.0 sec.

Trouble code 16:  —=—=—=~-

B4-524

Fig. 156
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3. ABS Control Unit I/O Signal

A: 1/0 SIGNAL VOLTAGE

hai7hiefishiafiahizfisfio] o] 8] 7[e]s5[4]3]2]1]

[35]34]33[32[31[30]29[28[27]2625]24]23[222 12 0]1 o]

T0 (P12

B4-525
Fig. 157
i i Input/output signals
Contents Terminal No. With engine put/outp g.
idling Measured value Measuring conditions
Left front wheel 22 _ ® No.22 — No. 4
oV 200 e oo MV | ¢ Vehicle speed 2.75 km/h (1.7
GND 4 {AC range) MPH)
Right front wheel 1 . ® No. 11 — No. 21
ov 2°&C riﬁggv e Vehicle speed 2.76 knvh (1.7
Wheel ABS sen- | GND 21 MPH})
sors
Left rear wheel 7 ® No.7—No. 9
ov 2005300 MV | o Vehicle speed 2.75 kmvh (1.7
GND 9 { range) MPH)
Right rear wheel 24 ® No. 24 — No. 26
ov 20?05- 300mV 4 g Vehicle speed 2.75 knvh (1.7
GND 26 (AC range) MPH)
Stop light switch 25 ov 13 — 14V When brake pedal is depressed.
Motor monitoring 14 oV 13 — 14V When motor operates.
Valve power-supply monitoring 32 13 — 14V 13 — 14V —_
Left front wheel 2 13 — 14V ov
Right front 35 13 — 14V ov o ,
Solenoid wheel When solenoid is energized to
Left rear wheel 18 13 — 14V ov produce output.
Hydraulic unit i
Y Right rear 19 13 — 14V oV
wheel
Valve relay coil 27 ov ov —
: When motor operates to pro-
Motor relay coil 28 13 — 14V ov duce output
Warning light 29 ov 13 — 14V Ignition switch ON (Engine OFF)
Alternator 15 13 — 14V 1.7V Ignition switch ON (Engine OFF)
Power supply Battery 1 13 — 14V 13 — 14V —_
Relay coil (valve, motor, etc.) 17 13 — 14V 13 — 14V -
10 ov oV —
Grounding line 20 ov ov —
34 ov ov -
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4. Diagram of ABS

To Power Supply Routing

FB-3 FB-1
SBF -6
FUSE NO. 19 FUSE NO.-12
o2 o z
2| =z o]

Stop & brake

‘E’ switch
s o

898

@

Hydraulic unit

m
{2)
{3]
2]
(@) 1 & &
= = WB {&
[EEEa U
. —1Bw ;5 25 Ehetx
Hicy LT pesia i
ga|C j"]i‘ _‘_Z_I] U i
[T = oz kS
i¥e 18]l ABS AT L
1 [EE i ﬁi‘ COT€P0| ]
Slitor wororced| Bl |24
,_N___’ B Yw 1ar]
4 a5t
LR
é et L ®
’ - 2z |
é fe )
? ﬁ
Rear ABS Rear ABS
sensor LH senscor RH
®18) Gray)
G Gray) (%) Gray) (@) Black @ white) (R Black
[l
_ = Z[3[211
o = [112[3] 87165 REHNRBRREENNENBERNTE
[112] [zslel EE 19pIRI 2R 3R A5 6 28 BB 13233345
Fig. 159 cus2-01A

76



BRAKES

[T400] 4-4
FB-42 | FB-30 | FB-28
ALT-1
FUSE NG. 18{FUSE NO. 15| FUSE NO. 15
] o pa S
| (& (L] |
[
@ @ a: Cogblnatlon
meter
ABS
o
o— . 866
B LY [ AT control
[ unit
& 3; [, :,Y 0
! l B |H2 'g].2] Check
G l rrv: ﬁ i 3‘ connector
B v1118] 21z
o Egren tt
B— BE% _‘Y’;;&R = Front ABS
=1ey = T T o T T e mmS T oo emm e mememmmmmmTmT ron
m— | s, e T ® SR
i Yi seLL o pepp w F t ABS
B R __i__ e E:'*EE Sgggor‘ LH
0
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i IO R 17 OV
71615 11121314 SINEENERRE Tl 112131 4/15]1 6]17]18l15020
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77

cus2-018



4-4 [TSA0]

BRAKES

5. Troubleshooting Chart with Trouble Code

A: TROUBLE CODE (0) — Improper power line voltage or faulty harness

CONTENTS OF DIAGNOSIS:
e Faulty ABS control unit

e Faulty harness

o Faulty alternator

TROUBLE SYMPTOM:

®. Warning light comes on but ABS control unit LED

does not.

o Normal ABS function resumes although ignition

switch remains ON.

—
@ &

No. 15
10A
] o 18
8O~ 0—]
= 10A

Alternator

Not OK
1 5:i¢tack power supply {voltage) to ABS control > Repair harness/connector.
+ OK
i i . Not OK
2 g:te;k input voltage of ABS control unit to alter N Repair harness/connector or alternator.
+ OK
Not OK -
3 | Check ABS control unit ground line (body metal). > Repair ground harness.
* oK
Repair ABS C/U terminal poor contact. (Replace ABS
C/U.)
16 SwW Combination

meter

ele

=

1LgY

®

25

Hydraulic.
unit

)
v

o—

e B Br 1Br
2 il
Lg o q [*]
ABS 3
Control
unit

FiEn]

Q

——

C4-602

Fig. 160
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1. CHECK POWER SUPPLY (VOLTAGE) TO ABS
CONTROL UNIT

1) Turn ignition switch OFF.

2) Disconnect connector from ABS control unit.

3) Disassemble connector.

a) While pushing portion (@ , disconnect connector.
b) Remove screw from portion 2

¢) Move rubber boot 3) back (toward harness).

d) Slide cover @ in direction shown by arrow and
remove.

B4-529

Fig. 161

4) Turn ignition switch ON.
5) Measure voltage between ABS control unit connec-
tor and ground.

Connector & terminal/Specified Voltage:
(R7) No. 1 — Body/10 — 12V

79

2. CHECK INPUT VOLTAGE OF ABS CONTROL
UNIT TO ALTERNATOR

1) Start the engine.

2} Measure voltage between ABS control unit connec-
tor and ground.

Connector & terminal/Specified Voltage:
(R7) No. 15 — Body/Approx. 13.5 V

3. CHECK ABS CONTROL UNIT GROUND SYS-
TEM

1) Turn ignition switch OFF.

2) Connect connector to ABS control unit.

3) Turn ignition switch ON.

4) Measure voltage between ABS control unit terminal
and ground.

Terminal/Specified Voltage:
(R7) No. 20 — Body/0 V
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B: TROUBLE CODE (1 — 4) Faulty solenoid valve circuit(s) in hydraulic unit

CONTENTS OF DIAGNOSIS:

e Faulty harness/connector in hydraulic unit
® Faulty solenoid valve in hydraulic unit

TROUBLE SYMPTOM:
® ABS does not operate.

®

ABS
Control
unit

Not OK
1 | Check hydraulic unit solenoid. p| Replace hydraulic unit.
¥ ox
2 | Check signal emitted from solenoid {on ABS con- Not OK Repair harness/connector between ABS control unit
trol unit side). and hydraulic unit.
+ oK
Replace ABS control unit.
No. 18
10A
No. 19
20A

Elle

T y—4

H:

171

2] E FL

5]

5 X5

g gy LgY FR

(29 Lo o v

B B L2 R
RR

f —

m—-.3 |—™

LB o

WL

W

—+ar Hydraulic unit

Check

connector

Fig. 162
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1. CHECK HYDRAULIC UNIT SOLENOID

1) Turn ignition switch ON.

2) Ground check-connector terminal, and check sole-
noid valve for operation (sound which indicates proper
operation).

Each time solenoid activates, system circuit is inter-

rupted. To check again, first turn ignition switch OFF
and then ON.

TROUBLE CODE/Connector & Terminal:
1/ (B34) No. 2 — Body
2/ (B34) No. 11 — Body
3/ (B34) No. 12 — Body
4 / (B34) No. 3 — Body

i
g

C4-604

Fig. 163
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2. CHECK SOLENOID (ON ABS CONTROL UNIT
SIDE)

1) Turn ignition switch ON.

2) Attach circuit tester’s positive probe to terminal (cor-
responding with solenoid) and ground probe to ground
and measure voltage between terminal and ground.
Each time solenoid activates, system circuit is inter-
rupted. To check again, first turn ignition switch OFF
and then ON.

TROUBLE CODE/Connector & Terminal:
1/ (R7) No. 2 — Body
2 / {R7) No. 35 — Body
3/ (R7) No. 19 — Body
4 / (R7) No. 18 — Body
Specified Voltage: 0 V (solenoid in operation)
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C: TROUBLE CODE (5 and 6) — Faulty front ABS sensor

CONTENTS OF DIAGNOSIS:
® Faulty front wheel speed sensor or harness
® Faulty ABS control unit

1 | Check signal emitted from sensor (on ABS con-

TROUBLE SYMPTOM:
® ABS does not operate.

trol unit side).
r Not OK

OK Replace ABS C/U terminal poor contact. (Replace
P ABS C/U.)

oK
> Repair harness/connector.

2 | Check sensor.

;Not OK

(after tone wheel check) Replace sensor.
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BRAKES

[T5C2] 4-4

1. CHECK SIGNAL EMITTED FROM SENSOR (ON
ABS CONTROL UNIT SIDE)

1) Disconnect connector from ABS control unit. (Refer
to No. T6A1)

2) Raise all four wheels off ground.

3) Measure voltage between ABS control unit terminals
using a digital circuit tester (set in “AC” range) accord-
ing to trouble code.

TROUBLE CODE/Connector & Terminal:
5/ (R7) No. 4 — No. 22
6 / (R7) No. 11 — No. 21
Specified Voltage:
200 — 300 mV (at “creep’” speed of AT model)

4) Disconnect ABS control unit connector, and mea-
sure resistance between sensor and ground.

Connector & terminal/Specified Resistance:
{R7) No. 22 — Body/1 M} min.
(R7) No. 21 — Body/1 MQ min.

2. CHECK SENSOR

1) Disconnect sensor connector.
2) Measure resistance between sensor terminals.

TROUBLE CODE/Connector & Terminal:
5/ Sensor LHNo. 1 — No. 2
6 / Sensor RH No. 1 — No. 2
Specified Resistance: 0.8 — 1.3 kQ

3) Measure resistance between sensor connector ter-

minal and ground.

®19)
@ Sensor side

C4-748

Fig. 165
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Connector & terminal/Specified Resistance:
{B18) No. 1 — Body/1 MQ min.
{B3) No. 1 — Body/1 MQ min.
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BRAKES

D: TROUBLE CODE (7 and 8) — Faulty rear ABS sensor

CONTENTS OF DIAGNOSIS:

® Faulty rear wheel ABS sensor or harness

® Faulty ABS control unit

TROUBLE SYMPTOMS:
® ABS does not operate.
® Rear wheels only are occasionally controlled by ABS.

trol unit side).

1 | Check signal emitted from sensor {on ABS con-

+ Not OK

2 | Check sensor.

oK Replace ABS C/U terminal poor contact. (Replace
P ABS C/U.)

OK
» Repair harness/connector.

1 Not OK

Faulty sensor
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1. CHECK INPUT SIGNAL OF SENSOR TO ABS
CONTROL UNIT

1) Disconnect connector from ABS control unit. {Refer
to No. T6A1)

2) Raise wheels off ground.

3) Measure voltage between ABS control unit terminals
using a digital circuit tester, {Set in “AC"” range) accord-
ing to trouble code.

TROUBLE CODE/Connector & Terminal:
7/(R7) No. 24 — No. 26
8/(R7) No. 7 — No. 9
Specified Voltage:
200 — 300 mV (at “creep’ speed of AT model)

4) Disconnect ABS control unit connector and measure
resistance between sensor and ground.

Connector & Terminal/Specified Resistance:
(R7} No. 26 — Body/1 MQ min.
(R7) No. 9 — Body/1 MQ min.

2. CHECK SENSOR

1) Disconnect sensor connector.
2) Measure resistance between sensor terminals.

TROUBLE CODE/Connector & Terminal:
7/Sensor RH No. 1 — No. 2
8/Sensor LH No. 1 — No. 2

Specified Voltage: 0.8 — 1.3 kQ

3) Measure resistance between sensor connector ter-
minal and ground.

Q
O a
&
2
<@ Sensor side

C4-749

Fig. 167

Connector & Terminal/Specified Resistance:
(R36) No. 1 — Body/1 MQ min.
{R18) No. 1 — Body/1 MQ min.
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E: TROUBLE CODE (9) — Faulty hydraulic motor or motor relay

CONTENTS OF DIAGNOSIS: TROUBLE SYMPTOM:
® Faulty main power supply ® ABS does not operate.
® Faulty hydraulic motor or motor relay built into hy-
draulic unit
Not OK - -
1 | Check motor relay coil {on ABS control unit side). 4 | Check relay coil {on hydraulic unit side).
+ oK
2 (s:ir(;:():.k motor relay contacts {on hydraulic unit —p»| 5 | Check and repair motor power line harness.
+ Not OK
Not OK
3 | Check motor relay. > Replace motor relay.

+OK

Replace hydraulic unit.
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1. CHECK RELAY COIL (ON ABS CONTROL UNIT 4. CHECK RELAY COIL (ON HYDRAULIC UNIT

SIDE)

1) Turn ignition switch OFF.

2) Disconnect ABS control unit connector.

3) Disassemble ABS control unit connector.

4) Measure resistance between ABS control unit termi-
nals.

Connector & terminal/Specified Resistance:
{R7) No. 17 — No. 28/45 — 55 Q

2. CHECK MOTOR RELAY CONTACTS (ON HY-
DRAULIC UNIT SIDE)

1) Disconnect connectors from hydraulic unit.

2) Measure resistance between hydraulic unit termi-
nals.

Terminal/Specified Resistance:
(To F43) No. 2 — (To R1) No. 4/1 MQ min.

3. CHECK MOTOR RELAY

1) Remove motor relay.

2) Attach circuit tester probes to terminals, as shown in
Figure.

Fig. 169

3) Measure resistance between terminals.

Terminal/Specified Resistance:
No. 30 — 87/0 Q(when 12 volts applied)
No. 30 — 87/1 MQ) min. {(when no voltage is applied)

87

SIDE)

1) Disconnect connector from hydraulic unit.
2) Measure resistance between hydraulic unit termi-
nals.

Terminal/Specified Resistance:
No. 5 — No. 6/45 — 55 Q

When resistance checks out “Not OK"”, check relay as a
single unit.

o [f resistance checks out “OK", replace hydraulic unit.
o [f “Not OK”, repair harness connector between ABS

control unit and hydraulic unit.

3) Disconnect connectors from ABS control unit and
hydraulic unit. Measure resistance between connectors,
and between each connector and ground.

Connector & terminal/Specified Resistance:
(R1) No. 5 — (R7) No. 28/0 ©
(R1) No. 6 — (R7) No. 17/0 Q
(R1) No. 5 — Body/1 MQ min.
(R1) No. 7 — Body/1 MQ min.

5. CHECK AND REPAIR MOTOR POWER HAR-
NESS

1} Turn ignition switch ON.

2) Measure voltage between hydraulic unit connector
and ground.

Connector & terminal/Specified Voltage:
(F43) No. 2 — Body/10 — 12V




4-4 [T5FO] BRAKES

F: TROUBLE CODE (10) — Faulty valve relay or interrupted system operation (caused by

symptoms other than those indicated at left.), unidentified fault are not equivalent to
trouble codes (1) — (16).

CONTENTS OF DIAGNOSIS: TROUBLE SYMPTOM:

e Faulty main power supply (include earth pint) & ABS does not operate.
® Faulty hydraulic unit valve relay

o [nterference with other system

Not OK
1 | Check valve relay (on ABS control unit side). 4 | Check valve relay coil {on hydraulic unit side).
¥ o
oK
2 | Check hydraulic unit valve relay. » 5 Check and repair valve power harness.
6 1 Troubleshoot in accordance with trouble codes 1
Not OK through 16.
Not OK
3 | Check valve relay. > Replace relay.
7 ox
Not OK
Check trouble code 1 — 16 again. > Replace.

+OK

Replace hydraulic unit.
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1. CHECK VALVE RELAY COIL (ON ABS CON-
TROL UNIT SIDE)

1) Turn ignition switch OFF.

2) Disconnect ABS control unit connector.

3) Disassemble connector. (Refer to No. T6A1.)

4) Measure resistance between ABS control unit termi-
nals.

Connector & terminal/Specified Resistance:
(R7) No. 17 — No. 27/80 — 90 Q

2. CHECK HYDRAULIC UNIT VALVE RELAY

1) Disconnect connector from hydraulic unit.

2) Measure resistance between hydraulic unit termi-
nals.

Terminal/Specified Resistance:
(To F43) No. 1 — (To R1) No. 11/1 MQ min.

3. CHECK VALVE RELAY AS A SINGLE UNIT

1) Remove valve relay.

2) Attach circuit tester probes to terminals, as shown in
Figure.

B4-539

Fig. 171

3) Measure resistance between respective terminals.

Terminal/Specified Resistance:
No. 87 — 30/0 Q(when 12 volts applied)
No. 87 — 30/1 MQ (when no voltage is applied)
No. 87a — 30/1 MQ(when 12 volts applied)
No. 87a — 30/0 Q{when no voltage is applied)

90

4. CHECK HYDRAULIC UNIT VALVE RELAY COIL
1) Disconnect connector from hydraulic unit.

2) Measure resistance between hydraulic unit termi-
nals.

Terminal/Specified Resistance:
(To R1) No. 6 — No.12/80 — 90 Q

When resistance checks out “Not OK"”, check relay as a
single unit.

3) Disconnect connectors from ABS control unit and
hydraulic unit. Measure resistance between connectors.

Connector & terminal/Specified Resistance:
(R1) No. 6 — (R7) No. 17/0 Q
{R1) No. 12 — (R7) No. 27/0 Q
(R1) No. 6 — Body/1 MQ min.
(R1) No. 12 — Body/1 MQ min.

If resistance checks out “OK", replace hydraulic unit; if
“Not OK"”, repair harness/connector between ABS
control unit and hydraulic unit.

5. CHECK AND REPAIR POWER HARNESS

1} Turn ignition switch ON.

2) Measure resistance between hydraulic unit connec-
tor and ground.

Connector & terminal/Specified Voltage:
(F43) No. 1/10 — 12 V




BRAKES
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G: TROUBLE CODE (16) — Faulty ABS control unit

CONTENTS OF DIAGNOSIS: TROUBLE SYMPTOMS:

o Faulty ABS control unit

® Faulty power supply to ABS control unit or faulty
ground system

e Faulty ABS sensor

® ABS control unit does not operate.
® ABS activates faster than specifications when braking
on high “u* (dry asphalt) road.

Not OK
1 | Check power supply to ABS C/U. >

Repiar harness/connector.

+ Not OK

2 | Check ABS sensor. >

Repiar harness/connector.

v

Replace ABS C/U terminal poor contact. (Replace
ABS C/U.)

1. CHECK POWER SUPPLY TO ABS CONTROL
UNIT
1) Refer to trouble code (0)[T5A0].

2. CHECK ABS SENSOR
1) Refer to trouble code (5 and 6)[T5C0]
and trouble code (7 and 8)[T5D0].
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BRAKES

6. General Troubleshooting Chart

A: VIBRATING PEDAL AND NOISE

Brake pedal vibrates
and noise occurs.

Depress brake pedal
abruptly to check if
such problems occur
while ABS is in opera-
tion.

\

———-}LNormal

When do prob-
lems occur?

>

When engine
starts

Before vehicle
attains initial 10
km/h (6 MPH)
speed immedi-
ately after engine
starts

—>

>| Check using self-diagnosis system according to trouble code.

Do problems stop
within 5 seconds?

YES

—}I Normal

NO
Goto (@) .

Only when vehi-
cle is being
driven

Brake pedal is
released.

— 4

ABS sometimes operates when variations in wheel rotating

speed occur):

joxl+\}

® 00

. During shifts (Band brake locks wheels)

. When riding over an obstacie

During rough-road driving

. During “U” turns (“Slip” signal often is emitted.)
. When wheels are stuck

Except for those outlined above

Goto @ .

|

Brake pedal is
depressed.

ABS sometimes operates except when
brake pedal is depressed abruptly:

1, 00

a. Low “u" roads

b. “U” turns during high-speed opera-

tions

c. During rough-road driving

d. When tire chains are instalied

e. Use of improper tires

f. Excessive free play of wheels and as-

sociated parts

Check tire pres-
sure.

{Premature wear
may occur if tires
other than those
specified are
used.)

a. Use specified
tires.

b. Adjust tire

pressure evenly.
c. Use of an
“emergency” tire
d. Check whesls
and associated
parts if excessive
free play is noted.

L»

Except for those
outlined above

—Goto ().
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Pedal vibration
and noise occur
when any electric
switch is oper-
ated.

Check if vehicle

Noise occurs in
body harnesses.

|

Check that car telephone, personal
receiver- transmitter, etc. are installed
properly as required by laws or regula-
tions. Check that harnesses are routed
properly.

Check that harnesses are free from
twisting (or maintained to less than 35-
mm pitch.)

Check that harnesses are not routed too
closely to other electrical units which
could serve as a source of noise.

Check ground clearance and adjust as

profile is correct > required.

(front end of vehi-

cle tilts down

greater than rear

end).

Warning light > Check using self-diagnosis system, ac-
comes on. cording to trouble code.

Warning light H Faulty wheel

does not come speed sensor

on.

F-1: Check wheel speed sensor for
improper installation.

J B

Faulty ABS con-
trol unit
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B: EXCESSIVE STOPPING DISTANCE

Stopping distance is Snowy or sandy (low “i”}) roads ——pp| Stopping distance may sometimes be longer than
too great. for models not equipped with ABS.
Check if stopping Ves —» Check wheels and asso-

ciated parts for loose-
ness.
Check tires for improper

distance continues
to be excessive
when ABS is inacti-

. specifications.
yateg By disconnect- No L—-——-—}Go to A-Q). Bleed air from brake line.
ing H/U connector. Check brake system for
abnormalities.

C: IMPROPER PEDAL OPERATION

Pedal does +——J»| Long pedal —p»{ Check if Yes —-p»| On ABS-equipped model, pedal stroke may be
not operate stroke brakes oper- slightly longer than for models which are not
properly. ate properly. equipped with ABS.

No —JP» Bleed air
from brake
line.

Lpp| Short pedal | | Check if Yes |—p| Normal

stroke brakes oper-
ate properly.

No P Check if > Goto A-Q

brakes oper-
ate properly
when ABS is
inactivated
by discon- No |—P»| Check brake
necting H/U system.
connector.

Yes
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D: ABS INOPERATIVE

ABS does not operate. 9| Warning light comes on. ——>| Check using self-diagnosis system.
Check if abnormalities are noted when
| brakes are applied at a speed less’ —Fp»| Normal
than 10 km/h (6MPH).
L) Except for those outlined above ————pGoto A-@ .
E: FREQUENT ABS OPERATION
ABS oper- Check if Yes Faulty wheel |————Jp»| Check wheel
ates fre- brake force speed sen- ABS sensor.
quently. is properly sor system
distributed
l__.y to wheels.
No L————Pp»| Check brake | Excessive front axle free play

system.
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F3: Check H/U for improper opera-
tion. (Ref. to No. T7F3)

L Go to A-Q) .
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BRAKES

F: INSPECTION OF COMPONENTS

1. ABS SENSOR INSTALLATION

1) Dismount brake as outlined in manual to gain access
to speed sensor and tone wheel for inspection.

2) Check pole piece and tone wheel for accumulation of
foreign particles. If necessary, remove foreign particles
and clean.

3) Check tone wheel teeth for cracks for deformities. If
necessary, replace tone wheel (No. of teeth: 44) with a
new one.

4) Check tone wheel for looseness.

Tightening torque:
10 — 16 N*m (1 — 1.6 kg-m, 7 — 12 ft-lb)

5) Measure tone wheel-to-pole piece gap over entire
perimeter of the wheel.

r Front
l
“t
Sensor gap
B4-542
Fig. 172
Front wheel Rear wheel
Specifications 0.7 — 1.0 mm 05— 1.0 mm
{0.028 — 0.039 in) (0.020 — 0.039 in)

if measurements check out “Not OK”, adjust the gap
using spacers (Part No. 26755AA000). If spacers cannot
correct the gap, replace worn sensor or worn tone
wheel.

6) Check hub runout.

Rear

T

Sensor gap

B4-543

Fig. 173

Specifications 0.05 mm (0.0020 in)

7) Forinspection procedures of sensors, refer to “Trou-
ble Codes 5, 6, 7 and 8”.
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2. HYDRAULIC UNIT INSPECTION

Fluid oozed

C4-608

Fig. 174

1) Check parts for traces of brake fluid or dents. Clean
parts and tighten pipe connections, etc. if traces of
brake fluid are noted. Replace hydraulic unit if parts are
excessively dented or damaged.

2) Check bracket for looseness or improper installation,
damper for damage, and attaching nuts for looseness.

Parts must be tightly in place and

Specifications free from damage.

3) Check connectors for improper installation.

Connectors must be tight and

cifications
Specifica secure.

4) Check each relay as a single unit. Refer to ““Trouble
Code 9” for inspection of motor relay and “Trouble
Code 10" for valve relay.

5) Valve inspection

Refer to step 1 under “Trouble Code 1 through 4” for
instructions. OK
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