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PRECAUTIONS AND PREPARATION

“ Commercral service tool

SBR6B6C

Precautions

e Recommended brake fluid.
For Europe: DOT3 or DOT4
Except for Europe: DOT3
For Europe, never mix different type brake fluids (DOT3
and DOT4).

e Never reuse drained brake fluid.

e Be careful not to splash brake fluid on painted areas.

e To clean or wash all parts of master cylinder, disc brake
caliper and wheel cylinder, use clean brake fluid.

® Never use mineral oils such as gasoline or kerosene. They
will ruin rubber parts of the hydraulic system.

e Use flare nut wrench when removing and installing brake
tube.

o Always torque brake lines when installing.

WARNING:

e Clean brake pads and shoes with a waste cloth, then wipe

with a dust collector.

Commercial Service Tools

Tool name

Description

(1) Flare nul crows foot
2) Torque wrench

Removing and installing each brake piping

a: 10 mm (0.39 in)

Brake fluid pressure
gauge

NT151

Measuring brake fluid pressure

BR-2




BRAKE HYDRAULIC LINE/CONTROL VALVE

: Front brake

= ' Secondary line
= Prnmary line

Brake Hydraulic Line

Rear Lrake

ABS actuator

Proportioning valve

(=—=)
Brake boosier o

Master cylinder

[O) : Flare nut 15 - 18 (1.5 - 1.8, 11 - 13) ~
Connecting bolt 17 - 20 (1.7 - 2.0, 12 - 14) w7

O Nem (kg-m 1e-8

SBHYYUC

S5BR842

REMOVAL

CAUTION:

o Be careful not to splash brake fluid on painted areas; it
may cause paint damage. If brake fluid is splashed on .
painted areas, wash it away with water immediately.

e All hoses must be free from excessive bending, twisting
and pulling.

1. Connect vinyl tube to air bleeder valve.

2. Drain brake fluid from each air bleeder valve by depress-
ing brake pedal.

3. Remove flare nut connecting brake tube and hose, then
withdraw lock spring.

4. Cover openings to prevent entrance of dirt whenever dis-
connecting brake line.

INSPECTION

Check brake lines (tubes and hoses) for cracks deterioration ]
or other damage. Replace any damaged parts. 4

BR-3




BRAKE HYDRAULIC LINE/CONTROL VALVE
Brake Hydraulic Line (Cont’d)
= ] INSTALLATION
CAUTION:
N e Refill with new brake fluid.
> For Europe: DOT3 or DOT4

@ Except for Europe: DOT3
N For Europe, never mix different type brake fluids (DOT3

\\\ and DOT4).
AN

o Never reuse drained brake fluid.

—_

| Tighten all tlare nuts and connecting boits.
Commercial service tool . .

Specification:
o SBRBBEC | Flare nut

15-18 N'm (1.5 - 1.8 kg-m, 11 - 13 fi-1b)

Connecting bolt
17 - 20 N-m (1.7 - 2.0 kg-m, 12 - 14 ft-Ib)
2. Refill untit new brake fluid comes out of each air bleeder

valve.
3. Bleed air. Refer to “Bleeding Brake System’ (BR-5).

Proportioning Valve

INSPECTION

CAUTION:

o Carefully monitor brake fluid level at master cylinder.

e Use new brake fluid.
For Europe: DOT3 or DT4
Except for Europe: DOT3
For Europe, never mix different type brake fluids (DOT3
and DOT4).

o Be careful not to splash brake fluid on painted areas; it
may cause paint damage. If brake fluid is splashed on

Brake fiuid pressure gauge ' paint areas, wash it away with water immediately.

4//_‘ . 1. Connect Tool to air bleeders of front and rear brakes on
: either LH and RH side.

Bleed air from the Tool.

3. Check fluid pressure by depressing brake pedal.

Unit- kPa (bar, kg/cm?®, psi)

- Brake fluid pressure
gauge

SBRB22BA

1

N

Applied pressure (Front brake) 7,355 (73 6, 75 1,067)

5.100 - 5,492

utput pr re (R brak
Output pressure (Rear brake) | (510-549,52-56, 739 - 796)

SBRB23BA

4. Bleed air after disconnecting the Toot. Refer to “'Bleeding
Brake System’ (BR-5).

BR-4



CHECK AND ADJUSTMENT

— ‘M | “ Checking Brake Fluid Level
——— ax line

|U U ' lﬂu ]_TU e Check fluid' level in reservoir tank. It should be between

. L Max f'and Min lines on reservoir tank.

_ _ e If fluid level is extremely low, check brake system for
MA Y / Min line leaks.

oK / e If brake warning famp comes on, check brake fluid level
) s switch and parking brake switch.

MIN

L SBR418CB

Checking Brake Line

CAUTION:

If leakage occurs around joints, retighten or, it necessary,

replace damaged parts.

1. Check brake lines (tubes and hoses) for cracks, deteriora-
tion or other damage. Replace any damaged parts.

2. Check for oil leakage by fully depressing brake pedal while
engine is running.

Changing Brake Fluid

CAUTION:

e Refill with new brake fluid.
Far Europe: DOT3 or DOT4/Except for Europe: DOT3
For Europe, never mix different type brake fluids (DOT3
and DOT4).

o Always keep fluid level higher than minimum line on res-
ervoir tank.

o Never reuse drained brake fluid.

J e Be careful not to splash brake fluid on painted areas; it
SBR41SC may cause paint damage. |f brake fluid is spiashed on :::
painted areas, wash it away with water immediately.

1. Clean inside of reservoir tank, and refilf with new brake
fluid.

2. Connect a vinyl tube to each air bleeder valve.

3. Drain brake fluid from each air bleeder valve by depress-
ing brake pedal.

4. Refill until brake fluid comes out of each air bleeder valve.
Use same procedure as in bleeding hydraulic system to
refill brake fluid. Refer to “Bleeding Brake System' (BR-
5).

Bleeding Brake System

CAUTION:

e Carefully monitor brake fluid level at master cylinder dur-
ing bleeding operation.

e Fill reservoir with new brake fluid.
For Europe: DOT3 or DOT4/Except for Europe: DOT3
For Europe, never mix different type brake fluids (DOT3
and DOT4).
Make sure it is full at all times while bleeding air out of
system.

SBRQSSJ

BR-5
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NN T
CHECK AND ADJUSTMENT
~ Bleeding Brake System (Cont’d)

e Place a container under master cylinder to avoid spillage
of brake fluid.

e Turn ignition switch OFF and disconnect ABS acluator con-
nectors or battery ground cable.

—

e Bleed air in the following order.
Right rear brake — Left rear brake —
Right front brake — Left front brake

1. Connect a transparent vinyl tube to air bleeder valve.

2. Fully depress brake pedal several times.

3. With brake pedal depressed, open air bleeder valve to
release air.

4. Close air bleeder valve.

5. Release brake pedal slowly.

6. Repeat steps 2. through 5. until clear brake fluid comes out

L 5BR41SC | of air bleeder valve.

BR-6




BRAKE PEDAL AND BRACKET

SEC. 465

—

Ctevis pin -~

{OJ 13 - 18 (1.3

{q: Nem (kg-m, ft-ib)

Lock nut

Dash msu\ato(
/

Floor panet - =

9 Nem (kg-m, ft-lb)

__.,,.i) Ji._
|~
b
/

/
Input rod /|
/

Zt_ock nut

I

Irput rod\ [O)16 - 22 (16 - 2.2, 12 - 16)

- 0‘ C: switch and

___LL,‘,

ASCD switch

[B12-15
(12- 15,
9-11)

Vs Flocr carpet
Dash msulator

SBRO710

Stays tnside

Clewis

Removal and Installation

2169 - 12)-7

7 Stop lamp switch

O] 13 -16 (13 - 16,9 - 12)

S8R565CC

Inspection

Check brake pedal for following items. .
e Brake pedal bend '
e Clevis pin deformation

e Crack of any welded portion

Adjustment

Check brake pedal free height from dash reinforcement panel.
Adjust if necessary.

H: Free height
Refer to SDS (BR-66).
D: Depressed height

Refer to SDS. (BR-66).
Under force of 490 N (50 kg, 110 ib)
with engine running
C,, C,; Clearance between pedal stopper and
threaded end of stop lamp switch and ASCD
switch
0.3-1.0 mm (0.012 - 0.039 in)

1. Loosen lock nut and adjust pedal free height by turning
brake booster input rod. Then tighten lock nut.

2. Check pedal free play.

Make sure that stop lamps go off when pedal is released.

3. Check brake pedal's depressed height while engine is run-
ning. If lower than specification, check for leaks, air in
system, or damage to components (master cylinder, wheeli
cylinder, etc.). Then make necessary repair.

BR-7
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MASTER CYLINDER

SEC. 460

Proportioning valve —-
(Do not disassembile.}

* [ubricate piston cup with brake
fluid or rubber grease when
assembling master cylinder

(1) Reservoir cap

(2; Oil filter

3 Reservoir tank

Seal

8 Cylinder body

®) O-ring

J) Piston stopper

(8 Secondary pision assembly
(@) Primary piston assembly
{i® Stopper cap

oy

SO @

®N*

57

\
“on*

’
e

. T 2-15 12415, 9 - 1)

DT 20-34

(0.20 - 0.35, 1.4 - 2.5)
ﬁ . Brake fluid

[O N-m (kg-m. #t-Ib)
SBRB51CA

Removal

CAUTION:

Be careful not to splash brake fluid on painted areas; it may
cause paint damage. If brake fluid is splashed on painted
areas, wash it away with water immediately.

1. Connect a vinyl tube to air bleeder valve.

2. Drain brake fluid from each air bleeder vaive, depressing
brake pedal to empty fluid from master cylinder.

3. Remove brake pipe flare nuts.

4. Remove master cylinder mounting nuts.

Disassembly

1. Bend claws of stopper cap outward.

BR-8



MASTER CYLINDER

SBR231C

Secondary pisfon

=

Primary piston

(a0

SBR354C‘

SBR222B

e SBR704C

Disassembly (Cont’d)

2. Remove valve stopper while piston is pushed into cylinder.
3. Remove piston assemblies.

If it is difficult to remove secondary piston assembly, gradu-
ally apply compressed air through fluid outlet.

4. Oraw out reservoir tank.

Inspection

Check for the foliowing items.

Replace any part if damaged.

Master cylinder:

e Pin holes or scratches on inner wall.
Piston:

e Deformation of or scratches on piston cups.

Assembly

1. Insert secondary piston assembly. Then insert primary pis-
ton assembly.

e Pay attention to alignmeni of secondary piston slit with
valve stopper mounting hole of cylinder body.

2. Install stopper cap.

Before installing stopper cap, ensure that claws are bent
inward.

3. Push reservoir tank seals.

4. Push reservoir tank into master cylinder.

5. Install valve slopper while piston is pushed into cylinder.
Installation

CAUTION:

¢ Refill with new brake fluid.
For Europe: DOT3 or DOT4/Except for Europe: DOT3
For Europe, never mix different type brake fluids (DOT3
and DOT4).

e Never reuse drained brake fluid.

1. Place master cylinder onto brake booster and secure
mounting nuis lightly.

2. Torque mounting nuts.

12 - 15 N'm (1.2 - 1.5 kg-m, 9 - 11 {t-ib)

3. Fill up reservoir tank with new brake fluid.

4 Plug all ports on master cylinder with fingers to prevent air
suction while releasing brake pedal.

5. Have driver depress brake pedal slowly several times until
no air comes out of master cylinder.

6. Fit brake lines to master cylinder.

7. Tighten flare nuts.

[0}: 15- 18 N'm (1.5 - 1.8 kg-m, 11 - 13 ft-Ib)

8. Bleed air from brake system. Refer to "Bleeding Brake

System" (BR-5)

BR-9
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BRAKE BOOSTER/VACUUM HOSE

SBRO32A

E‘:EC. 470
\_J Snap pin ——_ & ~._ .~ Gasket
@ SR \ﬁJ e \
P VAN
P NPT S
|/ “\ . N I
\;ﬁ -~ ‘\\\\L\\\ \\\\\L 5 \\\-/Jj SR
i SN R\ SR
N N R ~
S S - :
j\~& BB ) ]
. ? , 4 e
AN L )

A Clews pn 9 - 12}
Brake boaster

)12 - 15 ] Nm ikg-m, be)‘l
)

{(12-159-1 SBAR232C8

\

Qutput rad length

SBR281A

Brake Booster
ON-VEHICLE SERVICE

Operating check

e Stop engine and depress brake pedal several times. Check

that pedal stroke does not change.

o Depress brake pedal, then start engine. If pedal goes down

slightly, operation is normal.
Airtight check

e Start engine, and stop it after one or two minules. Depress
brake pedal several times slowly. The pedal should go
further down the first time, and then it should gradually

rise thereafter.

e Depress brake pedat while engine is running, and stop
engine with pedal depressed. The pedal stroke should not
change after holding pedal down for 30 seconds.

REMOVAL
CAUTION:

¢ Be careful not to splash brake fluid on painted areas; it
may cause paint damage. If brake fluid is splashed on
painted areas, wash it away with water immediately.

o Be careful not to deform or bend brake pipes, during

removal of booster.

INSPECTION
Output rod length check

1. Apply vacuum of ~66.7 kPa (—867 mbar, -500 mmHg, —-19.69
inHg) to brake booster with a handy vacuum pump.

2. Check output rod fength.
Specified length:
10.4 mm (0.409 in)

INSTALLATION
CAUTION:

e Be careful not to deform or hend brake pipes, during

installation of booster.
e Replace clevis pin if damaged.
¢ Refilt with new brake fluid.

For Europe: DOT3 or DOT4/Except tor Europe: DOT3
For Europe, never mix different type brake fluids (DOT3

and DOT4).
e Never reuse drained brake fluid.

e Take care not to damage brake boostier mounting bolt

BR-10




BRAKE BOOSTER/VACUUM HOSE

Approx. 125 mm (4.92 in)

|

)

/Clevis

SBR116B

-~

— - ~J

Mre than 24 mm

{0.94 in)

Connect hose until it contacts
protrusion on vacuum tube

SBRZZS_B‘

Intake manifoid Brake booster
side side

B

SBR498A

=) [
Booster side Engine side

‘ SBRY43A

Brake Booster (Cont’d)

thread when installing. Due to the angle of in

stallati
threads can be damaged by the dash panel. ation,

1. Before fitting booster, temporarily adjust clevis to dimen-
sion shown.

2. Fit booster, then secure mounting nuts (brake pedal
bracket to booster) lightly.

3. Connect brake pedal and booster input rod with clevis pin.

4. Secure mounting nuts. -z

Specification: 13 - 16 N°-m (1.3 - 1.6 kg-m, 9 - 12 ft-1b)

5. Install master cylinder. Refer to “Installation’” in "MASTER
CYLINDER" (BR-9). ol

6. Bleed air. Refer to "“Bleeding Brake System' (BR-5). i

kil
Vacuum Hose
REMOVAL AND INSTALLATION 3T
CAUTION:
When installing vacuum hoses, pay atlention to the following

L

points.

e Do not apply any oil or lubricants to vacuum hose and
check valve.

e Insert vacuum tube into vacuum hose as shown.

RN

¢ Install check valve, paying attention to ils direction.

INSPECTION

Hoses and connectors

Check vacuum lines, connections and check valve for
airtightness, improper attachment chafing and deterioration. =}

Check valve
Check vacuum with a vacuum pump.

Connect to booster side | Vacuum should exist.

Vacuum should not exist,

Connect to engine side

BR-11




FRONT DISC BRAKE (OPF25V)

SEC. 40
[C)7-9(07-09,51-65

O72-97(73-99,53-71)

ot

Do not ramove or
loosen these boits.

D
72 - 97 ;
IOJ(73 9.9 53 -T1

Do not remove or

loosen these bolts.

@: PBC (Poly Buty! Cuprysil) grease or
silicone-based grease point
®: Rubber grease point
E' Brake fluid point

[OJ: N-m (kg-m, ft-lb)

4oy

SBRY91IC

A Caliper ® Pad pin @) Outer pad
"2 Retaining ring @ Outer shim A @ Inner pad
(3 Dust seal (® Cross spring @ Inner shim B
4) Piston seal {@® Outer shimB 49 Inner shim A
8. Piston d® Pad retainer @ Clip
Pad Replacement
CAUTION:
e When pads are removed, do not depress brake pedal
because piston will pop out.
e Be careful not to damage dust seal or get oil on rotor.
Always replace shims when replacing pads.
1. Remove clip from pad pin and then remove pad pin.
2. Remove cross spring.
3. Pull out outer pad and insert it tempararily between lower
piston and rotor as shown.
4. Push back upper piston with a suitable tool and insert new
pad so it contacts upper piston as shown.
5. Pull out old pad.
6. Push back lower piston with a suitable tool.
7. Pull out new pad and reinstall it in the proper position.
8. Repeat step 3 to 7 for inner pad.
9. Install cross spring, pad pin and clip.
¢l
— SBRY93C

BR-12




FRONT DISC BRAKE (OPF25YV)

Removal and Installation

1. Disconnect brake tube.
2. Remove brake pad.
3. Remove brake caliper mounting bolts.

Disassembly

1. Remove retaining ring.
2. Push out piston with dust seal using compressed air.

SBR225C

—Piston seal

\/::_

3. Remove piston seal.

SBR79BA
CAUTION:
Be careful not to loosen or remove bolts joining both sides of

caliper.
If there is any fluid leakage, replace caliper assembly.

SBRYISC

BR-13
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FRONT DISC BRAKE (OPF25V)

SBR0198

SBRO2CB

Inspection

CALIPER

e Check dust seals for damage.

s Check calipers for damage, rust or foreign materials.

e Check inside surface of cylinder for scoring, rust, wear,
damage or foreign materials. Replace if any such condition
exists.

e Eliminate minor damage from rust or foreign materials by
polishing surface with fine emery paper.

CAUTION:

Use brake fluid to clean.

PISTON

Check piston for scoring, rust, wear, damage or foreign mate-
rials. Replace if any condition exists.

CAUTION:

Piston sliding surtace is plated. Do nol polish with emery
paper even if rust or toreign materials are stuck lo sliding
surface.

PAD PIN AND CLIPS

Check for wear, cracks deformation, deterioration, rust or
other damage. Replace if any such condilion exists.

RUNOUT

1. Securc rotor to wheel hub with al least two nuts (M12 x
1.25).
2. Check runout using a dial indicator.
Make sure that wheel bearing axial end play is within the
specifications before measuring. Refer to ‘“‘Front Wheel
Bearing’’ in FA section.
Maximum runout:
0.05 mm (0.0020 in)
3. If the runout is out of spccification, find minimum runout
pasition as follows:
a. Remove nuts and rotor from wheel hub.
b. Shift the rotor one hole and secure rotor to whee! hub
with nuts.
c. Measure runout.
d. Repeat steps a. to ¢ so that minimum runout position
can be found.
4 It the runout is still out of specification, turn rotor with
on-car brake lathe ("“MAD, DL-8700", “AMMCQ 700 and
705" or equivalent).

THICKNESS
Thickness variation (At least 8 positions):
Maximum 0.01 mm (0.0004 in)
If thickness variation exceeds the specification, turn rotor with
on-car brake lathe.
Rotor repair limit:
28.0 mm (1.102 in)

BR-14



FRONT DISC BRAKE (OPF25V)

P

7 Piston seal

-

Retaining

nng -

(

SBR743A

SBR744A

Assembly

1.
2.

3.
4.

Inspection (On-vehicle)

insert piston seal into groove on cylinder body

With dust seal fitted to piston, install piston into cylinder
body.

Secure dust seal properly.

Install retaining ring.

DISC PAD

Check pad shims for deformation or damage.
Check disc pad for wear or damage.
Pad standard thickness (A): e
10.0 mm (0.394 in)
Pad wear limit (A):
2.0 mm (0.079 in)

W

BR-15
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REAR DISC BRAKE

Pad Replacement

WARNING:
Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne particles or other materials.
CAUTION:
e When cylinder body is open, do not depress brake pedal
because piston will pop out.
e Be careful not to damage piston boot or get oil on rotor.
Always replace shims in replacing pads.
e If shims are rusted or show peeling of rubber coat, replace
them with new shims.
e [t is not necessary to remove connecting bolt except for
disassembly or replacement of caliper assembly. In this
case, suspend cylinder body with wire so as not to stretch
brake hose.
Remove master cylinder reservoir cap.
Release parking brake.
Remove brake cable mounting bolts from the rear suspen-
sion.
Remove pin bolts.
Remove cylinder body. Then remove pad retainers, and
inner and outer shims.
Standard pad thickness:
9.5 mm (0.374 in)
Pad wear limit:
2.0 mm (0.079 in)

W -

Sdie

SBRBSEC

6. When installing new pads, push piston into cylinder body
by gently turning piston clockwise, as shown.

Carefully monitor brake fluid level because brake fluid will

return to reservoir when pushing back piston.

// SBR6E41

Commercial
service tool

SBRE68C

BR-16



REAR DISC BRAKE

—

SEC. 441

PBC (Poly Butyl Cuprysil)
grease or silicone-based
grease point

Rubber grease point

O] Nem (kg-m, fi-Ib)
P

Brake fluid paint

() 7-9(07-09,51-65

MmO 22-31——
(22-32,16- 23

» N T BEER

YD) 25 - 29 (25 - 3.0, 18 - 22)

@00 - 52
) (3.9 - 5.3, 28 - 38)
\4_D/ﬁk® to pad contact
area
SBRE59C

I Nut

(2 Washer

(3 Return spring

(@ Parking brake fever
(® Cam boot

& Cam

(@) Brake hose
(8) Connecting boll

90 Copper washer

40 Bleed screw

4D Pin bolt

42 Cable mounling bracket
4% Cylinder

48 Strut

POOBEERCR2@R6®

O-ring

Push rod
Key plate
Ring C

Seat

Spring
Spring cover
Ring B
Piston seal
Ring A
Spacer
Wave washer
Spacer

Ball bearing

BR-17

Adjusting nut
Cup

Piston

Dust seal

inner shim
Inner pad

Ovuter pad
Outer shim

Pin

Pin bool

Pad retainer
Torque member
Torque member fixing bolt

nj
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REAR DISC BRAKE

7 ] e/ Removal
SR Y- WARNING:
L \ /' & g SR Clean brake pads with a vacuum dust collector to minimize the
[ /'/ A )/@\\ hazard of airborne particles or other materials.
~ e @9 s :\j 1 Remove brake cable mounting bracket bolt and lock

h [ =0 77 % spring.

N \ : ' T/ 2. Remove torque member fixing bolts and connecting bolt.

)\\ \ ' /y 3 It is not necessary to remove connecting bolt except for dis-
- \

V\‘D \/\" /o ,// / assembly or replacement of caliper assembly. In this case,
NI TS e / suspend caliper assembly with wire so as not o stretch brake
X\ / ) SBR86OC hose.

Disassembly
1. Remove piston by turning it counterclockwise with suitable
commercial service tool or long nose pliers.

Commercial
service tool

2. Pry off ring A from piston with suitable pliers and remove
adjusting nut.

3. Disassemble cylinder body.

a. Pry off ring B with suitable pliers, then remove spring
cover, spring and seat.

b. Pry otf ring C, then remove key plate, push rod and strut.

“~
-~ SBRO88B

BR-18
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REAR DISC BRAKE
Disassembly (Cont’d)

> .' ¢. Remove piston seal.
Be careful not to damage cylinder body.

4. Remove return spring, nut and parking brake lever

o

SBR877

Inspection — Caliper

CAUTION:
Use brake fluid to ciean cylinder. Never use mineral oil.

CYLINDER BODY "

e Check inside surface of cylinder for score, rust, wear, dam-
age or presence of foreign materials. If any of the above
conditions are observed, replace cylinder body.

e Minor damage from rust or foreign materials may be elim-
inated by polishing surface with a fine emery paper
Replace cylinder body if necessary.

TORQUE MEMBER
Check for wear, cracks or other damage. Replace if necessary.

PISTON

CAUTION:

Piston sliding surface is plated. Do not polish with emery
paper even if rust or foreign matter is stuck to sliding surface.
Check piston for score, rust, wear, damage or presence of
foreign materials.

Replace if any of the above conditions are observed.

PIN AND PIN BOOT

Check for wear, cracks or other damage.
Replace if any of the above conditions are observed.

BR-19



REAR DISC BRAKE

Inspection — Rotor

RUBBING SURFACE

Check rotor for roughness, cracks or chips.
RUNOUT

1. Secure rotor to wheel hub with two nuts (M12 x 1.25),
2. GCheck runout using a dia!l indicator.
Make sure that axial end play is within the specifications
before measuring. Refer to ““‘Rear Wheel Bearing” in RA sec-
tion.
5BR219C 3. Change relative positions of rotor and wheel hub so that
runout is minimized.
Maximum runout:
0.07 mm (0.0028 in)
THICKNESS
Rotor repair limit:
Slandard thickness
9 mm (0.35 in)
Minimum thickness
8 mm (0.31 in)
Thickness variation (At least 8 portions)
Maximum 0.02 mm (0.0008 in)

Assembly

1. Install cup in the specified direction.

Adjusting nulx

SBR892

2. Fit push rod into square hele in key plate. Also match con-

Concave portion . i g
vex portion of key plate with concave portion of cylinder.

Convex portion

SBR8J3

] 3. Install ring C with a suitable tool.

Rlng C ~. R

Key plate - _ -

Push rod -- -

Strut - ﬂﬂ h
SBRB78-A

BR-20




REAR DISC BRAKE

Assembly (Cont’d)

4. Install seat, spring, spring cover and ring B while depress-

ing with suitable commercial service tool or press and
drift.

Ring B@

Spring cover ﬁﬂ
)

Sprlng

&=

Seat

Aing B -3
Spring cover ﬁ

")

n

Spring g
=

Seat

SBRB79-A

Ring A —& 5. In§tall cup, adjuster, bearing, spacers, washers and ring A
Spacer —437 with a suitable tool.
Wave washer —&

Spacer —Z33
Ball bearing —&D

Adjuster 4%

Cup —&

-

Piston '

= SBR1008 o

6. Fit parking brake lever and tighten nut.
7. Fit return spring in the order shown.

SBRB77

Installation

CAUTION:

e Refill with new brake fluid “DOT 3" (Except for Europe)
and “DOT3 or DOT4" (For Europe). For Europe, never mix
different type brake fluids (DOT3 and DOT4).

e Never reuse drained brake fluid.

1. Install brake hose to caliper securely. o

2. Install all parts and secure all bolts. o

3 Bleed air. Refer to ‘Bleeding Brake System’ (BR-5).

I
o
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PARKING BRAKE CONTROL

SEC. 443

\Comrol lever

g/ﬁ B-11(08-11,58 - 8.0)

)32 - a3
033 - 044,24 - 32~
®

Lock plate
ﬁ/ RH rear cable

a2 - 43

(0.33 - 0.44, 2.4 - 3.2)

3.2-432

- Lock plate
i
&
\ LH rear cabie
[s-11(08-11,58-8.0)

O N.m (kg-m, ft-ib)

SBARIYY6C

Adjusting nut

Warning lamp connector

Removal and Installation

~ 1. To remove parking brake cable, first remove center con-
sole.

Vir-—fx 2. Disconnect warning lamp connector.

3. Remove bolts, slacken off and remove adjusting nut.

[

SSROiﬂ

4. Remove lock plate, then disconnect cable from caliper.

S8R4448B
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PARKING BRAKE CONTROL

_~ - Cable guide

Matchmark -

cutout portion = h

[ Cabe

SBR489A

< Park'ng brake lever

RS!opper bolt

S8R2648

SBR490A

Parking brake

warning lamp switch
plate SBR443A

Removal and Instailation (Cont'd)

o When inst.alling parking brake cable at rear caliper, make
sure to align matchmark on cable guide.

Inspection

1. Check control lever for wear or other damage. Replace if
necessary.

2. Check wires for discontinuity or deterioration. Replace if
necessary.

3. Check warning lamp and switch. Replace if necessary.

4. Check parts at each connecting portion and, if found
deformed or damaged, replace.

Adjustment

Pay attention to the following points after adjustment.

e There is no drag when control lever is being released.

e Parking brake lever returns to stopper bolt when control
lever for rear disc brake is released.

1. Pull control lever up by 4 or 5 notches.

2. Insert a box wrench into opening in control lever and
loosen self-fock adjusting nut to slacken cables.

3. Completely push control lever down.

4. Forcefully depress brake pedal about five times (so that
caliper is automatically set in position.).

5. Pull lever up by 4 or 5 notches.

6. Turn adjusting nut as shown in figure and adjust lever
stroke to specified value.

7. Pull control lever with specified amount of force. Check
lever stroke and ensure smooth operation.

Number of notches : 7 - 9 [196 N (20 kg, 44 Ib)]
8. Bend warning lamp switch plate to ensure the following.

Warning lamp comes on when lever is lifted A" notches,
and goes out when fully released.
Number of “A' notches : 1

BR-23

P Y

".':"ii“l

=



ANTI-LOCK BRAKE SYSTEM

Purpose

The Anti-Lock Brake System (ABS) consists of electronic and hydraulic components. It allows for con-
trol of braking force so that locking of the wheels can be avoided.

The ABS.

1) Improves proper tracking performance through steering wheel operation.

2) Eases obstacle avoidance through steering wheel operation.

3) Improves vehicle stability.

Operation

¢ The ABS will not operate at speeds below 5 to 10 km/h (3 to 6 MPH) to completely stop the vehicle.
(The speeds will vary according to road conditions.)

e The ABS has self-test capabilities. A mechanical noise may be heard as the ABS performs a self-
test the first time the vehicle reaches 10 km/h (6 MPH). This is a normal part of the self-test feature.
If a maifunction is found during this check, the anti-lock warning lamp will come on.

e During ABS operation, a mechanical noise may be heard. This is a normal condition.

ABS Hydraulic Circuit

- 1
Proportioning valve

(Do not disassemble ) iﬂ

Master cylinder

Rear RH wheel

Front RH wheel

Brake booster /

ABS actuator _L
Bypass check valve (Front RH) Bypass check valve (Rear)
Z 1 , Caliper
Caliper ]
] Reaction I
1 damping
A _ valve
= [ niet
(Front RH) (Front RH) solenaid valve (Rear) Outlet
ntet Sotet : - solenoid '
utle
Ouﬂel. solenoid  |yaive valve (Rear) §
solenoid valve  alye
(Front) o - Outlet vaive
Nl T r : (Rear)
! Inlet J LI
(Frant LH) (Front LH)|valve ‘ ; Rear LH whee!
. {Front) M Inlet valve
) Bypass check valve {Front LH) - (Rear) !
= T '
~— (Frent)  Reservoir  (Rear)

“Front LH wheel - - -

- SBR862C
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ANTI-LOCK BRAKE SYSTEM

System Components

ABS consists of

r Warning lamp

Stop lamp
® Wheel sensors (3) swilch
® Actuator *Actuator S Contral unit
C ) i /—'—
® Control unit P \ \
s N

T Bpol ,,, ;

— — —— . Rarnass %
" Piping < H
For RHD models, actuator and Front wheel sensors at
actuator connectors are

located at opposite sides.

SBR043D

System Description

SENSOR

The sensor unit consists of a gear-shaped sensor rotor and a
sensor element. The element contains a bar magnet wound ¢
with a coil. The sensor is installed on the back side of the
brake rotor or the final drive. As the wheel rotales, the sensor
generates a sine-wave pattern. The frequency and voltage .
increase(s) as the rotating speed increases.

CONTROL UNIT

The control unit computes the wheel rotating speed by the
signal current sent from the sensor. Then it supplies a DC
! current to the actuator solenoid valve. It also controls ON-OFF
operation of the solenoid valve relay and motor relay. If any
electrical malfunction should be detected in the system, the
warning lamp is turned on. In this condition, the ABS will be

% - \(®}/ deactivated, and the vehicle's brake system reverts to normai
0 —— !
> R operation
F——"""" %/
I ~Warning lamp sBRoMDJ
—
sy T

— ABS control unit is Iocatedf——\_;\\§

— . T~

= — under the trunk side finisher LH __ ~~.__

)?A\\ 17 -
\

j

/ Yavs
\Z\ LED (Back side of control unit}> SBRE65C

BR-25
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ANTI-LOCK BRAKE SYSTEM
System Description (Cont’d)
7 ACTUATOR

The actuator contains:
e An electric motor and pump
e Two relays
o Six solenoid valves, each inlet and outlet for
— LH front
— RH front
— LH and RH rear
These components control the hydraulic circuit. The ABS con-
trol unit directs the actuator to increase, hold or decrease
SBRa72C hydraulic pressure to all or individual wheels.

ABS actuator operation

Inlet solenoid Outlet solenoid
valve valve
. Master cylinder brake fluid pressure is directly
No k erat F
rmal brake operation OFF (Open) OFF (Closed) transmitted to caliper via the inlet solenoid valve.
Hydraulic circuit is shut off to hold the caliper
Pressure hold ON (Closed) OFF (Closed) b:/ake fluid pre;sure 'pe
] .
Pressure Caliper brake fluid is senl to reservoir via the
ABS operation decrease ON (Closed) ON {Open) outlet solenoid valve Then it is pushed up to the
‘master cylinder by pump.
Pressure ‘M ter cylinder brake fluid pressure is transmit-
, OFF (Open) OFF (Closed) aster cyh P ransmt
increase |ted to caliper.

BR-26




ANTI-LOCK BRAKE SYSTEM

Removal and Instaliation

CAUTION:
Be careful not lo damage sensor edge and sensor rotor teeth.
When removing the front wheel hub or final drive assemblies
first remove the ABS wheel sensor from the assembly. Failure'
to do so may result in damage to the sensor wires making the
sensor inoperative.

) »

WHEEL SENSORS

SEC. 476

Front sensor

75,

A

1y -16(11-16,8-12) g
\

!

5|
A\//

Rear sensor

S N \
— [H1s-24(18-24

13-

)

5/ ™

]

> T
‘(-'
/7 E
p N
P ;
[O}: Nem (kg-m, ft-ib) 7/3%9970 !
I }
rh.z i
SENSOR ROTOR ;
e Removal |
1. Remove the front wheel hub or final drive companion :’
flange. Refer to FA and PD sections. s
2. Remove the sensor rotor using suitable puller, drift and 2T
bearing replacer.
SBR873C &

Installation

Install the sensor rotor using suitable drift and press.
e Always replace sensor rotor with new one.

Sensor rotor
) e Pay attention to the direction of front sensor rotor as show B
& T in figure. =k
/4 /= -"-,
\ é = T /= 1
Whee! hub =
L / SBR874C
BR-27



ANTI-LOCK BRAKE SYSTEM
Removal and Installation (Cont'd)

|iReBl’ sensor Press

\ Sensor rotor ‘
%//Sui(able drift

SBRYE2C

SEC. 476 D~ CONTROL UNIT
/ ABS Control Unit T mﬁ\\ Location: Under trunk side finisher LH.

/—— under the trunk sido finisher LH

{Cad 6 N-m

(0.4 - 06 kg-m,

2.9 - 43 ft-ib
SBRS C

ACTUATOR

Removal

1. Disconnect battery cable.

2. Drain brake fluid. Refer to ""Changing Brake Fluid' (BR-5).

3. Apply different colored paint to each pipe connector and
actuator to prevent incorrect connection.

¢ 4. Disconnect connector, brake pipes and remove fixing nuts

and actuator ground cable.

(1 9 25 kg m, 1318 #t- lb) RB67C
Actvator /. 4N Inslallation
ground <r:a_b\le. ,‘L‘/‘ S CAUTION:

After installation, refill brake fluid. Then bleed air. Refer to
“Bleeding Brake System’” (BR-5).

1. Tighten actuator ground cable.

Ptace ground cable at a notch of mounting bracket.

' i C
%

Mounlmg
bracker

PR 7 2. Connect brake pipes temporarily.
- / 3. Tighten fixing nuts.
[ 16™- 18 N-m . j 4 Tighten brake pipes.
P (16 1.8 kg-m, J ,/ // 5. Fix actuator harness clip on the mounting bracket.
<13 flb) yp= s3meeec| 6. Connect connector and battery cable.

ACTUATOR RELAYS

1. Disconnect battery cable.
2. Remove actuator relay cover.
3. Pull out relays.

BR-28



ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS —

LHD MODELS
BR-ABS-01
IGNITION SWITCH
ON or START BATTERY
Refer to EL-POWER. ﬁ
10A
|
G/Y
| !
® /Y §A> To BR-ABS-05
DATA LINK )
CONNECTOR
FOR CONSULT
1 2 9
5 @3 OR/G I—l—I l |—rl f Ll’l '
GO} ———------- = 6/8 G/w
opy X O0R/G Q--_____
@ LI‘I
I | S/w
6/Y OR/G
B hyiulinilg - -
N L¢VJ Tl
G/W G/B G/w
G/Y onl/e '
| G L' ) - ?
6/Y OR/G G/w ‘ 6/B f ‘
[ 2al [19] 2ol
IGN BAT CONSULT  CONSULT CONSULT
DATA IN DATA OUT DATA ABS
(RX) (TX) CLK Sg'gROL
GND GND GND GND GND \ES)
]l B0 Ea ©EZ [=8]
B B 8 8 B
:-—--‘--—_’_———-h*-‘—_______—_.: Refer to last page
. ol = | (Foldout page) .
[ = 14 6] €83 2 2 CEEE : ,
W vl 713 TAE, . ,ED
: W B l
oHI2 [ I314I5KA [ I 1 [ |@E53 65D
9 GY LT T 1T W 6[ [ | [10 W
SBRO0OID
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS — (Cont'd)

BR-AB5-02

CONTROL

—
822 [ :
o X
3 b
\/n\ @
22
Ech-
a e A e e ~ aw
z x - G
mM%F@MTW ] < o
5] 1 1V @
. e
I
Q» —r | | \ ! .
a— 1,:uT
RW_&HI - y \ LE
llllllllllllllllllllllllllllllllllllllll
©
rBL__@
4
Y
wx
WL
a
Z3
oz
221
4% 7 e
T—N
REL) T 7
Fm“._N/_\ 0 e——— * P[P 'P ‘TP[P m
T 1 fov !
» _ _ ._ I ' _ 1
- . __ X . “ I " i ' __ !
H&L) _. ~. ! _ 11 !
F%WH uTL ‘ L.HT iL L.T IL ﬂ
(l‘l
0 &---
(I
r'!L r\’L .IB*@HL
Bl.l__ N
I
wx
' L&
a
1mTI— 18-.-Bi81.1__@ £9
)
x| e | g
LHE = - &——————B L &
Twa mu O et— © 48 ——-nu nu-—-
T~ roagy ) oy ! \ ]
12 Low TG o i _ ' ,
< ! " ! @ e ) i I 1 !
< - ! = by ' ! _ ] v
T MmT -p1llllll4ru" mmT“w-LIIltllllllllrllJrl -pa..n...........r..qu e
i ezt = e — St @.w - b
w-= L = e E= Y

page

Hefer to last

(Foldout page)
&80 (ED

>

slofto[t] 1

[2]3

65D []
W

|

718] 1 Ji1

R TED
16119 oy

€2D
GY

A4

(18{17)

\ 4
14]13 oy

—

617

SBRU02D
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS — (Cont'd)

BR-ABS-03
IGNITION SWITCH ECM
BATTERY ON or START | €ccs
B e TACHO MODULE) o
10A 7.5A 7
L/B Byl
R/Y G
R/Y 6 -
COMBINATIDN
e o B0
STOP LA A 5 WARNING
?” SWiTcH MP) @rmum= | /8 1;3 Eachgmeter-
efer to
(2] 25 ER] 'm EL-METER. )
zc
R/G L/R '
|
I ? — | /R Next page
L.—,@ W
R/G & L/R 53 L/B [
B G oo =2
R iG a@ L/R L/8 oy
@ s R/G & To stop lamp
! B )
R/G L/R L/B
T4l 2] =l -
STOP FAIL ECCS ABS
Lgup LAMP TACHO N TAOL
UNIT
o
| 5
Ref to last
—— 29 —— B63 4 @23 (En?goug pgge)?age
B 7 [T T[S W 23 1 B
D ED g
2|C 3 @29 RPITIKITITI] &3
1 W N I O _
P o
31 A N M20 z
- {2’ _ } \ T To]
B W | W

SBRO03D
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS — (Cont’d)

BR-ABS5-04
ABS
CONTROL
FRAH FRLH AR FRAH FRLH AR UNIT
SOL V. SOLV sOL v sOU v SQL v sl v sou v )
IN IN 0UT OUT OUT MONITOR

iy

R/B B/Y Lsy Y

R/B GY BR B/Y L/yY Y

il R

Preceding ] n/a oY 8/y  L/Y Y
||t It It |t |

L R B/Y Y Y
el B

RED R E® gy BR  B/Y  L/Y  BRY

L/R H/B GY B/Y L/Y BR/Y

rjmr"lr"lrzr'ﬂ

L[7_I|

-
||
r:‘

]

N
by

FHONT FRONT REAR FRONT FRONT (REAR

SOLENOID VALVE IN SOLENOIDY;ALVE ouT

ABS
ACTUATOR

(T

Next
page

v

I v (

[ i = - - Refer to last
WEINYA Y N E1D [ 12[c[3] | €69 [JTTKATIT1]653 lgoi‘goug pgge) page
1 \Wjals/ o8 ) 6|7[8[910] 11T12113] [45[1647T18]

C_8Y_____ 6Y _____ ) )

! = ol !

; (11 B4 _[a[8) G2

1 7 6] 10 i

l 8 W !
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' ANTI-LOCK BRAKE SYSTEM
Wiring Diagram — ABS — (Cont’d)

BR-ABS-05
|
CB?¥ROL
y
® Refer tao soL vV MOTOR MOTOR
EL-POWER. [ 321,V MOTOR JOToR | @25)
30A 30A 6] T
T Tt T
x o - L6/R G/R A
l#?ﬂ “““““ [!] 4
LG/R 6/R R
A R/L @53
[4)----- ] Tgd-—------- rli -------- )
R R/L Lo/n(D) 6/R R/Y B
To BR-
ABS-01 G/Y _l
G/Y‘.l.
A ABS G/Y /! / !
=1 ACTUATOR I_I%_H

SOLENOID

Preceding g
page & |VALVE
AELAY
o

N
|

£ €D
[T ~T 5[ &3 == 3 Rt i 356 P2%°
14
(LI " " @D (FD)
T ST T T T T T T T
: 6%9 (a1 €D, Bl7 B53
I al7[ 1a) 14 W
! e oy __ !
—
/5] CB@
8 L
SBROOSD
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS — (Cont’d)

RHD MODELS
BR-ABS-06
IGNITION SWITCH
ON or START BATTERY
Refer to EL—POKER.
10A 7.5A
1
G/Y OR/G
|
® G/Y q0>> To BRA-ABS-10
r DATA LINK
CONNECTOR
FOR CONSULT
g
G/Y OR/G 1
@3 Yy 9y T
L,J[@ ' &> 1_[‘1'71]1 6/8 ' G G/W '
G/Y OR/G & *
8-
G/B 6 G/W
e 1.I.r &
Leod A
G
G/Y OR/G /8 ; f G/W
[l 25 lﬁg 2ol Iéi\
[ IGN BAT CONSULT  CONSULT CONSULT
DATA IN DATA OUT DATA égﬁmm_
(RX) (TX) CLK e
GND GND GND GND GND B
B B B B8 B8
.ﬂ
1 1
659
(T TTTTIITTT T TTS oo TTooTTT Refer to last page
L | =3 Al : (Faldout page) .
@51 ! 2 19 i 2 [ ] €62 !
[T Ttol11 " \ o1 28273 | \EOMGEY
| B W .
o2 T 11 5[7/8] 1| €53
al | GY W
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS — (Cont'd)

BR-ABS-07/
ABS
) FR FR FR FR RA RR CONTROL 2k
swémE%LH den A s‘grinELlﬁ s“E'LEELL SKID  SKID UNIT A
H SEN :
+) =) (+) -) S BE
[ ST (V2] sl [g]
W B L L B/W

1
¥
)
1

—_—————
y 7
e e
'
¢ o ‘l b |
) gj I | ! I
} | |
y ! '\
Njn
[ E——
01+lnnlll
/-——‘-h_'—-—_‘_—,_\
! | ————
! )
t '
L)
T ——— T
‘F"__~__.“m__h_L/
——
e
! | —
I )
! )
! J
. \
—— -y — — . —— — — S
N

@ i
|(‘ - ? Lgd - B L @8/~ 1 -
| | -3 0T I 3 i
¢ i L P R = L @Dy,
{ ‘b.1r'-.| -——a Qo=@ - - 7
"D S B B 1 ? 11 4 I? i
B -2 Bl ¢ | . E e : S
Bt | | | |
- == = = I { I !
| ] | |
g P ™MD ®&D | , , J
{ -7 | | { | |
| | | | |
| | | | | |
1 | ¥ SRR K k-
4 B B \ . ( P,
T o o |
W B L P L B/W M|
O3 (04 7 s 151 [ie |
FRONT WHEEL FRONT WHEEL REAR SKID }
~ SENSOR RH SENSOR LH e }SENSOR .
SE) N -
Refer ta last page W l
(Foldout page) .
TTE==11]@6D
LI6[7]8] | W [ 123 -
- ) x
W ED W 4 @D 715,13 - @62
@413 ey @BlD sy 16[15 6y | [18l16]14 B

7

SBROE7D
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS — (Cont’d)

BR-ABS-08
— ECM
IGNITION SWITCH

BATTERY (ECCS
ON or START CONTROL
Ee fer ta MODULE)

‘7,5A L_pOWEH |

L/B

G) I G)

2 corgpurion
14 |STOP LAMP (ABS WARNING @mmmm /D W To tachometer
SWITCH LAMP) (Refer to
o NCED) e EL-METER.)
R/G Lin
R/6 &1 ® wemmm /R §E> Next page
P |
/ L/R
R/G L®
@ &
Y L/q 88D L/8 €53
ac @2
|
® wesmm R/C # To stop lamp
i (Eff?;nt_t/)v_ )
) S
=)
n/s 66D
R/G L/R L/B
4] =l =31
Emg FATL ECCS ABS
AM LAMP TACHO CONTROL
UNIT
®8d
— @ 7S @ AT @& RELS0ote L35t Pooe
~4 & o .
= Y . . 5 B J - out page
e MiD _.(ED
| |
B |
) O 51 (@] 1
I ]
I 8 W I
T [ 16» [ [ ] ®5D
! I W JEN 1 w
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ANTI-LOCK BRAKE SYSTEM
Wiring Diagram — ABS — (Cont'd)

BR-ABS-08
ABS
FRRH FALH RR FRARH FRLH RA SRy
SOL V. SOLV SO v SOV SOLV SOL v Sou v
IN OUT OUT OUT MONITOR 862
g
H/B GY B/Y L/Y Y v
Preceding
L7 S I F O (O I L
L/Fl F\/B@ GY BR B/Y L/Y Y Y
o 3 -ty
AEDrpE gy s B/NY LYY Y |
O L I L I
L/R A/B Y BR B/Y L/Y Y Y
G 21 [l 51 Bel @5 Ba [el
FAONT |FRONT |REAR |FRONT |FRONT |REAR
AH LH RH |LH
ABS
ACTUATOR
E19
- — ' - — =+ o> Next
L / \ J page

v — :
SOLENOID VALVE IN SOLENCID VALVE QUT [

! [ =] !
1 Ref t 1 t
: [ 1 PSR4 [S]e] @62, [TTTRITITT @83 (Foldout page) .
v 7 2 10 i 111121130 [(5[16117[18]
B W .
D= = )
V3L (B B\ ED |
\42ls) \_1 | ;
! GY GY !

P
SBRD0ID
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ANTI-LOCK BRAKE SYSTEM

Wiring Diagram — ABS — (Cont’d)

BR-ABS-10
CONTROL
UNIT
® Refer s (soL v MOTOR MOTOR | @82
30A 304 ’ RELAY RELAY MONITOR
L] L Ly
- L.G/R G/R R
R R/L
| | | | |
[2)----- 4 Gh-—----- &-------- g
R €20 9 Le/m E 6/R R
Igsggg G/Y w—— —
G/Y @80
/Y
R LG/R G/Y G/R R/L R
[9] 7] 5]l 8l [0 T4
Precedi MOTOR| ABS
page 19 <] SOLENOID HoTOR ACTUATOR
o RELAY ol] €1
[21])
8
]
1ﬂ =
Refer to last page
] (Foldout page) .
6]5] | @62 [TasKA [T 1 [ | &3
M5 dD g [T [l 1] . ,
A TR,
Do (B AL €,
1 a9 8[7[ 4 i
I B GY GY l
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TROUBLE DIAGNOSES
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The ABS system has an electronic control unit to contro! major
functions. The control unit accepts input signals from sensors
and instantly drives actuators. it is essential that both kinds of
signals are proper and stable. It is also important to check for
conventional problems: such as air leaks in the booster or
lines, lack of brake fluid, or other problems with the brake
system.

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or faulty wiring.
In this case, careful checking of suspicious circuits may heip
prevent the replacement of good parts.

A visual check only may not find the cause of the problems,
so a road test should be performed.

Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a ABS complaint.
The customer is a very good source of information on such
problems; especially intermittent ones. Through the talks with
the customer, find out what symptoms are present and under
what conditions they occur

Start your diagnosis by looking for “conventional’ problems
first. This is one of the best ways to troubleshoot brake prob-
lems on an ABS controlied vehicle.

BR-39



TROUBLE DIAGNOSES

Self-diagnosis

FUNCTION

e When a problem occurs in the ABS, the warning lamp on
the instrument panel comes on.

® A maximum of three malfunctions are stored in the mem-
ory of the ABS control unit.

Erase the sell-diagnosis resulls stored in the control unit after

malfunctions are repaired (See next page).

e The self-diagnosis results are identified by Consult or LED
on the control unit

N\ SELF-DIAGNOSI!S PROCEDURE

Start engine.
Drive vehicle over 15 km/h (9 MPH) for at least one minute.

B/ /B _ l
) Stop vehicle with engine running.
Make sure that the ABS warning lamp activates.
SBRO14D E

[ﬂ /:U I L§ "] | The LED on the ABS control unit tlashes to indicate the malfunciion code —I
/2 ABS conﬁiunfﬁ;loéa(ed\\\\\-\\\{;: No

== under the trunk side finisher LH ™~~~ - —_ - —
- ~ ~

){<>/ R¢ S l B -

, C = ’ Verity the location of the malfunction with the malfunction code chart
Then make necessary repairs following the diagnos'ic procedures

7 / s/ 7 N\ After the malfunctions are repaired, erase the self-diagnostic resuiis
LED (Back side of control unit)

NG stored in the control unil
SBRB76C

-~

Disconnect connectors for ABS confrot unit or the baltery negative termi-
nal for at least one minute.

Check warning lamp for deactivation after driving vehicie over 15 km’h (9
MPH) for at least one minute

S , I

R

Test the ABS in a safe area to verify that u functions properly

BR-40
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TROLUBLE DIAGNOSES

a——

Self-diagnosis (Cont’d)
HOW TO READ SELF-DIAGNOSTIC RESULTS (Malfunction codes)

Determine the code No. by counting the number of times the LED flashes on and off
The malfunction code charl is given on the next page.

Example

Malfunction code No 12 and 23

-

LED ON

LED OFF

a

L

oo

: 3 seconds (Clearance between code No.)
. 06 second (Ten digits)
© 03 second (One digit)

SBR877C

HOW TO ERASE SELF-DIAGNOSTIC RESULTS (Malfunction codes)
Disconnect ABS control unit connectors or battery negative terminal for at least one minute.

BR-41

B




TROUBLE DIAGNOSES

Self-diagnosis (Cont’'d)

MALFUNCTION CODE/SYMPTOM CHART

Code No (No of LED flashes)

Front right sensar (open-circuit)

Malfunctioning part and circuit

Diagnostic procedure

01 4
02 Froat lelt sensor (open-circutt) 4
Q03 Rear sensor (open-circunt) 4 )
05 LFFOM right sensor (shori-circuit) 1
S —
06 Front left sensor {short-circuit) 4
07 Rear sensor (short-circuit) 4
1" Actuator frent right inlct so'enoid valve (open-cir- 3
cuit)
12 Actuator front left intet sclenoid valve (open-circuit) 3
13 Actuator rear inlet solenoid valve (open-circuit) 3
15 Actualor front right outiet sotenoid vaive {open-cir- 3
cuit)
16 Actuator iront left outlet solenoid valve {open-cir- 3
cuit)
17 Actualor rear oullel solenoid valve (open-circuil) 3
21 Acluator front right inlet solenoid valve {short-cir- 3
cuit)
22 Actuator front left inlet soleroid valve (short-circuit) 3
23 Acluator rear inle! solenoid valve (short-circuit) 3
25 Acluator front right outlet solenoid valve (short-cir- 3
cuit)
% D:ctuator front lett outlet solenoid valve (short-cir- 3
cuit)
27 Actuator rear outlet solenoid valve (short-circuit) 3
41 Solenoid valve relay circuit (unable to turn off) 6
42 Solenoid valve relay circuit (unable to turn on) 6
43 | Actuator molor or molor refay {unable to turn off) 5
44 )Actuator motor or motor relay (unablc to turn on) 5
47 Power supply (High voltage) 7
48 Power supply (Low voltage) 7
45, 46, 77 Controt unit
LED deactivation or continuous ontro u.m . 2
- Ground circuit
activation
- S _ N - .
Warning lamp does not come on | Fuse, warning lamp buib or warning lamp cirzuit 1
when ignttion switch is turned on. | Control unit power supply circuit
Pedal vibration and noise — 9

Long slopping distance

Urnexpected pedal action

ABS does no! work

ABS works frequenily.

BR-42




TROUBLE DIAGNOSES

Component Parts and Harness Connector
Location

ABS consists of
® Wheel sensors {3) Stop lamp
® Actuator - Actuator and switch

e Controf unit \actuaiof connectars T

Warning lamp LHD models

- —_— Control unit and

S~ control unt connectors

B Rear sensor

\ Rear wheel

\ sensor conneclor
\4@ Front wheel sensor

For RHD models. actuator and Front left wheel sensor connector

actuator connectors are located  [B] Front right wheel sensor connector ———= ! Harness

at opposile sides . Piping
B0 2 | waiy [BL 9/ i EEEANYPN
/ r;lolor relgy | 7 \ (/ \ / Front sensar Front Jeft whee —
h /:f::jv \ / \\é—, \ //* m o % U sensor connector
1 § Z

5

N 74

Power steering
ail reservoir

G

AT N

-
T11 }Rear wheel sensor
connector

SN \
® Front right f

wheet sensor connectar \/\FE
W/
N 5

! IS Final di assembl
DM inal drive i

< -—

N -
(o > \ J -
|

-\\ B

unger the trunk side finisher LH.

SBRO11D
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TROUBLE DIAGNOSES

~~- Max line

Iooguls

OK

Max v

Min line

SBR41BCB

SBR3IBIC

Preliminary Check
Al

Check brake fluid level in reservoir tank

Low fluid leve) may indicate brake pad
wear or leakage from brake line

(B

Check brake line tor Ieakam Repair j
oK - T

L

Y

I>Check brake booster for operarion and |ING | Replace

air tightness. Refer to (BR-10).

Check brake pads and rotor. Refer 10 Replace
(BR-12, 16)

OK

Check brake fluid level in reservoir lank NG | Fill up brake fluid.
again.

oK

Y

Check warning lamg activation. NG‘ Check fuse, warning
When ignition switch is turned on, lamp bulb and warning
SBRO58C ‘ N
warning lamp turns on. lamp circuit
: L )
jOK
Check warning tamp for deactivaticn NG | Go 10 Setf-diagnosis {(BR-
\@(‘@1 after engine is started. 40)
~./ —
\ * OK
‘ A Y , _
/L Diive vehicte at speeds over 15 km’h (9
@/ MPH) lor af least one minute
SBRO59C
= = r_ . -
-~ F m\) \\ Ensure warning lamp remains off while NG | Go to Self-diagnosis (BR-
= ' ‘ driving. 40)
/4 V4 - oK
o /
—— A S
/ j / END ]

——— Warning lamp

SBRO14N
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TROUBLE DIAGNOSES

C/Unit conneciors

J_L )
'9 afisfi7f2a]a]| |[8] 0] 2]ad]es)
)rz22f21]z0]] i IBIBII ol 3 [o7io8lag]|

23222728,
—

&

Ground Circuit Check

ACTUATOR MOTOR GROUND

Actuator motor ground is secured with actuator mounting

bracket bolt.
e Check resistance between actuator motor ground terminal

and body ground.
Resistance: approximately 0Q

CONTROL UNIT GROUND

’ﬁ e Check resistance between contro! unit connector terminals
and ground.
piscOECT Resistance: approximately 0Q}

SBR879C

ACTUATOR GROUND

Actuator 8-pin connector (body side) e Check resistance between actuator harness 8-pin connec-

@ E &

tor (body side) terminal €) and ground.
Resistance: approximately 0Q2

SBR8BOC

BR-45
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TROUBLE DIAGNOSES

Circuit Diagram for Quick Pinpoint Check

TN -
sSTOP Lamp [ B o retee
SWITCH @ RHD models
FUSE
——
BATTERY N o o 4
FUSE
LF———1 e o ~_[reNITION SWITCH
— - . ON or START
To stap lamp -—— .
ABS WARNING
LAMP
! [ecm (eccs
| control module)

® 0

® 0
EE
E———

ABS -
CONTAROL f?i&BLE
UNIT
BATTERY
FUSIBLE
L INK
13 ——21)---—
20 ‘ ]
DATA LINK SOLENDID 1
CONNECTOR VAL VE =
FOR CONSULT RELAY
2! @)
5 SOLENOID
VALVE 910
| — 3
4RI TT15[130<[19] 65111 1%3
7 123l18)16(14202422]12]11]
2212 s S0
g
[pSe42]978! 27
[26l28l27] 3110] I ENED
<8 41261718,
©® T

®: (32

\If-

SBR999C
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TROUBLE DIAGNOSES

C/Unit connecior

C/Unit connector

—
IBEIE&IIEII
[11]12[22]21 agm:gm

DISC(NNECT

é}

$.S.

ﬂlﬂlﬂﬂl@.@.
[r1]r2[22z1fzg]1af16]raj2a] 7|

DISCONNECT

A€

Actuator 6-pin

connector (bodi side)

DISCNNECY

SBR881C

Q]

Actuator 8- pin conneclor (body side)

D‘SCWE”

]

3BR8B2C

SBR8S1C

Diagnostic Procedure 1 (Not self-diagnostic

item)

Warning lamp does not work when ignition switch is turned

ON.

WARNING LAMP C!IRCUIT CHECK

Check 7.5A fuse for warning lamp.
For fuse layout, refer to POWER SUP-
PLY ROUTING in EL section.

OK

e Install 7.5A fuse

@ Disconnect connectors from control
unit and actuator,

e Check voltage between controt unit
connector terminal @ and ground
after turning ignition switch "ON"".
Battery voltage should exist after
turning ignition switch “ON".

e Turn ignition switch "OFF"
Disconnect acluator 6-pin connecior.
e Check continuity between control unit
connector termial {2 and actuator
€-pin connector (body side) terminal

qn,
Continuity should exist.

OK

e Disconnect actuator 8-pin connector.

e Check continuity between actuator
harness 8-pin connector (body side)
terminal €1 and body ground
Continuity should exist.

e

&)

NG

(Go to next page)

BR-47

T NG’l Replace fuse

Replace bulb.

NG

Check warning lamp
bulb

Repair harness and con-
nectors between battery
and control unit connec-
tor terminal 42 (includ-

ing combination meter)

Repair harness and con-
neclors between warning

lamp (combination meter)
and actuator B-pin con-
nector {body side) termi-

nat 0.

[ S—

Repair harness and con-

nectors.

i)
&)

ITENERID RTINS b o e

Fay—et

JE



TROUBLE DIAGNOSES
Diagnostic Procedure 1 (Not self-diagnostic

ﬁ Actuator connectors (acluator side) Item) (COI‘It d)

Relay box @ @ ®

DISCONNECT

e Disconnect solenoid valve relay NG Replace actuator assem-
e Check continuity between actuator bly
connector (actuator side) terminals

and solenoid valve relay box termi-

L SBRBE3C nals.

Actuator Relay box
e [ e
21 87a

Continuity shouid exist.
Note: Pay attention to tester polarity”*.

CHECK SOL ENOID VALVE RELAY. NG Replace solenroid valve
_— relay.

Refer to SOLENOID VALVE RELAY in
Electrical Components Inspection (BR-

‘ 65). ]

[OK._”

Leo to [8) in Diagnostic Procedure 2.

*: Specifications may vary depending on the type of tesler.
Before performing this inspeclion, reler to the instruclion manual of the
tester.
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TROUBLE DIAGNOSES

)
Actualtor 8-pin connector (body side)
@ E DISCONNELT
[Q]

SBR882C

C/Unit connector

Acluator 6-pin
connector (body side)

T oD d

. DISCOMNECT OISCONNECT
L Q
™ _*7

Diagnostic Procedure 2

CONTROL UNIT OR GROUND CIRCUIT
(Malfunction code No. 45, 46, 77, LED deaclivation or continu-

ous aclivalion)

o Disconnect connectars from control
unit and actuator Check terminals for
damage or connection Then recon-
nect connectors.

o Carry out self-diagnosis again
Does warning lamp activate agaln?

Inspectian end

e ]

No

\ 4

Yes

. v

SOLENOID VALVE RELAY CHECK

NG Replace solenoid valve

Refer to SOLENOID VALVE RELAY in
Electrical Components Inspection (BR-
65).

retay

OK

Y

S8R881C

- Relay box

Actuator 6-pin
connector (actuator side)

i A

DISCONNECT

&

SBR8B4C

SOLENOID VALVE RELAY GROUND
CIRCUIT

NG Repair harness and con-

nectors

Y

o Disconnect actuator B-pin connector.
e Check continuity belween actuator
8-pin connector (body side) terminal
é) and body ground.
Continuity should exist.

¢ . -

OK

B ,

e Disconnect control unit connectors
and actuator 6-pin connector.

o Check continuity between control unit
connector terminal 42 and actuator
6-pin connector (body side) terminal

Continuity should exist.

OK

‘

Repair harness and con-
nectors.

o,

o Check continuity between actuator
6-pin connector (actuator side) termi-
nal 4) and solenoid valve relay box
terminal 40

] NG. Replace actuator assem-
bly.

Actuator Relay box Continuity
1M ® 30 Yes
16 30 @ No

Note: Pay attention 1o tester polarity*.

lOK

®
(Go to nexi page.)

*: Specifications may vary depending on the type of tester.

Belore performing this inspection, refer to the instruction manual of the

tester.

BR-49
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TROUBLE DIAGNOSES

E C/Unit connector

5 ﬁ-m.
11 1 222z207

A€

Diagnostic Procedure 2 (Cont’d)

®

® !

FCONTHOL UNIT POWER SUPPLY CIR- | NG

CuIT

o Check voltage between control unit
conneclor terminal (1) and body
ground after turning ignition switch
“"ON"".

Battery voltage should exist after

turning ignition switch “ON".

OK

Y

Replace fuse \J

T
e

Check 10A tuse [jj for

control urit. For tuse
layout, reter to POWER
SUPPLY ROUTING in EL
section

|OK
Repair harness and con-
nectors.

_—
CONTROL UNIT GROUND CIRCUIT

Refer to CONTROL UNIT GROUND in
Ground Circuit Check (BR-45).

OK

A

Repair harness and con-
nectors.

Go to Diagnostic Procedure 4 (BR-52). ‘l

jx

Replace ABS control unit

BR-50



TROUBLE DIAGNOSES

C/Unit conneclors

P

8210 024 2526 25 25 DISLOMNECT

a3
o] s el Tafis]7ksl4]

11]12]22|121[20[14 11618 23 7

i
o

E Actuator conneclors
(actuaior side)

{% OISCONNECT

12’5252627

i)

L

Actuator connectors
(body side)

ALY CRIL B
e
1.2.3.6:2526 27
1236252527,
™
T8.

DISCONNECT

C/Unit connector

0
03 fe7}2826

789 1024-25.26
——

Vo

DISCONNECT
| o

&
L s

@

SBRE8BC

SBR886C

SBRE8IC 15, - &
— - .

€

Diagnostic Procedure 3
ACTUATOR SOLENOID VALVE

(Malfunction code No. 11 - 13, 15 - 17, 21 - 23, 25 - 27)

. Dlsconnect connectors from control
unit and actualor Check terminals for
damage or loose connection Then
reconnect connectors

e Carry out self-diagnosis again
Does warning lamp aclivate again?

Yes

No . —
Inspection end .

ACTUATOR SOLENO!D VALVE CHECK

e Disconnect control unit connectors.
e Check resistance between contro! unit
connector terminals.

Code No. ‘
(LED Hashes )
1n, 21
12, 22
13, 23

25

Terminals

16, 26
.27

Resistance: 3.7 - G.O‘Q
" lNG

o Disconnect actuatlor connectors

17

OK
——

" ING

.

Replace control unit

Replace actualor

¢ Check resistance between actuator
connector {actuator side) terminals.

Code No
(LED flashes )
11, 21
12. 22
13.23
15, 25
16. 26
17. 27

Terminals

[

Resistance: 3.7 - 8.0

OK

Y

connector terminais and actuator con-
nector (body side) terminals

(LECDO?E:INZS ) Control unit Actuator
11, 21 N B 2)
12, 22 @ A
13, 23 ) 3
"5, 25 ?_F B
6. 26 ® N
17.21 | @& 2
42 V) 6,

|
Conlinuity should exist.

YOK
Iy
(Go to next page)

BR-51

NG o
e Check continuity between control umit | *,{ Repair harness and ton- w
nector

R




TROUBLE DIAGNOSES

C/Unit connector
=
(AEEZEREEA
1]12[22(21]20014]16]18[23] 7 |

131517 14 16-18
—_— ————

R
HS.

DISCONNECT

Diagnostic Procedure 3 (Cont’d)

&

v

e Carry out self-diagnosis again. >
Does the malfunction code No. Indi-
cate acluator solenoid vatve?

Go to E in Diagnostic
Procedure 2

Go to applicable diagnostic pracedure
tor maltunction code No

SBREASC

Diagnostic Procedure 4

WHEEL SENSOR OR ROTOR
(Malfunction code No. 91 - 03, 05 - 07)

@ Disconnect connectars trom control
unit and whee! sensor of malfunction
code No. Check ferminals for damage
or foose connection. Then reconnect

Inspection end .I

conneclors.
e Carry out self-diagnosis again.
Does warning lamp activate again? |

Yes

y

- OK
WHE ECTRICAL GHEC
HEEL SENSOR ELEC A K ® (See next page |

e Disconnect controt unit connector.

e Check resistance between contro! unit
connecior terminals.
Code No. 01 or 05 (Front RH wheel)
Terminals @3 and 2
Cade No. 02 or 06 (Front LH wheel)
Terminals §0 and @
Code Na. 03 aor 07 (Rear wheel)
Terminals 49 and 98
Resistance: 0.6 - 3.3 k()

Note: if the result is OK, check it again

while moving sensor harness
NG

8) Note: Wheel pasition should
be distinguished by
code No. (LED
ftashes).

(Go to next page.)

BR-52
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TROUBLE DIAGNOSES
Diagnostic Procedure 4 (Cont'd)

) Sensor connectors
C/Unit connector (body side)

P e | N

(1]5]6 ] 13[e) o] Front  Rear

izl el el 97 an & }
12

131415161718
-

— =

e Disconnect wheel sensor connector w OK Note

e
% i % e Check continuity between control unit | CHECK WHEEL SENSOR

cannector terminals and wheel sen-

OISCONNECT DISCONNECT
GED } sor connector (body side) terminals Refer to WHEEL SENSOR |
nents
'—':l Code No T Control unit |Wh { " EleCt.”ca[ Component
SBR012D (LED flashes | ‘ eel sensor { Inspection (BR-65)
S — 01,05 | @ J_ 0 - i}
(Front RH) @) 2
0206 | @ 5
(Front LH) @ 2
03. 07 ® 2
(Rear) | It )

Continuity should exisl.

NG

Front whee! sensor Note v

SBRO75C Repair harness and connectors
— between control unit connector and R
wheel sensar connector.

e ——
®

A - B = Clearance

Note Note
WHEEL SENSOR MECHANICAL CHECK _|_NG

Clean sensor fixing
portion, reinstalt or
replace sensor

Check for any foreign materials and
clearance between sensor and rotor.
Clearance:
Front
Make sure the sensor is installed

of minimum clearance.
Rear

0.31 - 0.82 mm

(0.0122 - 0.0323 in)

L — -
B note Note

FCheck sensor rolor for teeth damage N_GJL Replace sensor rotor J

OK o

3 . I

v - . . -
e Carry oul self-diagnosis again. l\e_s Go to [#] in Diagnostic
Does the malfunction code No. (LED Procedure 2

flashes) indicate wheel sensor?

No

Y —

Go to applicable diagnostic procedure
for matfunction code No. (LED flashes)

Sensor rotor

Note: Wheel posilion should be distinguished by code No. (LED flashes).

SBR%?Sﬂ
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TROUBLE DIAGNOSES

n Diagnostic Procedure 5
Ac!uator connectors (bady side)
DISCONNECT
g MOTOR RELAY OR MOTOR
(Malfunction code No. 43, 44)
NG
MOTOR POWER SUPPLY CIRCUIT ———» B (Skip page.)
S e Check 30A fusible link [L] and 10A
V| fuse [T |for actuator. For fusible link
C‘) and fuse layout, refer to POWER SUP-
v L PLY ROUTING in EL section.
SBR892C lOK
A No :
e Disconnect connectors from control »| Inspection end
E unit and actuator. Check terminals for
Actuator connectors damage or loose connection Then
(actuator side) reconnect connectors
e e Carry oul sell-diagnosis again
Does warning lighl activate again?
i T Th® ring g sctvate agir
DISCONNECT 4 IOBS Yes
,
. NG ‘
e Disconnect actuator connectors »| Aepair harness and con-
® Check voltage between connector nectors between baltery
{body side) terminals and ground and actuator connector
Q (body side) terminals.
Terminals Ignition switch
e o — —
— & - ground ON position
dd - ground —
Battery voltage should exist.
Actuator B OK B
relay box7ﬁ_ E y NG
] » MOTOR RELAY CIRCUIT »| Replace actuator assem-
87 bly
el e e Remove motor relay.
85 e Disconnect actualor conneciors
Graund o Check continuity between actuator
N | | connector (actualor side) terminals
and relay conneclor lerminals or
SBRBI3C body ground.
. Actuator Relay Continuity
Actuaior connector (body side) connector connector
DISCONNECT Yy LD Yes
. Iv.‘al B @ Y-es
8 48 Yes
B 45) Yes
QT
4 Ground No
Q —
OK
= ® Check contmuuty between actuator
connector (body side) terminal 8
58RY00C and ground OK
E Continuily should not exisl. — (&) (Go to next page )
Contro! unit termmals NG
(control unit side) E A4 R .
— @ OK | )
I_'TSW—VI_[—*—S e [[s[2hE e Disconnect control unit conneclors. » Repair harness and con-
[u]i2[22021j20f14[16[18]23(7]  [10] 31271828 ® Check continuity between control unit nectors
bscower 23222728, terminals (control unit side) (8 and -
Lis) @. 3. @, a4, 6w
GE} Conlmunly should not exist.
e
e * Replace control unit
SBRIOICA -

BR-54
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TROUBLE DIAGNOSES
Diagnostic Procedure 5 (Cont'd)

Actuator relay box7§:E ®
_ l _
| MOTOR CHECK i_Fteplace actuator assem.
- - bly
e Connect actuator connectors —— g - .
e Connect suitable wire between refay ‘_Tfjk
connector terminals &) and &o,. NG | check actuator motqr N
N 4]
SBR894C Motor should operate. \iround (Refer to BR-45) x
m Do not connect wire for more than 5 — T -
seconds. IN(’
Control unit connector Actuator » ] -
T = connector (body side) OK Repair harness and ter-
[1]5]6 Jta] fa]vshi7 o 4] L minals. o
BIEIEEI 8 4
511 —_—
m [CS8 DISCONNECT — ] - e —_—
E ‘| MOTOR RELAY CHECK NG | Replace motor rolay ]
DISCONNECT - - T *
5’\, @ Reter to MOTOR RELAY in Electrical
' Eomponents Inspection (BR-65). s
e~ ] : .
OK ’
SBR895C
-y @ g
CIRCUIT CHECK NG | Repair harness ang con. |

nectors.

e Disconnect control unit connector. -—

e Check continuity between control unit
connecior terminals and actuator con- §
nector (body side) terminals. ‘;

Control unit Acluator
® ®
) @

Conlinuity should exist.

OK

y

Go to IE in Diagnostic Procedure 2

S

ettt

BR-55
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TROUBLE DIAGNOSES

Actuator connectors {body side)

T > ed &£
G b 4 €
Q]
TSBRBQGC‘

=

Actuator connectors (actuator side)

ISCONNECT
Il
D24 €
4 5 IO
Q
-;BRBBSC

Contro\ unit terminals

[m]
[ ﬂ.A. 25[a] [a]o]zpas
[1]2[22[21]20]1afw6[18]33[7 | |03 [o7]og] aé
RED) 23222728,
%
QISCONNECT

€ | =
\—.*H__* saneesﬂ

Diagnostic Procedure 5 (Cont’d)

: E)

l

e Replace {fusible link or fuse

Is il blown out whe

ignition switch is turned “ON'?

n it is replaced or

Yes

MOTOR POWER SUPPLY CIRCUIT

and control unit.

ground

® Disconnect connectors from actualor

o Check continuity between actuator
connector {body side) terminals and

. Fuse/Fusible link

Terminals

Fusible link [ L]

@) - ground
@ - ground

Fuse {T] ‘

(&) - ground

Continuity shouid not exist.

4

OK

No | [nspection end

© ]

a
Repair harness and con- |
neclor

e Remave mator ground.
o Check cominuity between actuator
connector (actuator side) terminals

[,

o assem- |

Replace actuator assem-
bly.

and ground.
Fuse/Fusible link Terminals
L @ - ground
Fusibie link LTI | i - ground
Fuse | 5) - ground
Conlinuity should not exist.
L _ S |
OK
— 3 L4
e Check continuity between contro! unit
terminals.
Fuse/ Fu51ble Ik ) Terminals
-2 3,
Fusible hink E_l .
™2 3 &
Fuse [T] | .

Continuity should not exist.

R

‘[ Replace actuator assembty.

BR-56
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TROUBLE DIAGNOSES

Actuator connectors (body side)

o M€

SBRY02C

Actuator connectors
(actuator side)

o

5-6-79 21

av
1S. ’

DISCONNECT

€

Actuator
relay box7

o

ol D]
BI=lE
o R ]
~ <

87a
Ground

-

SBR903C

Diagnostic Procedure 6

SOLENOID VALVE RELAY
(Malfunction code No. 41, 42)

SOLENOID VALVE POWER SUPPLY
CHECK

NG

o Check 30A fusible link and 10A
fuse [1 lfor actuator. For fusible link
and fuse layout, refer to POWER SUP-
PLY ROUTING in EL section.

lox

i

——» B (See next page )

e Disconnect connectors from control
unit and actuator. Check terminals for
damage or loose connection. Then
reconnect connectors

o Carry out self-diagnosis again.

Does warning lamp aclivate again?

No

\ 4

Yes

Inspection end

SOLENOID VALVE POWER SUPPLY
CHECK

NG

Y

e Disconnect cannectors trom actuator.
o Check voltage between actuator 2-pin
connector (body side) terminals and

ground.
Terminals Ignition switch
® - ground ON position
@ - ground —

Battery voitage should exist.

—[OK

Repair harness and con-

nector.

f

SOLENOQID VALVE RELAY CHECK

‘ Refer to SOLENOID VALVE RELAY in
Electrical Companents Inspection (BR-

65).
i
B|

&

Replace solenoid valve
relay.

SOLENOID VALVE RELAY CIRCUIT
CHECK

NG

Y

Check continuity between relay termi-
nals and actuator connector {actuator
side) terminals

Relay ! Cannector .
: . Continuity
terminals terminals
§0) ® Yes
- L) L)) Yes
BTa L) Yes
) @ Yes
% & Yes
Ground 08} No
L
lOK
(@)

(Go to next page)

BR-57
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TROUBLE DIAGNOSES

Actuator conneclor {body side)
DISCONNECT

€

&Ib M

SBRY0O5C

/’_A_\

I

e Check continuity between actuator
connector (pody side) terminal -7
and ground.

Continuity should not exist.

NG
A 4

DI S

e Disconnect control unil connectors

(4]

WEK
o Check continuity between confrol unit

SBRY0LC
terminals (control unit side) 6 and
® 2,3 @ o ®
Continuity shouid not exisl.
Conirol unit terminals o NG -
[ e— [w]
“3 ahshofeal4] [e]al2 ?4 Replace contral unit.
1112 22[21[20/14]v6{1823] 7| [10] 3[27]28[25
& oscomEct (23222728 T
TS.

©

L

CIRCUIT CHECK

Controf unit connector Actuator .
= connectors (body side)

[1]s e ]we] Tol[7p5 4] %
il paapol e8] O
57 7.6.24
m —— S~ &
=d 4
& €
= SBRS0EC

Actuator connecters (body side)

o e

Q]

e Disconnect control unit connector

e Check continuity belween control unit
connector terminals and actuator con-
nector (body side) terminals

Contral unit Actuator
0 )
@ 5
T Growd | ®

Continuity should exist.

G

Go to E in Diagnostic Procedure 2

.

@

o

e Replace fusibie tink or fuse
ls it blown out when il is replaced or
ignition switch is turned “ON’'"?

-

Yes -

A

SBRII7CA

ACTUATOR POWER SUPPLY CIRCUIT

® Disconnect connectors from actuator
and control unit.
e Check continuity between actuator

connectar (body side) terminals and
ground

Fuse/~usible link

Terminals

. - ground
Fusible link | K s

us 'E\ - ground

fFuse E] L (8) - ground

Continuity should not exist.

lox

()]
(Go to next page)

BR-58

NG

Diagnostic Procedure 6 (Cont’d)

oK
(See below.)

Repair harness and con-
nectors.

Repair harness and can-
nectors

E

| _4| Inspeclion end

Repatir harness and con-
nector.




TROUBLE DIAGNOSES

Diagnostic Procedure 6 (Cont'd)

R —

Actuator connectors (actuator side)
DISCONNECT

dh A€

SBR908C

®

l

and ground.

® Check continuity between actuator
connector (actuator side} terminals

Fuse/Fusible link

Terminals

Fusible link

6 - ground
@ - ground

Fuse

(8) - ground

Continuity should

Contral unit terminals
{contro! unit side)
=

I L)
1[5]a [1s] /T13[1s[1729]4 | [8{a]2][24[25!
11[12[22[Z 1[0 14[16098[23[ 7| |10l 3 [27}28]28
5 17 23222728
TS
DISCONNECT

€

@‘J

SBRY09ICA

not exist.

NG

A

OK
4

Replace actuator assem-
bly.

e Check continuity between control unit

NG

Y

terminals (control unit side).
Fuse/Fusible link Terminals
: D-2.0 &
Fusible link = g g @
Fuse [1] ®g§))@
Continuity should not exist.
lox

Replace actuator assembly

BR-59

Replace control unit.

T /i
Riia




TROUBLE DIAGNOSES

Control uni
connector

®
HS.

t

— .
NEREEEEREN)
[liled follislepd |

DISCOMNECT

SBR3911C

Diagnostic Procedure 8
MEMORY VOLT STOP

e Disconnect control unit connectors.
Check terminals for damage or loose
connection. Then reconnect connec-
tors

e Turn ignition switch ON and OFF
more than two times

e Carry out self-diagnosis again
Does warning lamp aclivale again?

Yes

‘

No

|

Inspection end j

R

’_CONTROL UNIT POWER SUPPLY

NG

e Disconnect control bnit connectors

e Check voltage between conneclor ter-
minal &% and ground
Batiery voltage should exist.

oK

y
CONTROL UNIT GROUND CIRCUIT

NG

Check harness and con-
nectors between battery
and conirol unit connec-
tor terminal 29 or 7.5A
fuse For fuse layout,
refer to POWER SUPPLY )
ROUTING in EL section '

hn|

Refer to CONTROL UNIT GROUND in
Ground Circuit Check (BR-45)

oK

\ 4

Replace control unit.

Repair harness and con-
nectors

Note: MEMORY VOLT STOP is always indicated after disconnecling control unit

connector.

BR-61



TROUBLE DIAGNOSES

Conlrol unit connector

T &
s T[] Tals] 7Tl
iizlzzz o} 4l i8lzal7

]

DGCONNECT

&

SBRS10C

Diagnostic Procedure 7

POWER SUPPLY
(Malfunction code No. 47, 48)

e Disconnect control unit connectors
Check terminals for damage or con-
nection. Then reconnect connectors

e Carry out self-diagnosis again.
Does warning lamp activate again?

Yes

CONTROL UNIT POWER SUPPLY |NG

inspection end

Check barness and con-

e Disconnect control unit connectors

e Check voltage between connector ter-
minal (1) and ground when ignition
switch is turned ON.
Battery voltage should exist.

e

FONTROL UNIT GROUND CIRCUIT NG

" Refer to CONTROL UNIT GROUND in
Ground Circuit Check (BR-45).

- OK
Replace controf unit.
_

BR-60

nectors between battery
and control unit connec-
lor terminal (1), 10A fuse
1] or baltery. For fuse
layoul, reter to POWER
SUPPLY ROUTING in EL

section.

Repair harness and con-
nectors




TROUBLE DIAGNOSES

Brake pedal

' 4

Diagnostic Procedure 9

Check whether the symptam appears
when brake is applied gradually under
the conditions below.

o Shifting

o Operating clutch

SAT797A

e Passing over bumps/potholes

No

Y

Check if there are any conditons,
among those listed below, when symp-
lom appears.

o Low friction road

o High speed cornering
t Passing over bumps/potholes

Check whether the symptom appears
when engine speed is over 5000 rpm
with vehicle stapped

_ "

Yes

SYMPTOM: Pedal vibration and noise

Check whether the symptom appears Yei
only when engine is started.

Carry out self-dw@
(See page BR 40.)

I

For such conditions., ABS
will wark due to differ-
ence of wheel speeds

N |

For such canditions, ABS
wilt work due to differ-
ence of wheel speeds

Vibration refated to sen- ]
sor may cause ABS
operation

Check whether electrical equipment
switches are operated.

Yes

A

Check wheel sensar shield grounc For
location of shield ground, refer to wir-

ing diagram and "HARNESS LAYCUT"
1n EL sectior.

NG

Remedy.

’ Replace contral unit.

BR-62

No

Go to E] in Diagnostic
Procedure 11 (BR-63).




TROUBLE DIAGNOSES

r—*

Diagnostic Procedure 10

SYMPTOM: Long stopping distance

Check if road condition is slippery with
—]
snow or gravel \_J

Disconnec! actuator connector and |

check whether stopping distance is still
long.

Perform Preliminary Check and

air
bleeding.

T Diagnostic Procedure 11

Check whether brake pedal stroke is
excessively (arge.

INO

Check that brake peda) force is firm but

brake is effective
I

Disconnect actuator connector and
check whether brake is effective

SBRS40A

- —_—
__ﬁ7 Yes
/ —
(@% Ensure warning lamp remains off while
N / driving
N\ e
t_,_,\._ ————— Warning lamp~ SBRO14C —

CHECK WHEEL SENSOR

Yes | Siopping dislance may T

be longer than venicles
without ABS

No | Go to [E] in Diagrostic 1
Procedure 11 (See
below )

SYMPTOM: Unexpected pedal action

Yes Perform Preliminary

Check (BR-44).

Yes Normal cendition

Perform Preliminary
Check (BR-44)

Carry out selt-diagnosts
{See page BR-40)

No

NG

|

NG Remedy.

e Check wheei sensor connector for
termiral damage or loose conneclior
e Perform wheel sensor mechan-cal
check
Refer fo and [B) in Diagnustic
Procedure 4. (BR-53)

Replace control unit

BR-63



TROUBLE DIAGNOSES

Diagnostic Procedure 12
SYMPTOM: ABS does not work.

Yes Carry out sc'f-diagnosis.

LCheck whether warning activates.
- {See page BR-40)

|

_ ENO :+_J

Check symptom condition whether vehi-
cle speed is under 10 km/h (6 MPH) |

ves ABS does nct work in

this condition

No
4
Goto § in Diagrostic Procedure 11
(BR-63).

Diagnostic Procedure 13
SYMPTOM: ABS works frequently.

CHECK BRAKE FLUID PRESSURE.

Perform Preliminary
Check {BR-44)

Check whether brake tluid pressure
distribution 1s normal.

Refer to DP valve inspection in “'CON-
TROL VALVE' (BR-4)

I

CHECK WHEEL SENSOR. —’_NG Remedy

v ]

o Check wheel sensor conneclor for
terminal damage or loose connection
e Perlorm wheel sensor mechanical
check.
Refer 10 and [8] i Diagnoslic
Procedure 4. (BR-53)

OK
Check front axles for excessive loose- NG Remedy.
L _ .

ness. Reler to "'Front Whee! Bearing”

in FA section

Reptace con:rol un:t.

BR-64




TROUBLE DIAGNOSES

NS ANGRC !

Front sensors

—

SBROiZ!DJ

SBR329B

Electrical Components Inspection

WHEEL SENSOR

Check resistance for each sensor
Resistance: 0.6 - 3.3 k()

ACTUATOR MOTOR RELAY AND SOLENOID VALVE

RELAY
Actuato t
Solenoid valve relay u 'r motor relay
solenoid valve relay
Continuity existence Continuity existence
Condition between terminals 40 | between terminals ¢
and and 47
Battery voltage not
applied between termi- Yes No
nals €5 and @b .
Battery voltage applied
between terminals 5 No Yes

and @b

BR-65




SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Length x width x thickness (4 57 x 1969 x 0.394)

Front brake
Brake model OPF25V disc brake
Cylinder bore drameter 464 (159) x 2
mm (in) |
“pad mm (in) ( 1160 x 500 x 10.0

Rolor outer diameter x thick-

280 x 30 (1102 x 118)
ness

mm (in)

Rear brake

Brake moge!

Cylinder bore diameter

CL11H disc brake

Without ABS With ABS

Master cylinder

Cylinder bore diameter
mm (in)

23.81 (15/16) 25.40 (1)

Control valve

Valve mode!

Proportioning valve
{built into master cylinder)

Spiit paint
kPa (bar. kg/cm?, pst} x
reducing ratio

3.8923 (39 2. 40, 569) x 0.4

Brake booster

18 (1 1 M23 or G23 M195T
m (in) 38 18 (1.5031) Booster modei
Pad mm (in) { 750x 400 x 9.5 Primary 205
Length x width x thickness | (2953 x 1575 x 0.374) Diaphragm diameter 230 (9.06) (8.07)
Rotor outer dramet ‘ - mm (in) ' Secondary: 180
1
) eter 258 x 9 (10.16 x 0.35) (7.09)
x thickness mm (in) | _ — _
Recommended brake fluid
For Europe’ DOT3 or DOT4
| PR
Except for Europe ‘ DOT 3
‘For Europe, never mix different type brake ftluids (DOT3
and DOT4)
Inspection and Adjustment
DISC BRAKE PARKING BRAKE
|
Brake model | OPF25V r CLI1H Type Center lever
Pad wear Iimit mm (in} { Number ol notches
Minimum thickness 20 (0.079) [under force of 196 N 7.4
Rotor repair limit mm {in) (20 kg. 44 ib)] I - .
Minimum thchness 28 11 10) 8(0.31 Number of notches
when warning lamp swilch 1
comes on
BRAKE PEDAL
Vehicle model ' LHD RHD
Free height "H” mm (in)
MIT 181 - 191 178 - 189
(713 - 752) (705 - 7 44)
AT 191 - 201 188 - 199
(752 -7.91) i (744 - 7 83)
Oepressed height “D" mm (in)
lunder force of 490 N (50 kg $10 14 331
110 Ib) with engine running) (4 33!

Clearance "C ' between pedal
stopper and threaded end of
slop lamp switch or ASCD
switch

03-10(0012-0039)

mm {in)

BR-66





