35-1

SERVICE BRAKES

CONTENTS

BASICBRAKESYSTEM ..........cccciiiiiiiiiiiininnnnnss 35A

ANTI-LOCK BRAKING SYSTEM(ABS) ...........cccivnunn.. 35B



35-2

NOTES



35A-1

BASIC BRAKE
SYSTEM

CONTENTS
SERVICE SPECIFICATIONS .............. 2 4. Disc Brake Pad Check and Replacement
<EVOLUTION-IV> .............coo.... 4
LUBRICANTS ...........c.cooiiaiaa... 2 5. Disc Brake Pad Check and Replacement
<EVOLUTION-V> .............c. ..., 4
SEALANT lllllllllllllllllllllllllllllll 3 6- Brake Disc Thickness Check ......... 6
SPECIAL TOOLS - oo, 3 7. Brake Drum I.D. Check................ 6
8. Lining to Brake Drum Contact Check ... 6
ON-VEHICLE SERVICE .................. 3
1. Brake Booster Operation Check ........ 3 FRONT BRAKE ------------------------- 7
2. Proportioning Valve Function Test ...... 3 REAR BRAKE .........cc0uunneiiiernenss 8
3. Bleeding <EVOLUTION-V> ............. 4



35A-2 BASIC BRAKE SYSTEM - Service Specifications / Lubricants

SERVICE SPECIFICATIONS

<EVOLUTION-IV>

ltems Standard value Limit
Brake booster nonboosting | Pedal force 98 N {10 kgf} | 49 {0.5} or more -
action test generated fluid pres-
sure kPa {kgf/cm?} Pedal force 294 N {30 kgf} | 1,177 {12} or more -
Brake booster boosting action | Pedal force 98 N {10 kgf} | 2,354 — 3,334 {24 — 34} -
test generated fluid pressure kPa
{kgf/cm?} Pedal force 294 N {30 kgf} | 6,963 — 9,414 {71 — 96} -
Proportioning valve Split point kPa {kgf/cm?2} 2,697 — 3,187 {27.5 - 32.5} -
Output fluid pressure kPa {kgf/cm?} | 4,658 {47.5} (9,807 {100}) -
(input fluid pressure kPa {kgf/cm?2})
Front disc brake drag force N {kgf} 51{5.2} -
Rear disc brake Brake pad thickness mm 10.0 2.0
Brake disc thickness mm 20.0 18.4
Brake drag force N {kgf} 69 {7.0} -
Brake drum [.D. mm 168.0 -169.0
<EVOLUTION-V>
Same as EVOLUTION-IV except for followings.
ltems Standard value Limit
Front disc brake Brake pad thickness mm 10.0 2.0
Brake drag force N {kgf} 69 {7.0} -
Rear disc brake Brake pad thickness mm 10.0 2.0
Brake drag force N {kgf} 69 {7.0} -
LUBRICANTS
Items Specified lubricant Quantity
Brake fluid MITSUBISHI GENUINE DIA QUEEN BRAKE | As required
FLUID SUPER
Piston boot, piston seal Repair kit grease
Guide pin, lock pin
Pin boot, guide pin sleeve
Piston, wheel cylinder body
Packing plate CHUO YUKA AKB100

Shoe & lining assembly

Auto adjuster assembly




BASIC BRAKE SYSTEM - Sealant / Special Tools / On-vehicle Service 35A-3

SEALANT
ltems Specified sealant
Fitting Semi-drying sealant: THREEBOND 1104 [0110207]
HELMESEAL 101Y [MZ100022 (containing 100 g)], [MZ100023 (containing 500 g)]
Vacuum switch HELMESEAL 201-52B [0110511 (containing 100 g)], [0110512 (containing 500 g)]
NOTE

Given in [ ] are the genuine part numbers.
SPECIAL TOOLS

Tool Number Name Use

MB990964 Brake tool set Installation of rear drum brake piston cup
1 @ 1: MB991008
(F)

8990964

ON-VEHICLE SERVICE
1. BRAKE BOOSTER OPERATION CHECK

The conventional procedures apply except for the following
Pressure - Vacuum gauge standard value.

Nonboosting action test
Vacuum hose Standard value:

Fluid pressure generated kPa {kgf/cm?2}
Pedal force 98 N {10 kgf}: 49 {0.5} or more
Pedal force 294 N {30 kgf}: 1,177 {12} or more

Boosting action test
Standard value:

Fluid pressure generated kPa {kgf/cm?2}
Pedal force 98 N {10 kgf}: 2,354 - 3,334 {24 - 34}
Pedal force 294 N {30 kgf}: 6,963 — 9,414 {71 — 96}

Pedal
Check pressure

14P0029
- 2. PROPORTIONING VALVE FUNCTION TEST
Split point . The conventional procedures apply except for the following
\ . standard value.
a)quut Standard value:
Ul
pressure Input fluid pressure Output fluid pressure
kPa {kgf/cm?} kPa {kgf/cm?)}
ot Tord prossore Split point 2,697 - 3,187 {27.5 - 32.5}
9807kPa {100kgf/on'} veuooss 9,807 {100} 4,658 {47.5)
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BASIC BRAKE SYSTEM - On-vehicle Service

Air bleeder screws

14M0139

<Front>

of[Hllo

14M0131

14M0132

14M0135

14M0137

3. BLEEDING <EVOLUTION-V>

Connect a vinyl tube to the outer end of the air bleeder screw
to bleed the circuit of air. Then, connect the vinyl tube to
the inner end and bleed the circuit of air. Except for these,
the conventional procedures shall be followed. After the circuit
has been bled of air, tighten both air bleeder screws to the
specified torque.

4. DISC BRAKE PAD CHECK AND
REPLACEMENT <EVOLUTION-IV>

4-1 FRONT BRAKE
Use the same procedure as that for the 2-pot type disc brake.
4-2 REAR BRAKE

The conventional procedures apply except for the following
standard value for the brake pad thickness.

Standard value (brake pad thickness): 10.0 mm

Limit: 2.0 mm

5. DISC BRAKE PAD CHECK AND
REPLACEMENT <EVOLUTION-V>

NOTE

The wear indicator contacts the brake disc to squeak when
the pad thickness becomes about 2 mm, warning the driver
that the pad needs replacement.

(1) Visually check for the brake pad thickness through the
inspection hole in the caliper body.

Standard value: 10.0 mm
Limit: 2.0 mm

(2) If the brake pad thickness is less than the limit, follow
steps (3) and onward to replace the brake pads on both
sides with new ones as a set.

(3) Remove clips from the pins.

(4) Holding the cross spring with one hand, pull the pin out
of the caliper.



BASIC BRAKE SYSTEM - On-vehicle Service 35A-5

14M0141

14M0140

14MOU4

14MO138|

(5) Remove the pad from the caliper.

(6) To measure brake drag force after new pads have been
installed, use a spring balance to measure the turning
sliding resistance of the hub with the pads removed.

(7) Clean the piston and, using the special tool, push the
piston into the cylinder.

(8) Apply repair kit grease to the portions of the pads indicated
on the left. At this time, make sure that the grease will
not be applied to any other surfaces.

(9) Mount the pad to the caliper so that its side with the
wear indicator is on the outside of the vehicle. With the
rear pad, ensure that the arrow on the pad faces in the
same direction as the brake disc turns when the vehicle
moves forward.

(10)Holding the cross spring with one hand, fit pins in the
caliper.

(11)Mount clips to the pins.

(12)Using a spring balance, measure the turning sliding
resistance of the hub in the forward direction.

(13)Find the brake disc drag force [the difference in
measurements taken in step (6) and in step (12)].

Standard value: 69 N {7.0 kgf}
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BASIC BRAKE SYSTEM - On-vehicle Service

=

14F611

MUNCO8S

6. BRAKE DISC THICKNESS CHECK

(1) Remove dirt and rust from the surface of the brake disc.
(2) Measure the thickness of the disc, over which the pad
slides, at 4 places or more.

Standard value: <Front> 24.0 mm
<Rear> 20.0 mm

Limit: <Front> 22.4 mm
<Rear> 184 mm

(3) If any of the brake disc thickness measurements exceeds
the limit, replace the brake discs and brake pads on both
sides as a set.

7. BRAKE DRUM 1.D. CHECK

(1) Remove the rear brake assembly and support it with a
wire.

(2) Remove the brake disc.

(3) Measure the I.D. of the brake drum at 2 places or more.

Standard value: 168.0 mm
Limit: 169.0 mm

(4) If the brake drum I.D. has worn to exceed the limit, or
if an excessive eccentric wear is evident, replace the
brake disc with a new one.

8. LINING TO BRAKE DRUM CONTACT
CHECK

(1) Remove the rear brake assembly and support it with a
wire.

(2) Remove the brake disc.

(3) Remove the shoe & lining assembly. (Refer to GROUP
36.)

(4) Apply chalk to the brake disc inner surface (brake drum)
and rub the shoe & lining assembly against it.

(5) It any irregular contact is evident, replace the shoe &
lining assembly or brake disc.

NOTE
Wipe the surfaces clean of chalk after the check has
been completed.



BASIC BRAKE SYSTEM - Front Brake 35A-7

FRONT BRAKE
REMOVAL AND INSTALLATION

Except for the followings, use the same procedure as that
for conventional disc brake.

INSTALLATION SERVICE POINT
pA¢DISC BRAKE ASSEMBLY INSTALLATION

Follow the conventional procedures except the standard value
for the disc brake drag force.

Standard value (disc brake drag force):
51 N {5.2 kgf} <EVOLUTION-IV>
69 N {7.0 kgf} <EVOLUTION-V>

DISASSEMBLY AND REASSEMBLY

NOTE
On EVOLUTION-IV, follow the same procedure as conventional.
On EVOLUTION-V, disassemble in the order shown.

Grease: Repair kit grease

4 : H4MO129

Disassembly steps

1. Clip 5. Pad assembly
2. Pin 6. Air bleeder screw
3. Cross spring 7. Cap

4. Pad & wear indicator assembly 8. Disc brake caliper assembly



35A-8 BASIC BRAKE SYSTEM - Rear Brake

REAR BRAKE
REMOVAL AND INSTALLATION
Pre-removal Operation Post-installation Operation
o Brake Fiuid Draining e Brake Fluid Refilling and Bleeding
49 - 59 {5.0 — 6.0} 29 {3.0}

14M0109

Unit: Nm {kgf-m}

Removal steps

1. Brake hose connection NOTE

2. Gasket Shown here is the illustration of rear brake for
p-Ad 3. Rear brake assembly EVOLUTION-IV.

4. Brake disc

INSTALLATION SERVICE POINT
p-A4DISC BRAKE ASSEMBLY INSTALLATION

Follow the conventional procedures except the standard value
for the disc brake drag force.

Standard value (disc brake drag force): 69 N {7.0 kgf}



BASIC BRAKE SYSTEM - Rear Brake 35A-9

DISASSEMBLY AND REASSEMBLY

<EVOLUTION-IV>
14
2
12

50 1 ¢ 13

a5

9 5 N N
13 3 b é
c )
14N0158
@/ E Q Unit: Nm {kgf-m}
12 % % 6
14 14 Grease 5

14NO160 14NO161
Pad kit Seal & boot kit

14NO159

Brake caliper kit

Disassembly steps

pA4 1. Lock pin <4A) 8. Piston
PpA4q 2. Guide pin <4B) 9. Piston seal
3. Bushing 10. Caliper body
4. Caliper support (pad, clip, shim) 11. Pad & wear indicator assembly
5. Pin boot 12. Pad assembly
6. Boot ring 13. Outer shim
A 7. Piston boot 14. Clip



35A-10 BASIC BRAKE SYSTEM - Rear Brake

LUBRICANT APPLICATION POINTS

14L0126

“yi84

Caution

Do not wipe the piston seal in the
seal & boot kit clean of the special
grease applied to it.

Brake fluid:
MITSUBISHI GENUINE
DIA QUEEN BRAKE
FLUID SUPER 4

J\ [ 1T | Pl
#
9 14N0121

Grease: Repair kit grease

Grease: Repair kit grease

727777778

DS

D

- 5"//_/////

14L0126

Grease: Repair kit grease




BASIC BRAKE SYSTEM - Rear Brake 35A-11

14NO139

ID mark “L”

14L0294

14W0095

DISASSEMBLY SERVICE POINTS
<«4Ap-PISTON BOOT / PISTON REMOVAL

Cover the outer end of the caliper body with a cloth. Blow
compressed air through the brake hose connection to remove
the piston and piston boot.

Caution

Do not send a sudden blast of air, as it causes the piston
to rush out. Send a gentle, gradual blow of compressed
air.

«Bp> PISTON SEAL REMOVAL

(1) Remove the piston seal with a finger tip.

Caution

Do not use a flat-blade screwdriver or similar tool
to prevent the cylinder inner surface from being
damaged.

(2) Clean the piston surface and cylinder inner surface with
trichloroethylene, alcohol, or the specified brake fluid.

Brake fluid:
MITSUBISHI GENUINE DIA QUEEN BRAKE FLUID
SUPER 4

INSTALLATION SERVICE POINT
P-ALOCK PIN / GUIDE PIN INSTALLATION

Install the guide pin and lock pin so that each head mark
matches the ID mark indicated on the caliper body as illustrated
on the left.

INSPECTION
PAD WEAR CHECK

Measure the thickness at a location that wears most of the
pad. If the thickness is less than the limit, replace the pad
assembly.

Standard value: 10.0 mm
Limit: 2.0 mm

Caution

(1) Whenever a pad is to be replaced with a new one,
be sure to replace both right and left sides as a set.

(2) If there is an excessive difference in pad thickness
noted between the right and left ones, check the
sliding mechanism.



35A-12 BASIC BRAKE SYSTEM - Rear Brake

DISASSEMBLY AND REASSEMBLY
<EVOLUTION-V>

14M0144

Grease: Repair kit grease

14M0130

Disassembly steps

1. Clip 5. Pad assembly
2. Pin 6. Air bleeder screw
3. Cross spring 7. Cap

4. Pad & wear indicator assembly 8. Disc brake caliper assembly
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35B-2 ABS - Troubleshooting

The EVOLUTION-V is provided with a lateral acceleration sensor in addition to the longitudinal acceleration
sensor, and the ABS-ECU connector is changed in terminal arrangement. When servicing EVOLUTION-V,
therefore, use the following service procedures.

TROUBLESHOOTING

1. INSPECTION CHART FOR DIAGNOSIS CODES
Diagnosis Diagnosis items Reference Page
code No.
11 Wheel speed sensor (FR) system (open- or short-circuit) 35B-3
12 Wheel speed sensor (FL) system (open- or short-circuit) 35B-3
13 Wheel speed sensor (RR) system (open- or short-circuit) 35B-3
14 Wheel speed sensor (RL) system (open- or short-circuit) 35B-3
15 Wheel speed sensor system (abnormal output signal) 35B-4
16 ABS-ECU power supply voltage system (abnormal voltage drop or rise) 35B-5
21 Wheel speed sensor (FR) system 35B-2
22 Wheel speed sensor (FL) system 35B-2
23 Wheel speed sensor (RR) system 35B-2
24 Wheel speed sensor (RL) system 35B-2
27 AYC monitor system (detective AYC) 35B-6
32 Longitudinal acceleration sensor circuit system 35B-6
33 Stop lamp switch system 35B8-7
41 Solenoid valve (FR) system 35B-7
42 Solenoid valve (FL) system 35B-7
43 Solenoid valve (RR) system 35B-7
44 Solenoid valve (RL) system 35B-7
51 Valve relay system 35B-8
53 Motor relay system 35B-9
63 ABS-ECU failure Replace ABS-ECU.
71 Lateral acceleration sensor system 35B-10




ABS - Troubleshooting

35B-3

2. INSPECTION PROCEDURE FOR DIAGNOSTIC TROUBLE CODES

Code Nos.11, 12, 13 and 14: Wheel speed sensor Probable cause
(open circuit or short circuit)
Code Nos.21, 22, 23 and 24: Wheel speed sensor
Code Nos 11, 12, 13 and 14 are output if the ABS-ECU detects an open circuit or | @ Malfunction of wheel speed sensor
short-circuit in the (+) wire or (=) wire in any one of the four wheel speed sensors. | ® Malfunction of wiring harness or connector
¢ Malfunction of ABS-ECU
Code Nos.21, 22, 23 and 24 are output in the following cases. e Malfunction of wheel speed sensor
e Whenthere is noinputfromany one of the four wheel speed sensors whentravelling | ® Malfunction of wiring harness or connector
at 8 km/h or more, even though open circuit can not be verified. e Too much gap between the sensor and the rotor
¢ When a chipped or blocked-up ABS rotor is detected and if the anti-lock system | ® Malfunction of ABS-ECU
operates continuously because a malfunctioning sensor or a warped ABS rotor | e Malfunction of wheel bearing
is causing sensor output to drop.
- - NG
lVVheel speed sensorinstallation check }—» Replace
PK
NG NG
Measure at the ABS-ECU connector » Wheel speed sensor check —— Replace
B-24. (Refer to P.35B-29.)
e Disconnect the connecior, and OK
measure at the hamess side Y OK
connector. : .
e Resistances between 8 and 21, (B:_r:‘ckagg f;ll;;wuzg GcOXE%ctgi:(s)." ——— = Check the trouble symptom.
10 and 19, 7 and 20, 9 and 22 D_14' D_19, ’ ' ’ ’ NG
OK: 1.4 - 1.8 kQ ’ L
OK lNG Check the harness wire, and repair
if necessary.
Repair e Between each wheel speedsensor
and ABS-ECU
Y NG NG
Wheel speed sensor output voltage ———————»=| Wheel speed sensor check }—> Replace
check (Refer to P.35B-17.) OK
VOK
NG

Check the following connector:
B-24

—— Repair

Y

G

OK
A

| ABS rotor check

}————»N Replace

I Check the trouble symptom.

] OK

\i

NG

v

| Wheel bearing check

| Replace the ABS-ECU.




35B-4 ABS - Troubleshooting

Code No.15: Wheel speed sensor (abnormal output
signal)

Probable cause

This code is output when there is an abnormality in the output signal from any one | ® The four vehicle tires are of different sizes
of the four wheel speed sensors while driving (except for an open circuit or short | ® Malfunction of wheel speed sensor
cireuit). e Malfunction of wiring harness or connector
e Malfunction of ABS-ECU
e Malfunction of wheel bearing
. — NO - —— —
Are the sizes of all four tires identical? ]—» Equip the vehicle with tires of identical
YES sizes.
OK
NG Y
{Check the trouble symptom.
\J \ NG
[ Wheel speed sensorinstallation check I——————-» Repair
‘OK
NG NG
Wheel speed sensor output voltage ——[ Wheel speed sensor check |-—-——> Replace
check (Refer to P.35B-17.) OK
OK
y NG
Check the following connector: ————» Repair
B-24 Y
¢0K | ABS rotor check I—NG—> Repair
| Check the trouble symptom. | 1OK
lNG | Wheel bearing check |
[ Replace the ABS-ECU. | ‘OK

if necessary.

and ABS-ECU

Check the harness wire, and repair

o Betweeneachwheel speedsensor




ABS - Troubleshooting 35B-5

Code No.16: ABS-ECU power supply system (abnormal | Probable cause
voltage drop or rise)

This code is output if the ABS-ECU or valve relay power supply voltage drops below
or rises above the rated values.

The valve relay power supply voltage is detected based on the voltage in the valve
relay monitor line.

Malfunction of battery

Malfunction of wiring harness or connector
Malfunction of valve relay

Malfunction of ABS-ECU

Caution

If battery voltage drops or rises during inspection, this code will be output as well, making it
impossible to obtain correct diagnostic results.

Before carrying out the following inspection, check the battery level, and refill it if necessary.

NG NG
Measure at the ABS-ECU connector »| Check the following connectors: Repair
B-24. B-24, B-52, B-74, B-76
e Disconnect the connector, and OK
measure at the harness side ¢ NG
connector. ; ;
e Start the engine. Check the trouble symptom. ]—————» ?:\eei;a s:I;:rllzarness wire, and repair
¢ Voltage between 13 and body e Between ignition switch and
ground ABS-ECU
OK: Battery voltage
‘OK
(1) NG NG .
Measure at the valve relay connector »| Check the following connector: —— Repair
A-76. A-76
o Disconnect the connector, and OK
measure at the hamess side Y NG
connector. - -
e Ignition switch: ON [Check the trouble symptom. I—» gr:‘ee%ke gs‘: I'!I;.arness wire, and repair
) X%Lang: between 6 and body e Between fusible link No. 8 and
OK: Battery voltage valve relay
(2) Voltage between 2 and body @) NG NG
ground »! Check the following connector: ——— Repair
OK: Battery voltage A-76
OK oK
Y NG
| Check the trouble symptom. ———{Check the hamess wire, and repair
Y NG if necessary.
Check the valve relay. ]——————— Replace ° sgt.wee ear:‘dgsglt\algal;ggyose fuse
oK
! (1) NG NG _
Measure at the ABS-ECU connector -»| Check the following connectors: —— Repair
B-25. A-76, B-25
e Connector connected oK
® Ignition switch: ON Y NG
M V°'“’9: between 37 and body | (2) NG Check the trouble symptom. | Check the hamess wire, and repair
g(;)r'c(n.m Battery voltage if necessary.
N e Between general-purpose fuse
(2) Voltage between 48 and body No. 6 andgvalve rglar;o
ground
OK: Battery voltage NG OK iNG
oK = Check the following connectors: —— Repair Repai
A-76, B-25 epair
OK Y
Y Replace ABS-ECU.
Check the trouble symptom.
NG
Check the harness wire, and repair ——— Repair
if necessary.
e Betweenvalverelayand ABS-ECU
oK
Y oK Y NG
Replace the ABS-ECU. -+—— Check the hamess wire for shot ——— Repair

circuit, and repair if necessary.

e Between valve relay and hydraulic
unit

¢ Between valve relay and motor
relay




35B-6 ABS - Troubleshooting

Code No. 27: AYC monitor system (defective AYC) Probable cause

o Defective AYC-ECU
e Defective ABS-ECU
e Defective harness or connector

This code is output when the AYC monitor signal becomes faulty.

NG

——— Repair

Check the following connectors:
B-25, B-96

¢0K

NG .
————— Repair

Checkthe harness between ABS-ECU
and AYC-ECU.

OK

—————| Replace AYC-ECU.

MUT-II data list

AYC signal

OK OFF to be displayed when the
engine runs at idie with the
vehicle stationary.

oK
| Replace the ABS-ECU. |

Code No. 32: Acceleration sensor (longitudinal accelera- | Probable cause
tion) circuit system
This code is output under either of the following conditions: e Defective acceleration sensor (longitudinal accelera-
e The output from the acceleration sensor (longitudinal acceleration) becomes 0.5 tion)
V or less, or 4.5 V or more. e Defactive harness or connector

e The acceleration sensor (longitudinal acceleration) hamess is open- or | ® Defective ABS-ECU

short-circuited.

(1) Voltage across 1 and body ground
OK: Battery voltage

(2) Continuity across 3 and body
ground
OK: Conducting

NG

1) NG NG
Measure at D-20 acceleration sensor ) +»( Check the following connectors: ——— Repair
(longitudinal acceleration) connector. D-20, B-49, B-75
e Disconnect the connector and oK
measure at the harness side. ¢ NG
e Ignition switch: ON (2) NG | Check the trouble symptom. }————»[ Checkandrepairthe hamess between

general-purpose fuse No. 6 and
acceleration sensor (longitudinal
acceleration).

OK +| Check the following connector: —— Repair
D-20, B-49, B-75
\i OK
Check the valve relay. }NG—> Replace
oK Y
[ Check the trouble symptom. |
NG
Y NG

Y

Check the harness between accelera-
tion sensor (longitudinal acceleration)
and ABS-ECU.

OK
Y

Replace ABS-ECU.

OK
v

Check the trouble symptom.

'Nc;—>meplace ABS-ECU.

—— Repair

NG NG
Measure atB-24 ABS-ECU connactor. »| Check the following connectors: —— Repair
e Connect the connector. B-24, D-20, B-52
e Ignition switch: ON OK
® \Voltage across 4 and 17 L ] NG
OK: 24 -26V :
. . Check the trouble symptom. ’—» Check and repairthe harness between
(horizontal position) acceleration sensor (longitudinal
"OK acceleration) and ABS-ECU.
Check the following connector: NG—» Repair
B-24



ABS - Troubleshooting

35B-7

Code No.33: Stop lamp switch system (open circuit or

stop lamp stays ON)

Probable cause

This code is output, if the stop lamp switch is continuously on for 15 minutes or

more.

o Malfunction of stop lamp switch
e Malfunction of wiring harness or connector
e Malfunction of ABS-ECU

Does the stop lamp turn on and off
normally?

YES

Y

Measure at the ABS-ECU connector
B-25.

e Disconnect the connector, and
measure at the hamess side
connector.

Stop lamp switch: ON

Voltage between 34 and body
ground

OK: Battery voltage

*on(

Check the following connector:
B-25

NO NG
——»FStop lamp switch installation check '_———> Repair
OK
\i NG
| Stop lamp switch check }——» Repair
OK
\ NG
Check the following connectors: —————— Repair
B-15, B-21, B-25, B-32, B-65
OK
Check the trouble symptom. }———» Check the harness wire, and repair
it necessary.
o Between dedicated fuse No. 11
and ABS-ECU
NG - NG
»| Check the following connectors: ——— Repair
B-25, B-32, B-65
OK
Y NG
Check the trouble symptom. J———» Check the harness wire, and repair
if necessary.
NG o Between stop lamp switch and
| = Repair ABS-ECU

¢0K

I Check the trouble symptom.

NG ’

Replace the ABS-ECU.

Code No. 41, 42, 43, 44: Solenoid valve system

Probable cause

ABS-ECU monitors the solenoid valve energization circuit at all times. This code is
output when no current flows through the solenoid even when ABS-ECU energizes
it or when current continues flowing through the solenoid even when ABS-ECU
deenergizes it, which is considered to be attributable to an open- or short-circuited
solenoid coil or open- or short-circuited hamess.

o Defective hydraulic unit
e Defective hamess or connector
o Deofective ABS-ECU

Check the solenoid valve.

NG l

Replace the hydraulic unit.

OK

Y

NG

MeasureatA-22hydraulicunitconnec-

tor and A-76 valve relay connector.

e Disconnect the connector and
measure at the hamess side.

e Continuity across the following

Check the following connectors:

A-22, A-76

OK

Y

Check the trouble symptom.

terminals
Hydraulic Valve relay
unit side side
1 - 3
OK: Battery voltage
OK

A

NG

Check the following connectors:
A-21, B-24, B-25

R

OK

Y

NG

Check the trouble symptom.

}—»

Repair

Check the hamess between hydraulic
unit (solenoid valve) and ABS-ECU.

lox
| Replace the ABS-ECU.

NG

NG

——— Repair

Checkandrepairthe harness between
hydraulic unit and valve relay.

NG

—— Repair
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ABS - Troubleshooting

Code No. 51: Valve relay system

Probable cause

[
normal conditions.

This code is output under any of the following conditions:

The solenoid valve power is not supplied when ABS-ECU attempts to turn ON
the valve relay as part of the initial check when the ignition switch is turned ON.
The solenoid valve power remains supplied when ABS-ECU attempts to tum OFF
the valve relay as part of the initial check when the ignition switch is turned ON.
The solenoid valve power is not supplied while the vaive relay remains ON under

o Defective ABS valve relay
e Defective harness or connector
® Defective ABS-ECU

NOTE

In the diagnosis code reading by means of the ABS warning lamp, this code is output in addition to
the actual diagnosis code since the valve relay connector is disconnected.
If the ABS warning lamp turns ON even when the spot represented by the diagnosis code output in

addition to this code has been repaired, and if no diagnosis code other than No. 51 is output, then

the valve relay system is probably defective. Make the following checks.

LCheck the valve relay.

¢0K

'NG—> Replace

Checkandrepairthe hamess between
fusible link No. 8 and valve relay.

Checkandrapairthe hamess between
general-purpose fuse No. 6 and valve
relay.

OK

Y

| Check the trouble symptom.

l,NG

| Replace the ABS-ECU.

Check andrepairthe harness between
valve relay and ABS-ECU.

1) NG NG
MeasureatA-76 valve relay connector. ) »! Check the following connector: ———— Repair
e Disconnect the connector and A-76
measure at the harness side. (2) NG OK
® Ignition switch: ON 1] NG
(1) Voltage across 6 and body ground
(2) Voltage across 2 and body ground l Check the trouble symptom.
OK: Battery voltage
OK NG
=| Check the following connector: ——— Repair
A-76
OK
L NG
Check the trouble symptom. R
L NG NG _
Measure at A-76 valve relay connector »! Check the following connectors: —— Repair
and B-25 ABS-ECU connector. | A-76, B-25
e Disconnect the connector and oK
measure at the hamess side. Y NG
e Continuity across the following
terminals Check the trouble symptom. }—»
OK: Conducting
Valve relay ABS-ECU
side side
3 - 48
5 - 37
OK
‘ NG .
Check the following connectors: —— Repair
A-76, B-25
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Code No. 53: Motor relay system Probable cause

This code is output under any of the following conditions: e Defective motor relay

¢ No signals are input to the motor monitor when the motor relay is ON (motor | ® Defective harness or connector
does not run, etc.). e Defective hydraulic unit

e A signal is being input to the motor monitor for 3 sec. or more when the motor | @ Defective ABS-ECU
relay is OFF (motor continues running, efc.).

e The motor relay is inoperative.

Caution

(1) If the motor relay contacts fuse, the motor continues running even when the ignition switch
is turned OFF. In this case, immediately remove fusible link No. 8 (60 A) or disconnect the
A-22 connector or A-77 motor relay connector of the hydraulic unit. Overloading the motor
results in a rundown battery.

(2) Driving the motor through actuator test runs down the battery. After the test, run the engine
for some while.

NG
| Check the motor relay. }——] Replace the motor relay. ]
oK '
NG NG
Measure at A-77 motor relay connec- » Check the following connector: ———» Repair
tor. A-77
® Disconnect the connector and OK
measure at the hamess side.
e \Voltage across 5 and body ground ! NG -
| Check the trouble symptom. ———»{ Checkandrepairthe hamess between
OK: Battery voltage fusible link No. 8 and motor relay.
"OK
NG NG
Measure atA-77 motor relay connector »| Check the following connectors: ————» Repair
and A-22 hydraulic unit connector. A-22, A-77
e Disconnect the connector and OK
measure at the hamess side.
e Continuity across the following ! NG ;

. Check the trouble symptom. ]—» Checkandrepairthe harness between
terminals motor relay and hydraulic unit
Motor relay Hydraulic -

side unit side

4 - 12
OK: Conducting

VOK
NG NG
Measure atA-77 motor relay connector »| Check the following connectors: —— Repair
and B-25 ABS-ECU connector. A-77, B-25
e Disconnect the connector and OK
measure at the harness side.
e Continuity across the following ! NG :
torminals Check the trouble symptom. |—> Checkandrepairthe harness between
motor relay and ABS-ECU motor
Motor relay  ABS-ECU monitor terminal No. 49.
side side
4 - 49
OK: Conducting
VOK
NG
[Check the motor for operation. |—>| Replace the hydraulic unit.
OK
i NG

Check the following connectors: —————» Repair
A-22, A-77, B-25

OK
Y NG
Check the motor for operation. i—»[ Replace ABS-ECU.
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system

Code No. 71: Acceleration sensor (lateral acceleration)

Probable cause

less, or 4.5 V or more.

e The acceleration sensor (lateral acceleration) harness is open- or short-circuited.

This code is output under either of the following conditions: L
¢ The output from the acceleration sensor (lateral acceleration) becomes 0.5V or | @

Defective acceleration sensor (lateral acceleration)

Defective harness or connector
Defective ABS-ECU

Measure at D-32 acceleration sensor

(lateral acceleration) connector.

e Disconnect the connector and
measure at the harness side.

e Ignition switch: ON

(1} Voltage across 1 and body ground
OK: Battery voltage

(2) Continuity across 3 and body
ground
OK: Conducting

(1) NG

NG

»| Check the following connectors:

(2) NG

oK
i

D-32, B-49, B-75

— Repair

OK

Y

[ Check the trouble symptom.

]NG

tion).

Checkand repairthe harness between
general-purpose fuse No. 6 and
acceleration sensor (lateral accelera-

NG

Check the acceleration sensor (lateral
acceleration). (Refer to P.35B-17.)

NG

OK

\

NG

Measure at B-24 ABS-ECU connector.
e Connect the connector.
® Ignition switch: ON
e Voltage across 17 and 18
OK: 24-26V
(horizontal position)

——————— Replace

Check the following connector:
D-32, B-49, B-75

— Repair

OK

Y

Check the trouble symptom. J

NG

Y

Check the harness between accelera-
tion sensor (lateral acceleration) and
ABS-ECU.

NG

———= Repair

OK
]

Replace ABS-ECU.

NG

OK
Y

Check the foliowing connector:
B-24

NG

OK

Y

Check the trouble symptom.

Check the following connectors:
B-24, D-32, B-52

—— Repair

lOK

Check the trouble symptom.

ING

————— Repair

tion) and ABS-ECU.

Check and repairthe harness between
acceleration sensor (lateral accelera-

}N_G__—_>| Replace ABS-ECU.
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3. INSPECTION CHART FOR TROUBLE SYMPTOMS

Get an understanding of the trouble symptoms and check according to the inspection procedure chatt.

Trouble symptoms Inspection pro- | Reference page
cedure No.

When the ignition key is turned to “ON” (engine stopped), the ABS warninglamp | 1 35B-12

does not illuminate.

Even after the engine is started, the ABS warning lamp remains illuminated. 2 35B-13

After the ignition key is turned to “ON”, the ABS warning lamp blinks twice,and | 3 35B-13

when turned to “START”, it illuminates. When returned to “ON”, the famp
flashes once, and then switches off.

When the ignition key is turned to “START”, the ABS warning lamp does not | 4 35B-14

illuminate.

Brake operation is abnormal 5 358-14
Caution

(1) If steering movements are made when driving at high speed, or when driving on road surfaces
with low frictional resistance, or when passing over bumps, the ABS may operate even though
sudden braking is not being applied. Because of this, when getting information from the customer,
check if the problem occurred while driving under such conditions as these.

(2) During ABS operation, the brake pedal may vibrate or may not be able to be depressed. Such
phenomena are due to intermittent changes in hydraulic pressure inside the brake line to prevent
the wheels from locking and is not an abnormality.
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4. INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS
INSPECTION PROCEDURE 1

When the ignition key is turned to “ON” (engine stopped),
the ABS warning lamp does not illuminate.

Probable cause

warning lamp and the valve relay.

The ABS-ECU tumns the valve relay ON — OFF — ON for initial checking when | e
it is powered ON. Accordingly, the ABS warning lamp illuminates twice even if the | ®
circuit between the ABS warming lamp and ABS-ECU is faulty. L]
The cause may be an open circuit in the lamp power supply circuit, a blown lamp,
an open circuit between the ABS warning lamp and ABS-ECU or between the ABS

Blown fuse
Burn out ABS warning lamp bulb
Malfunction of wiring harness or connector

NG

Fuse check
General-purpose fuse No.4

OK
Y

NG

Measure atthe combination metercon-

nector B-08.

o Disconnect the connector and
measure at the hamess side
connector.

e Ignition switch: ON

® Voltage between 42 and body
ground
OK: Battery voltage

Replace fuse after eliminating the
cause.

NG

Check the following connectors:

OK

Y

Measureatthecombinationmetercon-

nector B-09.

o Disconnect the connector, and
measure at the combination meter
side connector.

e Ignition switch: ON

® ABS waming lamp condition when
terminal 12 is grounded.

OK: llluminates

NG

B-08, B-75, B-76

—— Repair

‘or(

Check the trouble symptom.

OK
\i

NG

Check the following connectors:
A-76, B-09, B-52

OK

L

| Check the motor for operation.

Check whether the ABS warning lamp
bulb is burnt out.

NG
}——» Check the harness wire, and repair
it necessary.
e Between ignition switch and ABS
warning lamp
NG

——| Replace the ABS warning lamp bulb.

‘ox

Check the following connectors:

B-08, B-09

NG

—————— Repair

K
VO

NG

Check the trouble symptom.

f—————»| Replace the combination meter. |

——— Repair

ING

| Check the harness wire, and repair

if necessary.

e Between ABS warning lamp and
ABS-ECU

o Between ABS waming lamp and

valve relay
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INSPECTION PROCEDURE 2

remains illuminated.

Even after the engine is started, the ABS warning lamp

Probable cause

The cause is probably a short-circuit in the ABS warming lamp illumination circuit.

® Matfunction of combination meter
o Malfunction of ABS-ECU
& Malfunction of wiring hamess (short circuit)

NOTE

This trouble symptom is limited to cases where ABS-ECU power supply is normal and the diagnosis

code is a normal diagnosis code.

YES

Does the ABS warning lamp stay iluminated when the connector
B-52 is disconnected and the ignition switch is turned to ON?

‘} NO

YES

Disconnect the ABS-ECU connector B-25.
Disconnect the valve relay connector A-76.
Ignition switch: ON

Does the ABS wamning lamp go off?

INO

Check the hamess wire, and repair if necessary.
e Between ABS warning lamp and ABS-ECU
e Between ABS waming lamp relay and valve relay

INSPECTION PROCEDURE 3

——l Replace the combination meter. |

| — | Replace the ABS-ECU. |

once, and then switches off.

After the ignition key is turned to “ON”, the ABS warning
lamp blinks once, and when turned to “START”, it
illuminates. When returned to “ON”, the lamp flashes

Probable cause

test, etc.

The ABS-ECU causes the ABS warmning lamp to illuminate during the initial check.
During the initial check, the valve relay turns from off to on, off and back to on again.
If there is an open circuit in the harness between the ABS-ECU and the ABS warning
lamp, the lamp will illuminate only when the valve relay is OFF during valve relay

e Malfunction of wiring harness or connector
o Malfunction of ABS-ECU

NG

NG

Measure at ABS-ECU connector B-25.
® Disconnect the connector and

B-25

Check the following connector:

—————— Repair

meeasure at the harness side.

e Disconnect valve relay connector

Y

OK

NG

A-76.

® |[gnition switch: ON

Check the trouble symptom.

Check the hamess between the com-

I——-————>

e \oltage between 50 and body
ground

OK: Battery voltage
OK

Y
Check the following connector:
B-25

NG

—— Repair

OK

Y NG

bination meter and the ABS-ECU, and
repair if necessary.

Check the trouble symptom.

|| Replace the ABS-ECU.
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INSPECTION PROCEDURE 4

When the ignition key is turned to “START”, the ABS | Probable cause
warning lamp does not illuminate.

The ABS-ECU is powered through IG2 which is turned off when the ignition key | e Malfunction of wiring harness or connector
is in START position. The ABS warning lamp is powered through IG1 which is not | e Malfunction of valve relay

turmed off even when the ignition key is in START position. So the cause must be
a defective circuit on valve relay side.

NG
ABS valve relay check. || Replace the valve relay.
‘ox
NG NG
Measuraatvalve ralay connector A-76. »! Check the following connectors —— Repair
e Disconnect the connector and and diode:
measure at the harness side. A-76, B-26
e Disconnect ABS-ECU connector OK
B-25. Y
" . NG
® Ignition switch: ON Check the trouble s
ymptom. l———» Check the hamess between the com-
e ;’g‘uar?: between 3 and body bination meter and valve relay, and
OK: Battery voltage repair if necessary.
OK
\i NG
Check the following connector: | ——— Repair
A-76
OK
Y NG
l Check the motor for operation. I——————> Check the harmess between the valve
relay and ground, and repair if neces-
sary.

INSPECTION PROCEDURE 5

Brake operation is abnormal Probable cause
The varies depending on the driving conditions and the road surface conditions, so | ® Improper installation of wheel speed sensor
problem diagnosis is difficult. However, it a normal diagnosis code is displayed, carry | ® Incorrect sensor harness contact
out the following inspection. ® Foreign material adhering to wheel speed sensor
e Malfunction of wheel speed sensor
e Malfunction of wheel bearing
e Malfunction of hydraulic unit
e Malfunction of ABS-ECU
OK
LHydrauIic unit check ’——» Wheel speed sensor inspection. [Refer to Inspection Procedure
for“when either of diagnosis codes No. 11to 14 is output” (P.35B-3).]

lNG
Repair
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5. CHECK AT ABS-ECU TERMINALS

5-1 TERMINAL VOLTAGE LISTING

(1) The voltage is to be measured across each terminal and ground terminal.
(2) Fig. below shows the arrangement of the terminals.

sl

lmnllmmlm@

1|23 nﬂﬂlﬂﬂll 13 a1
1a]1516[1718]19]2021[2212 3128125 126] {a2la3laala5la6laziaslagl50]5 152 ramorzs
Lerminal Check item Check requirement Normally
0.
1 Solenoid valve QUT (FL) output | Ignition switch; ON (after initial check) Battery voltage
2 Solenoid valve OUT (RR) output | Ignition switch: ON (after initial check) Battery voltage
3 Solenoid valve IN (RR) output Ignition switch: ON (after initial check) Battery voltage
4 Acceleration sensor (longitudinal | Ignition switch: ON 24-26V
acceleration) input (horizontal position)
11 Wheel speed (FL) output Vehicle stationary 1Vorless
Moving forward slowly 0-5V
13 ABS-ECU power supply Ignition switch: ON Battery voltage
14 Solenoid valve IN (FL) output Ignition switch: ON (after initial check) Battery voltage
15 Ground At all times oV
17 Acceleration sensor ground At all times oV
18 Acceleration sensor (lateral | Ignition switch: ON 24-26V
acceleration) input (horizontal position)
24 Wheel speed (RL) output Vehicle stationary 1 Vorless
Moving forward slowly 0-5V
25 Ground At all times ov
32 ABS-ECU backup power supply | At all times Battery voltage
33 Wheel speed (FR) output Vehicle stationary 1 Vorless
Moving forward slowly 0-5V
34 Stop lamp switch input Stop lamp switch; ON Battery voltage
Stop lamp switch: OFF oV
37 Valve relay output Ignition switch: | When relay is ON oV
ON When relay is OFF Battery voltage
38 Motor relay output Ignition switch: | When motor is energized ov
ON When motor is deenergized | Battery voltage
40 Solenoid vaive OUT (RL) output | Ignition switch: ON (after initial check) Battery voltage
41 Solenoid valve OUT (FR) output | Ignition switch: ON (after initial check) Battery voltage
42 Ground At all times ov
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Lerminal Check item Check requirement Normally
0.
44 Wheel speed (RR) output Vehicle stationary 1Vorless
Moving forward slowly 0-5V
48 Valve relay monitor input Ignition switch: ON (after initial check) Battery voitage
49 Motor relay monitor output Ignition switch: | When motor is energized ov
ON When motor is deenergized | Battery voltage
50 ABS warning lamp output Ignition switch: | When lamp is off Battery voltage
ON When lamp is on ov
51 Solenoid valve IN (RL) output ignition switch: ON (after initial check) Battery voltage
52 Solenoid valve IN (FR) output Ignition switch: ON (after initial check) Battery voitage

5-2 LISTING OF RESISTANCE AND CONTINUITY ACROSS CONNECTOR TERMINALS ON
HARNESS SIDE

(1) Measure the resistance and check for continuity with the ignition switch in the "OFF” position and
ABS-ECU connector disconnected.

(2) Measure the resistance and check for continuity across terminals listed below.

(3) Fig. below shows the arrangement of terminals.

n 1 n n
41140139/38]37]36|35|34]33132[31] |13]12]11]10/948[7]6/5[/4]312]1
52|51{50/49148]47]46]45|44]43(42] |26]25124}23]22|21{20(19]18]17{16]15}14

14M0127

Terminal No. Signal name Normally

1 — body ground Solenoid valve OUT (FL) output 404-454Q
2 - body ground Solenoid valve OUT (RR) output 404-454Q
3 — body ground Solenoid valve IN (RR) output 8.04 -9.04 Q
7-20 Wheel speed sensor (FL) input 1.4-18kQ
8-—21 Wheel speed sensor (RR) input 14-18kQ
9-22 Wheel speed sensor (RL) input 1.4-18kQ
10-23 Wheel speed sensor (FR) input 14-18kQ
14 - body ground Solenoid valve IN (FL) output 8.04 -9.04 Q
15 — body ground Ground Conducting
25 — body ground Ground Conducting
40 - body ground Solenoid valve OUT (RL) output 404 -454Q
41 - body ground Solenoid valve OUT (FR) output 404-454 Q
42 — body ground Ground Conducting
48 — body ground Valve relay monitor input Conducting
49 — body ground Motor relay monitor input Conducting
51 — body ground Solenoid valve IN (RL) output 8.04-9.04 Q
52 ~ body ground Solenoid valve IN (FR) output 8.04-9.04 Q
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ABS-ECU connector harness side
n

13)12/1110/9i8]7/615]4)3(2]1
26]25]24(23(22{21]20{19]18]17]16]15]14

N
41]40|39{3837]36|35]34] 33|32]31
52|51ls0{49]48]47l46]a5]aa]43]42

14M0127

Longitudinal
acceleration

sensor )

. Lateral acceleration sensor

—< N\

16M0413

ON-VEHICLE SERVICE
WHEEL SPEED SENSOR OUTPUT VOLTAGE

MEASUREMENT <EVOLUTION-V>

The EVOLUTION-V has the ABS-ECU connector terminal
arranged as shown at left. Accordingly, the terminals to
measure the output voltage of the wheel speed sensors are

different from EVOLUTION-V.

Follow the conventional procedures except these pick-out

terminals.
Measurement terminals:
Front LH Front RH Rear LH Rear RH
7 10 9 8
20 23 22 21

LATERAL ACCELERATION SENSOR

INSPECTION

Use the same procedures as those for the conventional

longitudinal acceleration sensor.
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WHEEL SPEED SENSOR
REMOVAL AND INSTALLATION

Post-installation Operation
o Wheel Speed Sensor Output Voltage Measurement

25 {2.6}

14M0119

Front speed sensor removal steps

e Splash shield

1. Front speed sensor

2. Front rotor (Refer to GROUP 26
DRIVE SHAFT.)

Rear speed sensor removal steps

3. Rear speed sensor
4. Rear rotor (Refer to GROUP 27
REAR AXLE HUB.)

25 {2.6}

4 1UMO118

Unit: Nm {kgf- m}

NOTE
The front rotor and rear rotor are integrated with the drive
shaft and thus nonmaintainabie.

Caution

When removing and installing the speed sensor and
rotor, use care not to allow the surfaces of the ball
piece and rotor at the end of the speed sensor to
be hit against a metal or other object, damaging
it.
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