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PRECAUTIONS AND PREPARATION

Precautions
¢ Recommended fuid is brake fluid “POT 3".

s Never reuse drained brake fluid.

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

¢ To clean ar wash alt parts of master cylinder, disc brake
caliper and wheel cylinder, use clean brake fluid.

¢ Never use mineral ¢ils such as gasoline or kerosene. They

wilt ruin rubber parts of hydraulic system.

¢ Use Tool when removing and installing brake tube.
WARNING:

+ Clean brake pads and shoes with a waste cloth, then collect
dust with a dust collector.

SAR500
Preparation _
SPECIAL SERVICE TOOLS
v
Tz:: ::::ef Description
GGE43 10000 Remaving and installing each brake

Flare nut torgue wranch

piping

KMOS1Y0010
Brake fluid pressure
gauge

Meastiring brake fluid pressure

KVS093P 1400 Checking brake #uid pressure of
AB.S. checker A.B.S. actuator
KVSa9P 1020 Cheacking brake fluid pressure of

AB.5. checker adaplar
herness

A.B.S. acluator
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CHECK AND ADJUSTMENT

Checking Brake Fluid Level

o Chack fluid level in reservoir tank. it should be batween
Max. and Min. iines on reservoir tank.
o [t fluid levet is extremely low, check brake system for leaks.

Checking Brake System

o Check brake lines (lines and flexible hoses) for cracks,
deterioration or other damage. Replace any damaged
parts.

If leakage occurs around joints, retighten or, if necessary,
replace damaged paris.

e Check for ol leakage by fully depressing brake pedal.

Changing Brake Fluid

1. Drain brake fiuid in sach air bleeder valve.

2. RefiHl until new brake fiuid comes out of each air bleeder
valve,
Use same procedure as in bleeding hydraulic system to
refill brake fluid.
Refer to Bleeding Procedure.

e Refil with recommended brake fiuid *‘DOT 3”.

o Never reuse drained brake fluid.

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

SBRTIRA
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BRAKE HYDRAULIC LINE

Models with A.B.S.

Front breke

o= r =
~t W
L=
....;E
Proportioning vahve
{Do not disassembile ) ABS.
actuator

/ Brake booster
Mastor-

aylinder OJ @ s

= : Ptlmary fing i
o : Flare mit Rear brake
— Secondary Hne 15 - 18 Nemt {1.5 - 1.8 kg-m, 11 - 13 R-Ib) SBRO7A
Models without A.B.S.
N
Master cylinder
e
Brake booster
Propartioning valve
Do not disassemble.} -]
e
Lq*‘? " ’
v : .
—— . Primary line H
—  Sacondary fine o @ Fiare nut
15 - 18 Hem (3.5 - 1.8 kg-m, 13 - 13 fib} SBRO7ZB
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BRAKE HYDRAULIC LINE

58A%HS5]

SBRT224,

GG94310000

SEASN

Bleeding Procedure

CAUTION:
e Carefully monitor brake fluid level at master cylinder during
bleeding operation.
o Fill reservolr with recommended brake fluid. Make sure it Is
full at ait times while bleeding air out of system.
e Place a container beneath master cylinder to avold spillage
of brake fluid.
& Bleed air according to the following procedure.
Left rear caliper
Right rear caliper
i
Left front caliper
Right front caliper
i
Front side air bieeder on AB.S. actuator {Models with
AB.S.)
i
Rear side air bleeder on A.B.S. actuator (Models with
ABS.)
¢ To bleed air out of lines, wheel! cylinders and calipers, use
the following procedure.
1} Connect a transparent vinyl tube to air bleeder valve,
2} Fully depress brake pedal several times.
J) 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

of air bleeder vaive.

Removal and Installation

To remove brake flexible hose, first remove flare nut
securing brake line 0 hose, then withdraw lock spring.
Cover openings to prevent enirance of dirt whenever dig-
connecting hydraulic line.

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

Alter Installing brake lines, check for oil ieakage by fully
depressing brake pedal,

Inspection

Gheck brake Hnes (lines and flexible hoses) for cracks, deteri-
oration or other damage. Replace any damaged parts.

It leakage occurs around joints, retighten or, ¥ necessary,
replace damaged parts,
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BRAKE PEDAL AND BRACKET

Removal and Installation

16 2z
(18-2.2 12-36)

a1
/ (08-1.1,68-8.0)

. T
Fulcrum sheft S
[ e-1i0e-11,58-2.08 A.S.0.0. cancal switch
- Return [ 12-1601.2- 15,813
e (K0P giring
) S1op lamp switch
[r2-1600.2-18.9-11)
Clevis pin il —
: %
. D )
s , Brake padal
* Replace clevis pin if plastic stopper,
which is (ocated at the end of eipvis {0 N tkgm, frotbd
pin, is deforeed or demaged. SBR7I0A

Inspection

Check brake pedal for following items.
& Brake pedal beng

¢ Clevis pin deformation

o Crack of any welded portion
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BRAKE PEDAL AND BRACKET

Lack nut

fnput
rod

M ¢ Nem {kg-m, ft-Ib)

H15~22 1.6-22,12-18)

Stop lamp switch and
A8.C.0, cancel swirch

912-15

{1.2-15,9.711)

SBHIWA

Inpus rodg

Eorh

e

o-——Stay s inside

™

|

S

e
!

J

ZCIW i quin

SBRHI3D

Adjustment

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

1.

H:

o

Free haight
Refer to §.0.5.
Uepressed height
Refer 1o §.D.S.
Under force of 490 N (50 kg. 110 Ib)
with engine running
Clearance between pedal stopper and threaded
end of stop lamp switch
0.3 - 1.0 mm {0012 - 0.039 In)
Clearance belween pedal stopper and threaded
end of A.S.C.D. switch
0.3 - 1.0 mm (0.012 - 0.039 In)
Pedal fres play
1 -3 mm (0.04 - 0,12 in)

Adjust pedal ires height with brake booster input rod. Then
tighten lock nut.

Make sure that tip of input rod stays inside.

2. Adjust clearance "C,"” and "C,” with stop lamp switch and
A.5.C.D. switch respectively. Then tighten lock nuts.
3. Check pedal free play.

Make sure that stop lamp is off when padal is releaseod.
Check brake pedal's depressed height while engine is

4.

running.

If depressed height is below specified value, check brake
system for leaks, accumulation of air or any damage te
components {master cylinder, wheet cylinder, etc.). then
make necessary repairs.
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BRAKE BOOSTER

Removal and Installation

8-1

08-11.58-8.00 ;Vacuum pips

Pedal bracket

+ Replace clevis pin if piastic stopper,
which is located 2t the end of clavis
pin is defarmed or damaged,

I e-1t108-11,68.-8.00 [0} : wem tkgm, fttb)

SBREHZA

Inspection

OPERATING CHECK

o Depress brake pedal several times with engine off, and
check that therse is no change in pedal stroke.

e Depress brake pedal, then start engine. If pedai goes down
stightly, operation is normal.

SBRN2A

AIRTIGHT CHECK

SRS NG, e Start engine, and stop it after one or two minutes. Depress
brake pedal several times siowly. If pedal goes further
down the first time and gradually rises after second or third
time, booster is airtight,

¢ Depress brake pedal while engine is running, and stop
engine with pedat depressed. K there is no change in pedal
stroke after hoilding pedat down: 30 seconds, brake booster
is airtight.

OUTPUT ROD LENGTH CHECK

1. Supply brake booster with vacuum of —66.7 kPa (—667 mbar,
~500 mmHg, —18.69 inHg) using a handy vacuum pump.
2. Check cutput rod length.
Specified lenglh:
10.275 - 10,525 mm {0.4045 - 0.4144 in)

SBR2ZMA
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VACUUM PIPING

Removal and Installation

S

Intake manifoid

@@tg;@(:;i[
&

&

Brake booster

Vacuum hose

Mors then 24 mm (0.942 in)
SAR04A

Dot

Intzke manifoid Brake boostar
sicde ! P side

" o3
e

R T g

o

CAUTION:
Do not apply stiy oil of lubricants 1o
vacuumn hoses and check valve,
SBRT34A
® Insert vacuum tube into vacuum hose more than 24 mm
(0.94 in).
» Insiall check valve, paying aftention to its direction.
Inspection

HOSES AND CONNECTORS

Check vacuum lines, connections and check valve for
airtightness, improper attachment chafing and deteriora-
tion.
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VACUUM PIPING

Inspection (Cont'd)
CHECK YALVE
PR g vy Check vacuum with a vacuum pump.
o Connect to ,
Booster side  Engine side . booster side Vacuum shouid exist.

Connect to engins

oy A Vacuum should not exist.
el side
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MASTER CYLINDER

Removal and Instaliation

Qi filter

Reservoir cap—.

Primary piston amermbly

\\ Swpper cap

Piston cup*®

Seai (D0 not reusm.)

¢ Lubricate piston cup with brake
fluid or rubber grense when
assembling master cykinder.

Dual proportioning valve

(Do not disassernble. SBR735A

* HReplace stopper cap if claw is damaged or deformsad.
# HBend claws inward when installing stopper cap.

SBROTTA

» Pay attention {o direction of piston cups in figure at ieft.
e Check parts for wear or damage. Replace if necessary.

SER0T2A
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FRONT DiSC BRAKE (OPZ25V and OPF25V) — Caliper

Do not teinove of ﬂ@ : PB.C (Poly Butyl Cuprysil) grease or
lcosen these bolts, silicone-based grease paoint

IR : Rubber grsase point

[3% Brake fuid point

Ny {kg-m, ftoib)

7.9@7-038, 5185

Cross spring
Clip Inner shim B

SEANTIA

Pad Replacement

- CAUTION:
e When pads are removed, do not depress brake pedal
because piston will pop out.
» Be careful not to damage dust seal or gel oil on rotor.
Always replace shims when replacing pads.
1. Remove ciip from pad pin and then remove pad pin.
Remove cross spring.

3. Pull out outer pad and insert it temporarily batwean lower
piston and rotor as shown.

Push back upper piston with a suitable tool and insert new
pad so it contacts upper piston as shown.

Pull out old pad.

Push back lower piston with a suitable tool.

Pull out new pad and reinstall # in the proper position.
Repeat step 3 to 7 for inner pad.

insta# cross spring, pad pin and cfip.

o

O®m~No >
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FRONT DISC BRAKE {OPZ25V and OPF25V) — Caliper

SBRH14A

Removal and Instalfation

1. Disconnect brake tube,
2. Remove brake pad.
3. Remove brake caliper mounting bois.

Disassembly
1. Bemove retaining ring.

2. Push out piston with dust seal using compressed air.

3. Remove piston seal.

CAUTION:

Be careful not to loosen or remove bolls [oining both sides of
caliper.

if thera Is any fluld leakage, replace caliper assembly.
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FRONT DISC BRAKE (OPZ25V and OPF25V) — Caliper

Piston seat

=

Retaining
ring

SBRT4A

Inspection

CALIPER

* Check dust seals for damage.

» Check calipers for damage, rust or foreign materials.

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

+ FEliminale minor damage from rust or foreign materials by
polishing surface with fine emery paper.

CAUTION:

Use brake fluid to claan.

PISTON

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

CAUTION:

Piston sliding surface is plated. Do not polish with emery paper
even [f rust or foreign materials are stuck to sliding surface.

PAD PIN AND CLIPS

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

Assembly

1. Insert piston seal into groove an cylinder body.

2. With dust seal filted to piston, install piston into cylinder
bady.

3. Secure dust seal properly.

4, Install retaining ring.

Inspection {On-vehicle)

DISC PAD

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

BR-i4



FRONT DISC BRAKE {OPZ25V and OPF25V) — Rotor

SHRAT4EA,

inspection

RUBBING SURFACE
Check rotor for roughness, cracks or chips.

RUNOUT

Check runout using a dial indicator. Make sure that axiat end
play Is within the specifications before measuring. Refer to
section FA.
Rotor repair limit:

Maximum runout

(Total indicator reading at center of rotor pad

contact surface)

0.97 mm {0.0028 in}

THICKNESS
Standard thickness:
OP2ISY
26.0 mm (1.024 in}
OPF25V
30.0 mm (1.181 in)
Minimum thickness:
OPZ25V
24.0 mm (0.945 in)
QPF25V
28.0 mm (1.102 in)
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REAR DISC BRAKE — Caliper

Dust seal IER®
[ 1318

52(38 .53, %% .38 Piston
[O] 28 -52t29 -5 m ”SY : - Dust seat A (8 ]
ggﬁtm:: 5.1- 6.6} \, Fletammg Fing
e '

1.7 1.8, 8-12
38 - 52

N o
{39.5.3,28 - 38} e : )
%@ N - ; /
C\\\- o,

Do nm remove”
boner 29 or saosn

Piston -
\ Na

these bolts. )
) L
) \1
Outer pad \1
o \
[
X Duter shim B -~ Padd pin 5N i
inner shim A .
| Outer shim A '
inner shim B
Clip
g Ped retainer IR #
Cross spril'lﬁ

1 P.B.C. (Poty Buty) Cuprysil) grease or
silicone-based grease point
f:: Rubber grosse point

E 52 JCx
ﬂ {B: Brake fiuid point

Front

1 Nm lkgm, H-ib} SRRO74B

Pad Replacement

CAUTION:

When pads are removed, do not depress brake pedal because
piston will pop out,

1. Remove clip from pad pin and then ramove pad pin.

2. Remove cross spring.

3. Full out inner and outer pads.

CAUTION:

Be careful not to damage dust seal or get oil on rotor.
Always replace shims when replacing pads.
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REAR DISC BRAKE — Caliper

SBR792A

SBR751A

SBRTS3A

Removal and installation

1.
2.

Disconnect brake tube.
Hemove brake pad.

3. Remove brake cable and bracket.

4, Remove axle housing fixing boits.

Disassembly

1.

2.

Remove retaining ring.

Push out piston with dust seal using compressed air.

BR-17



REAR DISC BRAKE — Caliper

SBRSA1A

Disassembly (Cont'd)
3. Remove piston seal,

CAUTION:

Be carejul net to loosen or remove bofls joining both sides of
caliper,

it there is any fluid leakage, repiace caliper assembly.

Inspection

CALIPER

¢ Check dust seals for damage.

8 Check calipers for damage, rust or foreign materials.

o Check inside surface of cylinder for score, rust, wear or
other damage.

¢ Minor damage from rust of foreign materials may bse
eliminated by polishing surface with a fine emery paper.
Replace if necessary.

CAUTION:

Use brake fluid to ¢lean.

PISTON

Check piston for score, rust, wear or other damage. Replace if
necessary.

CAUTION:

Piston sliding surface is plated. Do not polish with emery paper
even If rust or foreign matter is stuck to sliding surface.

PAD PIN AND CLIP

Check for wear, cracks deformation, detericration, rust or other
damage. Replace it necessary.

BR-18



REAR DISC BRAKE — Callper

Assembly

ff:;“”""“ 1. Insert piston seal into groove on cylinder body.
2. With dust seal fitted to piston, install piston into cylinder
body.

3. Securs dust seal properly.
::> . 4, Ingtall retaining ring.

SBRTHEA,

inspection {On-vehicle)

DISC PAD

« Check pad shims for deformation or damage.
¢ Check disc pad for wear or damage.
Standard thickness {A):
11.5 mm {0.453 in}
Pad wear limit (A):
2.0 mm (0.079 In)

BR-19



REAR DISC BRAKE — Rotor

SBRTAGA,

Inspection

RUBBING SURFACE
Check rotor for roughness, cracks or chips.,

RUNOUT

e Check runout using a dial indicator.
e Make sure that axial end play is within the specifications
before measuring. Refer to section RA.
Rotor repair limit:

Maximum runout

{Total indicatar reading at center of rotor pad

contact surface}

0.07 mm (0.0028 in)

THICKNESS
Standard thickness:
18.8 mm (0.709 in}
Minimum thickness:
16.0 mm {0.630 in)

BR-20



PARKING BRAKE CONTROL

Removal and Instailation

Front cable

< =
For 242 seater

L.H, rear cable
For 2 seater

SHASATA

e Before removing parking brake control, remove console
box.

® Loosen cable using control lever adjuster, and separate
front and rear cabies,

Apply multi-purpose grease to areas between conirol lever
drum and cables.

Be careful not to damage boct and inner cable.

Inspection

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

2. Check parking brake cables, jamp and switch. Replace if
necessary.

3. Check parts at each connecting portion for deformation or
damage. If found, replace.

Adjustment

Perform shoe clearance adjustment hefore adjusting control
lever stroke.
1. Turs adjusting nut.

BR-21




PARKING BRAKE CONTROL

MHT”“;;TM
—Sno

- ‘-ll\;sntmk..ulw
S %

Adjustment {Cont’d)

2. Pull control lever with specitied amount of force. Check
lever stroke and ensure smooth operation.
Nuntbar of notches; § -7

3. Bend parking brake warning lamp switch plate =0 that

brake warning light comes on when raichet at parking
brake lever is pulled "A'"" notches and goes out when fully
released,

Number of notches “A"; 1

BR-22



PARKING DRUM BRAKE

] 216-304N-m
~ g2 E {22 - 31 kg-m,

. SR \ 159 - 224 feth)
‘éo \ | .

Guide piate
Return spring

Strut

Spring
% AN 1
o ."-""--.__.__..- el / :
?\' iz - =
. . Rgturs i
% Anti-rattie spring coring ,K Adjuster [ &

Adjusting scraw

Hetainer
S spring
- Anti-rattle pin
Antirattie spring
Retaingr

Anti-tattle pin

Baifia phate

m @ : Brake grease point

SBRITAR

Shoe Repiacement

1. Remove disc rotor {With parking drum brake).
Tighten two bolts gradually if disc rotor is bard to remove.

2. After remaving anti-rattie pin, remove spring by rotating
shoes,

Be careful not to damage parking brake cable when separating
it.

BR-23




PARKING DRUM BRAKE

SHATHEA

)

e )
oy
\ Adjuster

o holg plug

Inner diamater

SEATGRA

Shoe Replacement (Cont'd)

3.

Apply brake grease to the contact areas shown at lefi.

Shoe Clearance Adjusiment

1.

Remove adjuster hele plug, and turn adjuster wheel with a
screwdriver until shoe touches brake drum.

Make sure that parking control lever is released completely.

Return adjusier wheel 5 to 6 latches.

Instaif adjuster hole piug, and make sure that there is no
drag between shoes and brake drum when rotating disc
rotor.

Breaking In Drum and Lining

1.

2.

3.

4.

5,

Using either low or 2nd transmission speed, drive the
unloaded vehicie on a safe, level and dry road.

Depress the release button of parking brake lever, then pull
the lever with a force of 98 N {10 kg, 22 1b).

While holding the lever, continue to drive the vehicle
forward 100 m (328 #} at approximately 35 km/h (22 MPH).
While holding the iever, drive the vehicle in reverse 10 m
(33 ft) &t approximately 10 km/h {§ MPH).

Repeat steps 1 through three times and then repeat only
step 4 one more time,

Prum Inspection

Standard inner diameter:
172.0 mm (6,77 in)
Maximum inner diameter:
173.0 mm (6.81 in)
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ANTI-LOCK BRAKING SYSTEM

System Components

—— | Piping
————— - Harness

Control unit

Actuntor

Aear sensor

‘ M\Lm

Front whee! sensor

Hydraufic Circuit

Fraportioning vaive
{0 not disassemble )
Master oy linder

Brake boostar
Front A.H, whes! [ : ’ Feelin;] F“";g _! Rear A.H. wheel
' Chack valve vaive valve | Lheuk valve
‘ |Front LH.} {From} | | {Reart (Rear)
F e
! U [ Retief Wi f
_ wivE dr iyﬂnﬂ 1ef valve
..3, IFrcmt)'l { _ ear}
; il Coliper
Caliper i %
oE 1
.E 14
.
i}
D H
[}
(%) .
Z : Reservair  Reservoly
Front L.H. wheel . _ } ‘Frmi] IFl-eaﬂ _ 2 Rear L.H.
whes! SBR7EA,
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ANTI-LOCK BRAKING SYSTEM

Wiring Diagram
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ANTI-LOCK BRAKING SYSTEM

Wiring Diagram (Cont'd)
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ANTI-LOCK BRAKING SYSTEM

Removal and Installation

CAUTION:
Be carelul not to damage sensor edge and sensor rotor teeth.

FRONT WHEEL SENSOR

SBRATT2A,

#» Remove rear sensor rotor with differential side flange after
drive shaft removal.
Refer 1o RA section.
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ANTI-LOCK BRAKING SYSTEM

Removal and Instaliation {Cont’d)
ACTUATOR

SBATEIB

» Disconnect 3 connectors and brake tubes.
& Remove 3 nuts fixing actuator to bracket.

BR-29




TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES
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How to Perform Trouble Diagnoses for Quick
and Accurate Repalr

INTRODUCTION

The A.B.S. system has an electronic contral unit to control
major functions. The control unit accepis input signals from
sensors and instantly drives actuaiors. i is essential that both
kinds of signals are proper and stable. At the same time, it is
important that there are no conventional problems such as air
leaks in the booster or lines, lack of brake fluid, or other
problems with brake system.

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

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

HBefore undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a A.B.S. complaint. The
customer is a very good source of information on such prob-
lems, 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 locking for “‘conventicnal” probiems
first. This is one of the best ways to troubleshoot brake
preblerms on an A.B.S. controlled vehicle.
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick and Accurate Repair (Cont'd)

e ————— o v T T = ——

WORK FLOW

CHECK IN

<Refarence item

LISTEN TO CUSTOMER
COMPLAINTS

{See page BR-33.)

<D|AGNGSTrc WORKSHEET

INVESTIGATE ITEMS YOU

SHOULD CARRY QUY
RELATED TO EACH

Symptom Chart
{See page RR-34.}

SYMPTOM AND NOTE

1 1

ELIMINATE GOOD SYSTEMS
ON GOOD PARTS

Prefiminary Check
{See pages BR-35 - 37.)

Not self-diagnostic item Seif-diagnostic item

DETERMINE MALFUNCTHON-
ING CIRCUIT{S} OR PARTI(S}

Self-diagnaosis
{See pape BR-3B.)

Salf-diagnosis

* DIAGNOSTIC
WORKSHEET

{Ses page BR-33.}
Briagnostic Procedure(s}
1t s

{See pages BR-43 - 46.)
Circuit Diagram for Quick
Pinpoint Check

{See page BR-42.)

ELIMINATE GOQD PARTS),
HARNESS(ES) OR CONNEC-
TOR{3} THROUGH ELEC-
TRICALLY TESTING

Malfunctioning Malfunctioning parts

harnessies) and
connector(s)

¢ Component Parts Location
{See page BR-39.)

® Hamess Connector Location
{Sex page BR-40.)

® Ground Circuit Check
{See page BR-41.}

INSPECTION
ON THE BASE
OF EACH COMPONENT

Diagnostic Procedure(s}
Eto 11
{See pages BR-47 - 52.)

R !

REPAIR REPAIR OR REPLACE

FINAL CHECK

CHECK OUT

—_—
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick and Accurate Repalr {Cont'd)

KEY POINTS

DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead o
customer complaints, even if the system is normal.

HAT Vehicle moda! A good grasp of such conditions can make trouble-shooling
WHEN .. Date, Frequencies f d
WHERE Road conditions aster and more accurate.
HOW Operating conditi In general, feelings for a problern depend on each custiomer's
""" n4 conditions, information. K is therefore important to fully understand the
Weather conditions, i X
Symptoms symptoms or under what conditions a customer compiains.
Make good use of a diagnostic worksheet such as the one
shown below in order to utilize alt the complaints for trouble-
shooting.
Worksheet sample
Customer rame MR/MS Model & Year ViN
Engine # Trans. Miteage
Incident Date Manuf. Date in Service Date
Symptoms |0 Pedal vigration and = ] O L O m|
noise Warning ac- |Long stop-  |Abnormal ABS AB.S. works {A.B.5. works
tivates ping pedal action |doesn’t work jbut warring {frequently
distance activates

Engine conditiong

(0 When starting O After starting
(1 Engine speed: 5800 rpm or more

Acad conditions

Z Low friction road (T Snow [ Gravel [1 Other)
3 Protrusion

Driving conditions

["} High speed cornering

O Vehicle speed: Greater than 10 kmih {8 MPH)
[] Yehicle spesd: 10 km/h (& MPH) or less

03 ¥ahlcle Is stopped

Applying brake conditions

O Suddenly
O Gradually

Other conditions

O Gperation of electricai sguipment
13 Large padal stroke
{1 Cperation of clutch

BR-33



TROUBLE DIAGNOSES

Symptom Chart

BR-34
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o W
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5
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-
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oF
A
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TROUBLE DIAGNOSES

Preliminary Check 1
o——— CHECK ——

N.G.
~— Fili up brake fid.

CHECK

C.K.

" SBRIST /
Check brake fluid level in reserveir tank.

Repair brake system, qﬁ

SM.&?S\?A‘)

Check brake systern,
Refer to CHECIK AND ADJUSTMENT.

. N.G.
Repair or replace HOOSTEr SYSTEMY. g

0K,

h,_SBROOZA

Check brake booster operation and airtight-
ness,
Rafer to “Inzpection’” of BRAKE BOOSTER.

N.G.
—* Replace malfunctioning parts,

\SEH?“A

Check brake pads and rotor.
Aefar to “Inspection’’ of FRONT and REAR
DISC BRAKE.
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TROUBLE DIAGNOSES

Preliminary Check 2

&

Check sensor clearance,

Cleagrance mm (in}
Front wheel sensor (0 l}?ugg ) gggﬁs} N.G. — Check sensor for the following iterns:
: s ® Dust, foreign materisls, etc,, at
0.18-1.16 tastening portion
Rear sensor
{0.0071 - 0.0453) & |mproper installation
® Breakage
O.K. 0. N.G.
4 ™)
Repair or replace malfunctioning sensor.
s Fleplace sensor rotor,
\ SBR778A J

Check sensor rotor for teath damage.
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TROUBLE DIAGNOSES

Prelimimry Check 3 Preliminary Check 3, 4

Preliminary Chack 4
CHECK

—Q.E—‘-b RAeplace.

0K

N

S_BF”?QAJ Warning lamp SBR780A /

Measure each sensor resistance.
08-1.2k8

Check warming lamp activation.
When ignition switch is turned on, warning
lamp turns on.

Q.K, N.G.

Check fuse.
Check bulb condition and remedy,

CHECX
jj \ N N
Cantrol unit
: 1 Loy
\ / ! > 2 +
\__ /L\ SBR7814 J W
Check warning lamg for deactivation.
When engine starts, warning lamp deactivates. QQ] @; il
lox. len

-~ PRIVE N K_ — ’7 SBR782A

® Kaep engine on and running.
® Count the number of £ E.D. flashes during
5 to 10 sacond "OFF"” pericd.

Go o Seif-diagnosis.
(See page BR-38.)

Drive whlcle at 30 km.’h {19 MPH} for at
\ lesst one minute. 58R3304

!

1 7
e

L] oK.

\ | }[+=~=» if Pretiminary Check 2 is not performed
and there is abnormat A.B.S. operation,

perform Preliminary Check 2.

S8R7814A J

£nsure warning lamp remains off while driving,
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Seif-diagnosis

CHECKING THE NUMBER OF L.E.D. FLASHES

When a problem occurs in the A.B.S., the warning light on the instrument panel comes on. As shown in
the Table, the contrgl unit performs self-dlagnosis.

To obtain satisfactory seif-diagnosing results, the vehicle must be driven above 30 km/h (18 MPH) for at
least one minute belore the self-diagnosis is performed. After the vehicle is stopped, the number of ¢, E.D.
flashes is counted while the engine Is running.

The L.EE.D. is located on the controf unit, identifying a malfuactioning part or unit by the number of flashes.
Both the warning light ard the L.E.D. persistently activate, even after a malfunctioning part or unit has
been repaired, uniess the ignition switch is turned "OFF". After repairs, turn the ignition switch “CFF",
Then start the engine and drive the vehicle over 30 km/h (19 MPH) for at least one minute to ensure that
the malfunctioning part or unit has been repaired properly.

it more than two circuits malunction at the same time, the L.E.D. will fiash to indicate one of the
malunctioning circuits, After the circuit has been repaired, the L.E.D. will then flash to indicate that the
other cireuit is malfunctioning.

No. of LED. flashes

Maltunctioning part or unit

Diagnostic Procadure

Left front actuator solgnoid circuit

2 Right front actuator solenaid clreult Diagnastic Procedure 6
3ord Aear actuator salenoid circuit

5 Lot tront whael sensor circuit

-] Right tront whee! sensor cirebit Giagnostic Procedure ¥
Tor8 Rear wheel sensor gircuit

g Moier and motor relay Ciagnostic Procedura 8

0 Solenoid valve relay Dlagnostic Procedure &

18 or continuous

Contral unit

Diagnostic Procedure 10

Warning activates and
L&D "OFF”

Fowear supply of ground circuit for gortrat unit

Diaghostic Procedure 11

Exampile
impropes aparation of kft front rotor sensor circuit

i eyele

LU

- 2 sec,

L.E.n “ON"
L ED "GFF

[N SN I I

5 - 10 sec,

SBRSIA
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Component Parts Location

Hear sensar

SBRYEZ8
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Harness Connector Lacation

L) : LH drve modal
® * R.H. drive modal

SBR1I2B
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Ground Circuit Check

ACTUATOR MOTOR GROUND

& Check resistance between both terminais.
Resistance: approx. 00

CONTROL UNIT GROUND

& Check resistance between both terminals.
Rosistance: 06{)

RO T A e T
[ ol S T T B Sri e Dt e 4 025 1)

L - LH.D. modet l
i RHD. model L

SRRZMME
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TROUBLE DIAGNOSES

Circuit Diagram for Quick Pinpoint Check

STOP LADP sosE
SWITOH
FUSE ~ . JGNITION swiTon
BATFERY ] ﬁ | or STA
ANTI -LQCK
Ta stop famp = WARNING ACTUATOR
MOTOR
MOTOR
SENSOR r RELAY E?ﬁéBLE
= ,1-‘
g%
5
j: _| FUSIBLE
7 Bt FUSE LINK
CONTROL )‘: - s
ONIT ‘H‘ i ooy
hi¢
T L. AGTUATOR
O RELAT FUSIBLE
L FRONT R 1t h Fust
REAR
3 T
jj SOLENOLl VALYE o
L BATTERY

@ i L.H. drive modet
() : R.B. drive mode!

.s-:-'n' DO A DO R
Tl i e

# Ythe Unit side conneciors with &
doubie circle “ Q' e connecied
to the harmess side Conneetors
shown in the “Hamess Contector
Location'’, |See page BR-8G)

# The tarminal numbers in the coh-
nector coincida with the circuil
rumbers surrcunded by B single
eiede "o,

SBAYEY
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TROUBLE DIAGNOSES

Reler to worksheet result.

Diagnostic Procedure 1
SYMPTOM: Pedal vibration and noise

SATFITA

¥

Check whether the symptom ap- | Y25 | When brake is normally applied,
pears only when brake is ap- "1 A B.S. works and produces
plied suddenly. pedal vibration or naise,
l No
HATYATA
Check whether the symptom ap- | Y88 | Refer to Preliminary Check 4
pears only when engine is "t result.
started.
&
l No
Check whether the symptom ap- | Y88 | Check whether the symptom dis-
pears oply when tha vehicie appears within 5 seconds.
speed is within 10 km/h (6 MPH) l Mo Yom
after starting engine, &
No
k 4
A.B.S. may sometimes operale
when ioad is high and voitage is
low due o insufficient alternator
cutput,
b
Check whether the symptom ap- | N¢
pears while the vehicle is being —— &
driven.
Yes
No

{Appears when brake
is not applied .}

Check whether the symptom ap-
pears when brake is applied
gradually.

Yes

BR-43

Chack if there are any condi-
tions, among those listed baiow,
when sympiom appears.

» Shifting

# Cperating clutch

» Passing over bumps/pothoies

é No Yos

r

Undar these condiions individ-
ual wheel speed can change
suddenly. This may sometimes
cause the A.B.S. to operate.




TROUBLE DIAGNOSES

ﬁtagnostlc Procedure 1 (Cont’d-)

Check if there are any condi- Y5 | For such conditions, if wheel
tions, among those listed balow, i speed is considerably different
when symptom appesrs. between front and rear or left
# Low friction road and right, A.B.5. will work nor-
#» High speed cornering mally.
# Passing over bumps/potholes
Ne-
®
F
¥es ! vibration related to sensor may

Check whether engine speed Ig
ovar 5,000 rpm with vehicle

stopped.
lNo

cause A B.S. operatien.

Chack whether electrical equis-
ment switches are operated.

lm

Refer o Prefiminary Check 4
resuit,

Go to Sell-diagnosis. (See page
BR-38)

BR-44
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TROUBLE DIAGNOSES

Diagnostic Procedure 2

SYMPTOM: Long stopping distance
Refer 1o worksheet resuits.

Chech if road condition is siip- Yes ! Stopping distance may be
pery with snow or gravel. loager than vehicles which ara
No not equipped with A.B.S.

A
Disconnect actuator connhector | Y8S | Refer to Preliminary Check 4

h 4

and check whether stopping dis- result.
tance s sbilk long. Go to Self-diagnosis. {See page
No BR-38)

F
Perform Preliminary Check 1
an¢ air bleeding,

Diagnostic Procedure 3

SYMPTOM: Abnormal pedal action
Reler o werkshest resuits.

Chock whether brake pedal Yes I Wehicle equipped with A.B.S,
stroke is abnormally large. may have a tendency for large
o pedal strokes.

¥

sersina| | Check that brake pedal force is | Y95 p| Normal condition.
firm but brake is effoctive.
lNo
Disconnect actuater connector Yes | Rafer to Prelimi nary Chack 4
and check whether brake is ef- result,
factive, Go to Self-glagnosis. (See page
Ner 'BR-38.)

F
E Perfarmn Preliminary Chack 1. 7
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Diagnostic Procedure 4
SYMPTOM: A.B.S. doesn’t work.

Reter fo worksheel resuits,

Chack whather warning ach- Yes i Rafer to Prefiminary Check 4
vates. result.
No Go to Seif-diagnesis. (See page
BR-38.)
r
Yes | AB.S. doesn't work in this con-

Check whether vehicle speed is

under 10 kmfh (6 MPH).

dition.

lNo

Refer to Preliminary Check 3
result.

O.K but

r

Cheack actuater by referring to
Etectrical Components Inspec-
tion — ACTUATOR.

{See page BR-53)

Diagnostic Procedure 5
SYMPTOM: A.B.S. works but warning activates.

AB.S. st doesn't work,

Check whether alternator pro- [N | Ramedy.
duces proper output.
Refer {o EL section.
1Yes
Check whether battery has iNo | Remedy

enough voltage.
Refer to EL section.

lves

Rafer to Preliminary Check 4
rasult.

Go o Seli-diagnosis. (See page
BR-38.)
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Cantrol wnit connector

©

%I,

)

L LHD. modal

| B RHD. model SBR3ATA
Agtuatar zoanactar
........ []
E ] 152]
fn € A
e D Ei®
© @) &
A (i
@ - LMD, moded
{# : AH.D. madel SBRAJ1A

Diagnostic Procedure 6
ACTUATOR SOLENOID (L.E.D. flashing number 1 - 4)

INSPECTION START
Remove battery negativetermi-
nal connector.

CHECK SCLENOID VALVE RE-
SiSTANCE.

Disconnect control unit connec-
tar,

Check resistance between con-
trotunit cornector (vehicle side)
terminals.

Flashing number 1:

Terminals §8 and (@)

Flashirig number 2:
Terminals 82 and &

Flashing number 3 or 4.
Terminals & and 8
Resigtance:0.7 - 1.6}

lN.G.

D.K. i Replace controlunit.

Disconnect actuator connector.

To.K.

Repair harnessbetween actuator

Checkresistance betwesan actua-
tor conneclor {actuator sids) ter-
minais.

Flashirg nurmber 1:

Terrainals (§rand (1)

Flashing number 2:

Terminals (§iand (T}

Flaghing number 3 or 4:
Terminais (6 and ()

Resistance: 8.7 - 1.60)

ll‘é.G,

Replace actuator.

BR-47
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conaector and coentrol unit con-
Hecior,
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Contral unit conngetar Diagnostic Procedure 7
o el A (b ]
A WHEEL SPEED SENSOR (L.E.D. flashing number 5 - 8)
[T R T
L L PeITE D2 b INSPECTIONSTART

Remove battery negative termi-
rat connector.

I LHD.
madel A l
i RH.D. B
maoxdel CHECK SPEED SENSOR RESIS- {O.K. ! Replace controfunit.
TANCE.
$RRME% | Disconnecicontrol unit conneg-
tor.

Check resistance between con-
trol unitconnector {vehicla sigae)
terminals,

Flashing number 5:

Terminais (4}and (B)

Flashing number &:

Terminals 0D ana G0

Flashing number 7 or &
Terminals (Fland @
Resistance:0.8 - 1.2 k(2

iN.G.

Refer to Preliminary Gheck 3 N.G. | Replace sensor.

result.
Checkwhether sansor has .8 -
1.2 k() resistance.

lO,K.

Repair harness between sensor
connactor andcontrol unit gon-
naector,
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SBRB4DA

DEB & J

- ——
[1]2] 2]
4 133 5]
‘4 | LHD. mode
R : RHD modgsl SBRTIA

& LHO. mode!
R : RH.O. model

SBRESIA

INSPECTION START
Remave battery negativeterimi-
nal connector.

'

Giagnostic Procedure 8
ACTUATOR MOTOR RELAY {L.E.D. flashing number 8)

[

CHECK MOTOR RELAY SCLE-
NOID RESISTANCE.
Disconnec! contro! unit connes-

N.G.

Riscosnect acksatorconnector.
Check resistance betwean actu-
ator coanector {actuatorside)

Dizconnectactuator connector.
Check continuity hetwesn actus.
{or corneclor{actuator side) tar-

minais (@) and 0.

lNo

tor. terminals (8) ana(®).
Check resistance between con- Resistance: 45 - 55{)
trolunit connector {vehicie side)
O.K. N.G.
terminais ({7 and 8. l
Resistanca: 45 - 850} feplace maotar
OK relay.
¥
Repair harness between actua-
tor and controlunit.
5] +

CHECK MOTOR RELAY DEACTH Yi.{ Replace motor reiay.
VATION.

Check ¥ moter's fusibla {ink is
blown.

No

L 4

Perfarm ElectricaiComponents

Yes

h 2

l Replace tusible link.

SBRTSIA

BR-49

Inspection — ACTUATOR.
{See page BR-53)

G.K.

Replace aclu-
ator.

4

, Replace control unit.
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B Control unit connector -, ﬂiﬂg nostic Procedure 9
" ACTUATOR SOLENOID VALVE RELAY (L.E.D. flashing
PSRRI ag | "m0

o INSPECTION STARY
&) Remaove battery negativetarimi-
nal connectar,
@ LD moded
@ {R) : R.H.B. model l
e o sonasos | CTECK SOLENOID VALVE RE- NG, ! Check resistancebetween actua-
LAY RESISTANCE. tor connector {actuator side) ter-
Actuater connector Disconnect control unlt gonnec- minals () and(5).
© GH & @) tar. Resistance: 80 - 300
I ot Check resistance betwaen con- oK lﬁ‘e'
['1;? sis E [ trolunit connector (vehicle side)
Lles) 9] terminals @ and (7). Reptace sole-
| Resistance: 80 - 00 neid vaive re-
GK. ay.
.
O LHD, model Rapair harness between actua-
F : RH.O. modal SBRTSTA tor and controlunii.
— b4

CHECK SOLENOID VALVE RE- ] Y85 ! Replace solenoid valveralay.

LAY MOVEMENT.

Disconnect actuator connector.
Check continuity between actua-
forconnsctor {actuatar side) ter-

minals(§} and(g).
l Mo
Gheck it solenoid valve retay No...» Perform EtestricaiComponests
searaaal | fuse is blown. ingpection — ACTUATOR,
Yes {See page BR-53.)
NG, iO,K.
¥
T [ Replace fuse. E Replace con-
/\\ ! trol usnit.
i
<\ 1
e l Replace actuator.

e SBRTOSA

Actuater connector Ao

R (B
_ [ =
| mEG :
?]8]=1]

W LHD,

model
el @

el ol SBHE44A
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Diagnostic Procedure 10
CONTROL UNIT (L.E.D. fiashing number 18)
[ INSPECTION START |

:

| Control unit maitunction. —]

:

[ Replace control uit. ‘

BR-51
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|E Control unit connector &) Hh3)

@
@

EE)

i
[*@
e LHD, model

R RHD. modet - SERES1A

Diagnostic Procedure 11

CONTROL UNIT OR POWER SUPPLY AND GROUND
CIRCUIT (Warningactivates but L.E.D. comes off.)

[ INSPECTION START

i l
CHECK CONTROL UNIT POWER EN.G. || Check it controfuait “ 104" fuse
SUPPLY. is biown.

L

Disconnect controt unit connec-

Bl Comrol unit connector Ol RGO,

Ly ;ﬁipﬂ'« (o, L,
JE L] m»m;«m.

BRI
BRGNS R 1

[ =]
E} A7 LMD, modst

W RHD mogel = SBRB5ZA

Yas Na
tar.

Check veltage between gontrol- Replace fuse.
unit connector {vehiclte side) ter-
minal (I} and body greund with ¥
i igritionswitch turned on. ‘ Repair power supply barness. 1

B lO.K.

CHECK ALTEBNATOR L TERME- M Gheck if otherwarnings activate. ’
NAL VOLTAGE. You l No

Discennect control unit connec-

tor. Malfunctioning

Control urit connector &) @10 & (T)

Check voliage between control- alternator,
unit connector {(vehicle sige) ter-
minal {8 and body ground after *
enginestarting. Repair harness between ajterna-
Voltage: 8V or more tor and controlunit

lo.x.

Check continuity betwsen con- .JJL@_..| RAepair groundharness.
trot unitconnector (vehicie side)
terminai 24 2nd body ground
with ignitionswitch “OFF",

l’o.K.

Replace controf unit.
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hr ¥ Ear
: Checker connector v /
Vehicle connector =7y -
- icle cannector | o e
| 4/ oo —
Checker '-
cannectar
=
L1
]

AN
AN

é@o i ©

Muotor relay P SUpD
Solenoid indicator o | ower SUpply
7 indicator

valve indicator 3y ;

om‘mﬁ% -é- ﬁaév n!
RVOSREI00D

-

Main swﬂ{:h-’@

o

-
it o mes S gy

Motor switch—

SBREIZA,

SERTHSA

Electrical Components inspection
ACTUATOR (Not seli-diagnostic item)

‘ INSPECTION START

'

Connest AB.S. checket to actua-
tor connactor and vehicle har-
ness with battery terminal con-.
nected and all checier switch
turning off. )

Use harness for 3 channel.

Set channel select swilch o 3
channel.

!

sound beside the actuator in a
quigt piace.

Yes

®
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Turn checker main swilch on. No | Replace battery with fully
Check power supply indicator charged new one, if chacker
for coming on. connection is correct,
‘ Yas [
Check checker valve relay indi- [N® [ Replace solencid valve relay, if
cator for coming on. checker connection is correct.
Yo5
E 5“‘5@ ¥
Setect one valve — FL, FR or
RR. {valvas corresponding to
each wheel position.)
Select brake ¢ircuit pressure
decreasing position by awitch
then turn motar switch on.
Select pressure increasing posi-
tion.
:
Check motor relay indicator for | No » Replace molor relay, if chacker
coming on while motor switch s connection is correct.
turned on.
iYes
Check motor for operationat No

Replace actuator as assembly, if
Diagnostic Precedures 6 - 11 ara
alreacy parformed and checker
connection is correct.




TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

Bring checker in the vehicle
and depress the brake pedal.

:

Check brake pedal for vibra-  [N.G. | | Replace actuator as assembly.
tion when motor switch is
turned on or while operating
solenoid valve selecting switch
with motor switch furned on.
N.G.: No vibration

Q.K.: Vibration

lo.x.

Check brake pedal for depres- | N.G. .i Replace actuator as assembiy. I
sion when select pressure in-

Lregsas.
lo, K.

Have ail wheel positions been [NO | Repeat from step &) . ‘
checked?
i\’es

Actuator works normaliy,

CAUTION:
Do not set checker al pressure decrease positlon for more than
§ seconds at a time, Actuator solenoid vaive may he damaged.
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SERVICE DATA AND SPECIFICATIONS (8.D.S.)

General Specifications

Australia Eurgpe
Applied madel Without With i
ABS. ABS.
Front brake
Brake model OPz2sv OPFasy

Cylinder bore diameter

40,45 (1.5825) « 4

oen (i}
Pad length x width 116 x 50 x 10
¥ thickness mm {in} {4.57 x 1.87 x 0.38)
Rotor suter diametes 280 x 26 ?15?;23:
% thickness mm (in) {£1.07 » 102 1.18]
Rear brake
Brake model OFEZTiVB
Lylipder bore diametar 38.1 (1.500) x 2
mm {in]
Pad length x widih 718 x3BEx 115
X thickness mm {in) (2.827 x 1.437 x 0.453)
Rotor outer diameter
x thickness men {in) 207 x 1B {11.69 x £.71)
Master cylinder
Cylinder bore diamuter 2381 %99
mm {in)| (1516} 18

Control valve

Vaive modal

Propaortioning valve
{(within master cyfinder}

Split point x reducing
ratio
kPa {bar, kgicm?, psi}

3.432 (34.3, 35, 408) x 0.4

Brake booster
Buoster model

MZ215T

Riaphragm diameter
mm (im)

Frimary: 230 {9.08)
Secondary: 205 (.07}

Brake fluid
Racornmended Hrake

flisid Do s
Parking drum brake

Braka model DS17HD

Lining

Width x thickness
X langth mm (in}

154.1 x 25.0 2 3.0
{B.07 x 0.984 x 0.118)

Qrum innar dismeter
mm [in}

1720 (8.77)
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SERVICE DATA AND SPECIFICATIONS {5.D.S.)

FRONT DISC BRAKE

Inspection and Adjustment

Unit: mm (in}

BRAKE PEDAL

Lnit; mm {im)
Brake modsl OpZasY J OPF25V Applied mode! MT AFT
Pad wear Hmf , 186 - 196 185 - 205
Minlmum tickness 2.0 (.67 rree heiant 732-772 | (7.68-807)
Rotor repair limit Repressed height
Mirimur thickness 74.0 {0.945) | 26.0 (1.102} I;rcﬁ: H;:fg’::g :Lﬁ:ggi'
Maximum runout 047 (0.0028) With AB.S, 105 (4.1 | 190433
Without A B.S. 85 £3.74) 195 {4.13)
REAR DISC BRAKE 2 hroaed s of swtcnon | 037190012 0.5)
Unit: mm {in} Pedal free piay al ciovis 1.5 {0.04-0.13
Brake modet OPZ11VE
Fad weagr jimit
Minimum thickness 20 [0.07H PARKING BRAKE
Rotor repair IEmit Nurnber of noiches
Minimim thickness 16.0 (0.630) (under force of 156 N 6-7
Maximum runout .07 (00628} (20 kg, 34 101
Ngmber of notches
{when warning lamp switch 1
Lomes on)
PARKING DRUM BRAKE
Unit: mm {in)
Brake modet DE1YHD
Lining raptacement Beoit
Minirnum thickness 1.5 {0.053)
Drum repair limnit
Maximum inner diamater 1730 {6.8Y)
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