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PRECAUTIONS AND PREPARATION

in the RS section of this Service Manual.

WARNING:

Supplemental Restraint System (SRS) “AlIR
BAG”

The Supplemental Restraint System "Air Bag”, used along with a seat belt, helps to reduce the risk or sever-
ity of injury to the driver in a frontal collision. The Supplemental Restraint System consists of an air bag mod-
ule (located in the center of the steering wheel), a diagnosis sensor unit, warning lamp, wiring harness, a crash
zone sensor (WD models) and spiral cable. Information necessary to service the system safely is included

& To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed

by an authorized NISSAN dealer.

¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.

e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses are covered with yellow Insulation either just before the
harness connectors or for the complete harness, for easy identification.

Commercial service too!

SBRE86C

Brake System

s Use brake fluid DOT 3.

® Never reuse drained brake fluid.

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.

® To clean master cylinder parts, disc brake caliper parts or
wheel cylinder parts, use clean brake fluid.

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

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

e Always torque brake lines when installing.

WARNING:

e Clean brakes with a vacuum dust collector to minimize the

hazard of airborne materials.

BR-2



PRECAUTIONS AND PREPARATION

)

Commercial Service Tools

Tool name Description
[l

(‘D Flare nut crowfoot Removing and installing each brake piping

@ Torque wrench (= )
3\.’((‘%(( Eh

BB, © /
T2 y

NT360 a: 10 mm {0.38 in)

Brake iluid pressure gauge Measuring brake fluid pressure EC

FE

NT151

G,

BT

AT

TF

BR-3 835
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CHECK AND ADJUSTMENT

Max line
U000 u/uu
MAX Min line
OK
SBR418CB

SBR389C

8§

SBR9Y2

Checking Brake Fluid Level

Check fluid level in reservoir tank. It should be between Max
and Min lines on reservoir tank.

If fluid level is extremely low, check brake system for leaks.

If the brake warning lamp comes on, check brake fluid level
switch and parking brake switch.

Checking Brake Line

CAUTION:
If leakage occurs around joints, retighten or, if necessary,
replace damaged parts.

1.

2.

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

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

Changing Brake Fluid
CAUTION:

Refill with new brake fluid DOT 3.

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

Never reuse drained brake fluid.

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.
Clean inside of reservoir tank, and refill with new brake fluid.
Connect a vinyl tube to each air bleeder valve.

Drain brake fluid from each air bleeder valve by depressing
brake pedal.

Refill until brake fluid comes out of each air bleeder valve.
Use same procedure as in bleeding hydraulic system to refill
brake fluid. Refer to “Bleeding Procedure”, BR-5.

BR-4



AIR BLEEDING

Bleeding Procedure “

CAUTION:

¢ Carefully monitor brake fluid level at master cylinder dur- 75
ing bleeding operation. )

e [f master cylinder is suspected to have air inside, bleed air
from master cylinder first. Refer to “Installation”, “MAS-
TER CYLINDER”, BR-15. )

¢  Fill reservoir with new brake fluid DOT 3. Make sure it is

full at all times while bleeding air out of system. B
® Place a container under master cylinder to avoid spillage ~

SBR99S5 of brake fluid.
e Rear Wheel Anti-Lock Brake system: ES

Before bleeding air, be sure fo turn ignition switch OFF
and disconnect battery ground cable and actuator con-
nector.

® Bleed air in the following order.

a. LSV air bleeder (Models equipped with LSV)
b. Left rear brake CL
c. Right rear brake N
d. Left front brake
e. Right front brake MT
f. ABS actuator ’
1. Connect a transparent vinyl tube to air bleeder valve. AT
2. Fully depress brake pedal several times.
3. With brake pedal depressed, open air bleeder valve to release TE
air.
4. Close air bleeder valve.
5. Release brake pedal slowly. .
6. Repeat steps 2 through 5 until clear brake fluid comes out of b
air bleeder valve.
7. Tighten air bleeder to the specified torque. =
{®): 7 - 9 N-m (0.7 - 0.9 kg-m, 61 - 78 in-Ib) FA
SBR419C
RiA

BR-5 837



BRAKE HYDRAULIC LINE

2WD Front brake Rear brake
Three-way connector
Mounting boit
Five-way connector 8-11(0.8 - 1.1, 69 - 95) [ ]
Front

Master cylinder

ABS

} actuator
Mounting bolt

5 -7 {0.5 - 0.7, 43 - 61)

Brake booster Load sensing valve (LSV}
f [ Mounting bolt
Three -way connector 17 - 21 (1.7 - 2.1, 12 - 15}

O : Flare nut Primary line
15-18{(1.5-1.8, 11 - 13} o Sccondary line
Bl : Connecting bolt IE‘ : Nem (kg-m, in-Ib)

17 - 19 (1.7 - 2.0, 12 - 14)
(O] : N-m (kg-m, fi-Ib) ABR387

4WD Front brake
Rear brake
ABS actuater
A Flare nut
ront Hﬁ - 18
(1.5 - 1.8, 11 - 13)
Proportioning valve Three-way connector
{Do not disassemble.) Mounting bolt
Master cylinder 8- 11 (0.8 - 1.1, 69 - 95)
Brake booster
g 1
Primary fine
: Flare nut = Secondary line
15-18(1.5-1.8,11-13) @I: Nem (kg-m, in-Ib)
l : Connecting bolt
17 - 19 (1.7 - 2.0, 12 - 14) [ : N-m (kg-m, ft-Ib) ABR388

838 BR-6




BRAKE HYDRAULIC LINE

SBR9g2

Commercial service tool

SBR686C)

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.

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

1. Connect vinyl tube to air bleeder valve.

2. Drain brake fluid from each air bleeder valve by depressing
brake pedal.

3. Remove flare nut connecting brake tube and hose, then with-
draw lock spring.

4. Cover openings to prevent entrance of dirt whenever discon-
necting brake line.

INSPECTION

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

INSTALLATION
CAUTION:
e Refill with new brake fluid DOT 3.
¢ Never reuse drained bhrake fluid.
1. Tighten all flare nuts and connecting bolts.
Flare nut:
[C): 15 - 18 N'm (1.5 - 1.8 kg-m, 11 - 13 ft-Ib)
Connecting boit:
[(B:17 - 19 N'm (1.7 - 2.0 kg-m, 12 - 14 ft-1b)
2. Refill until new brake fluid comes out of each air bleeder valve.
3. Bleed air. Refer to "Bleeding Procedure”, BR-5.

BR-7
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CONTROL VALVE

SBRE22BA

Brake fluid pressure gauge

ABR184

Proportioning Valve (4WD)

INSPECTION
CAUTION:
e Carefully monitor brake fluid level at master cylinder.
¢ Use new brake fluid DOT 3.
® Be careful not to splash brake fluid on painted areas; it
may cause paint damage. If brake fluid is splashed on
paint areas, wash it away with water immediately.
e Depress pedal slowly when raising front brake pressure.
e Check rear brake pressure 2 seconds after front brake
pressure reaches specified value.
e Disconnect ABS harness connectors from ABS actuator
relay box before checking.
1. Connect Tool to air bleeders of front and rear brakes on either
LH or RH side.
2. Bleed air from the Tool.
3. Check fluid pressure by depressing brake pedal.
Unit: kPa (kgiem?, psi)
Wheelbase Standard Long
Applied pressure (Front brake) D, 5,884 (60, 853) 6,375 {65, 924}
upmprsare e 0, | P A o0t

Rear brake fluid pressure

P. kPa (kg/cm®, psi)
Front brake fluid pressure

SBR705AA

If output pressure is out of specifications, replace master cylinder
assembly {built-in type).

4.

Bleed air after disconnecting the Tool. Refer to “Bleeding
Procedure”, BR-5.

REMOVAL AND INSTALLATION (Built-in type)

Always replace proportioning valve and master cylinder
as an assembly.
Refer to “Removal”, “MASTER CYLINDER", BR-13.

BR-8



CONTROL VALVE

Load Sensing Valve (2WD)

Load Sensing Valve

SEC. 462 WA
Bleeder
— [@]10 - 13 (1.0 - 1.3, 87 - 113} Eid

Load sensing valve .
® Do not disassernble. =

F

oL

MT

AT

Bracket

TF

I =) D\

17 -2t (1.7 - 21,12 - 15)‘é D
@; Nern (kg-m, in-lb)

@29 -44 @3- 045 260 - 30.1)
[C] : Nem (kg-m, ft-lo) EA
ABR383

REMOVAL AND INSTALLATION 2N

CAUTION:

o Refill with new brake fluid DOT 3.

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

em
=4

1. Replace damaged load sensing valve linkage as an assembly.
2. When disassembling, apply multi-purpose grease to linkage.
3. Tighten all flare nuts and bolts. _—
[(3: 15 - 18 N-m (1.5 - 1.8 kg-m, 11 - 13 ft-Ib) e
4. Bleed air. Refer to “Bleeding Procedure”, BR-5.
BT
EL

3¢
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CONTROL VALVE

| ! : 1 Loosen these bolts. S

——— g ————

SBRO13B

SBRO12B

Load Sensing Valve (2WD) (Cont’d)
INSPECTION

1.

oe

o0~

Ensure vehicle is unladen condition™.
*  Fuel, radiator coclant and engine oil full. Spare tire, jack,

hand tools and mats in designated positions.
Have a driver sit in the driver's seat and one person sit on the
rear of the vehicle. Then have the person on the rear of the
vehicle slowly get off. This is necessary to stabilize suspension
deflection.
Adjust length “L” as follows:
Loosen stopper bolt locknut.
Pull lever against stopper bolt and adjust by turning stopper
bolt.
Tighten stopper bolt locknut.

Length “L’’:

Approx. 189 mm (7.44 In)

Install pressure gauge to front and rear brake.
Bleed air from the Tool.
Raise front brake pressure to 5,884 kPa (60 kg/cm?, 853 psi)
and 9,807 kPa (100 kg/cm?, 1,422 psi) and check rear brake
pressure.
Rear brake pressure:
Refer to table below.

Set down weight slowly over axle center so that sensor spring
length becomes the same as when in {oaded condition (refer
to table betow). Check rear brake pressure in the same way
described in step 6.

Unit: kPa {kg/cm?, psi)

U.S.A. Canada
2,942 - 3,727 2,942 - 3,727
Without weight ’ ’ : '
Hhout weig (30 - 38, 427 - 540) (30 - 38, 427 - 540)
N 3,432 - 4,805 3,334 - 4,707
With weight
SHRO14B fhwel (35 - 49, 498 - 697) (34 - 48, 483 - 683)
BR-10



BRAKE PEDAL AND BRACKET

Removal and Installation

SEC. 465
Pedal bracket —

<Snap ring

ASCD brake swilch

Stop lamp switch

Clevis pin* ETH
p

13 -16 (13- 1.6,9-12)

AN

E]s -11 (0.8 - 1.1, 69 - 95) Brake pedal

* Repiace plastic stopper located at
the end of clevis pin if deformed
or damaged.

H : N«m (kg-m, ft-Ib)
@i : Nem (kgem, inlb)

J12-15 (1.2- 159 - 11)

12 -15¢12-159-11)

ABR454

Inspection
Check brake pedal for following items:
Stopper e Brake pedal bend
e Clevis pin deformation
% e Crack of any welded portion
o e Crack or deformation of clevis pin stopper
SBR997
BR-11

WA

El

EC

BE

GL

T

AT

TE
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BRAKE PEDAL AND BRACKET

Input rod

-

panel

Dash insulator Y.
{3 : N-m (kg-m. ft-Ib)

Lock nut 16 - 22
—_(1.6-22,12-16)

Ci and C:z

St o

Stop lamp
switch and
ASCD brake
switch
[Qi2-15
1.2-15,
a-11)

ABR486

e ipee] g— Stays inside’

S

j]\

?
T |

—

Input rod

Lock nut

[—Clevis pin

SBR930

Adjustment
Check brake pedal free height from melt sheet.
H: Free height
Refer to SDS BR-51.
D: Depressed height
Refer to SDS BR-51.
Under force of 490 N (50 kg, 110 Ib)
with engine running
C,: Clearance between pedal stopper and
threaded end of stop lamp switch
0.3 - 1.0 mm (0.012 - 0.039 in)
C,: Clearance between pedal stopper and
threaded end of ASCD switch
0.3 - 1.0 mm (0.012 - 0.039 in)
A: Pedal free play at clevis
1-3 mm (0.04 -0.12 in)

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

® Make sure that the tip of input rod stays inside.

2. Loosen lock nut and adjust clearance “C,” and “C,"” with stop
lamp switch and ASCD brake switch respectively. Then tighten
lock nuts.

3. Check pedal free play.

o Make sure that stop lamps are off when pedal is released.

4. Check depressed height of brake pedal while engine is run-
ning. If lower than specification, check for leaks, air in system
and damage to compenents (master cylinder, wheel cylinder,
etc.).

BR-12



MASTER CYLINDER

SEC. 460

Qil strainer-
\%

[M12.15Nm (1.2- 1.5 kg-m,
8.7 - 10.8 ft-lb)

2WD

Reservoir cap

Primary piston assemblyg

Reservoir tank

Secondary piston assemblya

-
- g
- "
e
\Q’S)/ - /\> Piston cup™
A
Spring seat

Secondary retum spring Primary piston assembly@

. Secondary piston assemblya
N\
— TN\
Stopper cap

Stopper cap

Piston cup®

-
P AY
-
- - Piston cup™
CCSY
\g'j)/ - Piston cup™®

Spring seat

Secondary return spring

* Lubricate piston cup with brake fluid or rubber
grease when assembling master ¢ytinder.

[N1z2- 15 N-m (1.2 - 1.5 kgem,
8.7 - 10.8 fi-Ib)

ABR404

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.

¢ Inthe case of brake fluid leakage from the master cylinder,
disassemble the cylinder. Then check piston cups for
deformation and scratches and replace necessary parts.

Connect a vinyl tube to air bleeder valve.

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

Remove brake pipe flare nuts.

Remove master cylinder mounting nuts.

L M-

BR-13

723

E

LG

&
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MASTER CYLINDER

SBRI38A

SBRS938A

Secondary piston

@Mﬂ@ﬁw

Primary piston

SBRO12A

=
SBR240A

Disassembly

1.

Bend claws of stopper cap outward.

2. Remove piston assemblies.

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

3. Draw out reservoir tank.

Inspection

Check master cylinder inner wall for pin holes and scratches.
Replace if damaged.

Assembly

1.

Insert secondary piston assembly. Then insert primary piston
assembly.

Pay attention to direction of piston cups in figure at left.
Also, insert pistons squarely to avoid scratches on cylin-
der bore.

Install stopper cap.

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

Push reservoir tank seals into cylinder body.
Push reservoir tank into cylinder body.

BR-14



MASTER CYLINDER

ABR130

Instaliation
CAUTION:
¢ Refill with hew brake fluid DOT 3.
e Never reuse drained brake fluid.
1. Place master cylinder onto brake booster and secure mount-
ing nuts iightly.
2. Tighten mounting nuts.
[):12-15N'm (1.2 - 1.5 kg-m, 8.7 - 10.8 ft-lb)
3. Fill up reservoir tank with new brake fluid.
4. Plug all ports on master cylinder with fingers to prevent air
suction while releasing brake pedal.
5. Have driver depress brake pedal slowly several times until no
air comes out of master cylinder.
6. Fit brake lines to master cylinder.
7. Tighten flare nuts.
[%: 15 - 18 N'm (1.5 - 1.8 kg-m, 11 - 13 ft-Ib)
8. Bleed air from brake system. Refer to “Bleeding Procedure”,

BR-5.

BR-15
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BRAKE BOOSTER

SBRO02A

oK

SBR36SAA
SEC O o
aster cy 13-16
/ {1.3-18,
- 9-12)
' \ Brake pedal
\<
Brake booster. \ “\il\,\
M1-22
(16-232
M : N-m (kg-m, ft-ib) 12-16) ABR373

TOutpui rod length

SBR281A

On-vehicle Service
OPERATING CHECK

Depress brake pedal several times with engine off. After
exhausting vacuum, make sure there is no change in pedal
stroke.

Depress brake pedal, then start engine. If pedal goes down
slightly, operation is normal.

AIRTIGHT CHECK

e Start engine, and stop it after one or two minutes. Depress
brake pedal several times slowly. Booster is airtight if pedal
stroke is less each time.

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

Removal

CAUTION:

¢ He 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 hand vacuum pump.

2. Check output rod length.

Specified length:
10.275 - 10.525 mm (0.4045 - 0.4144 in)

BR-16



BRAKE BOOSTER

2WD: Approx. 160 mm (6.30 in}
4WD: Approx. 165 mm (6.50 in)

§
] )

Clevis

SBR116BB

Installation

CAUTION:

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

¢ Replace clevis pin if damaged.

e Refill with new brake fiuid DOT 3.

o Never reuse drained brake fluid.

o Take care not to damage brake booster mounting boit
thread when installing. Due to the narrow angle of
installation, the threads can be damaged by the dash
panel.

1. Before fitting booster, temporarily adjust clevis to dimension
shown.

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

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

4.  Secure mounting nuts.

[(J: 13- 16 N'm (1.3 - 1.6 kg-m, 9 - 12 ft-Ib)

5. Install master cylinder. Refer to “Installation”, “MASTER
CYLINDER”, BR-15.

6. Adjust brake pedal height and free play. Refer to BR-12.

7. Secure {ock nut for clevis.

[C): 16 - 22 N'm (1.6 - 2.2 kg-m, 12 - 16 ft-Ib)

8. Bleed air. Refer to “Bleeding Procedure”, BR-5.

BR-17
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VACUUM HOSE

{0.94 In)

More than 24 mm

7777777777 LY

Connect hose until it contacts

protrusion on vacuum tube.

Doei3—

Intake manifold
side

Removal and Installation
CAUTION:
When installing vacuum hoses, pay attention to the following
points.
* Do not apply any cil or lubricants to vacuum hose and
check vaive.

o [nsert vacuum tube into vacuum hose as shown.

SBR225B
& Install check valve, paying attention to its direction.

Brake booster

SBR498A

Inspection

850

@)osler side Engme side

SBRY43A

HOSES AND CONNECTORS

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

CHECK VALVE

Check vacuum with a vacuum pump.

Connect to booster
side

Vacuum should exist.

Connect to engine
side

Vacuum shouid not exist.

BR-18



FRONT DISC BRAKE

SBRO10B

Pad Replacement

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

CAUTION:

e When cylinder body is open, do not depress brake pedal
or caliper piston will pop out.

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

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

» It is only necessary to remove connecting bolt if disas-
sembling or replacing caliper assembly. Otherwise, sus-
pend cylinder body with wire so as not to stretch brake
hose.

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

3. Open cylinder body upward. Then remove pad retainers and
fnner and outer shims.
Standard pad thickness:
CL28VA model
11 mm (0.44 in)
CL28VD model
10 mm (0.39 in)
Pad wear limit:
2.0 mm (0.079 in)
e Carefully monitor brake fiuid level because brake fluid will
return to reservoir when pushing back piston.

BR-19
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FRONT DISC BRAKE

)72 -97

73 - 99,
53 - 72)
Nem (kg-m, in-lp)

Nern (kg-m, ft-b}

Ok
SF

CL28VA Copper washer bo¢
Main pin bolt
117 - 20 (1.7 - 20,12 - 13) N\{D]:;a - 42 (33 - 43, 24 - 31)
Cylinder body
Brake hose ‘i / '.é Air bleeder cap b:‘
Inner shim b)) - /
,-_'@ J g/ Air bleeder
Shim cover / [@]7 -9 (07 -03,861-78)
Piston seal #34
é’g&a pcy ()
Main pin B8 (B Pin boot EFR(R) . ER R
ain pin &I L
To sliding portion / y Piston boot c’ @)/
[
N(% ) o
a
\%

/@}% 2
B)he “X
/)
PBC (Poly Butyl Cuprysil) grease

Piston Y A

e

\
- Quiter shim
Pad

Pad retainer P

[ 22 -31(22- 32 16 - 23) S
e
| B
& /
iy e

Main pin EER(R)
To sliding portion

\t@

/
/
Pad —'

Cute

Pin boot
[Cl72-97 (73- 99, 83 -72)

852

®:
or silicone-based grease point \—Torque member
@ . Rubber grease point
E . Brake fluid point SBR691CA
CL28VD {
Brake hose
@-—Air bleeder cap Q:Q
//E}‘% p (ﬁ' K Air bleeder [@I7 - 9 (0.7 - 0.9, 61 - 78)
(D17 -20 (17 - 20, 12 - 19) _//@ y + — Cylinder body
Copper washer QB
Shim cover Inrer shim Piston seal Q ERR
Main pin bolt Piston E@

Piston boot

> -1G

©

©

i

|

J

r shim
[@)]: Nem (kg-m, in-Ib)

* Ne-m (kg-m, ft-Ib)

_ G : PBC (Poly Butyl Cuprysil) grease or
B ®) To pad contact area \ oad rota @ silicone-based grease point
ad retainer : Rubber grease point
Torque by A A (B
que member ER(F) 18 : Brake fluid paint
SBR176CB



FRONT DISC BRAKE

Removal

WARNING:

Clean brake pads with a vacuum dust collector to minimize the MA

hazard of airborne materials, ’

CAUTION:

O 7 Suspend caliper assembly with wire so as not to stretch brake Fjj

hose.

Remove torque member fixing bolts and connecting bolt.

e It is only necessary to remove connecting bolt if disas- LC
sembling or replacing caliper assembly. Otherwise, sus-
pend caliper assembly with wire so as not to stretch brake

SBROS3A

(i
)

hose.

FE
GL
AT
Disassembly Al
WARNING:
Do not place your fingers in front of piston. TE
CAUTION:

s Do not scratch or score cylinder wall.

e CL28VD type front disc brake uses plastic pistons, handle [
them carefully.

1. Push out piston and dust cover with compressed air.

For CL28VD (2-piston type), use a wooden block so that both FA

pistons come out evenly.

SBRO85A 2

Remove piston seal with a suitable tool.
Inspection — Caliper

CYLINDER BODY

e (Check inside surface of cylinder for score, rust, wear, damage
and presence of foreign objects. i any of the above conditions
are observed, replace cylinder body.

e Minor damage from rust or foreign objects may be eliminated
by polishing the surface with a fine emery sandpaper. Replace
cylinder body if necessary.

CAUTION:

Use brake fluid to clean. Never use mineral oil.

5T

e
&

PISTON

— for steel piston (CL28VA) —

Check Check piston for score, rust, wear, damage and presence of foreign 14
‘ cracks. objects. Replace if any of these conditions are observed.

CAUTION:
Piston sliding surface is plated. Do not polish with emery sand- EL
paper even if rust or foreign objects are stuck to sliding surface.

> = — for plastic piston (CL28VD) — B3,
Check pistons for uneven surface, chips and cracks. Replace if any ~
Check surface. SBRIZIC of these conditions are observed.

BR-21 853
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FRONT DISC BRAKE

SBROSIA|

SBROS0A

SBR178C

Piston boot

Piston seal

Cylinder
body

Piston

SBR175CA

Inspection — Caliper (Cont’d)
SLIDE PIN, PIN BOLT AND PIN BOOT

Check for wear, cracks and other damage. Replace if any of these
conditions are cbserved.

Inspection — Rotor

RUNOUT

1. Check runout using a dial indicator.

e Make sure that wheel bearing axial end play is within the
specifications before measuring. Refer to FA section
(“Front Wheel Bearing”, “ON-VEHICLE SERVICE").

Maximum runout:
0.07 mm (0.0028 in)

2. It the runout is out of specification, machine rotor with on-car
brake lathe (“MAD, DL-8700", “AMMCO 700 and 705" or
equivalent).

THICKNESS

Thickness variation (At least 8 positions):
Maximum 0.02 mm (0.0008 in)
If thickness variation exceeds the specification, machine rotor with
on-car brake lathe.
Rotor repait limit:
CL28VA 20.0 mm (0.787 in)
CL28VD 24.0 mm (0.945 in)

Assembly

1. Insert piston seal into groove on cylinder body.

2. With piston boot fitted to piston, insert piston boot into groove
on cylinder body and install piston.

3. Properly secure piston boot.

CAUTION:

¢ Secure dust seal properly.

¢ Lubricate with new brake fluid before installing plastic pis-
tons (CL28VD) into cylinder body.

BR-22



FRONT DISC BRAKE

)

Installation

CAUTION:

¢ Refill with new brake fluid DOT 3. ey
® Never reuse drained brake fluid. -

1. Install caliper assembly.

2. Install brake hose to caliper securely. EH
3. Install all parts and secure all bolts.

4. Bleed air. Refer to “Bleeding Procedure”, BR-5.

,J=.
&)

SBRO84A

il
']
5

D3

BR-23 855



REAR DRUM BRAKE

LT30A (4WD)

Back plate

[O)s3-63(5.4-6.4,
39 - 46) ‘%‘

Shoe hold-down pin

: N-m {kg-m, in-fb}

O] : N-m (kg-m, ft-1b)

‘ : Brake grease point
P () : Brake fuid point

EE2(R) : Rubber graase point

ri. T
' 7,
; RS g : A 19-25
, %/ (19-25,
- 14-18)
. ] \‘
Spring seat
Shoe hold-down spring "
Retainer i
Adjusting lever '
Q Lock washer $ Brake cabie
Front §
Clip 69

Air bleeder
[@l7-9(c7-09,61.78)

®l6-11(0.6-1.1,52-95)
Air bieeder cap ? Wheel cylinder

/1
@%Dusﬂ cover ® Q
. %\ Pistonﬂ Cotter pin Q
g} Sprng 2.4-44

o (0.24 - 0.45,
20.8-39.1)
Pin

Brake cable

ietum spring

ABR367

LT26B (2WD)

39- 46)

Shoe hold-down pin

: N-m (kg-m, in-1k}
[): N-m (kg-m, ft-Ib)
: Brake grease point

(&) : Brake fiuid point

EZ2(R) : Rubber grease point

&7 - 9 (0.7 - 0.9, 61 - 78)
Plug Air bleeder cap
Shoe hold-down pin
5-11(0.5-1.1,52_Z é{ .

j@L e
[O)s3-63(5.4-6.4,

Cylinder body

Piston cup Q E
Pistan ﬂ

/@\ Dust cover ®Q

Air bleeder

S
ﬁ Wheel cylinder

Taggie lever

Washer
‘ @/_ Clip§3¢
A Return spring
\ / Spring seat
/ \J Shoe hold-down spring
; Mk M./—Retainer
@
< Return spring
Shoe 7
Spring seat

Shoe hold-down spring

Retainer:
ABR368

856
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REAR DRUM BRAKE

Wheal
cylinder

Adjuster

Adjuster lever

SBR280B

Bolts (M8 x 1.25)
SBR0O93A

ABR369

ABR408

Removal
WARNING:

Clean brake lining with a vacuum dust collector to minimize

the hazard of airborne materials.
CAUTION:

Make sure parking brake lever is completely released.

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

should be carried out.

a. Remove plug. Then shorten adjuster to make clearance

between brake shoe and drum.

b. Install two bolts as shown. Tighten the two bolts gradually.

2. After removing retainer, remove spring by rotating shoes.
¢ Be careful not to damage wheel cylinder piston boots.
® Be careful not to damage parking brake cable when sepa-

rating it.
3. Remove adjuster.

4. Disconnect parking brake cable from toggle lever.

5. Remove retainer clip with a suitable tool. Then separate toggle

lever and brake shoe.

BR-25

A
G

LG

GL
BT
AT
TF
PE
FA

Bl
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REAR DRUM BRAKE

Wheel Inspection — Wheel Cylinder

cylinder o Check wheel cylinder for leakage.
® Check for wear, damage and loose conditions.
Reptace if any such conditions exists.

ABR370

Wheel Cylinder Overhaul

e Check all internal parts for wear, rust and damage. Replace if
necessary.
e Pay attention not to scratch cylinder when installing pistons.

@

SBR215B

B R : Rubber grease

Inner diameter |nspectlon — Drum
Maximum inner diameter (Repair limit):
LT26B 261.5 mm (10.30 in)
LT30A 296.5 mm (11.67 in)
® Contact surface should be finished with No. 120 to 150 emery
sandpaper.
e Using a brake lathe, machine brake drum if it shows score
marks, partial wear or stepped wear.
o After brake drum has been completely reconditioned or
replaced, check drum and shoes for proper contact pattern.

SBRO95A

Inspection — Lining
Check lining thickness.
Standard lining thickness:
LT26B 5.5 mm (0.217 in}
LT30A 6.1 mm (0.240 in)
Lining wear limit (A):
LT26B 1.5 mm (0.059 in)
LT30A 1.5 mm (0.059 in)

SBRO21A
Installation
e Always perform shoe clearance adjustment. Refer to
BR-29.

1. Fit toggle lever to brake shoe with retainer clip.
2. Apply brake grease to the contact areas shown at left.

ABR371

858 BR-26




REAR DRUM BRAKE
Installation (Cont’d)

3. Shorten adjuster by rotating it. €l
Q s Pay attention to direction of adjuster.

% ot Wheel Screw WA
Left Lett-hand thread
% Right Right-hand thread =
N

4. Connect parking brake cahle to toggle lever.
5. Install all parts. e

e Be careful not to damage wheel cylinder piston boots.

: Should be lubricated with grease ABR396
6. Check that all parts are installed properly. EC
¢ After installation is completed, adjust shoe-to-drum clear-
ance. EE
7. Install brake drum.
8. When installing new wheel cylinder or overhauling wheel

cylinder, bleed air. Refer to “Bleeding Procedure”, BR-5. el

9. Adjust parking brake. Refer to BR-29.

e |nstall all the parts by referring to the figure below. _
MIT

LT30A model AT

e After installing crank lever on back plate, make sure that there
is no play between crank lever and back plate. if play exists, ¢
adjust bolt & and lock nut @).

PD

FA

SBRO9SA

LT30A LT26B

LH wheel [
SBR100CA

BR-27 859



PARKING BRAKE CONTROL

2WD

[®e-1108-1.1,69-95

f)gff,ﬂ fo-a”n 69 - 95)

D R 4

/5@) Rear cable

Adjuster
m
8-11(0.8-1.1,69-95)

(@ 6-11(08-1.1,60-95

4wD

Front cable

% [ s-11(0.8-1.1,69-95)
8-11 (0.8- 1.1, 69 - 95) // %7

o &
\_ ’
' >
Adjuster

. 3.1 -4.3{0.32 - 0.44, 27.8 - 38.2}

: N-m {kg-m, in-Ib} ABR411



PARKING BRAKE CONTROL

Removal and Installation al

e Be careful not to damage cable.

¢ Make sure there is no free play after installation. A

Inspection

1. Check controi lever for wear and damage. Replace if neces- zy
sary.

2. Check wires for discontinuity and deterioration. Repiace if nec-
essary. Lo

3. Check warning lamp and switch. Correct if necessary.
4. Check part at each connecting portion and, if found deformed

or damaged, replace. Be
Adjustment
Adjust parking brake as follows: EE
LT26B{2WD) — LT26B —
comerlever 1. Pull parking brake lever several times until clicking sound does
not occur from rear brakes. GL
2. Release parking brake lever.
3. Loosen lock nut (&), rotate adjusting nut ®.
4. Tighten lock nut (). T
5.  Pull control lever with specified amount of force. Check lever
stroke and ensure smooth operation.
Number of notches: Refer to SDS, BR-51 AT
ABR335
TF
— LT30A —
1. Release parking brake lever.
2. Depress brake pedal fully at least 10 times. PO
3. Loosen lock nut ®), rotate adjuster ®).
4. Tighten lock nut (&).
5. Pull control lever with specified amount of force. Check lever E&
stroke and ensure smooth operation.
Number of notches: Refer to SDS, BR-51.
R@h
8T
Parking brake BT
lever
ABR405
HA
EL

BR-29 861
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REAR WHEEL ANTI-LOCK BRAKE SYSTEM

Purpose

The Rear Wheel Anti-Lock Brake System (ABS) consists of electronic and hydraulic components. it controls
rear braking force so locking of the rear wheels can be avoided.
The ABS:

1)

Improves proper tracking performance during severe braking.

2) Eases obstacle avoidance during severe braking.

3) Improves vehicle stability.

Operation

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

e The Rear Wheel Anti-Lock Brake System (ABS) has self-test capabilities. The system tumns on the ABS
warning lamp for a few seconds each time the ignition switch is turned ON. After the engine is started, the
ABS warning lamp turns off. The system performs a circuit check when the ignition switch is first turned
ON. If a malfunction is found during this check, the ABS warning lamp will stay on.

e While driving, a mechanical noise may be heard and slight pedal pulsation may be feit during ABS opera-
tion. This is a normal condition.

CAUTION:

When driving in 4WD, the rear wheel anti-lock brake system is not effective in most cases. The rear
wheels will lock if the front wheels lock because the transfer mechanically couples the front and rear
axles together. If this happens, the rear wheel anti-lock brake system may not function but the ordi-
nary brakes will operate normally. The ABS warning lamp will then turn on. The above condition is not
a malfunction and the rear wheel anti-lock brake system can be re-activated by starting the engine
again. The ABS warning lamp will then go off.

Control unit System Description
Magnet " et v
Sensor ; L REAR SENSOR
Magnetic flux .. 4~ Coil The rear sensor unit consists of a gear-shaped sensor rotor and a
Tooth—. ! Sensor roter sensor unit. The sensor unit consists of a bar magnet around which
W a coil is wound. The sensor rotor is instalied on the companion
//Mmme of one tooth flange and the sensor unit is installed on the rear axle housing. A

sine-wave current is generated by the rear sensor unit as the rear
axle pinion rotates. The frequency and voltage increase as the

V: ——
rotating speed increases.
V: Induced electromotive force SBR124B
- JDDDDDO 120 8 ABS CONTROL UNIT
20 40 : The ABS cantral unit computes the rear axle pinion rotating speed
e o " by reading the signal from the rear sensor unit. Then it supplies a
*20 . DC current to the ABS actuator. If any electrical malfunction is
10 160 ;
> 000D . detected in the system, the ABS control unit causes the ABS warn-

™" wecemre oy 1 Q0] ing lamp to turn on. In this condition, the ABS system will be deac-
Q tivated by the ABS control unit, and the vehicle’s brake system
Warning lamp—_ - reverts to normal operation.

-
—

1. e~

ABR400

Control unit is located under driver's seat.

ABR403

BR-30



REAR WHEEL ANTI-LOCK BRAKE SYSTEM

System Components

Stoplamp switch Waming lamp

ABS cantrol unit

S

Rear sensor

ABS actuator

ABR374

Hydraulic Circuit

|
Front brake ABS control unit
Rear brake

__________

; Salenoid
: E{ i

JE il

T

!
H LEI '
i Isolation!
| Lvalve ---~

L. ; o

Actuator

Master cylinder

S/

Brake booster

&=

Front ‘

ABR408

BR-31
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REAR WHEEL ANTI-LOCK BRAKE SYSTEM

Removal and Installation

CAUTION:

Be careful not to damage sensor edge and sensor rotor teeth.
In case the final drive assembly needs to be removed, discon-
nect the ABS sensor from the assembly and move it away.
Failure to do so may result in damage to the sensor wires
making the sensor inoperative,

REAR SENSOR AND CONTROL UNIT

Control unit is located under driver's seat.

Sensor unit

[ 18-24(1.8-2.4,13-17) Final drive

: N-m {kg-m, in-Ib}

Sensor rotor H : N-m {kg-m, ft-1b}

) 196 --284 (20 - 29, 145 - 210) ABR401

Cts - 18\ N\ ACTUATOR

15 - 1.8, 11 - 13)
( ' Removal

s
1. Disconnect battery cable.
2. Drain brake fluid.
Refer to “Changing Brake Fluid”, “CHECK AND ADJUSTMENT”,

~ BR-4.
(o @/3 ! 3. Disconnect connectors, brake pipes and remove fixing nuts.
i

G Sigew

£ Second crossmember (2378 '3:)'0’

{3 : N-m (kg-m, ft-1b) SBRBES7CA

[0)18 - 23 (1.8 - 2.3, 13 - 17) Installation

CAUTION:
[0)36 - 50 After installation, refill brake fluid. Then bleed air. Refer to

(3.7 - 5.1, “Bleeding Procedure”, BR-5.

27 - 37) 1. Connect brake pipes temporarily.

2. Secure fixing bolts.

5 3. Torgue brake pipe flare nuts.
TT—-—Bleeder

Fare nut 10 (1.0, 7) 4. Connect connectors and battery cable.

’ P15 - 18
D Nem (kg-m, inIb)” €35 18,
[O) : Nem (kg-m, ft-Ib) 11 - 13) SBR359D

BR-32



TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick &l
and Accurate Repair
WORK FLOW 718,
CHECK IN 4— Reference item
l (=
LISTEN TO CUSTOMER COMPLAINTS
l LG
INVESTIGATE ITEMS YOU SHOULD CARRY OUT Go to Symptom Chart,
RELATED TO EACH SYMPTOM AND NOTE | BR-34. EC
CHECK FOR ANY SERVICE BULLETINS. FlE
l Go to Preliminary GL
| ELIMINATE GOOD SYSTEMS ON D
» ATE S ON GOO |PARTS | Check, BR.35.
Not self-diagnostic item Self-diagnostic item AT
J.E\\T
DETERMINE MALFUNC- - - :
TIONING CIRCUIT(S) OR ¢ g; t;)sse"'d'ag"“'s’
PART(S). -30.
TF
Self-diagnosis
® Go to Diagnostic FD
v Procedure(s) 1-6,
BR-41 - 44,
ELIMINATE GOOD PART(S), HARNESS(ES) OR CON- ® Go to Component B,
NECTOR(S) THROUGH ELECTRICALLY TESTING [+ po
Parts and Harness
Conm.ector A,
Location, BR-37. e

Malfunctioning
harness{es) and Maffunctioning parts
connector(s}

v S¥
INSPECTION ON THE Go to Diagnostic Pro-
BASE OF EACH COMPO- |4 cedure(s) 7-13, BR-45 - .
NENT 48. =
¥ —
l -

REPAIR

REPAIR OR REPLACE

NG FINAL CHECK
LOK EL

CHECK QUT

12

BR-33 865



TROUBLE DIAGNOSES

Symptom Chart

g8
< 2| BR-49 | Rear sensor unit and ABS actuator O
="
[ I
QD
m g
BR-48 | Warning flashing 5 OO0 0(0
S
i BR-47 | Warning flashing 13,14 or 15 OO0
.E
e 3
= E BR-47 | Warning flashing 6 OO0
8w
9 -l
E% BR-47 | Warning flashing 9 or 10 Ci1O|10|0
G c
e s
g § BR-46 | Warning flashing 3 or 8 Cl|o|oio
S 2
§ BR-45 | Warning flashing 4 OlC|IO10O
3
BR-45 | Warning flashing 2 or 7 OlO10|O
BR-44 | Diagnostic Procedure 6 O
BR-43 | Diagnostic Procedure 5 O
4]
5
32
2 | BR-42 | Diagnostic Procedure 4 O
&
g
§ BR-41 | Diagnostic Procedure 3 O
[
&
a
BR-41 | Diagnostic Procedure 2 O
BR-41 | Diagnostic Procedure 1 O
gx BR-35 | Preliminary Check 2 O
= o
E2
0 o
& BR-35 | Preliminary Check 1 O
@
. =
g1 &
w HEITINE
o slzlg5|8
w | 2 AT
Bl=|Q
% 8 = % als = @
a | i 5 5218|382
S| 5 e 218|288
o it = Slelilale
id W > sl o
o [on [4a} o} Jym | <C|=<C
BR-34
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TROUBLE DIAGNOSES

l[ocooog| ' 8

Preliminary Check 1

\ o
\K@

= ABR398

1. Slart engine.

2. Ground the check terminal of check con-
necior.

3. Check the warning lamp flashing.

lYes

Count the number of flashes.
Go to Self-diagnosis, BR-36.

BR-35

Y

140 *
© 1. Turn ignition switch ON. No .| Go to Diagnostic Proce-
160 * 2. Check waming lamp activation, dure 6, BR-44.
7 00O0D0D : When ignition switeh is turned on, warn- If OK, replace ABS control
UNLEADED FUEL DALY 1 084 ing lamp should turn on. unit.
Warning Iamp\ Yes
) ‘Bléf-— B v
iy Check warning lamp deactivates within a No T Goto Preliminary Check
ABR40D! | faw seconds. "] 2 below.
B] 0ooooo] ' 8 Yes
o 140 Y
. Check warning lamp reactivation. Yes | o to Preliminary Check
180 | 2 below.
“oooo - No
m/ UNLEADED FUEL DNLY 1 DD
4
O h 4
1. Drive vehicle with 2WD for 1 minute or | Y85 | Go to Preliminary Check
more at 40 km/h (25 MPH) or more. | 2 betow.
ABS 2. Check warning lamp reactivation.
ABR399 No
D)
ooooogl * 8 * oK ;
1. Stop engine. Self-operating function is
o T40° 2. Turn ignition switch ON. | OK.
" Check actuator clicking noise, when
160 i
g 0000 . warning lamp turns off.
UNIEADED FUEL ONLY 1 00‘ NG
O v
Warning lamp—_ Check actuator,
N7 Refer to BR-49.
“ABS=
Aty
ABR400
[B] Located behind second cross -
J
G
Listen for actuator clicking /
noise in a quiet area, SBR524B
QL—_U_J % Preliminary Check 2
. No

Check brake fluid level.
Go to Diagnostic Proce-
dure 6, BR-44,

lox

Replace ABS control unit.

8T

o
[=)

EL

)
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TROUBLE DIAGNOSES

Self-diagnosis

CHECKING THE NUMBER OF WARNING LAMP FLASHES

When a problem occurs in the ABS, the ABS warning lamp on the instrument panel turns on. As shown in the
table, the control unit performs self-diagnosis.

To obtain satisfactory self-diagnosing results, the vehicle must be driven in 2WD above 40 km/h (25 MPH} for
at least one minuie before the seif-diagnosis is performed. After the vehicle has been stopped, the number of
ABS warning lamp flashes is counted by grounding the check terminal, with the engine running, thereby iden-
tifying a malfunctioning part or unit by the number of flashes.

If more than two parts or units malfunction at the same time, the ABS warning lamp will flash to indicate one
of the malfunctioning parts or units. After the part or unit has been repaired, the ABS warning lamp will then
flash to indicate that the other part or unit is malfunctioning.

No. of f\;:?;';g tamp Detected items Malfunctioning cause or part Diagnostic Procedure
2 Open Diagnostic Procedure 7
7 130 solenoid Short circuit Diagnostic Procedure 7
4 ABS actuator Blocked Diagnostic Procedure 8
3 DUMP solenoid ‘ Open Diagnostic Procedure 9
8 Short circuit Diagnostic Procedure 9
9 Open Diagnostic Procedure 10
10 Rear sensor Short circuit Diagnostic Procedure 1¢
6 Erratic Diagnostic Procedure 11
13,14 or 15 ABS control unit —_ Diagnostic Procedure 12
5 Other Diagnostic Procedure 13
CAUTION:

When driving in 4WD, the rear wheel anti-lock brake system is not effective in most cases. The rear
wheels will lock if the front wheels lock because the transfer mechanically couples the front and rear
axles together. If this happens, the rear wheel anti-lock brake system may not function but the ordi-
nary brakes will operate normally. The ABS warning lamp will then turn on. The above condition is not
a malfunction and the rear wheel anti-lock brake system can be re-activated by starting the engine
again. The ABS warning lamp will then go off.

BR-36



TROUBLE DIAGNOSES

Component Parts and Harness Connector .
Location

Stoplamp switch Warning lamp

ABS control unit

Rear sensor

ABS actuator

Under driver's seat

ABS control unit connector
7

Rear sensor unit
. )
Rear sensor unit connector PC

ABS actuator_______’_.-«-—'
\Second crossmember ABR402

BR-37 869




TROUBLE DIAGNOSES

ircuit Diagram
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TROUBLE DIAGNOSES

Wiring Diagram —ABS—

IGNITION SWITCH BATTERY i BR-ABS-01
ON or START
@@ .
] W : With power windows
Refar to "EL-POWER".
104
A/B
cn
LAMD
S & |/GNITION-2 RELEASED SWITCH
AND POWER
“ ” WINDOW RELAY DEPRESSED
e _9 ~--9
| [ B [y M= I2])
B WG BG
oY
To < WG PWa J
EL- WINDOW
e i
j To EL-TAILL mG/y md Gy @Nem page
B,’G B/G Gy
m ITl [mEnl AB
S
IGN IGN STO LAMP SglNTTHOL
BRAKE DUMP  ISOLATION
FLUID BUMP ACTUATOR SOLENOID
aw SOLENOID(+) SW )
] = ] IR T |
WiG B GYR Y LGA
n - w109
® G R 7 S e S 1y )
wie B GYMR Y LGA
8l Tl [ 1 ([ .
AB
LD DUMP DUMP ISOLATION |FeryATOR
ST SOLENOID (© ACTUATOR SOLENOID
oS SWITCH 1_‘
LOwW r - L
[2] o
n n B n
B B B B
= & & - DIODE@ID)

i Wi [ | T 5 s v > Nt page
[l (=] l=A|

(M59) 341516 ;7181 (M1oy) p——y(Mi3 0] Bl71 (e
g ool 1k2fisl ? 3]5] BR

O]
1[2[3]4]5 |Gaize) 12341:!5578.@ ‘II’A

HEERRET 17 2i0l9] @

ABR485
BR-39

)
0

TF

[

=

o]
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TROUBLE DIAGNOSES

Wiring Diagram —ABS- (Cont’d)

IGNITION SWITCH
ONor START
Refer to “EL-POWER”,
10A
JOINT
- CONNECTOR-2

Preceding W/B

page

@GN qGN
rz1

ABS
CHECK
CONNECTOR

oot

JOINT
CONNECTOR-1

o{

- @
b e W,B.I

BR-ABS-02
!
7]
COMBINATION
1 BRAKE  |METER
WARNING | (), (N7 )

PARKING
BRAKE
SwW

BR/Y
BR/Y
---------- B
BR/Y
,éBS
ONTROL
LAMP UNIT
MI7g,
GND

o] _J® SENSOR SENSOR
W  OR - (+)
S
W R

B--

L

1 R --

r\

i
i

BE

Ll

LE'.O_J

B.

Y
To
B/ > £ wARN

@)

I I RELEASED 1
PULLED
B B8 B —— B
-1 - - I a2
@DED T
Refer to last page (Foldout page).
P ] [ ]
alalslel7]8lGrop)  [OlGnz) 2]3] @iz He]3i4]5 @ (w142
ofoltihafialta] W i]s L 8] 718]9]10) w i), (N1
1]12§3]4|0Oj5]e[7]8 <]
17 2ifiele] & g
P T T e !
|
22[21[eo] T1o[18| [ () 1 M BN EE | [ ¥
I N7
1 |[lts 151C [ wa-l? [2527250252423] ot
_______________________________ 1
ABR361-B



TROUBLE DIAGNOSES

Brake pedal

' 4

SATTI7A

Diagnostic Procedure 1
SYMPTOM: Pedal vibration or noise

Check whether the symptom appears only | "5 | When brake Is suddenly
when brake is applied suddenly. applied, ABS works and
No produces pedal vibration or
noise.
L 4
Yes

Check whether the noise only appears

and warning lamp only activates and
deactivates when the ignition switch is
turned on.

Diagnostic Procedure 2

SYMPTOM: Long stopping distance
Refer to worksheet results.

Self-operation of ABS func-

"] tions properly.

SBRS530A

Brake pedal

¢

SAT797A

Check if road condition is slippery with Yes | giopping distance may be

snow or gravel. longer than vehicles which
NG are not equipped with ABS.

h 4

Disconnect ABS actuator cannector and No | Connect ABS actuator con-

check whether stopping distance is still nector.

fong. Go to Preliminary Check

1 and 2, BR-35.

Yes

Y

Perform usual brake inspeclion and air
bleeding.

Diagnostic Procedure 3

Go to Self-diagnosis,
BR-36.

SYMPTOM: Brake pedal stroke is large.

Check whether the symptom usually No

appears.

Yes

Y

.| Vehicles equipped with
~| ABS may have a tendency

to increase pedal stroke
during operation.

Check for accumulation of air by trying to | N®

bleed air.

i Perform brake inspection.

Refer to BR-19.

BR-41

63
=2

i

5]

e
=

21
&

=7

=
L
::5’
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Diagnostic Procedure 4
SYMPTOM: ABS does not work.

Check operation of ABS.
Refer tc BR-49.

h 4

BR-42

Check whether warning lamp activates. Yes | Go to Preliminary Check
Go to Preliminary Check 1, BR-35. | 2, BR-35.
No Go to Self-diagnosis,
BR-36.
Y
Check whether vehicle is In 4WD condi- | Y% | Go to Self-diagnasis,
tion. "| BR-3s.
No
) J
Check whether vehicle speed is under 10 | Y8S | ABS does not work in this
km/h (8 MPH). "| condition.
No
¥
Check ABS actuator and rear sensor. NG_ Replace damaged parts.
_ Refer to BR-49. "
OK
: 4
Check main power supply and ground cir- NG Repair faulty part.
cuit. "
Refer to BR-44.
OK
¥
NG

Replace ABS control unit.
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SBR013B

Diagnostic Procedure 5

SYMPTOM: ABS works frequently.

CHECK BRAKE FLUID PRESSURE.
Check whether brake fluid pressure distri-
bution is normal.

Refer to BR-8 or BR-10.

NG

OK
v

>

.| Replace master cylinder.

Perform usual brake inspection.

NG

Y

Repair.

OK

h J

When wheet lock oceurs frequently due to
hard braking operation, the ABS operates
at each occurrence of wheel lock.
Accordingly, frequent ABS operation is
normal under severe braking conditions
where wheel lock would occur frequently
due to braking.

BR-43

EM

LG

EC

FE

cl

BT

AT

TF

FD

FA

875



876

TROUBLE DIAGNOSES

ABS control

unit connector () .

[TT T T T M1
LJQ_J_J_LLJX\LJ

o

)

(O

69

12 O

ABR362

ABS control
unit connector (M%)

DISCOMNKECT
A €

121
3l LA 1 N m
B/G
B/G
—1D &
ABR363
[ ABS control LISCONNEST
unit connector._ _ A EED]
ik
[
B
] ABR364
E] DISCONNECT
A€
ju
ABS control
unit connector GIY
LI ] N g
ENEETERND
B

<

Diagnostic Procedure 6

MAIN POWER SUPPLY AND GROUND CIRCUIT (Not

self-diagnostic item)

CHECK PARKING BRAKE POWER SUP-
PLY.
1. Confirm that brake fluid level is
adequate.
If necessary, reiill if.
2. Turn ignition switch CN.
3. Do approx. 12 volts exist between ABS
control unit connector terminals and
without parking brake applied?
Do approx. 0 volts exist with parking

brake applied?

4

h ® O
ABR365
ABS controf 01 BYHEG
unitcunnector. % Eéj]
[T L l11| [
BRSY B
—1
.@

ABR366

BR-44

=
CHECK WARNING LAMP POWER SUP- No .| CHECK GROUND CIR-
PLY. CUIT.
1. Connect battery cable and confirm bat- Check harness continuity,
tery voltage is 12V. between ABS caontrol unit
2. Disconnect ABS control unit connector. terminal @ and suitable
3. Turn ignition switch ON. bedy ground.
4, Do approx. 12 volts exist between ABS Continuity should exist.
control unit connactor terminals and
an? OK + NG
Yes Repair har-
nass or
connectors.
Check and replace fuse,
warning lamp or relays if
necessary.
Repair ignition harness,
relay and warning lamp
connecters.
E] \d
| CHECK ABS RELAY POWER SUPPLY. | N° [oh
g . . eck and replace fuse,
1. Turn ignition switch ON. "1 ABS relay, or repair har-
2. Do approx. 12 valts exist between ABS ness and ccnnectors.
control unlt connector terminals @
and
l Yes
D]
CHECK STOP LAMP SWITCH POWER No .| Adjust stop lamp switch if
SUPPLY. necessary. Replace stop
1. Depress brake pedal. lamp switch, if necessary or
2. Do approx. 12 volts exist between ABS repair hamess or connec-
control unit connectoar terminals 9 tors.
and
Yes
:
Noc

Adjust parking brake switch,
if necessary. Replace park-
ing brake switch, if neces-
sary or repair harness or
connector.
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B

W DiSCONNECT
ABS control H.S. Gé}

unit connector

T @

[
i ] I0 N

LG/R

ABRG7H

E]

DISCANNECT
A€

ABS actuator

connector @
@y
- B i ——
1 l Q\
] ABR377
& DISCOMNECT
T.5.
ABS actuator
connector @
1
4 ‘
‘
ABR376
ABS control BISCONNECT
unit connector W Eéj]
L] [ ]
LT JalEl @@
Y J

!

ABR378

B

R

OISCONNECT

[
LS.

ABS actuator

connector @

hd

ABR379

Diagnostic Procedure 7

ABS ACTUATOR 1SO SOLENOID SHORT CIRCUIT OR
OPEN (Warning lamp flashing number 2 or 7)

Remove battery negative terminal connec-
tor.

'

CHECK 1SO SOLENOID.

Check resistance between ABS control
unit connector terminals and
Resistance: Approximately 45}

oK

iNG

Replace ABS control unit.

CHECK ABS CONTROL UNIT GROUND
CIRCUIT.
Go to Diagnostic Procedure 6, BR-44.

NG
-

OK

B h 4

Repair harness or connec-
tor.

CHECK ABS ACTUATOR GROUND
CIRCUIT.

Check harness continuity between ABS
actuator terminal and suitable body
ground.

oK

NG

¥

Repair harness or connec-
tors.

CHECK ISO SOLENOID.
Check rasistance between ABS actuator

connector terminals and 4.
Resistance: Approximately 4()

NG

‘LOK

Replace ABS actuator.

Diagnostic Procedure 8

Repair harmess and con-
nectors between IS0 sole-
noid and ABS control unit.

ABS ACTUATOR ISO SOLENOID BLOCKED (Warning

lamp flashing number 4)

Remove battery negative terminal connector.

i

CHECK ABS ACTUATOR SWITCH.

Does continuity exist between ABS control
unit terminal (4) and suitable body ground?
Continuity should not exist.

OK

a lNG

Replace ABS control unit.

Does continuity exist between ABS actua-
tor terminai @ and suitable body ground?
Continuity should not exist.

NG

Replace ABS actuator.

lOK

Repair harness and connectors between
ABS actuator and ABS control unit.

BR-45
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GY/R

ABS control
unit connector DISCONNECT
1] &
[ ] Iy
:

ABR380

Diagnostic Procedure 9

Remove batlery negative terminal
connector.

h 4

ABS ACTUATOR DUMP SOLENOID SHORT CIRCUIT OR
OPEN (Warning lamp flashing number 3 or 8)

CHECK DUMP SCLENOID.
Check resistance between ABS control

[ LE

DISCONNECT
A€

ABS actuator

connector ((G3)
&

S

ABR377

unit connector terminals @ and @
Resistance:
Approximately 1.5()

OK

NG

\J

Replace ABS control unit.

CHECK ABS CONTROL UNIT GROUND
CIRCUIT.
Go fo Diagnostic Procedure 6, BR-44.

NG

OK

B| v

Y

Repair harness or
connector.

CHECK ABS ACTUATOR GROUND

CIRCUIT.

LiSGONNEGT
A €
ABS actuator

connector

e :
@\9

ABR381

Check harness continuity between ABS
actuator terminal @ and suitable body
ground.

oK

A 4

NG

h 4

Repair harness or
connectors

CHECK DUMP SOLENOID.
Check resistance between ABS actuator
connector terminals @ and @
Resistance:

Approximately 1.50

OK

h 4

NG

h 4

Replace ABS actuator.

BR-46

Repair harness or
connectors between dump
solenoid and ABS contraol
unit..
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=
ABS contro Diagnhostic Procedure 10
unit connector .
T T T helale REAR SENSOR OPEN OR SHORT CIRCUIT (Warning s
T T e ) lamp flashing number 9 or 10) i
OR
DISEONNEST High Remave battery negative terminal connec-
E tor. EM
H.S. W
Dy
(5
- . v L€
aBrzsz| | CHECK REAR SENSOR. OK | Replace ABS confrol unit.
Check resistance between ABS control i o
’E e ey unit connectot terminals and @
E Eé} Resistance: -
Rear sensor 1.22- 148 kQ FE
connector NG
211
] E] h 4 Gl
Check resistance between rear sensor OK Repair harness or connec-
unit connector terminals @ and @ "] tors between ABS control
Resistance: unit and rear sensor. BT
1.22 - 1.48 ki)
ABR384
NG AT
Y
Replace rear sensor unit.
TF
Diagnostic Procedure 11
SENSOR SIGNAL ERRATIC (Warning lamp flashing 2o
number 6)
CHECK REAR SENSOR ROTOR TOOTH | NG | Replace rear sensor rotor A,
CONDITION. "t with companion flange.
1. Remove propelier shait.
2. Remove companion flange, refer to FLE,

“DISASSEMBLY” in PD section.
3. Check rotor on companion flange.

OK

¥
Replace ABS control unit.

ST
Diagnostic Procedure 12
ABS CONTROL UNIT (Warning lamp flashing 13, 14 or s
15)
ABS control unit malfunction. BT
v R
Replace ABS control unit.
EL
B}

BR-47 879
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Diagnostic Procedure 13

Other (Warning lamp flashing 5)

Qverhaul both rear brakes.

A

Check whether warning lamp flashing is
still 5.

Nao

h 4

Inspect system again referring to number
of warning lamp flashes.

BR-48

Go to Preliminary Check 1, BR-35. OK_ Inspection END
Check whether system is OK. g
NG
hd
Yes

Replace ABS actuator.
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©F

SBR373D
TONNECT
E H.S.
ABS control
unit connector
Low
LE
ol | oR
High
@w w e
|/
j @ C
ABR385

E] Located behind second cross —

— member:
&

=

Listen for actuator clicking

noise in a quiet area. SBR524BA
SBR545B
ABS control i H.S.
unit connector CORNECT
GY/R |
7 11
imme - ma N ~-
LG/R m
B

ABR386

Electrical Components Inspection
REAR SENSOR UNIT AND ACTUATOR

CHECK REAR SENSOR SIGNAL. NG »| CHECK REAR SENSOR
1. Raise vehicle. Confirm it is safe to ROTOR for following
rotate rear wheels. points:
2. Start engine and rotate rear wheels ® Tooth condition
with transmission in D position or first ® |nstallation on compan-
gear position. ion flange
3. Check rear sensor signal voltage ® Deformation
between control unit terminals and ® Wear
with AC voltmeter. ® Looseness
Voltage: 0.4V or more
M/T at 700 rpm ¢ NG + OK
AT at 850 rpm Replace Replace
OK rear sensor || rear sensor
rotor with unit.
companion
flange.
B , D]
NG

CHECK ABS ACTUATOR OPERATION.

Go to Preliminary Check 2, BR-35. Click-
ing noise sounds from actuator, when the
ignition switch is turned on with battery
cable connected.

OK

CHECK PULSING VOLT-
AGE FROM ABS CON-
TROL UNIT.

Check pulsing voltage for
IS0 and DUMP solencid
between ABS control unit

terminals A7) and (1), and
terminals (1) and Q1).
Voltage: 0.3 - 3.5V for

approx. 13 msec.

Use suitable digital voltme-
ter. Pulsing voltage
appears when ABS warn-
ing lamp goes off after igni-
tion is turned on.

i ¢ NG ¢OK
CHECK ABS OPERATION as follows: Replace Replace
1. Perform ABS check in a safe place ABS con- ABS actua-
without cbstacles in the vicinity. trol unit. tor.
2. Drive the vehicle for more than one

minute at speeds over 40 km/h {25
MPH) in the 2WD mode, then check
that the warning lamp does not light on
the instrument panel. After this, check
for operation,

. Check if ordinary braking effect occurs,
and also cheack that the rear wheels do
not lock when abrupt braking causes
the front wheels lock.

J,NG

¢0K

Replace ABS
actuator,

ABS is good con-
dition.

BR-49
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

4WD
Applied model 2WD
Standard wheelbase Long wheelbase
Front brake
Brake model CL2BVA CL28VD
Cylinder bore diameter x number of pistons . 60.6 (2.386) X 1 42.8 (1.685) x 2
mm (in)
IN:
126.5x 43 x 11
(4.96 x 1.69 x 0.43)
Pad length x width x thickness mm (in} 146.6 x 48.5 x 10 (5.77 x 1.909 x 0.39)
OuUT:
129 x 43 x 11
{5.08 x 1.69 x 0.43)
. . . 250 x 22
Rotor cuter diameter x thickness mm {in) (9.84 x 0.87) 277 x 26 (10.9 x 1.02)
Rear brake
Brake model LT26B LT30A
Cylinder bore diameter . 2222 (7/8) 20.64 (13/16)
mm (in)
Lining length x width x thickness 249.6x 50 x 5.5 296 x 50 x 6.1
mm (in} {9.83 x 1.97 x 0.217} {(11.65 x 1.97 x 0.240)
Drum inner diameter mm (in) 260.0 (10.24) 295.0 (11.61)
Master ¢ylinder
Bore diameter mm {in) 2540 (1)

Control valve

Valve model

Linkage type load
sensing valve

Proportioning valve within master cylinder

Split point {kPa (kg/cm?, psi)] x reducing ratio

(Variable) x (.23

2,452 (25, 356) x 0.2 2,942 (30, 427) x 0.2

Brake booster

Booster model

M185T

M215T

Diaphragm diameter
mm {in}

Pri.; 205 {8.07)
Sec.: 180 {7.09)

Pri.: 230 {9.06)
Sec.: 205 (B.07)

Recommended brake fluid

DOT 3

BR-50
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Inspection and Adjustment
DISC BRAKE BRAKE PEDAL
Unit: mm {in) Unit: mm (in)
Brake model CL28VA CL28VD Free height “H™
Pad wear limit M/T 209 - 219 (8.23 - B.62)
Minimum thickness 2.0 {0.679) AT 212 - 222 (8.35 - B.74)
Rotor repair limit Depressed height “D*
Minimum thickness 200 (0.787) 24.0 (0.945) %ﬂ?of?gﬁuz#eﬁiﬁﬁsn- 120.0 (4.72)
ning)
DRUM BRAKE ) ) Clearance "C” between
LI el st | 01000tz 000
Brake modet LT26B LT30A ASCD switch
Lining wear limit Pedal free play
Minimum thickness 1.5 (0.059) At clevia 1.0 - 3.0 (0.039 - 0.118)
Drum repair fimit At pedal pad 4-12(0.16 - 0.47)
3:::;21::“ inner 261.5 (10.30) 296.5 (11.67) *: Measured from surface of meit sheet to pedal pad.

Qut-of-round limit

0.15 {0.0059)

PARKING BRAKE CONTROL

Control type Stick lever
Lever stroke 10 -12
[under force of 196 N (20 kg, 44 |b)]

Lever stroke when warning switch comes on 1

BR-51
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