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PRECAUTIONS AND PREPARATION

Precautions

e Use brake fluid “DOT 3".

e Never reuse drained brake fluid.

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

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

Commercial service 16oi # Never use mineral ails such as gasoline or kerosene. They
will ruin rubber parts of hydraulic system.
SBRESEC) o  Use flare nut wrench when removing and installing brake
tube.

e Always torque brake lines when installing.

WARNING:

e Clean brake pads and shoes with a vacuum dust collector
to minimize the hazard of airborne asbestos or other mate-
rials.

Preparation

SPECIAL SERVICE TOCL

Tocl number

(Kent-Moore No.) Description

Tool name

Kv991vD010 Measuring brake fluid pressure

- — )

Brake fluid pressure gauge

NT151

Commercial Service Tools

Tool name

Description

(D Flare nut crows foot
(@ Torgue wrench

NT223

BR-2
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CHECK AND ADJUSTMENT

OK

Max, line
TUUTOI00
= -
MAX F—Min. line
MIN
SBR418C

SBR418C

SBRYYS

Checking Brake Fluid Level

e Check fluid leve! in reservoir tank. It should be between
Max. and Min. lines on reservoir tank.

e Iffluid level is extremely low, check brake system for leaks.

e When brake warning famp comes on even when parking G
brake lever is released, check brake system for leaks.

Checking Brake Line WA

CAUTION:

If leakage occurs around joinits, retighten or, if necessary,
replace damaged parts.

=l

1. Check brake lines {tubes and hoses) for cracks, deteriora-
tion or other damage. Reptace any damaged paris. e

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

ER &

Changing Brake Fluid s

CAUTION:

e Refill with new brake fluid “DOT 3. B

¢ Never reuse drained brake fluid. '

o Be careful not 1o splash brake fluid on painted areas; it may
cause paint damage. if brake tluid is splashed on painted £,
areas, wash it away with water immediately.

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

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

3. Refill until new brake fluid comes out of each air bleeder

A

valve. Al
Use same procedure as in bleeding hydraulic system to
refill brake fluid.

Refer to "'Bleeding Brake System’' shown below. Fi
RA&
Bleeding Brake System
CAUTION:
e Carefully monitor brake fluid level at master cylinder dur-
ing bleeding operation. a7
¢ |t master cylinder is suspecied to have air inside, bleed air olf
from master cylinder first. Refer to “Installation’ in “MAS-
TER CYLINDER”. (See page BR-10.) BF
e Fill reservoir with new brake fluid “DOT 3”. Make sure itis -~
full at all times while bleeding air out of system.
e Place a container under master cylinder to avoid spillage

of brake fluid.

BR-3
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CHECK AND ADJUSTMENT

SBR419C

Bleeding Brake System (Cont’d)
Models without ABS

1.
2.

Connect vinyl tube to air bleeder valve.
Fully depress brake pedal several times. While holding
brake pedal in depressed position, loosen air bleeder valve
of right rear wheel to bleed air, then quickly tighten air
bleeder valve,
Tighten air bleeder valve to specified torque.
Specified torque:

7 -9 N-m (0.7 - 0.9 kg-m, 5.1 - 6.5 ft-Ib)
Bleed each wheel in the following segquence by repeating
steps 1 to 3;
L eft front caliper

Left rl‘ear wheel cylinder or caliper

Righ}L front caliper

Models with ABS

1.

Turn ignition switch OFF and disconnect ABS actuator con-
nector.

2. Fill master cylinder reservoir tank with brake fluid.
While replenishing brake fluid so that fluid level is always
higher than middle of reservoir tank, bleed air using the
same metheod as for models without ABS.

CAUTION:

o No air bleeder is provided on actuator.

¢ Do not loosen actuator conneclion during air bleeding.

BR-4
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BRAKE HYDRAULIC LINE/CONTROL VALVE

Without anti-lock braking system

Y Front brake

3

Rear brake

1)

Proportioning valve
(Do not disassemble.)

®)

O : Flare nut 15 - 18 (1.5 - 1.8, 11 - 13}
m : Connecting bolt 17 - 20 (1.7 - 20,12 - 14)

Cé) =

Primary line

Secondary line

[ : Nem (kg-m, ftib)

SBR448A

2L

With anti-lock braking system

% Front brake

o
Actuator —

Dual proportioning

Rear disc brake

Master
cylinder

S

Qs
L

valve
——)
é

Flare nut 15 - 18 (15 - 1.8, 11 - 13)
Connecting boft
17 - 20 (1.7 - 2.0, 12 - 14)

Primary line

S——— Secondary line

(@ : N-m (kg-m, ft-Ib)

SBR3458

BR-5
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BRAKE HYDRAULIC LINE/CONTROL VALVE

SBRAg2

Commercial service too!

SBRG6C

REMOVAL

CAUTION:

e 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 All hoses must be free from excessive bending, twisting

and pulling.

Connect a vinyl tube to air bleeder valve.

Drain brake fluid from each air bleeder valve by depress-

ing brake pedal.
3. Remove flare nut securing brake tube to hose, then with-

draw lock spring.
4. Cover openings to prevent entrance of dirt whenever dis-

connecting hydraulic line.

N —

INSPECTION

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

INSTALLATION
CAUTION:
¢ Refill with new brake fluid ““DOT 3.
¢ Never reuse drained brake fluid.
1. Tighten all flare nuts and connecling bolts.
Specification:
Flare nut
15 - 18 N-m (1.5 - 1.8 kg-m, 11 - 13 ft-Ib)
Connecting bolt
17 - 20 N'm (1.7 - 2.0 kg-m, 12 - 14 ft-Ib)
2.  Refill until new brake fluid comes out of each air bieeder

valve.
3. Bieed air. Refer to “Bleeding Brake System’'. (See page
BR-3.)

BR-6
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BRAKE HYDRAULIC LINE/CONTROL VALVE

Proportioning Valve

INSPECTION

CAUTION:

e Carefully monitor brake fluid level at master cylinder. @l

¢ Use new brake fluid “DOT 3".

¢ Be careful nol 1o splash brake fluid on painled areas; it may
cause paint damage. f brake fluid is splashed on paint 5
areas, wash il away with water immediatety.

1. Connect Tool to air bleeders of front and rear brakes on
either LH and RH side. EM

2. Bleed air from the Tool.
3. Check fluid pressure by depressing brake pedal.
LG
Without ABS With ABS
Applied model SR20DE Except SE EF &
GAT6DE SR SE SE model model [,—E@
Applied pressure 7,355 5,394 6,865 4,904 6.375
{Front brake) (75, (55. (70, (50, 65' 954 ==
kPa (kg/cm?, psi)|  1,067) 782) 095) 711) (85, 924)
utput 4,413 - 2,452 - 3,923 - 1,961 - 3,432 -
Ltut pressure 4,805 2,844 4315 2,354 3,825 -
(Rear brake) GL
kPa (kgfon?, psi| (45749 | (2529, | (40-44, | (20-24, | (35-39,
! 640 - 697) | 356 - 412) | 56O - 626} | 284 - 341) | 408 - 555)
PP . o T
a e if output pressure is out of specifications, replace dual propor-
gz Lo .
38 D, - tioning valve (separated type) or master cylinder assembly
S [T P (buiit into master cylinder type). AT
25 s P : 4. Bleed air after disconnecting the Tool. Refer to “Bleeding
%E “““““ E Brake System’’. (See page BR-3.)
2 xﬂ :D: F{f‘\\
IC Q. .
P, kPa (kg/cm?, psi)
Frant bake fluid :
proessire SBR705A ﬁl@‘]
REMOVAL AND INSTALLATION
CAUTION:
e Be careful not 1o splash brake fluid on painied areas; it may
cause paint damage. If brake fluid is splashed on painted _
areas, wash it away with water immediately. S
e All hoses must be free from excessive bending, twisting
and pulling.
1. Remove proportioning valve mounting boit. Bl
2. Remove flare nut with weoden block placed between pro-
portioning valve and dash panel. HA
SBR484B Specification: s
Flare nut
15 - 18 N'm (1.5 - 1.8 kg-m, 11 - 13 ft-lb) EL
0%

BR-7
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BRAKE PEDAL AND BRACKET

Removal and Installation

Clevis pin

[qt Nem (kg-m, ft-lb}

[(J13-16 (1.3-18,9-12)

Stop lamp switch
. /dé

(JJ13-18 (13- 18,9 - 13

2~

SBR893B

Lock nut

{Cl16 - 22 N-m
{18 - 2.2 kg-m, 12 - 15 #-Ib)
Input rod /
\ Stop lamp switch

Floor carpet
Dash insulator

(AN o
VIFFE T TITE LA TET IS

Floor panel

Reinforcement

panel

SBR110BA

Inspection

Check brake pedal for following items.
e Brake pedal bend

® 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. (See page BR-61.)
D: Depressed height
Refer to SDS.
Under force of 490 N (50 kg, 110 Ib)
with engine running
A: Pedal free play
Refer to SDS.
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 depressed height is below specified value, check brake
system for leaks, accumulation of air or any damage to
components (master cylinder, wheel cylinder, etc.); then
make necessary repairs.

BR-8

994



MASTER CYLINDER

/' Reservoir fank

Reservoir cap —
Gl
Qil strainer h Seal -
X WA
(@)
P N Edl
| [ .
- ~ Models with ABS
Valve slopper
0-ring z
EF &
Models without ABS "Ef@@”

Primary piston

assembly Q / FE
Cylinder body

O
Stopper cap@ T CGJ 8-11 N-m

Cylinder body {08 - 1.1 kg-m, MT
5.8 - 8.0 ftb)
B
" Secondary piston assembly Q
Primary piston

=)
Secondary piston
assembly 8 \
w

CL

Stopper cap Q

bl ;
assembly Q A,
SBR350B{ ._
A
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 valve, depressing BE
brake pedal to empty fluid from master cylinder.

3. Remove brake pipe flare nuts.

4. Remove master cylinder mounting nuts. A
Disassembly
1. Bend claws of stopper cap outward. EL
([B)S
SBRY3BA
BR-9
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MASTER CYLINDER
Disassembly (Cont’d)

2. Remove valve stopper while piston is pushed into cylinder.
{(Models with ABS only)
3. Remove piston assemblies.

if it is difficult to remove secondary piston assembly, gradually
apply compressed air through fluid outlet. '

4. Draw out reservoir tank.

Inspection

Check for the following items.

Replace any part if damaged.

Masler cylinder:

e Pin holes or scratches on inner wall.

SBR231C

Secondary piston Piston:

e Deformation of or scratches on piston cups.
Assembly

1. Insert secondary pistocn assembly. Then insert primary pis-

Primary pis“’“ ton assembly.
“ ' ¢ Pay aliention to direction of piston cups in figure at lefi.
‘ Also, insert pistons squarely to avoid scratches on cylinder
bore.

ssroiza| e  Pay attention to alignment of secondary piston slit with
valve stopper mounting hole of cylinder body (For models

Models with ABS with ABS only).

Secondary piston
Primary piston

SBR221BA

2. Install stopper cap.

Before installing stopper cap, ensure thal claws are hent

inward.

3. Push reservoir tank seals.

4. Push reservoir tank into master cylinder.

5. Install valve stopper while piston is pushed into cylinder.
(Models with ABS onty)

Installation

CAUTION:
seroscal @  Refill with new brake fluid “DOT 3”.
e Never reuse drained brake fiuid.
1. Place master cylinder onto brake booster and secure
mounting nuts lightly.
2. Fit flare nuts to master cylinder.
3. Tighten mounting nuts.
[J:8-11 N-m (0.8 - 1.1 kg-m, 5.8 - 8.0 ft-Ib)

S5BRA4358

BR-10
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MASTER CYLINDER

Installation (Cont’'d)

4. Fill up reservoir tank with new brake fiuid.
5. Plug all ports on master cylinder with fingers in order not
to have air sucked while releasing brake pedal.
/ 6. Have driver depress brake pedal slowly several times until
no air comes out of master cylinder. &
7. Fit brake lines to master cylinder. -
Tighten flare nuts.
- [3:15-18 N'm (1.5 - 1.8 kg-m, 11 - 13 ft-Ib}) BiA
9. Bleed air. Refer to ‘'Bleeding Brake System’. (See page
BR-3.) :

SBR7050 =R

st
=)

g
=r

T

BR-11
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BRAKE BOOSTER/VACUUM HOSE

\%

SBRO0ZA

OK NG

] Third
\"Second

First

SBR365AA

Gasket

Ao
N
N [B13- 16
- (1.3 - 16,
9°-12)
Clavis pin

Brake booster

C3: Nem (kg-m, ft-tb)
SBR232C

Bs-1108-14,
58 - 8.0)

XOutput rod length

SBR281A

Approx. 125 mm {4.92 in)

i
Tl -

Clevis

SBR116B

Brake Booster
ON-VEHICLE SERVICE

Operating check

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

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 twe minutes. Depress
brake pedal several times slowly. If pedal goes further
down the first time and gradually rises after second or third
time, booster is airtight.

o Depress brake pedal while engine is running, and stop
engine with pedai depressed. If there is no change in pedal
stroke after holding pedal down 30 seconds, brake booster
is airtight.

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 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 (500 mmHg, —19.69 inHg) to
brake booster with a handy vacuum pump.
2. Check output rod length.
Specified length:
M20
4.875 - 5.125 mm (0.1919 - 0.2018 in)
M165T, M195T
10.275 - 10.525 mm (0.4045 - 0.4144 in)

INSTALLATION

CAUTION:

e Be careful not to deform or bend brake pipes, during instal-
lation of booster.

Replace clevis pin if damaged.

Refill with new brake fluid “DOT 3".

Never reuse drained brake fluid.

Take care not to damage brake booster mounting bolt
thread when installing. Due to the acute angle of
installation, the threads can be damaged on the metal sur-
rounding the dash panel holes.

BR-12
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BRAKE BOOSTER/VACUUM HOSE
Brake Booster (Cont’d)

1. Before fitting booster, temporarily adjust clevis to dimen-
sion shown.
2. Fit booster, then secure mounting nuts (brake pedal bracket
to master cylinder) tighily.
3. Connect brake pedal and booster input rod with clevis pin. &l
4. Secure mounting nuts.
Specification: 13 - 16 N-m (1.3 - 1.6 kg-m, 9 - 12 fi-lb)
5. Install master cylinder. Refer to “Installation’ in "MASTER M
CYLINDER". {Sce page BR-10.) '
6. Bleed air. Refer to “'Bleeding Brake System’. (See page
BR-3.) Fli

Vacuum Hose
: REMOVAL AND INSTALLATION

CAUTION: _
- ' ;:f’gr:i:;“" 24 mm When installing vacuum hoses, pay atiention to the following [ &
points. it
g e Do not apply any oil or lubricants to vacuum hose and
i check valve, =%

e Inseri vacuum tube into vacuum hose as shown.

Connect hose untit it contacts
protrusion on vacuum tube. al
wF L

SBR225B

¢ Install check valve, paying atlenlion to its direction.

ENBINE
AT
Intake manifold Brake booster
=5
ol
SBRA08A Ea

INSPECTION

Hoses and connectors

Check vacuum lines, connections and check valve for
airtightness, improper attachment chafing and deterioration. a7

Check valve
Check vacuum with a vacuum pump. =l

& =

> . Connect to
Booster side Engine side Vacuum should exist.

boopster side [

Connect to
e engine side

Vacuum should not exist.

SBRO43A

BR-13
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FRONT DISC BRAKE

Pad Replacement

WARNING:
Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne asbestas or other materials. '

CAUTION:

o When cylinder body is open, do not depress hrake pedal
because piston will pop out.

s Be careful not to damage piston boot or get oil on rotor.
Always replace shims when replacing pads.

e K shims are rusted or show peeling of the rubber coat,
replace them with new shims. '

e It is not necessary to remove connecting bolt except for
disassembiy or replacement of caliper assembly. in this
case, suspend cylinder body with wire so as nol to stretch
brake hose.

—

Remove master cylinder reservoir cap.
2. Remove pin bolt.

SBR205B,

3. Open cylinder body upward. Then remove pad retainers,
and inner and outer shims.
Standard pad thickness: 10 mm (0.39 in)
Pad wear limit: 2.0 mm (0.079 in)
Carefully monitor brake fluid level because brake fluid will
return to reservoir when pushing back piston.

SBR20GB

BR-14
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FRONT DISC BRAKE

CL18VD @[] 54 - 64 (55 - 6.5, 40 - 47)
{DER R to slkiding portion
fa
&
EY
LG
]
D117 - 20 (1.7 - 2.0, 12 - 1) L 5F §
3 22-3 EC
(2.2 <32, 16 - 23)
B, © -
\@ @ " o IFE
@ e )@\
- CL
@7 -
©7 - 09 Qg
5.1 - 6.5) 2 - 31@&\_ e R
(2.2 - 3.2,
16 - 23)
ETR(R) | Rubber grease point 13 (_@ﬁﬁ AT
F1®: Brake fluid WAl BDEAERR
[ Nem (kg-m, ft-ib)
{(P): PBC (Poly Butyl Guprysil} grease or silicone-based grease point EA
SBR233CA FID?;J!‘A\

@@@@E

Main pin @ Inner pad

Pin boot (8 Pad retainer
Torque member fixing bolt (@ Outer pad
Torque member @ Quter shim
Shim cover @t Connecting bolt

Inner shim 2 Copper washer

BR-15

@@ Main pin bolt

i Bleed valve

@ Cylinder body

Piston seal eT

& Piston =~

Piston boot
BF
KA
EL
4
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FRONT DISC BRAKE

AD18VE
N7 - 20
(17-20,12 - 14 g
BER -4
C)Fa(az—mz
0?((@ 23 - 30)
CERE
12 69
W7 -9
(0.7 - 0.9
5.1 - 6.5)

[ - Nem (kg-m, ft-Ib)
(P) : PBC (Poly Butyl Cuprysil) grease ar silicone-based grease point
ET (R : Rubber grease point
@ : Brake fluid point

SBR351BA

Newew®dd

Pin boot Pad retainer 48 Cylinder body
Torque member fixing bolt {8 OQuter pad {i6 Piston seal
Torque member @ Outer shim @ Piston
Plug @ Connecting bolt @ Piston boot
Shim cover @ Cc?pper \Afasher @ Piston boot retainer
Inner shim \E) Sk.ldlng pin #0 Brake hose
Inner pad @ Air bleeder
BR-16
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FRONT DISC BRAKE

Removal

WARNING:

Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne asbestos or other materials.

Remove torque member fixing bolts and connecting bolt.

It is not necessary to remove connecting bolt except for disas-

sembly or replacement of caliper assembly. In this case, sus- BA
pend caliper assembly with wire so as not to stretch brake )

N

(o hose.
Torque member fixing bolt SBR350C Disassembly E
1. Remove piston boot retainer with a screwdriver.
AD18VE (AD18VE model only) e
WARNING: i
Do not place your fingers in front of piston. E‘EFQ&
CAUTION: -

Do not scratch or score cylinder wall,

2. Push out piston with dust seal with compressed air. IFE
3. Remove piston seal with a suitable tool.

o |
SBRA5ICA (=8

Inspection — Caliper

CYLINDER BODY - Wit

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. AT

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. A

CAUTION:

Use brake fluid to clean. Never use mineral oil.

PISTON

Check piston for score, rust, wear, damage or presence of for-
eign materials. Replace if any of the above conditions are
observed.

CAUTION: 7
Piston sliding surface is plated. Do not polish with emery paper
even if rust or foreign materials are stuck to sliding surface.

Compressed

o R
IR,

SBR357C

SLIDE PIN, PIN BOLT AND PIN BOOT B

Check for wear, cracks or other damage. Replace if any of the

above conditions are observed. ”
s

Inspection — Rotor

RUNOUT L
1. Secure rotor to wheel hub with at least two nuts (M12 x
1.25). K

2. Check runout using a dial indicator.
Make sure that wheel bearing axial end play is within the spec-
itications before measuring. Refer to “‘Front Whee! Bearing” in
FA section.

Maximum runout:
SBR219C 0.07 mm (0.0028 in)

BR-17
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FRONT DISC BRAKE

Dust seal

Piston
seal

Piston boot retainer (AD18VE only)

Cylinder body

Piston

SBR352BA

e

Protrusions

SBR277B

Inspection — Rotor (Cont’d)
3. If the runout is out of specification, find minimum runout
position as follows:

a.
b.

&

f

Remove nuts and rotor from wheel hub.
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.
the runout is still out of specification, turn rotor with

on-car brake lathe (“"MAD, DL-8700", “AMMCO 700 and
705" or equivalent).

THICKNESS

Thickness variation (Al 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:
Minimum thickness
CL18VD, AD18VE 16.0 mm (0.630 in)

Assembly

1. With piston boot fitted to piston, insert piston boot into

groove on cylinder body and install piston.
2. Properly secure piston boot
3. Secure piston boot with retainer.

(AD18VE model only)

Installation

CAUTION:

e Refill with new brake fluid “DOT 3”.

# Never reuse drained brake fluid.

1. Install brake hose to caliper securely.

2. Install all parts and secure all bolts.

3. Bleed air. Refer to '"Bleeding Brake System™ in “CHECK

AND ADJUSTMENT". (See page BR-3.)

BR-18
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REAR DISC BRAKE

SBR346C

SBR348C

SBR6G41

Pad Replacement

WARNING:
Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne asbestos or other materials.

CAUTION:

¢ When cylinder bedy is open, do not depress brake pedal,
otherwise piston will pop oul.

e Be careful not to damage piston boot or let oil get on rotor.
Always replace shims in replacing pads.

e [ shims are rusted or show peeling of rubber coat, replace
them with new shims.

¢ i 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.

Remaove master cylinder reservoir cap.

Remove brake cable ltock spring.

Disconnect cable.

Remove pin boli.

PLn

5, Open cylinder body upward. Then remove pad retainers,
and inner and outer shims. '
Standard pad thickness:
10 mm (0.39 in)
Pad wear limit:
2.0 mm (0.079 in)

6. When installing new pads, push piston into cyiinder body by
turning piston clockwise.

Carefully monitor brake fluid level because brake fiuid will
return 1o reservoir when pushing back piston.

BR-19

A
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REAR DISC BRAKE

AD7HA

3.8

37 -

27 -

49

- 5.0,

36)

25
EA(R : Rubber grease peint
Fl@ : Brake fluid point
O] Nem (kg-m, fib)
E(P) : PBC (Poly Butyl Cuprysil) grease or
silicone-based grease point
SBR21ZBA
(1) Washer @ Strut @1 Piston boot retainer
@ Spring 42 O-ring 22 Inner shim
(@ Toaggle lever 43 Push rod €9 Inner pad
@ Cam @ Key plate @ Outer pad
() Return spring # Spring €5 Quier shim
(& Cable guide 6 Spring cover # Torque member
{7) Connecting bokl % Snap ring &5 Retainer spring
Copper washer Piston seal € Side pin
(@ Bleed screw i8 Piston
di Cylinder &0 Piston boot

BR-20
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REAR DISC BRAKE

bracket

Brake cable
mounting

belt

SBR349C

SBR326C

Piston boot
retainer

SBR224B

SBR327C)

Return spring

SBR3348

Removal

WARNING:

Clean brake pads with a vacuum dust collector to minimize the
hazard of airborne asbestos or other materials,

1. Remove brake cable mounting bracket bolt and lock spring.
2. Remove torqgue member fixing bolts and connecting bolt.
It is not necessary o remove connecting bolt except for disas-
sembly or replacement of caliper assembly. In this case, sus-
pend caliper assembly with wire so as not to stretch brake
hose.

Disassembly

1. Remove piston by turning it counterclockwise with suitable
fong nose pliers.

2. Remove piston boot refainer with a suitable tool and
remove piston boot.

3. Disassemble cylinder body.
a. Pry off snap ring with suftable pliers, then remove spring
cover, spring, key plate, push rod and strut.

b. Remove piston seali.
Be careful not lo damage cylinder body.

4. Remove return spring and toggle lever.

Inspection — Caliper

CAUTION:
Use brake fluid to clean 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.

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

PISTON

Check piston for score, rust, wear, damage or presence of for-
eign materials.

Replace if any of the above conditions are observed.
CAUTION:

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

PIN AND PIN BOOT

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

BR-21
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REAR DISC BRAKE

SBR218C

Cam

Cylinder

SBR328C|

<J
O-ring (I ER @)
6\ strut B ®)

Push
E (R): Rubber grease

rod

SBR248B

Key plate —

Key plate

Cylinder side

5BR2498

Snap ring —@

Spring cover @
:‘-

Spring

=

SBR250B

Inspection — Rotor

RUBBING SURFACE
Check rotor for roughness, cracks or chips.

RUNOQUT
1. Secure rotor to wheel hub with at least two nuts (M12 x
1.25).

2. Check runcut using a diat indicator.
Make sure that wheel hearing axial end piay is within the spec-
ifications before measuring. Refer to “Wheel Bearing” in RA
section.
3. Change relative positions of rotor and wheel hub so that
runout is minimized.

Maximum runoui: 0.07 mm (0.0028 in)
THICKNESS

Rotor repair limit:

Minimum thickness 6.0 mm (0.236 in)

Replace rotor if any of the above did not meet the specifica-
tions.

Assembly
1. Insert cam with depression facing towards open end of
cylinder.

2. Generously apply rubber grease to strut and push rod to
make insertion easy.

3. Match depressions in cylinder bottom with key plate pro-
trusions.

4, Install spring, spring cover and snap ring with a suitable
tool.

BR-22
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REAR DISC BRAKE

Assembly (Cont’d)

5. Fit piston by turning it clockwise with suitable long nose
pliers.
N
@l
A
SBR326C M
Return spring 8. Fit toggle lever and return spring. _
\ Toggle lever 1@
EF &
[ ‘ ‘\W E@
~ Peg
< FE
37 - 49 2
M 88 - 5'0'\@ 2 ?37 8 4: 0, 27 - 36
27 - 36) 6 - 30,27 - 36)
H: N-m (kg-m, ft-ib) SBR2468 ol
Installation
CAUTION: My
o Refill with new brake fluid “DOT 3,
o Never reuse drained brake ftuid. )
ik
1. Install brake hose to caliper securely. AT
2. Install all parts and secure all bolits.
3. Bleed air. Refer to "Bleeding Brake System” in “"CHECK Bl

AND ADJUSTMENT". (See page BR-3.)

B,

[P
=i

el
T

BR-23
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REAR DRUM BRAKE

LT18C

Qe-1

(0.6 - 1.1, 4.3 - 8.0)

Boot Q@

Piston ﬁ
Piston cap €34 IEFR ®

Shoe

Front

® : Rubber grease point
‘ : Brake grease point

(O} : Nem (kg-m, ft-1b)

Return
spring

Bleed screw
M 7.9 Plug
{0.7 - 0.9, 5.1 - 6.5)
Spnng
G\
E\@
) Return
Adjuster spring Shoe hold-down
pin
/ /@

e
tr, rff(

. 28 38) Retainer ri
Adjuster @f rrig
fever . /i-)i ]
R WaShE/
N7 -
» /‘%
Adjuster (Z\_»

/
spring

Toggie lever
Q,Q.(

2, -

Shoe

Shoe hold-down spring

Retainer

SBR352C

Removal

WARNING:

Clean brake lining with a vacuum dust collector to minimize ihe
hazard of airborne asbestos or other materials.

CAUTION:
Make sure parking brake lever is released completely.

Wheel
cylinder

Adjuster

Adjuster lever

1. Release parking brake lever fully, then remove drum.
If drum is hard to remove, the following procedures shouid be

carried oul.
a. Remove plug. Then shorten adjusier to make clearance

between brake shoe and drum as shown.

SBR280B

BR-24
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REAR DRUM BRAKE

Removal (Cont’d)

b. Tighten the two bolts gradually.

@l
MA
Bolts
(M8 x 1.25) SBROZ0A [E M|
2. After removing retainer, remove spring by rotating shoes.
Adjuster strut Be carefui not o damage parking brake cable when separating |
it.
Retainer 3. Remove adjuster. g
4. Disconnect parking brake cabie from toggle lever. é©
Cable FE
Spring
SBR2148 Gl
5. Remove retainer ring with a suitable tool. Then separate
toggle tever and brake shoe. i
AT
FA
T sRazeC RA

et Inspection — Wheel Cylinder
cylinder e Check wheel cylinder for leakage.
o Check for wear, damage and loose conditions.
Repiace if any such condition exists. a7
BF
SBRI30C HA

Wheel Cylinder Overhaul

Pay attention so as not to scratch cylinder when installing pis- EL

X
é @ tons.
@ @ I
@Wé‘@
e ©

ER R : Rubber grease

®

SBR215B

BR-25
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REAR DRUM BRAKE

Inspection — Drum

Inner diameter Standard inner diameter: 180 mm (7.09 in}
Maximum inner diameter: 181 mm (7.73 in)

Out-of-roundness: 0.03 mm (0.0012 in) or less

Contact surface should be fine finished with No. 120 to 150

emery paper.
Using a drum lathe, lathe brake drum if it shows scoring,

partial wear or stepped wear.
After brake drum has been completely reconditioned or

[ B
replaced, check drum and shoes for proper contact pattern.

SBRO22A

Inspection — Lining

Check lining thickness.
Standard lining thickness: 4 mm (0.16 in)

Lining wear limit: 1.5 mm (0.059 in)

Installation
Always perform shoe clearance adjusiment. Refer to
“Adjustment” in “PARKING BRAKE CONTRQOL” (BR-27).

1. Fit operating lever to brake trailing shoe with retainer ring.

SMAB4OE

Apply brake grease to the contact areas shown at left.

2.

SBR216B

3. Shorten adjuster by rotating it.

Pay attention to direction of adjuster.
Adjuster for left-hand brake has a depression. Adjusier for

Vehicle front
A o
right-hand brake does not have a depression.
% 4. Connect parking brake cable to toggle lever.
D . 5. Install all parts.
epression :

3BR2178

Adjuster 6. Check all parts are instalied properly.
Pay attention lo direction of adjuster.

1 o o5 Toggle
. S 2= ) lever 7. Install brake drum.
; e Y 8. When installing new wheel cylinder or overhauling wheel
' cylinder, bleed air. Refer to "Bleeding Brake System” in
@ “CHECK AND ADJUSTMENT". {See page BR-3))
(]

Front

on o
ion

Direy;
rotat

5BR2798

BR-26
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PARKING BRAKE CONTROL

/— For disc brake
< e ’
@il
WA
s -1
(08 -1.1,58 - 8.0) o .
32-43~_ \ ] > H
{033 - 0
24 -
.-. LG
% n For drum brake
@Sﬁy b EF &
EC
(0.33 - 0.44, [C)az-43
2.4 - 3.2) (0.33 - 0.44, FE
(3 : Nem (kg-m, #t-1b) 24 -32)
SBR234C ;
CL

Removal and Installation
1. To remove parking brake cable, first remove center con- M

sole.
2. Disconnect warning lamp connector.
3. Remove bolts, slacken off and remove adjusting nut. AT
I b ' 4. Remove lock plate and disconnect cable (disc brake only).
e > For drum brake models, refer to “Removal” in “"REAR
' DRUM BRAKE". (See page BR-24.) FA
J Warning lamp Inspec"on
connecter  ~o.et 1. Check control lever for wear or other damage. Replace if §A
necessary.
2. Check wires for discontinuity or deterioration. Replace if
Lock plate necessary. ﬂ
3. Check warning lamp and switch. Replace if necessary.

4. Check parts at each connecting portion and, if found

deformed or damaged, replace. 8
Adjustment
Before adjustment, pay attention to the following points. BE

1. Loosen parking brake cable.

2. Depress brake pedal fully more than 5 times to adjust clear-
ance between brake pad and rotor/brake shoes and drum KA
automatically.

3. Pull control lever 4 - 5 notches. Then adjust control lever
by turning adjusting nut. EL

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

Number of notches: Drum brake 5 -6 D4
Disc brake 7 - 8

5. Bend parking brake warning lamp switch plate so that
brake warning lamp comes on when ratchet at parking
brake control lever is pulied A" notches and goes out
when fully released.

SBR235C Number of “A’" notches : 1

BR-27

SBR332C

Control lever

Adjusting nut
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ANTI-LOCK BRAKE SYSTEM

Purpose

e Excessive braking in any condition (Dry or wet) will adversely affect the normal turning of the vehi-
cle’s wheels and they may lock up.

e When the front wheels are locked, a vehicle cannot be controlled by the steering system.

e When the rear wheels are locked, the vehicle will enter a flat spin.

The ABS, by the use of electronic and hydraulic components, allows for control of braking force so that
locking of the wheels can be avoided in the circumstances described above.

The ABS:

1) Ensures proper tracking performance through steering wheel operation.

2) Enables obstacles to be avoided through steering wheel operation.

3) Ensures vehicle stability by preventing flat spins.

Operation

The ABS is controlled by control unit (CU), which receives signals from various sensocrs relating to
vehicle condition, speed, etc.

The hydraulic circuit is controlled by an actuator containing an electric motor, pump and 2 solencids.
The control unit directs the actuator to increase, hold or decrease hydraulic pressure to all or individ-
ual wheels.

The control unit receives information regarding wheel speed from sensors, mounted one per wheel.
When excessive braking force causes a wheel to lock, the control unit sends a 5 amp current to the
actuator to refease the locked wheel.

As the wheel unlocks, it can be steered. The control unit senses wheel speed is increasing and re-ap-
plies hydraulic pressure. The wheel locks again, is released, steered, braked, and so on. This continu-
ous locking and unlocking of the wheels allows for rapid speed reduction and the vehicle to be steered
in the correct manner.

The hydraulic pressure can also be “held” constant by a 2 amp current sent from the control unit to the
actuator.

The rear wheels utilize a ioad-sensing valve to further prevent wheel locking, especially under minimum
vehicle load conditions.

However, when the vehicle speed is less than 10 km/h (6MPH), this system does not work.

BR-28
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ANTI-LOCK BRAKE SYSTEM
Operation (Cont’d)

Dry paved road
~3 @l
tr o
s
s 2
¢ 7
o [
iy BA
25
§ g ‘ \\ Cornering force =
5% RN £l
|2
o2 N
o
8% o~ LC
26 - »
[ ~
o B a \‘T
"
55 now road or ~w EE 2
o C slippery road ~ E@u
S
"-.‘_“ -
--.--.,____ - ’—[E
T S JEI';
1.0
Slip ratio
SBR122BA
CL

VEHICLE SPEED — WHEEL SPEED

SLIP RATIO = il
VEHICLE SPEED M

The applied brake ceondition is expressed by a slip ratio, as shown above. If the slip ratio is in the
range from 0.15 to 0.3, the wheel has adequate cornering performance, and also minimum stopping .
distance can be achieved. AT
e The slip ratio formula indicates the control of wheel speed by the brakes.

The Anti-lock Brake System (ABS3) controls brake fluid pressure using the slip ratios and locking =

condition calculation contained in the ABS control unit.
To adjust wheel speed so that the optimum slip ratio can be obtained, the ABS must sense wheel

.
speed and vehicle speed through a wheel speed sensor. BA
if the brake is applied, especially in the locked wheel condition, the vehicle speed differs from the ™
wheel speed.

o After the wheel speed changes from the vehicle speed due to excessive brake force, the ABS cal-
culates vehicle speed when the reduced wheel speed reaches the minimum.

8T
Bl
HA
EL
(DK

BR-29
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ANTI-LOCK BRAKE SYSTEM

System Components

Control unii\

Rear wheel sensor

Warning lamp

L)
Maanetic flux . |}
- |E)

o

]
TootW- Sensor rotor
/M_\

oving time of one tooth

oY

— "/
: i ce
V: Induced electromotive for SBR1248
For needle type For digital type
combination combination
— —
LA S
f¢|——7 2
LD T G-
ko 4 4 )
1443 3>J¢ 5 SN
w0 A | >
= )
? 200 1
& F)
H  zan rue
= ®
I ——
— \erSBFtQBQB

SBR283BA

. Piping
_________ : Marness \__Front wheet sensor
SE!R281$
Control unit System Description

SENSOR

The sensor unit consists of a gear-shaped rotor and a sensor
element which contains a bar magnet around which a coil is
wound. The senscr is installed on the back side of the brake
rotor. Sine-wave current is generated by the sensor as the
wheel rotates. The frequency and voltage increase(s) as the
rotating speed increases.

CONTROL UNIT

The control unit computes the rotating speed of the wheel by
the signal current sent from the sensor, and supplies a DC cur-
rent of about 5 amperes, about 2 amperes, or ) amperes to the
actuator solenocid valve provided for each wheel by changing its
internal resistance. It also controls ON-QOFF operation of the
valve relay and pump relay. if any electrically detectable mai-
function should occur in the system, the control unit causes the
warning light to light up, and the LED indicator to flash the
number of times which corresponds te the malfunction location.
In this condition, the ABS will be deactivated by the control unit,
and the vehicle's braking system reverts to normal operation.

BR-30
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ANTI-LOCK BRAKE SYSTEM
System Description (Cont’d)

CONTROL UNIT CONTROL CHART

3

Actual wheel rotating speed M A

km/h (MPH} o

ER)

LC

Sine wave signal from sensor
olF &
I
Output of wave-shaping circuit EQ
Speed )
pe FE

Dummy vehicle speed signal

S

Slip judgment vafue———#

R cL.

Wheel rotating speed signal
{ 5

Internal signal (computed} -

Micracomputer

T Acceleration

S I S =

heel rotating speed
control signal

Pressure decreasing -—=— === === —~—=- ‘—'—'l
Quiput Pressure holding RA

I— ]

Pressure increasing e e e o e e N e e
AbOUt BA e e )

Output of acwuatar drive circuit ABOUE 22 — l___]

{Solenoid current} oA R (O IS 11 I SR P

Motor drive circuit | e ST
{Motor relay)

Actuator relay circuit
{Actuator relay)

-{: Master cylinder pressure | BF’I

4 Wheel cylinder
pressure

Brake force

(DX

SBR127B
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ANTI-LOCK BRAKE SYSTEM

-ACTUATOR

System Description (Cont’d)

Front brake

Rear brake

|

i

Master cylinder

Front brake

§
Lt
-
= SOLENOID VALVE
oz iy
+
Q
== ] o
G — 101 O
: g
il
S i
o >
=
Q [« .
o o]
B
i
1 w
2]
w
o
w SOLENQID VALVE o
| O
Ig TT E
X =
o (5]
T <
(&)
_ —

Dual preportioning
valve

Rear brake

SBR284BA

The actuator consists of solenoid valves, a pump, reservoir (for pressure decreasing). The solenoid
valve changes its speol position corresponding to the control unit cutput amperage: it forms a pressure
decreasing circuit at about 5 amperes, a pressure holding circuit at about 2 amperes, and a pressure
increasing circuit at 0 amperes. When the pressure decreasing circuit is formed, the brake fluid in the
caliper flows into the reservoir and the pressure drops. The pump delivers the fiuid to the master cyl-
inder. When the pressure holding circuit is formed, the caliper line is cut off, and the fluid pressure in

the caliper is held constant.

BR-32
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ANTI-LOCK BRAKE SYSTEM

Circuit Diagram

FUSE
STOP LAMP IGNITION SWITCH
cusg SwLicH BN ON or START
53l BN al
ABS
E) WARNING
® WaARN ACTUATOR WA
Te stop lamp +——n———¢ SOLENOID VALVE bt
FRONT LH &
l REAR RH
- TrT—
28 1 29 = § FRONT RH & EW
SENSOR 5 REAR LH
= — T
RELAY i
BOX Lo
— 19 *—
5 EF &
FRONT AR o L1 £
St QRIS 21 MOTOR RELAY | FUSLBLE  FUSIBLE o rrERy
] o ° o bdr—bdr—f o | s
CONTROL 28
UNIT ‘J
17
REAR(~ y—77 1) & ol
L o L g 27 TN FUSE
33 03
ACTUATOR
RELAY
REAR A 24
RH @) s L 26 15 1 1 AT
10 20
| U} L FA
1
= ALTERNATOR MBRO76A
S - 3
LYoy

El

DX
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ANTI-LOCK BRAKE SYSTEM

fagram
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ANTI-LOCK BRAKE SYSTEM

Removal and Installation

CAUTION:

Be careful not o damage sensor edge and sensor rotor teeth.

In case the front or rear wheel hub assembly needs to be

removed, discannect the ABS wheel sensor from the assembly Gl

and move it away. Failure to do so may result in damage to the

sensor wires making the sensor inoperative. A

FRONT WHEEL SENSOR '
M

REAR WHEEL SENSOR
LG
EF &
FE
€L

CONTROL UNIT

Location: Front passenger side dash side lower. Ry
AT
FA,

Removal

SBR2928B) RA
ACTUATOR

Actuator assembly — ST
l\ C17-20
925 - 29 , (17 - 2.0, 12 - 13) _ 3F
3 =Y, s ' =l
11-15
(.1-15,8.-11
J_\ To DP valve
Actuator . - g HJ’{!“.\
- relay bOX Y Astuator relay
-,1“ assembly !
[T~ Retay EL

bracket
22 - 28 /
(22 - 29, 16 - 21}

To DP valve
w G115 1T

// @ (11 - 15,

f'\% 8-11)

[UJ : Nem (kg-m, fi-1b)

SBR292B
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ANTI-LOCK BRAKE SYSTEM
Removal (Cont’d)

1. Disconnect battery cable.

2. Drain brake fluid. Refer to “*Changing Brake Fluid" in
“CHECK AND ADJUSTMENT"'. (See page BR-3.)

3. Drain power steering fluid. Refer to section ST.

4. Discharge air conditioner refrigerant. Refer to section HA.

5. Disconnect power steering fluid pipe and hose.

8. Disconnect all connectors from actuator relay bracket.

7. Remove mounting nut for relay bracket.

8. Remove mounting bolt for relay bracket. (This bolt is
located just under the relay.)

9. Remove actuator relay box with brackel.

10. Remove air conditioner tubes.

N 7 11. Disconnect top two brake pipes from actuator. (Pipes from
A \\ %\ master cylinder to actuator)
@ ‘( 2 VA / — It is not necessary to remove these pipes.
N o N :-\\‘\\.
% -~ Actuator
AR
’\d é = \Q/}L ey
e QY
ST D
»J»))W}% ,, %
© e (f/‘ (-r S—
' %
/ / S5BR296B
12. Remove the other two brake pipes. (Pipes from actuator to
DP valve)
SBR297B
BR-36
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ANTI-LOCK BRAKE SYSTEM

=
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i @ C
/B ket §!f

I

NV
Yo
ﬁat

& Q-f A
N

S8R3038B

Removal (Cont’'d)
13. Removefloosen mounting nuts between actuator and

bracket.

14. Remove actuator grounding boit.

Gl
A,
e
EF &
BC
FE
ClL
15. Draw out actuator as shown.
. AT
Installation
CAUTION: ]
After installation, pay aitention to the following points. AT
e Refill brake fluid and bleed air. Refer to “CHECK AND
ADJUSTMENT’”. (See page BR-3.) -
e Charge air condilioner refrigerant. Refer to “Charging ™"
Refrigerant” in HA section.
e Refill power steering fluid and bleed air. Refer to “Bleed- A
ing Hydraulic System” in ST section. -
e installation procedure is basically the reverse order of
removal.
e It is recommended to install relay bracket first. Then install

actuator relay box.

Removal and iInstallation
ACTUATOR RELAYS

1.
2.

It is not necessary to remove the two screws for relay box.

METAL BODY: MOTOR RELAY

LIGHT BLUE: SOLENOID VALVE RELAY

Disconnect battery cable.
Remove actuator relay cover.

BR-37
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TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

SFEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The ABS system has an electronic control unit to control major
functions. The contrel unit accepts input signals from sensors
and instantly drives actuators. It 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 cccurs
intermittently rather than continucusly. Most intermittent prob-
lems are caused by poor electric connections or faulty wiring.
in this case, careful checking of suspicious circuits may help
prevent the replacement of good parts.

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

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; especizally intermitient ones. Through the talks with
the customer, find cut what symptoms are present and under
what conditions they occur,

Start your diagnosis by locking for '‘conventional” problems
first. This is one of the best ways to troubleshoot brake prob-
lems on an ABS contrelled vehicle.

BR-39

LC

=
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FE
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

WORK FLOW

CHECK IN

Reference item

:

LISTEN TO CUSTOMER COMPLAINTS

F

DIAGNOSTIC WORK-
SHEET
(See page BR-41.)

INVESTIGATE ITEMS YOU SHOULD CARRY QUT
RELATED TO EACH SYMPTOM AND NOTE

Symptom Chart
(See page BR-42)

!

ELIMINATE GOOD SYSTEMS ON GOOD PARTS

v

|

Not self-diagnostic item

|

Pretiminary Check
(See page BR-43))

Self-diagnostic item

DETERMINE
MALFUNC-
TIONING GIR-
CUIT(S) OR
PART(S).

Self-diagnosis
(See page BR-44.)

¥ v

Sell-diagnosis

o DIAGNOSTIC
WORKSHEET
(See page BR-41))
e Diagnostic Proce-
dure(s)
(See pages BR-48 -
52)
¢ Circuit Diagram for
Quick Pinpoint
Check
{See page BR-47))

NG

ELIMINATE GOOD PART(S), HARNESS(ES) CR
CONNECTOR(S) THRCUGH ELLECTRIGALLY
TESTING

Malfunctioning harness(es)
and connector(s) ¢

o Component Parls
and Harness Con-
nector Location
(See page BR-45)}

e Ground Circuit
Check
(See page BR-47.)

Malfunctioning parts

INSPECTION ON
THE BASE OF
EACH COMPO-
NENT

Diagnostic Proce-
dure(s)

{See pages BR-53 -
59)

Y +

REPAIR

REPAIR OR REPLACE

v '

FINAL CHECK

lOK

CHECK QUT

BR-40
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

KEY POINTS
WHAT ..... Vehicle model
WHEN ... Date, Freguencies
WHERE ..... Road conditions
HOW ... Operating conditions,

Weather conditions,
Symptoms

and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

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

A good grasp of such conditions can make trouble-shoocting
faster and more accurate.

In general, feelings for a problem depend on each customer’s
information. It is therefore important to fully understand the
symptoms or under what conditfons a customer complains.
Make good use of a diagnostic worksheet such as the cne

5BR3398 . - \
shown below in order to utilize all the complaints for trouble-
shooting.
Worksheet sample
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
Symptems [ Pedal vibraticn and O I ] - | Lt
noise Warning Long stop- |Unexpected | ABS doesn't [ ABS works | ABS works
activates ping dis- pedal action |work but warning | frequently
tance activates

Engine conditions

[J When starting L1 After starting
Ll Engine speed: 5,000 rpm or more

Road conditions

O Low friction road ((J Snow O Gravel 71 QOther)
O Protrusion

Driving conditions

'} High speed cornering

I Vehicle speed: Greater than 10 km/h {8 MPH)
O Vehicle speed: 10 km/h (6 MPH) or less

O Vehicle is stopped

Applying brake conditions

[} Suddenly
[l Gradually

Other conditions

{1 Operalion of electrical equipment
[ Large pedal stroke

[J Operation of clutch

BR-41
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TROUBLE DIAGNOSES

Symptom Chart
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TROUBLE DIAGNOSES

BR-43

Preliminary Check
Max. line
T IH]
—_— Check brake fluid fevel in reservoir tank.
Max +-—Min, line @J[
Ok Low fluid level may indicate brake pad
wear or leakage from brake ling. o
MIN Il %,
SBR418C B EW]
B Check brake line for leakage. NG... Repair.
2\ @ :
v Y EE &
27 @
@ b Check brake booster for operation and NG> Repiace. Er )
D 3 air tighiness. o
( Refer to "'On-vehicle Service” of BRAKE
b BOOSTER (BR-12). FE
OK
- el
SBR38IC i
D) !
Check brake pads and rotor. NG‘ Replace.
Refer to “'inspection’ of FRONT and g LN
REAR DISC BRAKES (BR-14, 17, 19, 22).
oK \
il
A
¥
Check brake fluid level in reservoir tank. NGL Fiil up brake fluid. =)
OK
SBROSBC [Ri
m END
@“;@L 1l
-
-
Yy N
; /L Bl
SBROS9G A,
EL

I
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TROUBLE DIAGNOSES

Self-diagnosis

CHECKING THE NUMBER OF LED FLASHES

When a problem occurs in the ABS, the warning iight on the instrument panel comes on. As shown in
the Table, the control unit performs self-diagnosis.

To obtain satisfactory self-diagnosing results, the vehicle must be driven above 30 ken/h (19 MPH) for at
least one minute hefore the self-diagnosis is performed. After the vehicle is stopped, the number of LED
flashes is counted while the engine is running.

The LED is located on the control unit, identifying a malfunctioning part or unit by the number of flashes.
Both the warning light and the LED persistently activate, even after a malfunctioning part or unit has
been repaired, unless the ignition switch is turned “OFF". After repairs, turn the ignition switch “OFF"".
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.

If more than two circuits malfunction at the same time, the LED will flash to indicate one of the malfunc-
tioning circuits. After the circuit has been repaired, the LED will then flash to indicate that the other cir-

cuit is malfunctioning.

No. of LED flashes Malfunctioning parts or circuit Diagnostic Procedure
1 Lefl front actuatar solenaid circuit 8
2 Right front actuator solenoid circuit 8
3 Both actuator solenoid circuits 8
5 Left front wheel sensor circuit a
B Right front wheel sensor circuit 9
7 Right rear wheel sensor circuit 9
8 Left rear wheel sensor circuit 9
9 Motor and motor relay 10
10 Solencid valve relay 11
15 Sensor rotor 12
*18 Solenoid valve relay or control unit 13
Warning aﬁt(i;:;?s and LED Power supply and ground circuit 14

Example
Improper operation of left front rotor sensor circuit
1 cycle
LED "“ON"
1 -2 sec. 5 - 10 sec.

SBRE31AA

* Turn off the engine, and start it again by slowly turning the ignition key (quickly doing so may cause the ABS warning light
to stay on when there is nothing wrong}. If the light stays on, carry out the diagnostic procedure.

BR-44
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TROUBLE DIAGNOSES

Component Parts and Harness Connector

Control unit—\

[H] Actuator

Location
Gl
s
EM
-\
Z
EC
FlE
D Rear wheel sensor
LH wheel sensor ‘
connecior @“:.
RH wheel sensor
connector
M
Front wheel sensor
LH whee) sensor connecior
2 AT

RH wheel sensor connector

[B) = Brake reservoir tank

\\\ )
\\

W /F
C

Y
M
i i

| N,
.‘I ' "r\&\,\f

- Rear wheel

e

T
sensor

Fuel filler tube —

-

Rear st

abilizer bar —=—=_ .
=

.

e =
i = -

BR-45
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TROUBLE DIAGNOSES

Component Parts and Harness Connector
Location (Cont'd)

Control unit —,

Actuator —,

ll Actuator relay
assembly

\@ Rear wheel sensor
LH wheel sensor

connector

RH wheel sensar

connector

\— Front wheel sensor

LH wheel sensor connector
RH wheel sensor connector

£
DA
Contrel unit is located in passenger
side dash side lower. ~.)\ ¥

ll - .‘ﬁi \\\\
‘ @ P s L'Q",j‘

O 5
I | a-f.; v £
Py
,‘\5 2SS

SBR702C

BR-46
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TROUBLE DIAGNOSES

Ground Circuit Check
C/U connector
( CONTROL UNIT GROUND CIRCUIT

[Pz K IXx]2si28)z7]2g)252a) <] X 2120018 1,
X Drs Tl frof o s PP e 4 2] e Check continuity between control unit connector terminal

d® and ground. el
Continuity should exist.

WSCONNECT
0

18. [3‘

SBR412B =i

Circuit Diagram for Quick Pinpoint Check

The unit side connectors with a double circle “¢ )" are connected to the harness side connectors LG
shown in the "Component Parts and Harness Connector Location”. (See page BR-45.)
The terminal numbers in the connector coincide with the circuit numbers surrounded by a single T

circle - O " i
e =
FUSE |
~} IGNITIOM SWITCH
g\‘{'?%hmp N i ON ar START FE
FUSE -
BaTTERY — ™} ~]
® WARNT NG ol
LAMP ACTUATOR
fo srep fame SOLENOID VALVE
- FRONT LH & o
) f REAR RH T
= FRONT RH &
SENSOR REAR LH N
A
D 1300
RELAY
IO
5(13) 12 _
A
FUSIBLE FUSIBLE .
HOTEELAY LINK LINK BATTERY =)
2

CONTROL
UNIT

g o ot———_l
? i
:?‘E J FUSE

ACTUATOR

T
RELAY ' _
MF

5T

S
3 "] ‘_O-
- Sy

o)

p=
|”—~
\H

)
M

)

I

= ALTERNATCR MBero7aa | 2k

BR-47
1033



TROUBLE DIAGNOSES

Brake pedat

Diagnostic Procedure 1

SYMPTOM: Pedal vibration and noise
Refer to worksheet resull. (See page BR-41.)

Brake pecal

' 4

Check whether the symptom appears Yes | When brake is suddenly
only when brake is applied suddenly. i applied, ABS works and
Ne produces pedal vibration
or noise.
¥
Check whether the symptom appears Yes_‘ Carry out self-diagnosis
only when engine is started. (See page BR-44)
= N
&) i
No
E] _ A 4
Check whether the symptom appears Yes‘ Check whether the symp-
only when the vehicle speed is within "] tom disappears within 5
10 km/h (8 MPHY) after starting engine. seconds.
No lNo Yes
® v
ABS may sometimes
operate when lead is
high and voltage is low
due to insufficient alter-
nator output.
SAT797A r
No
Check whether the symptom appears ®
while the vehicle is being driven.
Yes
No

r

(Appears when brake is not
applied.)

Check whether the symptom appears
when brake is applied gradually.

»
'

Yes

BR-48

Check if there are any

conditions, among those

listed below, when symp-

tom appears.

@ Shifting

@ Operating clutch

e Passing over bumps/
potholes

l No lYes

® ©




TROUBLE DIAGNOSES

Diagnostic Procedure 1 (Cont’d)

®

L A

©

l

Under these conditions
individual wheel speed
can change suddenly.
This may sometimes
cause the ABS to oper-
ate.

Check if there are any conditions, YesL For such conditions, if
among those listed below, when symp- wheel speed is consider-
tom appears. ably difterent between
e Low friction road front and rear or left and
e High speed cornering right, ABS will work nor-
e Passing over bumps/potholes mally.
No
< ®
A
Check whether engine speed is over Yes‘ Vibration related to sen-
5,000 rpm with vehicle stopped. sor may cause ABS
operation.
No
Y
Yes

Check whether electrical equipment
switches are operated.

Y

Check front wheel sensor
shield ground,

No

Y

NG OK

r

Carry out self-diagnosis.
{See page BR-44,)

BR-49

Remedy.

Y

Replace control unit.

Y @

(N
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TROUBLE DIAGNOSES

o / et £
~ Drive vehicle at 30 km/h (19 MPH] for at
least one minute.

SBR318C

Diagnostic Procedure 2

SYMPTOM: Long stopping distance
Refer to worksheet results. (See page BR-41.)

Check if road condition is slippery with Yes‘ Stopping distance may
snow or gravel. be longer than vehicles
No which are not equipped
with ABS.
| B
Disconnect actuator connector and No .| Carry out self-diagnosis.
check whether stopping distance is still 4 (See page BR-44}

long.

Yes

Y

Perform Preliminary Check and air
bleeding.

Diagnostic Procedure 3

SYMPTOM: Unexpected pedal action

Refer to worksheet results.

Check whether brake pedal stroke is YesL Vehicle equipped with
excessively large. "1 ABS may have a ten-
No dency for excessive
pedal strokes.
r
Check that brake pedal force is firm but | ' €5 | Normal condition.
brake is effective. "
No
B Y
Yes

Disconnect actuator connector and
check whether brake is effective.

v

Carry out self-diagnosis.
(See page BR-44)

No

Y

Perform Preliminary Check,

BR-50




TROUBLE DIAGNOSES

Diagnostic Procedure 4

SYMPTOM: ABS does not work.
Refer to worksheet results. (See page BR-41.)

Check whether warning activates. Yes} Carry out self-diagnoesis. €]
{See page BR-44))
No
A 4
L . | Yes ; R
Check symptom condition whether vehi- »| ABS does not work in il
cle speed is under 10 km/h (6 MPH}. this condition.
N =F
4.0 E[Wl
Check whether warning activates No > Perform Diagnostic Pro-
befocre starting the engine. cedure 7. -
(See page BR-52)) LG
Yes
Y
Carry out self-diagnosis. EF &
(See page BR-44)) =
Diagnostic Procedure 5 e
SYMPTOM: ABS works but warning activates.
Check whether alternator produces No »| Remedy. L
proper output. Refer to ""CHARGING
SYSTEM" in EL section.
Yes [T
¥
Check whether battery has enough volt- No »| Remedy.
age Refer to "How to Handle Battery” AT
in EL section. c
Yes
¥ =

Carry out self-diagnosis.
(See page BR-44.)

SMAB25A

Diagnostic Procedure 6

SYMPTOM: ABS works frequently.

/M

B

CHECK BERAKE FLUID PRESSURE.

No | Perform Preliminary

Ground Circuit Check.

{See pages BR-58 and 47}

BR-51

Check whether brake fluid pressure Check. &7
distribution is normal.
For details, refer to DP valve inspection
in “"CONTROL VALVE". (See page B
BR-7.)
Yes 7
¥ [l
Check whether front axies have exces- Yes‘ Remedy.
sive looseness. _
=1
No
Y
Pertorm Diagnostic Procedure 12 and 0%
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TROUBLE DIAGNOSES

Actuator relay connector

CONNECT

€ (&) !

0

HS.
5BR4148
(%) Actuator relay connector
ﬂIPA
CONNEET
A ) I
SBR415B
Actuator relay connector
75|21
CIE
ey
CONMECT ﬁ
SBR416B

Diagnostic Procedure 7

SYMPTOM: Warning never activales.

INSPECTION START

¥

Check warning by grounding actuator
relay connector terminal &i).
Warning should aclivate.

OK
—» @) (See below.)

NG
B

A4

Check warning by grounding actuator
ralay connector terminal @) .
Warning should activate.

NG | Gheck bulb or repair har-

4

OK

r

ness.

Check solenoid valve relay.

Refer o “SOLENOID YALVE RELAY" in
"“Electrical Components Inspection”.
(See page BR-60.)

OK Replace actuator relay

NG

A

Replace solencid valve relay.

Y

box.

®
|

Check continuity between actuator relay
connector terminal &) and ground.
Continuity should exist,

NG Repair harness.

Y

OK

Y

Repair harness between control unit
connector terminal @ and actuator
relay connector terminal (3.

BR-52
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TROUBLE DIAGNOSES

C/U connector

DISCONNECT

2
18 o
SBR417B
Actuator relay connector
1
7
=
Q ] = COMNECT
0
HS.
SBR418B

Actuator relay connector

CONNECT

“

SBR419B

Diagnostic Procedure 8

ACTUATOR SOLENOID (LED flashing number 1 - 3)

INSPECTION START

Flashing number 1: ) and 349
Flashing number 2: §3 and @
Flashing number 3: 49 and @,

@ and @@

Resistance: Approx. 30}

NG

A 4

Replace actuator.

BR-53

Remove battery negative terminal con- Gl
nector.
Bl
¥
CHECK $SOLENOID VALVE RESIS- OK | Replace control unit,
TANCE. " EM
Check resistance between control unit
connector {vehicle side) terminals -
shown below. e
Flashing number 1: 8 and (&
Flashing number 2: 8 and 9 El= &
Flashing number 3: &) and (2, EC
8 and 49
Resistance: Approx. 3Q EE
E'] NG
r
Check resistance between actuator OK.‘ Repair harness between eL
relay connector terminals shown below. "| actuator relay connector
Flashing number 1: (§) and (1) and control unit connec- W7
Flashing number 2: (& and (2 tor. ML
Flashing number 3: (8 and (1),
® and (2 AT
Resistance: Approx. 30 )
NG
! BA
Check resistance between actuator OKL Replace acluator relay
relay connector terminals shown below. assembly. BA

@R
st

oy
-

el

o)
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C/U connector

DX 33K XX 29]28] 2 7[z 812524 XD 2 1] 20019 o
O D D oo Te X0 s [+ 2] 1]

DISCONNECT
5 Iy
15

SBR420B

B]

Sensor connector

h

SBRSBOBA

Front sensor

SBR172C

Rear sensor

Feeler gauge

SBR0O63C

Diagnostic Procedure 9

INSPECTION START
Remove battery negative terminal con-
nector.

:

CHECK SPEED SENSOR RESISTANCE.
Check resistance between control unit
cennector (vehicle side) lerminals as
shown.

Flashing number 5 (Fr. LH}: (4 and (5
Flashing number 6 {Fr. RH): 49 and &0
Flashing number 7 (Rr. RH): &8 and 8
Flashing number 8 (Rr. LH): & and (&
Resistance: 0.8 - 1.3 k{2

oK
@& (See below.)

WHEEL SPEED SENSOR (LED flashing number 5 - 8)

Check sensor rotor for teeth damage.

hd

E] NG
h 4
. NG
Check resistance for sensor. »| Replace sensor.
Resistance: 0.8 - 1.3 kQ)
(For location of sensor connector, refer
to BR-45.)
oK
¥
Repair harness between sensor con-
nector and cantrol unit cenneclor.
®
Note l Note
WHEEL SENSOR MECHANICAL CHECK NGr Adjust tire pressure or
replace tire(s).
Check for inflation pressure, wear and
size of each tire.
OK
Note ¥ Note
Check wheel bearing axial end play. NG.: Follow the direction in FA
Refer to FA or RA section ("Front/Rear or RA section ("'Front/
Wheel Bearing”, "ON-VEHICLE Rear Wheel Bearing'',
SERVICE™). "ON-VEHICLE
SERVICE").
oK
Note ¥ Note
Check clearance between sensor and NG, Clean sensor fixing
rotor. portion, or replace sen-
Clearance: 0.1 - 1.1 mm (8.004 - 0.043 sor.
in)
OK
Note v Note
NG

Replace sensor rotor

OK

h 4

Replace control maodule.

BR-54

{with drive shaft, wheel
hub}.

Note: Wheel position should
be distinguished by
code No.
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C/U connector

33 29)38|27|26]25(24 2112019
b] 15(14 11jig|9is 5]4 201
J

Diagnostic Procedure 10

ACTUATOR MOTOR RELAY (LED flashing number 9)

Q D\SEUNNECT 5
nd %

SBR421B

(2]

(%) Actuator re!ayr connector

FONNECT .

3BR42ZB
Actuator relay connector {£2)
@D,
CONNECT
S5B8R423B

INSPECTION START @l
* A
CHECK MOTOR RELAY SOLENOID NG
RESISTANCE. > ® (See next page)
Check resistance between conirol unit Eu
connector (vehicle side) lerminals 3
and @8 .
Resistance: 33 - 60Q) G
B oK
4 EF &
» Connecl harness connector to control OK‘ Repair harness between EG
unit. "| actuator relay connector
e Check voitage hetween actuator relay terminal (9 and control Bl
connector terminal (4 and ground by unit connector terminal
grounding actuator relay connectar d4) or replace control
terminal (@ . unit. L
Voltage: Battery voltage B
# At same time, check actuator motor
operation. ST
Actuator motor should be operated.
NG AT
Y
Did battery voltage exist between actu- | Y©8
; (— @& (See next page.)
ator refay connector terminal @ and EA,
ground?
¥ " R
Check voltage between actuator relay NGL Repair harness between
connector terminal @ and ground. "| actuator relay connector
Voltage: Baltery voltage terminal 4 and battery.
oK For details, refer to
"Power Supply Routing”” &T
in EL section.
A E{’E
Check motor relay. Refer to "ACTUA- NGL Replace motor relay. =
TOR MOTOR RELAY" in *'Electrical "
Camponents Inspestion”. M,
{See page BR-60.) L
OK
L4 £l
Replace actualor relay assembly.

BR-55
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(3) Actuator connactor

®
D)

(&2 Actuator relay connector

CORNECT

l’
HS.

Diagnostic Procedure 10 {(Cont’d)

SBR424B

Actuator relay connector

1]
APRES

\GENEY

CONNECT

SBR425B

®
Does actualor motor operate with Yes__ Replace actuator relay
jumper cable between actuator relay assembly.
connector terminal 0 and actuator
connector terminal .
No
y
Check actuator motor ground cable, OK‘ Replace actuator.
NG
v
Repair ground cable or tighten ground-
ing porticn.
®
l
Check resistance between actuator OK_ Repair harness between
relay connector terminals (5} and (8. contral unit cannector
Resistance: 33 - 600) and actuator relay con-
nector.
NG
Y
NG

Check motor relay. Refer to “ACTUA-
TOR MOTOR RELAY” in "Electrical
Components Inspection” (See page
BR-60).

¥

OK

4

Replace actuator relay assembly.

BR-56

Replace motor relay.
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C/U connhector

me

L -

"

DISCONNECT i
€ [

SBR426B

El Actuator relay connector

Diagnostic Procedure 11

number 10)

| INSPECTION START

!

ACTUATOR SOLENOID VALVE RELAY (LED flashing

S5BR427B

Actuator relay connector @

o 9}

"

1 HS.
S5BA428B
Actuator relay connector
=N
1123 5121
716/ 8la]3)
CONNECT
Q]
&
Ly L HS.
SBR429B

CHECK SOLENOID VALVE RELAY RESIS- | NG
TANCE. —"® (See below.}
Check resistance between control unit
connector terminals &) and 47.
Resistance: 75 - 90Q
E] OK
A
® Connect harness connector to control | OK | Repair harness belween
unil. "| actuator relay connector
e Check voltage between actuator relay terminal (8 and control
connactor terminal (8 and ground by unit connector terminal &9
grounding actuator refay connector or reptace control unit.
terminal (3.
Vollage: Battery vollage
NG
'
Check voltage between actuator relay NG | Repair harness between
connector terminal (8 and ground. > actuator connector termi-
VYoltage: Battery voltage nal (§ and battery. For
OK details, refer to “'Power
Supply Routing” in EL sec-
tion.
Check solenold valve relay. Refer to NG |Replace solenoid valve
“SOLENOID VALVE RELAY" in "Electri- > relay.
cal Components Inspection” (See page
BR-60).
lOK
lHeplace actuator relay assembly.
®
Check resistance between actuator relay |OK | Repair harness between
connector terminals (5 and (7). ™ control unit connector and
Resistance: 75 - 9002 actuator relay connector.
l NG
Check solenoid vafve relay. Refer to OK | Replace actuator relay
“SOLENCID VALVE RELAY" in “Electri- > assembly.

caf Components Inspection” (See page

BR-60).
l NG

’Heplace solencid valve relay.

BR-57

RHIKN

EM

o
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Diagnostic Procedure 12

SENSOR AND SENSOR ROTOR (LED flashing number
15)

INSPECTION START

Y

Check inflation pressure, wear and size NG‘ Adjust tire pressure or
of each tire. replace tire(s).

OK

Y

Carry out Diagnostic Procedure 9 (See NG_ Follow the directions in
page BR-54). " Diagnostic Procedure 9.

OK

¥

Check sensor rotor for damage to teeth OKL Replace control unit.

and number of teeth.
Number of teelh: 44

NG

r

Replace sensor rotor with drive shaft or
wheel hub.

Diagnostic Procedure 13

SOLENOID VALVE RELAY OR CONTROL UNIT (LED
flashing number 16)

INSPECTION START

Start engine. No .| Replace control unit.

Does warning light come on?

Yes

L 4

1) Repiace solenoid valve relay. No INSPECTION END

2) Carry out self-diagnosis {See page
BR-44).
Does warning activale?

Yes
A4

Does LED indicate flashing number 16 | N® | Follow the directions in
again? | symptom Chart (BR-42).

Yes

r

Replace control unit.

BR-58
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C/U connector

29|28(27)26|2524) 2120019 |
1110/ 8 |8 54 21

o &

1514

=n DISCORNECT
4'€

C/U connector

X330 DXpX]29]28] 27|28 28|28 X PK]21]| 20[18
D 111 10fs ] )'{NA 2HE

SBRA430B

Lv]

—® O
DSCONRECT =)
€ A

SBRA3B
CfU connector
33DXXDX29f8]27{2¢]sf2a[XPxf21[20pg] |
17 15114 no|e|e 54 "2 1
Q
P m—
s DISGONNECT
T5.

SBR432B

Diagnostic Procedure 14

CONTROL UNIT OR POWER SUPPLY AND GROUND
CIRCUIT (Warning activates but LED comes off.)

@I
INSPECTION START
CHEGK CONTROL UNIT POWER SUP- | NG | Repair harness between
PLY. control unit connector EN
. =3
Disconnect control unit connector. terminal (1) and battery.
Check voltage between controd unit For details, refer to
connector (vehicle side) terminal (D “Power Supply Routing™ G
and body ground with ignition switch in EL section. h
turned on. s
Battery vollage should exist. Bl &
B OK
Y =g
NG . . =1
CHECK ALTERNATOR L TERMINAIL .| Check if ather warning
VOLTAGE. activate.
Check voltage between control unit P,
. . OK NG GL
connector (vehicle side) terminal 49 z
and body ground after engine starting.
Voltage: 6V or more h 4 i
Repair v
OK harness
between AT
alternator
and contraol
unit. =H,
Malfunctioning alternator.
h 4
NG

Check continuity between controt unit
connector (vehicle side) terminal

and body ground with ignition switch
“OFF'".

Y

OK
h 4

Replace control unit

BR-59
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TROUBLE DIAGNOSES

SBR3288

SBR329B

Electrical Components Inspection
ACTUATOR MOTOR RELAY

Continuity existence belween

Condition
terminals (3 and (@

Battery voltage not applied between No
terminals (1) and (2.

Battery voltage applied between

terminals (1) and (2. ves
SOLENOID VALVE RELAY
Continuity existence Continuity existence
Condition between between

terminals g3 and terminals @) and &)

Battery voltage not

applied between termi- Yes Ne
nals @8 and §8.
Battery voltage applied
between terminals @9 No Yes
and @).

BR-60
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

BRAKE UNIT
Without ABS With ABRS
Applied model GA16DE SR20DE
GA16DE SR20BE
S5TD GXE, XE SR SE

Front brake

Brake model CL18VD AD18BVE CL18vD AD18VE

i :
Cylinder bore diameter _ 48.1 (1.894) 48.1 {1.894)
mm {in)
Lining mm {in) 106 x 43 x 10 7.5 x 42.5 x 10 :ff::? 29“: ?;':3; izi‘r’s;;f
length x width x thickness {4.17 x 1.69 x 0.39) (3.839 x 1.673 x 0.39) : ' ' X
0.39) 0.39)

Rotor outer diameter 240 x 18 250 x 18

x thickness mm (in) 240 % 18 (9.45 x 0.71) 250 x 18 (9.84 x 0.71) 945x 0.71) | (9.84x0.71)
Rear brake

Brake model LT18C AD7HA

Cyli di

ylinder bore diameter 15.87 (5/8) 30.15 (1-3/16)
mm (in}
Lining mim {in}) 1728 x 30 x 4

length x width x thickness

(6.80 x 1.18 x 0.16)

94 x 29 x 102 (3.70 x 1.14 x 0.39)

Drum inner diameier or rotor

outer diameter x thickness 180 (7.09) 234 x 7 (9.21 x 0.28}
mm {in)
Master cylinder
Cylinder bore diamet
ylinder bore diame ermm o] 1905 3/4) 20.64 (13/18) 9222 (7/8) 20,92 (718)

Contro! vaive

Valve model

Dual proportioning valve built into master cylinder

Dual proportioning valve sepa-
rated from master cylinder

Split point [kPa (kgfcm®, psi}] x
reducing ratio

3,923 (40, 569) x 0.2

1,961 {20, 284) x 0.2

1,471 (15, 213} x 0.2

Brake booster

5205 or
Booster model C205 M185T
Diaphragm diameter 205 (8.07) Primary: 205 (8.07)

mm {in)

Secondary: 180 (7.09)

Recommended brake fluid

DOT 3

BR-61
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment

PARKING BRAKE CONTROL

DISC BRAKE
Unit: mm (in)
Front Rear
Brake model
CL18vD AD18VE AD7HA

Lining wear limit

Rear brake type Drum Disc
Number of noiches
der fo F 196 N
[ur rce o 5-6 7.8

(20 kg, 44 1b)]

Minimum thickness 2.0 (0.079)
Rotor repair limit
Minimum thickness 16.0 (0.630) 6.0 {0.236)

Number of nolches when warn-
ing switch comes on

DRUM BRAKE
Unit: mam {in)
Brake model LF??:E;
Lining wear limit
Minimum thickness 1.5 (0.059)
Drum repair limit
Maximum inner diameter 181 {7.13)

Qut-of-recundness

0.03 (0.0012)

BRAKE PEDAL

Unit: mm {in)

Applied modet GA16DE SR20DE
Free height
M/T 148 - 158 (5.83 - 6.22}
AT 157 - 167 (6.18 - 6.57)

Depressed height

[under force of 490 N (50 kg,
110 Ib) with engine running]

(Mirimurm}
M/T 85 (3.35) 50 (3.54)
AT 90 (3.54) 95 (2.74)

Clearance between switches and
pedal stopper bracket

0.1 -0.3 (0.004 - 0.012)

Pedal free play

1-3(0.04-0.12)

BR-62
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