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35-2

SERVICE BRAKES -~ Specifications

SPECIFICATIONS -
GENERAL SPECIFICATIONS

E35CA-

ltems

2400, 3000, 3500

2500D, 2800D

Master cylinder

Boosting ratio

6.0

Type Tandem Type (with level sensor) Tandem type {with level sensor)
I.D. mm (in.) | 23.8 {15/186) 23.8 (15/18)
Brake hooster
Type Vacuum Type, tandem \ Vacuum Type, tandem
Effective dia. of power cylinder
mm (in.) | 205+ 230 (8 + 9) 180 + 205 (7 + 8)

6.0

Proportioning valve type

Load sensing proportioning type

Load sensing proporting type ‘

Front brakes
Type

Disc effective dia. x thickness

mm {in.}
Wheel cylinder 1.D. mm {in.}
Lining thickness mm {in.}

Clearance adjustment

Floating caliper, double pistons,
ventilated disc (M-R57W)

228 x 24 (8.98 x 0.94} <2400, 3000>
228 x 27 (8.98 x 1.06} <3600>

428 (1 1116} x 2
10 (0.39)
Automatic

Floating caliper, double pistons,
ventilated disc (M-RE7W)
228 x 24 (8.98 x 0.94)

42 8{1 11/16) x 2
10 (0.39)
Automatic

Rear brakes
Type

Disc effective dia. x thickness

Floating caliper, single piston,
solid disc (M-R52S)

Floating caliper, single piston,
solid disc {M-R59S)

272x18(10.71 x0.71)

mm {in.} | 272 x 18 {10.71 x 0.71)
Wheel cylinder 1.D. mm {in.} | 42.8 {1 11/16) 428 (1 1116}
Lining thickness mm (in.) | 9 (0.354) 9 {0.354)
Clearance adjustment Automatic Automatic
ABS
Rotor teeth
<Vehicles built up to May, 1994
front 110 110
rear 110 110
<Vehicles built from June, 1994>
front 47 47
rear 47 47
Speed sensor type Magnet coil type Magnet coil type
@ Mitsubishi Motors Corporation  Jun. 1994 PWJEQ086-F REVISED




SERVICE BRAKES - Specifications

35-3

SERVICE SPECIFICATIONS

E35CE--
ltems Specifications
Standard value
Brake pedal height mm (in.} | 186-191 (7.3-7.5)
Brake pedal to toeboard clearance mm (in.} | 100 {3.94) or more
Brake pedal free play mm (in.) | 3-8 {0.12-0.32) .
Load sensing spring length mm (in.) | 224-228 (8.8-9.0}
Load sensing proportioning valve output pressure
MPa tkgfcm?, psi)
Z-door models
When load sensing spring length is
227.5 mm (9.0 in))
Input pressure MPa (kgfem?, psi) , o
at 10 (100, 1422} | 5.37-6.27 {63.7-62.7, 763.8-891.8)
at 18 (180, 2560) | 7.17-8.47 {71.7-84.7, 1019.8-1204.7)
When load sensing spring length is
255.6 mm {10.1 in.)
Input pressure MPa (kg/em?, psi)
at 18 (180, 2560) | 10.4-12.4 (104-124, 1479.2-1763.7)
4-door models
When load sensing spring length is
226.7 mm (8.9 in)
Input pressure MPa (kg/cm?, psi)
at 10 {100, 1422} | 6.14-7.04 (61.4-70.4, 873.3-1001.3)
at 18 (180, 2580) | 7.94-9.24 (79.4-92.4, 1129.3-1314.2)
When load sensing spring length is
257.7 mm (10.1 in.)
Input pressure MPa (kg/cm?, psi} ‘
. at 18 (180, 2560) | 13.1-15.1 {131-151, 1863.3-2147.7)
Booster push rod to master cylinder piston
clearance mm {in.}
7 + 8 inch tandem brake booster 0.85-1.10 (0.033-0.043}
8 + 9 inch tandem brake booster 0.65-0.90 (0.026-0.035)
Brake dragging force N {kg, Ibs.) | 57 (6.7, 13} or less
[Brake dragging torque] Nm {kgm, ft.lbs.) | [4 (0.4, 3)] of less
Pad thickness mm {in.) '
Front 10.0 (0.39)
Rear 9.0 {0.35)
Disc thickness mm {in.} .
Front 24 {0.94) <Except 3500>
27 (1.06} <3500>
Rear 118 (0.71)
Lining thickness mm {in.}) | 6.5 (0.256)
Brake drum inside diameter mm {in.) | 197 (7.76)
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35-4 SERVICE BRAKES — Specifications / Special Tools

[tems Specifications
Limit
Pad thickness mm {in.} | 2.0 (0.079}
Disc thickness mm {in.}
Front 22.4 (0.882) <Except 3500>
25.4 {1.0) <3500>
Rear 16.4 {0.646)
Brake disc runout mm {in.)
Front 0.1 {0.0039)
Rear 0.08 {0.0031)
Hub axial play mm {in.} | 0.25 (0.0098)
Lining thickness mm {in.} | 4.5 (0.177)
Brake drum inside diameter mm (in.) | 198 (7.8)
LUBRICANTS E35CD--
ltems Specified lubricant Quantity
Brake fluid DOT3 or DOT4 As required

Brake piston boot inner surfaces
Lock pin boot inner surfaces Repair kit grease As required
Guide pin boot inner surfaces

SEALANTS E35CE--
ltems Specified sealants | Remarks
Thread part of vacuum switch | 3M ATD Part No. 8659 or equivalent Non-drying sealant
Thread part of fitting 3M ATD Part No. 8663, 8661 or equivalent Semi-drying sealant
SPECIAL TOOLS | E3sDA-
Tool Number Narme Use

MB290964 Brake tool set Pushing-in of the front disc brake
MB990520 piston
MB890520

MB891341 Multi-use tester | Vehicles built up to October, 1993
assembly For checking of AB.S.

MB991419 ROM pack
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SERVICE BRAKES - Special Tools 35-4-1

Tool Number Name Use
MB891502 MUT-II sub All models
assembly For checking of A.B.S.
ROM pack
MBS91529 Diagnosis code For checking of ABS with a voltmeter
check harness
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SERVICE BRAKES ~ ABS Troubleshooting <Vehicles built up to May, 1994> 3b5-5

ABS TROUBLESHOOTING
<Vehicles built up to May, 1994>

E35EC—

PARTICULAR PHENOMENA OF THE
ANTI-LOCK BRAKE SYSTEM

Models equipped with the anti-lock brake system

(A.B.S.} may exhibit one or more of the following

phenomena from time to time, but none of these

are abnormal.

(1} A pulsing feeling in the brake pedal, or vibra-
tion of the body or the steering wheel, when
the anti-lock brake system is activated by sud-
den braking or by braking on a slippery road
surface. Actually, this phenomenon is an in-
dication that the A.B.S. is functioning normally.

(2) When the vehicle speed reaches approximate-
ly 8 km/h (5 mph) after the engine is started
and the vehicle starts off (for the first time), a
whining motor noise may be heard from the
engine compartment if the vehicle is traveling
in a quiet place, but this noise is simply the
result of a self-check being made of the
A.B.S. operation.

TROUBLESHOOTING METHODS

Problems related to the A.B.S. can be classified
into two general categories: problems in the
electrical system and those in the hydraulic sys-
tem.

For problems in the electrical system the selfdiag-
nosis function is built into the electronic control
unit {E.C.U.), causing the A.B.S. warning lamp to
illuminate as a warning to the driver. In this in-
stance, checks can be made by using the multi-
use tester and osciloscope.

Problems in the hydraulic system ({(pcor braking,
etc.) can be located in the same way as for ordi-
nary brakes. There is, however, the necessity to
check to determine whether the problem is re-
lated to ordinary brake components or to the
components related to the A.B.S. To make this
check, use the multi-use tester.

© Mitsubishi Motors Corporation Jun. 1994
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HOW TO USE THE TROUBLESHOOT-
ING FLOW CHART

(1) Following the flow chart, first refer to the il-
fumination pattern of the ABS warning lamp,
and next note the diagnosis code and inspect
the brake operation.

{(2) Follow the inspection charts listed in the
“"Remedy” column to carry out an inspection.
In each inspection chart, [Comment} and {Hint)
are listed for troubleshooting reference.

NOTE
ECU: Electronic contro! unit

REVISED



35-6 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

Check the trouble symptoms by the following procedure, and inspect according to the instructions.

lamp llluminate?

Before the engine starts, does the ABS warning

cause the valve relay turns OFF, the ABS

warning lamp remains illuminated.

{1) With the ignition key in the "ON" position,  (3) When the ignition key is turned from the
the ABS-ECU causes the ABS warning tamp

to illuminate for approximately 1 second
(during this time, the initial check is carried
out), and then the lamp switches off.

{2) With the ignition key in the “START" posi-
tion, power to the ABS-ECU is cut, and be-

"START" position back to the "ON" posi-
tion, the ABS warning lamp illuminates for
approximately 1 second (during this time,
the initial check.is carried out once more),
and then the lamp switches off.

START
Ignition key ON _‘__,_|—
ACC, LOCK

14A0590

Approx. Approx.
1 second 1 second
[llurminated
ABS |
warning lamp Not f
illuminated - I' S——
|
START 1
Ignition key I
. ON
ABS /
warning lamp 16E0287 ACC, LOCK
14E0054
Yes No
To next page
No. Trouble symptom Main cause Remedy
The ABS warning lamp does not » ABS warning lamp bulb failure. Inspect according
illuminate at all. + Broken wire in the ABS warning to Flow Chart A
lamp power circuit (including blown | {(Refer to P.35-13).
ABS Hiuminated fuse).
warning Not
1 lamp illuminated

When the ignition key is turned to "ON”,
the ABS warning lamp remains illuminated.

e Fail safe function is operated by
the ABS-ECU self-diagnosis.

¢ Short in the ABS-ECU warning
famp drive circuit

ABS [lluminated -
warning
Not _I
2 | lame illuminated
START |—-—I
Ignition key ON

e ABS-ECU is defective

ACC, LOCK —J

14A0591

Inspect according
to Flow Chart B
(Refer to P.35-16).

© Mitsubishi Motors Corporation Jun. 1994
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-7

No. | Trouble symptom

Main cause Remedy
When the ignition key is turned to + Valve relay is defective Inspect according
“START”, the ABS warning lamp does » Broken harness wire between the to Flow Chart C
not illuminate. ABS warning lamp and the {Refer to P.35-18).

hydraulic unit

ABS Huminated » Broken harmess wire between the
g | waming J hydraulic unit and the earth
lamp illuminated
START
Ignition key ON I_l
ACC, LOCK —J
14EQOS5
After the ignition key is turned to "ON”, ¢ Broken harness wire in the Inspect according
the ABS warning lamp blinks twice, and ABS-ECU warning lamp drive circuit | to Flow Chart D
when turned to “START", it illuminates. o ABS-ECU is defective (Refer to P.35-19).

When returned to "ON”, the famp flashes
once, and then switches off. (The blinking
when the key is turned to "ON" occurs
simultaneously with the operation noise
from the valve relay)

4
ABS Illuminated
warning lamp ot
illuminated
START I-—l
Ignition key ON

ACC, LOCK I

14EQ056

| From previous page

After the vehicle starts to move, does the ABS |Yes | Malfunction in the motor relay or solenoid valve {from self diag-
warning lamp illurminate? nosis when driving), or the vehicle speed sensor, free wheel

NG engage switch, center differential lock detection switch, or rear
differential lock detection switch is defective

Is there unequal braking power on both sides, in- N
sufficient braking power or defective ABS opera- —°—-| To next page
tion? '

| Yes
I To next page
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35-8 SERVICE BRAKES — ABS Troubleshooting <Vehicles built up to May, 19945

| From previous page |

Trouble symptom Main cause Remedy
Unequal braking » Blocked pressure circuit inside the hydraulic unit. Follow the hydraulic unit cperation
power * Mechanical lock in the hydraulic unit solenoid valve. inspection (refer to P.35-50} and
Insufficient replace the hydraulic unit if necessary.
braking power If the hydraulic unit is normal, inspect
— — - : he components of the normal brake.
Decline in ABS ¢ Blocked pressure circuit inside the hydraulic unit. ! P ©
function + OQperation of the hydraulic unit solenoid valve is defective.
¢ Operation of the idle-up system during ABS operation Inspect the operation of the idle-up
when vehicle speed is approx. 24 kryh {15 mph) or system
more is defective <2500D-M/T> {Refer to GROUP 13 - Service
Adjustment Procedures <4D56>
ABS operates » Insufficient wheel speed sensor output voitage (sensor is | Inspect the wheel speed sensor (refer
even when not defective, excessive clearance between the sensor and | to P.35-48), and replace the sensor or
carrying out rotor, or rotor is chipped). adjust the sensor clearance if
sudden braking ¢ ABS-ECU is defective necessary. If the problem occurs
{ABS operating frequently even though the sensor is
vibration starts to normal, then replace the ABS-ECU.
be felt).

After conducting the driving test, cany out
an inspection by self-diagnosis {P.35-9.).

Is a normal code output instead of a malfunc- | N0 No diagnosis output ‘ Inspect and repair the har-

tion code? - : ness between the ABS-ECU
No  Malfunction code is output sefialidiagnosis - output  ter-

minal and the diagnosis check
Yes connector.
A malfunction has occurred Refer to the malfunction code
previously. inspection charts (E1-E13)
NOTE : and establish whether the
Be sure to make a note of malfunction recurs or if it was
the malfunction code reading. only transient.

If the malfunction doesn't
recur, erase the malfunction
code memory, and watch for
the mailfunction to reappear
{Refer to P.35-10).

ABS functions are all normal {Memaory does
not show a malfunction occurring previously
also.)

© Mitsubishi Motors Corporation  Jun, 1994 PW.JE9086-F REVISED



SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-9

When using the MUT
Multi-use
tester

Ity

B

¥
T INGTE

When using the MUT-II
<Vehicles built up to October, 1993>

[

03EQD43

o

Cigarette lighter
< 5s0cket .

14E0187

14E0188

© Mitsubishi Motors Corporation

Jun. 1994

INSPECTION BY SELF-DIAGNOSIS

1.

Turn the ignition key to ACC and connect the multi-use
tester or MUT-II as shown in the illustration.

Caution
Turn off the ignition switch before disconnecting or con-
necting MUT or the MUT-IL .

Start the engine, and select the ABS system.

Read and make a note of the diagnosis output codes.

if the ABS-ECU and multi-use tester cannot communi-
cate, inspect the harness between diagnosis connector
and the ABS-ECU power circuit or the ABS-ECU.
Momentarily erase the diagnosis code memory. (Refer to

. P.35-10.)

If the memory cannot be erased, the function is being
stopped by a malfunction that is currently. displaying a
malfunction code. If the memory can be erased, then the
malfunction was only temporary, or it is a malfunction
that can only be detected while driving.

If the malfunction code is not erased, or if the ABS func-
tion is stopped by a repeated driving test and a malfunc-
tion code is output, inspect according to the malfunction
code inspection charts (E-1-E-13).

NOTE

The codes below are output as diagnosis codes accord-
ing to the vehicle's condition, even when the ABS sys-
tem is normal. These codes are output only for a current
malfunction, and if the vehicle’'s condition returns to nor-
mal, malfunction code will be erased automatically,

PW.JES086-F ’ REVISED



35-10 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

METHOD OF ERASING THE DIAGNOSIS CODE
MEMORY

Caution

When repairs are completed, the diagnosis code
memory should be erased. When the ABS-ECU function
is stopped, the malfunction code memory cannot be
erased, so the function should be continuing while in-
spection and repair is being carried out.

1. Erase the memory with the multi-use tester or MUT-IL

NOTE

After erasing the memory, a command cannot be
received from the multi-use tester or MUT-II. When
checking diagnosis codes, momentarily stop and restart
the engine, and then reactivate the multi-use tester or
MUT-IL -

2. Check the diagnosis codes to check that the memory
has been erased. '

DIAGNOSIS CODE REFERENCE TABLE

Diagnosis Name of inspection chart | Reference Diagnosis Name of inspection chart | Reference
code no. or remedy page code no. or remedy page
11 27 E-7 P.35-28
12 31 ' E-8 P.35-29
E-1 P.35-20
13 32 E-9 P.35-30
14 33 E-10 P.35-33
15 E-2 P.35-21 41
16 E-4 P.36-24 43 E-11 P.35-34
21 45
22 51 E-12 P.35-35
E-3 P.35-22
23 53 E-13 P.35-36
24 63 )
Replace the ABS-ECU —
25 E-5 P.35-26 64
26 E-6 P.35-26

© Mitsubishi Motors Corporation Jun. 1994
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-11

DIAGNOSIS CODE DISPLAY METHOD

All problem codes that are in memory are dis-
played.

NOTE

{1) Diagnosis code no. 16 (abnormally low or ab-
normally high voltage) is only displayed when
there is a current problem. {Past occurrences
are not recorded in memory.)

{(2) Even if identical codes are output continuous-
ly, the code is only displayed one time.

SERVICE DATA INSPECTION TABLE

The following items can be read by the multi-use
tester or MUT-II from the ABC-ECU input data.

Service data item
Display units

No. Itern
11 Front right wheel speed km/H
12 Front left wheel speed krm/H
13 Rear right wheel speed km/H
14 Rear left wheel speed km/H
16 ABS-ECU_ power voltage Vv
25 ON/OFF condition of free wheel engage switch ON/OFF
26 ON/OFF condition of centre differential lock detection switch ON/OFF
27 ON/OFF condition of rear differential lock detection switch ON/OFF
32 G sensor output voltage v
33 ON/OFF condition of stop lamp switch ON/OFF

© Mitsubishl Motors Corporation  Jun. 1994 PW.JE9086-F o REVISED



35-12 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

ACTUATOR TEST FUNCTION

By using the multi-use tester or MUT-II, the fol-
lowing force-activation of the actuator can be per-
formed.

By using this function, function checking of the
hydrauiic unit can be done without the need for
special devices such as a hydraulic unit checker
(MBS91131).

ACTUATOR TEST SPECIFICATIONS

NOTE

(1) When the ABS-ECU function is stopped, ac-
tuator testing cannot be carried out.

{2} Actuator testing can be carried out only when
the vehicle is stopped.

(3) During actuator testing, if the maximum
vehicle wheel speed reaches 10 km/h (6
mphj, the test will be cancelled.

(4) During actuator testing, the ABS warning lamp
illuminates, and ABS control is interrupted.

No. Driving objective

Driving pattern

Solenoid valve
for front left
wheel

Solenoid valves and
01 pump motors for each
corresponding channel in

the hydraulic unit -
Solenoid valve

Increase in
pressure

EStart of forced actuation EEnd

!
Solencid | Steady :
|
|
|

valve pressurg

Reduction in

02 for front right prsE 4smsl |73 35 | 48 ms
1
wheel pump | ON I
motor
. ) OFF L

03 Solenoid valve

for rear wheels .

. © Mitsubishi Motors Corporation Jun. 1994 PWJESDBE-F REVISED



SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-13

A

ABS warning lamp does not illuminate at all

<Vehicles built up to October, 1993>

[Comment] When the lamp does not illuminate at

all, there is a strong possibility that
there is a malfunction of the ABS
warning lamp or the power supply.

Ignition Ignition
switch {1G2) switch (IG1)
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(Hinty If other warning lamps also do not il-
luminate, it is probably a blown fuse.
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35-14 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

When the ignition key is turned
to "ON”, do other warning lamps
(excluding the door ajar warning
lamp} illuminate?

No

Yes

Inspect with the ignition key at
OFF

(

Is the ABS warning lamp normal?
{Blown hulb inspection)

Inspect fuse no. 11.

If it is blown, replace the fuse
after eliminating the cause of the
blowout.

Remove the  combination
meter and inspect with the ig-
nition key turned to "ON".

Does system voltage show be-
tween the harness side connector
terminal no. 107 and the earth?

No

Broken harness wire between
fuse no.11 and the combination

Yes

meter
l

Repair the harness |

Broken circuit wire inside the

combination meter

Repair or replace the combination
meter

)

No

Broken wire in the ABS warning
lamp bulb

Replace the ABS warning lamp
bulb

Yes

Is there continuity between the
combination meter terminal no.
107 and terminal no. 1587

No |

Combination meter is defective

f—

Yes

3

Repair or replace the combination
meter

Is each of the connectors con-

nected?

No

Yes

Securely connect the connector.
(Repair the pin if it is missing or
bent.)

Broken wire in both the ABS-ECU and valve relay drive circuits. Both circuits
should be checked and repaired according to each of the following flow charts.

© Mitsubishi Motors Corporation
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-15

| Checking the ABS-ECU B

Remove the ABS-ECU connec-
tor and inspect.

When the ignition key is turned
to “ON”, is system voltage dis- | ng | Broken harness wire between the
plaved between the harness side ABS warning lamp and the ABS- ——-*l Repair the harness |
connector terminal no. 13 and the ECU.
earth?
Yes :
[ ABS-ECU is defective |——[ Replace the ABS-ECU ]

] Checking the valve relay l

Remove the valve relay and in-
spect.

Is the valve relay normal? No

(Refer to P.35-53) I Valve relay is defective. J—-—‘rﬂeplace the valve relay,

Yes

the hydraulic unit connector

Install the valve relay, remove
and inspect.

When the ignition key is turned
to “ON", is system voltage dis- No Broken harness wire between the
played between the hydraulic unit ABS warning lamp and the —-——vrﬂepair the harness
harness side connector terminal hydraulic unit
no. 8 and the earth?

Yes

Is there continuity between the

hydraulic unit harness side con- [ No Broken harness wire between the I* :
nector terminal no. 8 and the hydraulic unit and the earth Repair the hamess
earth?

Yes

*

Is there continuity between the No
hydraulic unit side connector ter- —-—-ﬁ-iydraulic unit is defective |——~| Replace the hydraulic unit
minals no. 8 and 97

LYes } Connection is defective |

NOTE

For inspection sections marked by *, pay attention to the polarity of the diodes. (Refer to the circuit
diagram on P.35-13.)

‘
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35-15-1 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

<Vehicles built from November, 1993>

{Comment] When the lamp does not illuminate at {Hint) If other warning lamps also do not il
all, there is a strong possibility that luminate, it is probably a blown fuse.
there is a malfunction of the ABS
warning lamp or the power supply.

(

Ignition
switch {IG1)
*
o . o -
Fusible link “’7 EEEE]
J/B @
>'- >I- 10!«2
3 3 7T
lg_
Combination
83D meter
¥ R egoETEs) |
e
> - @
; ; G-R) 13 {G-R)
3 5 ¥
]
5] ’
1
1
[
1
1
1
H
MOTOR !
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ho Qe Mo ] EIRE
? - o =4 o
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35-15-2

SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

When the ignition key is turned
to "ON", do cther warning lamps
{excluding the door ajar warning
lamp) illuminate?

No

Yes

Inspect with the ignition key
at OFF

Is the ABS warning lamp normal?
{Blown bulb inspection}

inspect fuse no. 11.

If it is blown, replace the fuse
after eliminating the cause of the
blowout.

Remove the

combination
meter and inspect with the ig-

nition key turned to "ON".

Yes

Is there continuity between the
combination meter terminal no.
38 and terminal no. 187

Yes

Is each of the connectors con-

nected?

Yes

bent.}

Broken wire in both the ABS-ECU and valve relay drive circuits. Both circuits
should be checked and repaired according to each of the following flow charts.

© Mitsubishi Motors Corporation

Jun. 1994

PW.JESQRE-F

Does system voltage show be- | No Broken harness wire between
tween the harness side connec- fuse no. 11 and the combination
tor terminal no. 38 and the earth? meter
Yes 1
ﬁ}epair the harness
Broken circuit wire inside the Repair or replace the combination
combination meter : meter
No Broken wire in the ABS warning Replace the ABS warning lamp
lamp bulb bulb
No — , - Repair or replace the combination
———-l Combination meter is defective |—-—-—' meter
No . Securely connect the connector,
{Repair the pin if it is missing or

REVISED



35-15-3  SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

| Checking the ABS-ECU |

Rernove the ABS-ECU connec-
tor and inspect.

When the ignition key is turned
to “ON", is system voltage dis- | g Broken harness wire between
played between the harness side the ABS warning lamp and the ——-l Repair the harness [
connector terminal no. 13 and . | ABS-ECU.
the earth?
Yes
J, ABS-ECU is defective I——-—-| Replace the ABS-ECU |
] Checking the valve relay ]

Remove the valve -relay and
inspect.

? Ne
1(; etpeer )[.fgl\}.;esrt_)e_lsaé/) normal: —-——vl Valve relay is defective. |——-] Replace the valve relay I

Yes

Install the valve refay, remove
the hydraulic unit connector

and inspect.

When the ignition key is turned
to "ON”, is system voltage dis- | No Broken harness wire between ‘

played between the hydraulic unit the ABS warning lamp and the —-| Repair the harness
harness side connector terminal hydraulic unit
no. 8 and the earth?

Yes

Is there continuity between the

hydraulic unit harness side con- { No Broken harness wire between I :
nector terminal no. 9 and the the hydraulic unit and the earth Repair the hamess ]
earth?

Yes

*

Is there continuity between the o
hydraulic unit side connector ter- —-LHydrauIic unit is defective |—-| Replace the hydraulic unit
minals ne. 8 and 9?7

[Yes { Connection is defective I

NQOTE

For inspection sections marked by ¥, pay attention to the polarity of the diodes. (Refer to the circuit
diagram on P.35-13.) ‘

" © Mitsubishi Motors Corporation Jun. 1994 ‘ PW.JE9086-F REVISED
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NOTES
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35-16 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

B | When the ignition switch is turned to “ON”, the ABS warning lamp remains illuminated

<Vehicles built up to October, 1993>

[Comment] This symptom occurs when the ABS-  (Hint) Check the diagnosis output, and if there is

ECU is not functioning due to-a no output voltage, or the multi-use tester
broken wire, etc., in the ABS-ECU and the ABS-ECU cannot communicate,
power circuit, when the fail-safe func- then there is a high possibility that power
tion is operating to isolate the sys- is not being supplied to the ABS-ECU.

tem, or when there is a short in the Caution

warning lamp drive circuit.

Fusible Ignition
link switch {IG1)
0 =
% [1]2]3}4 g
HEAE "
J/IB Z
TOA
AepRb<ser |
BRREEEBEE
=
1
[ra]
107
meter g@)
158
o
\v‘ (4]
[1]2]3]
G-’y 1(G-R)
HYDRAULIC 1 &
UNIT . B ]
§ 52 8 ____
T e
¥ ! &
86 |87 i
1
30 i
&5 ;
1
85 187a i
!
1
S —
el
o
(A7 4
g %
2 &
13

ABS
%.‘ %‘ ECU

112[3[4] a [s][s[7]s] [GUEERT A [54]s5
AR EERE b | EE RS

[112]3) fothed o0
2Ll
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e [f no malfunction code is output, there is a
high possibility that the fail-safe function is
operating. In this case, to check if there is
a current problem, the memory should be
temporarily erased, and a test run should
be carried out.

Is there a diagnosis output? No
(Can the multi-use tester or -——| To next page : ]
MUT-II communicate?)

Yes

Is the diagnosis output show- | NO | Inspect according to the diag-
ing a normal code? nosis code reference table

Yes {Refer to P.35-10.}

Does the ABS warning lamp
remain illuminated even when | N0 | Short in the transistor inside
the ABS-ECU connector is the ABS-ECU

removed? l

Yes Replace the ABS-ECU

Does the ABS warning lamp
remain illuminated even when | No
the hydraulic unit connector is
removed?

Short in the harness in the
hydraulic unit, or short in the
valve relay connection

Yes

Replace the hydraulic unit or
replace the valve relay

Short in the harness between
the ABS warning lamp and the
hydraulic unit or the ABS-ECU

Repair the harness or replace
the combination meter

© Mitsubishi Motors Corporation Jun. 1994
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SERVICE BRAKES ~ ABS Troubleshooting <Vehicles built up to May, 1994> 35-17

Fusible Ignition
link @ switch (162}
iy [t]2]8]4] 7
= i[2]s]a]
Ql 56|78 v 2
J/B
o
Melai><(slerT] | |13
HRONEEDRRE o
1, 2¥-B
[172] @l .
|
3 A4
ABS
e ----é power
[3[4]] [orF~$on relay
1 ]2
=1
Al m
& DIGDE
¥
ABS-ECU 8
POWER 0
[1a]
I 1 8
14
2
Q =
> ©
a4
¥
Diagnosis

check terminal

Front view gﬂg
. 5
Rear view gg 912

KX35-AK-Q3507

| From previous page I

|

Can other electronic control
systems communicate with the
multi-use tester or MUT-II?

No

Malfunction in the multi-use
tester or MUT-II. Repair or
reinspect.

Yes

Is fuse no. 7 normal?

iN_O’

Yes

Does the power relay operate
normally? (Refer to P.35-53)

Yes

Replace the fuse after eliminat-
ing the cause of the blowout.

N - -
—9——| Power relay is defective

Replace the power relay J

Disconnect the ABS-ECU
connector, and inspect the
harness side connector.

When the ignition key is turned
to "ON", does systemn voltage
show between the harness-
side connector terminal no. 6
and the earth?

No

Yes

Is there continuity between
each of the harness-side con-
nector terminal nos. 9, 10, 11
and 112 and the earth?

No

Broken harness wire between
the power relay and the ABS-

ECU.
!

Repair the harness

Yes

Is there continuity between the
harness-side  connector  ter-
minals no. 14 and 15 and the
diagnosis check connector ter-
minals no. 4 and 107

No

Broken wire in the ABS-ECU

earth line
!

Repair the harness

Yes

Broken harness wire between
the diagnosis check connector
and the ABS-ECU.

]

Repair the harness

ABS-ECU is defective

|—-| Replace the ABS-ECU

© Mitsubishi Motors Corporation
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35-17-1

SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

<Vehicles buiit from November, 1993>
[Comment] This symptom occurs when the ABS-

ECU is not functioning due to a
broken wire, etc., in the ABS-ECU
power circuit, when the fail-safe func-
tion is operating to isolate the sys-
tem, or when there is a short in the
warning lamp drive circuit.

{(Hint}) Check the diagnosis output, and if there is

no output voltage, or the multi-use tester
and the ABS-ECU cannot communicate,
then there is a high possibility that power
is not being supplied to the ABS-ECU.

Caution

If no malfunction code is output, there is a
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nTefafal fA [sTe]778]
BN EEEDEDGE
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high possibility that the fail-safe function is
operating. In this case, to check if there is
a current problem, the memory should be
temporarily erased, and a test run should
be carried out.

ts there a diagnosis output? |ne
: |
{Can the muiti-use tester or | To next page |
MUT-II communicate?)
Yes
Is the diagnosis output show- |NO | Inspect according to the diag-
ing a normal code? nosis code reference table
Yes {Refer to P.35-10.}
Does the ABS warning lamp
remain Hluminated even when [NO Short in the transistor inside
the ABS-ECU connector is the ABS-ECU
removed? l
Yes Replace the ABS-ECU
Does the ABS warning lamp - :
aman et ovon when [no_[ She 1 e aness e
:gﬁng\ygéguhc unit connector is valve relay connection

" |Yes

Short in the harness between
the ABS warning lamp and the
hydraulic unit or the ABS-ECU

Replace the hydraulic unit or
replace the valve relay

® Mitsubishi Motors Corporation  Jun. 1994
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Repair the harness or replace
the combination meter
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

35-17-2
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| From previous page |

Can other electronic controf
systermns communicate with the
multi-use tester or MUT-I)?

No

Malfunction in the multi-use
tester or MUT-II. Repair or
reinspect.

Yes

Is fuse no. 7 normal?

}&_.

Yes

Disconnect the ABS-ECU
connector, and inspect the
harness side connector.

Replace the fuse after eliminat-
ing the cause of the blowout.

When the ignition key is turned
to “ON”, does system voltage
show between the harness-
side connector terminal no. 6
and the earth?

No

Yes

Is there continuity between
each of the harness-side con-
nector terminal nos. 9, 10, 11
and 112 and the earth? .

No

Broken harness wire between
the power relay and the ABS-

ECU.
|

Repair the harness

Yes

Broken wire in the ABS-ECU

earth line

Repair the harness

Is there continuity between the
harness-side  connector  ter-
minals no. 14 and 15 and the
diagnosis check connector ter-
minals no. 8 and 1?

No

Yes

Broken harness wire between
the diagnosis check connector
and the ABS-ECU.

!

Repair the harness I

ABS-ECU is defective

I—-] Replace the ABS-ECU

PWJES086-F
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35-18 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

C

When ignition key is turned to “START”, ABS warning lamp switches off

<Vehicles built up to October, 1993>

[Comment]

The ABS-ECU uses the power to the
IG2 which is cut when the ignition
switch is turned to “START". The
ABS warning lamp uses |1G1 power
which is not cut even when the igni-
tion switch is turned to “"START". Ac-
cordingly, because the power to the

ABS-ECU is stopped in "START”
position, the valve relay turns OFF. At
this time, if the warning lamp does
not illuminate, the cause is a problem
in the lamp illumination circuit in the
valve relay.

© Mitsubishi Motors Corporation

Jun. 1994

PWJE9086-F

_ N Remove the fuse no. 7 of the
Fusible Ignition junction block and turn off
Jink® _switch (IG1} the ABS-ECU.
Remove the hydraulic unit
z , :‘; connector and inspect.
™ [T]2]3]4]) ©
EErE] |,
J/B @Z When the ignition key is turned
108 to "ON”, does system voltage |, | Broken harness wire between
— 7 show between the harness the hydraulic unit and the ABS
gg%g@ﬁg% side connector terminal no. 8 warning lamp
and the earth?
= Yes
20]
Is there continuity between the -
harness side connector ter- No E?::LTHC :::Irte a ng%‘ge:; rth the
1077 minal no. 9 and the earth? Y
meter g £) Yes
© *
158 Is there continuity between the : ;
hydraulic unit side connector | NO X?;ieen f;?gesf Wizf?ﬁgéeé ti?ef
o terminal no. 8 and terminal hydraulic unit
E W no. 97
Yes
When the wvalve relay is
HYDRAULIC & 4 AN
UNIT = removed, is there continuity | NO : :
= ? between terminal no. 87a and I Valve relay is defective |
terminal no. 30?7
Yes
| Replace the valve relay |
Hydraulic unit harness is defec-
tive
3 | Replace the harness |
[a1)
“ NOTE _
2 For inspection sections marked by *, pay attention to the
o polarity of the diodes. (Refer to the circuit diagram)
- 13
2 Y |ABS
L 83
(1le]afsl a [sIs{7[a]| (E1EeR3
B R EREREERTD| N ESE
23] &
elsle] Ll
KX35-AK-Q3504
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

35-18-1

<Vehicles built from November, 1993>
[Comment] The ABS-ECU uses the power to the

IG2 which is cut when the ignition
switch is turned to "“START". The
ABS warning lamp uses |1G1 power
which is not cut even when the igni-
tion switch is turned to “START".
Accordingly, because the power to

the ABS-ECU is stopped in “"START"
position, the valve relay turns OFF.
At this time, if the warning lamp
does not illuminate, the cause is a
problem in the lamp illumination cir-
cuit in the valve relay. -

[]2]3i4] A [5]e]7]s) mmm%
Bliefiirispafshefial) |iselsTisesofeeie

{1[2]ala} hA[5EOTTTB]
{s[icpjrahajiajsshiel7ig]

REIS5-AK-Q3517

885

® Mitsubishi Motors Corporation  Jun, 1994

Remove the fuse no. 7 of
the junction block and turn
off the ABS-ECU.

Remove the hydraulic unit

between terminal no. 87a and
terminal no. 307

Yes

FUS1B IGNITION
LINK &E _éﬂ'{'_mw_ connector and inspect.
bl =
= t
7 When the ignition key is turned
Js8 @Z to "ON", does system voltage |\, | Broken harness wire between
104 show between the harness the hydraulic unit and the ABS
= side connector terminal no. 8 warning lamp
Te |7 |
.ii&é‘“\;‘z LIk and the earth?
- Yes
=
x
Is there continuity between the [y -
. o
harness side connector ter- Er?j!:::ﬁc l\:r’:{teanc?et}w\:e:: rth the
P pan e rh ekl i a6 minal no. 9 and the earth? Y
gg%génmou o Yes
“(@ *
ts there continuity between the : :
PEED LN O hydraulic unit side connector |No gracl)‘éeen fa'?r‘fes': W‘iﬁf?ﬁgi‘é‘z tr?;
terminal no. 8 and terminal hvdraulic unit
no. 97 Y
Yes
When the valve relay is
removed, is there continuity

NLvl Valve relay is defective |

l Replace the vaive relay |

Hydraulic unit harness is defec-
tive

] Replace the harness

NOTE

For inspection sections marked by *, pay attention to the
polarity of the diodes. (Refer to the circuit diagram)

PWJEQ086-F
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-19

The ABS warning lamp flashes twice after the ignition key is turned to “ON”. The lamp
D | illuminates when the ignition key is turned to “START”, and when the key is returned to

“ON”, it flashes once.

[Comment] The ABS-ECU causes the ABS warn- if there is a broken harness wire be-
ing lamp to illuminate during the ini- tween the ABS-ECU and the ABS
tial check {approx. 1 second). During warning lamp, the lamp will illuminate
the initial check, the valve relay chan- only when the valve relay is OFF be-
ges from OFF to ON—->OFF—O0N, and cause of a valve relay test, etc.

Remove the hydraulic unit connector
and ABS-ECU connector and inspect
the connector at the ABS-ECU harness
side.
Ignition
switch {IG1)
= When the ignition key is turned Broken harness wire between
8 to "ON", does system voltage | No [ the ABS warning lamp and the
show between termmal ne. 13 ABS-ECU.
and the earth?

Yes

| Repair the harness |

ABS-ECU is defective |—1 Replace the ABS-ECU |

3Q | meter
0

KX35-AK-Q3529

Rg”‘ﬁ"‘l I o
i¥enicles pylit UD to Qctober,
i¥ehlcles puilit from Neveguer 1883
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35-20 SERVICE BRAKES -~ ABS Troubleshooting <Vehicles built up to May, 1994>

E-1- When diagnosis code nos. 11, 12, 13, or 14 are displayed

[Comment] These codes are dlsplayed when NOTE

there is a broken (+) wire or (-) wire 1.
in one of the vehicle speed sensors
detected by the ABS-ECU hardware
circuit. 2.

(Hint) Apart from a broken wire in a vehicle
speed sensor, the cause could also be an
intermittent break in a sensor harness or a
defective harness connection, so check
these also.

<Vehicles built up to October, 1993>

When there is a defective contact, inspect the
sensor cable by lightly flexing and stretching
it.

If there is no current problem, a normal value
will result even if a problem is detected, so
when the malfunction in the sensor circuit in-
dicated cannot be discovered, momentarily
turn the ignition switch to OFF, and carry out
another driving test. At this time, replace the
ABS-ECU only if the same problem code is
output. After this, if the code does not reap-
pear, there is a problem with the ABS-ECU in-
terface. (For a problem that is difficult to
reproduce, there is a possibility that the code
will recur even when the ABS-ECU is
replaced.)

Rear {LH) Rear {(RH}
1 2 1 2

= [ m [=4

gl g g &

gt (S
[i2{3]4]

(T ¥
TG
[49):]
(MR

18 Je [s8 Js3 ABS-ECU

Speed sensor
Front {LH) Front (RH}
2 T1 1
[ == m o
gl € g €
Melaipalerss|| A8__J5____113_li4
HEBHREER
[4>2 k. [+2] 24
SIEREE
52 157 )58 J51
I [+ I 7

[f)
HE
[=eod
12|
[}
5]
5]
B
&}

%I Y %I Y %ﬂﬂﬂﬁ!

— [+
<+

1

14 |15

-0
-R

Y
G

; [5Ta] . [3]2]
Front view [EEEBEIEI 4 |0
Rear view ggﬂ'ﬂi}[ﬂ@ Diagnosis

check
terminal

KX35-AK-Q3509

© Mitsubishi Motors Corporation Jun. 1994 ; PWJES086-F

REVISED



SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-21

<Vehicles built from November, 1993>

Speed sensor

Front (LH) Front {RH) Rear {LH) Rear {RH)
(00 00)
1 f2 t %2
x [+ 4 wal ,l
gl g g 2
1
3 o 3] ?
EREE
18 [8 Js8 fs3 ABS-ECU
%‘I b %I (1]2]3[4] & T6[e[7]e]
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1
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8 ©|1
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£
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1.258
1. 258
1. 258
1. 258

112

mArKa
N o E LT

Is the resistance value of the
wheel speed sensor that dis-
played the malfunction code nor-
mal?
Standard value:

Front 0.9-1.1 kQ

Rear 1.3-2.1 kQ

No
——— Wheel speed sensor is defective [———| Replace the wheel speed sensor

Yes

Is the resistance value of the
ABS-ECU connector normal?
Standard value:

Front 0.9-1.1 k>

Rear 1.3-2.1 kO

No

Yes

Broken harness wire in the wheel
speed sensor circuit.

4{ Repair the harness

® Mitsubishi Motors Corporation

Jun. 1994

Broken wire in the ABS-ECU in-
terface circuit.

—1 Replace the ABS-ECU

PWJES086-F
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35-22 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

E-2 | When diagnosis code no. 15 is displayed

{Comment] This malfunction code is output when  (Hint) The cause of the abnormal wheel speed

any one of the wheel speed sensor ~sensor output could be noise in the sensor
output signals during driving is abnor- signal from a loose wheel speed sensor.
mal.

is the condition of all 4 tyres the

same?
1. Are there no tyres with a large

difference in air pressure? No Make the condition of the tyres
2. Are there no tyres with exces- "| the same.

sive wear?

3. Are there no tyres of different
sizes or brands?

Yes <Temporarily erase the diag->

nosis code and then carry out
a driving test.

Yes Is the same malfunction code |No The cause is probably uneven

output? tyre conditions.

ls there no looseness in the |, Tighten fully or repair the defec-

mountings of the wheel speed tive place
sensors? . .

Yes
Are there the correct number of .
:gf;}:? on the wheel speed sensor (No "Wrong rotor has been installed |———| Replace the rofor I §
Number of rotor teeth: 110

Yes

J ABS-ECU is defective |——( Replace the ABS-ECU

© Mitsubishi Motors Corporation  Jun. 1994 ’ PW.JES(B6-F REVISED
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NOTES
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35-22-2 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

E-3 | When diagnosis code no, 21, 22, 23 or 24 is displayed {
[Comment] These malfunction codes are dis- (2) if there is no current problem, a normal value
played when a broken wire cannot be will result even if a problem is detected, so
verified, and when-the vehicle speed when the malfunction in the sensor circuit in-
reaches 8 km/h (5 mph) or more, no dicated cannot be discovered, momentarily
pulses are input. erase the diagnosis code and turn the ignition

switch to OFF, and carry out another driving
test. At this time, replace the ABS-ECU only if
the same malfunction code is output. After
this, if the code does not reappear, there is a
problem with the ABS-ECU interface. {For a

(Mint} The cause is likely to be either a short be-
tween the sensor harnesses, a short be-
tween the sensor (+)} wire and the body,
Of an excessive sensor gap.

NOTE . . . problem that is difficult to reproduce, there is
(1) When there is a defective contact, inspect the a possibility that the code will recur even
sensor cable by lightly flexing and stretching when the ABS-ECU is replaced.)
it.

Is the resistance value of the
wheel speed sensor that shows a
malfunction code normal?

Standard value:
Front 0.9-1.1 k2
Rear 1.3-2.1 kQ

Yes

LI Wheel speed sensor is defective l—-‘rﬁeplace the wheel speed sensor ] ‘

Is the resistance value of the
ABS-ECU connector normal? No
| Standard value;

Front 0.9-1.1 kQ
Rear 1.3-2.1 kQ

Yes

Broken wire in the wheel speed I .
sensor circuit harness Repair the harness

r To next page
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-23

Front wheel speéd sensor

()

—
14E0057

| From previous page |

"Is the clearance between the

wheel speed sensor that

shows a malfunction code out-

put and the rotor normal?
Standard value:

Front: 0.2-1.0 mm
(0.008-0.039 in.}
0.3-0.9 mm
{0.012-0.035 in.}

Rear:

No

Yes

ts the rotor of the wheel speed
sensor that shows a malfunc-
tich code output normal, with
no parts deformed or chipped?

No

1. When it is a front wheel
speed sensor
Repair the place where
there is a loose sensor
mounting bolt, etc.

2. When it is a rear wheel
speed sensor
Adjust the clearance be-
tween the sensor and the
rotor.

Yes

@ Mitsubishi Motors Corporation

Jun, 1994

Inspect the output of each
wheel speed sensor, including
wave patterns from an oscillo-
scope. (Refer to P.35-48.)

Is the output voltage from
each wheel speed sensor at
the standard value or above,
and are ail wave patterns nor-
mal also?

No

Replace  the rotor  with
deformed or chipped teeth.

Yes

If all of the above checks are
normal and this problem code
reappears frequently, then the
ABS-ECU is defective.

If voltage is below the stand-
ard value, or if there is an ab-
normal  wave pattern, re-in-
spect, and replace any sensor
or rotor that is defective.

PWJEQ086-F

Replace the ABS-ECU and
check if the problem doesn’t
recur.

REVISED



35-24 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

E-4

When diagnosis code no. 16 is displayed

<Vehicles built up to October, 1993>

indicates that the ABS-ECU
power voltage or the solenoid valve
power voltage is

[Comment] This

standard value.

If the voltage returns to standard volt-
age or above, this malfunction code

will not be output.

lower than the

Caution

If the system voltage drops during inspection,
this code will be output as a current problem,

and correct diagnosis of the problem cannot

necessary.

be made. Before carrying out the following in-
spection, check the battery, and charge

it if

Fusible link &
@ Fusible link @
& a
1 =
[1]2l
7
&
Tl ABS
& 5 Power relay
S
oFF “Lox
1
[3]4)
sadd
(1]
i
B|  eo HYDRAULIC
A52 UNIT

When the engine is running,
does a voltage of 10V or more
show between the ABS-ECU
power terminal no. 6 and the
earth?

No

Yes

When the engine is running,
does a voltage of 10V or more
show between the ABS-ECU
solenoid valve voltage monitor
terminal no. 62 and the earth?

No Check that there are no defec-

tive contacts in the fusible fink
or in each connector.

Yes

Is the ABS-ECU connection
normal? {(When the connector
is disconnected, check if there
are no bends in the pins, or
that contact pressure is suffi-
cient.)

No

—| Repair the ABS-ECU connector

Yes

| ABS-ECU is defective

I—»I Replace the ABS-ECU |

KX35-AK-Q3503

[af A fs]s[7{8) (515255 A [54]

BNMEERBERGT EIEZ]L.ECEEI-
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-24-1

<Vehicles built from November, 1993>

[Comment] This indicates that the ABS-ECU  Caution
power voltage or the solencid valve If the system voltage drops during inspection,
power voltage is lower than the  this code will be output as a current problem,
standard value. and correct diagnosis of the problem cannot
If the voltage returns to standard be made. Before carrying out the following in-
voltage or above, this malfunction spection, check the battery, and charge it if
code will not be output. necessary.

When the engine is running,
does a voltage of 10V or more |ng
N show between the ABS-ECU
(ig2)  FUSIBLE LINK D power terminal no. 6 and the
earth?

Yes

2L-R
3w-Y

o (BETE) When the engine is running,

® JsB does a voltage of 10V or more |n, | Check that there are no defec-
Z show between the ABS-ECU tive contacts in the fusible link

solenoid valve voltage monitor or in each connector,

3 terminal no. 62 and the earth?

Yes

10A

el
Hefr
[
E

DIODE Eil Is the ABS-ECU connection

normal? (When the connector No
is disconnected, check if there ——| Repair the ABS-ECU connector
are no bends in the pins, or
that contact pressure is suffi-
cient.)

Yes

| ABS-ECU is defective |—-| Replace the ABS-ECU

Ct] [ 25 5~
[]z]a1a] hA [s]8]T]
Bl izshiaeheliy ]

2Y
51}

(1]2]3]4] A ]sis}7[a]
OREBEDEDED

EXIS-AK-QI319
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-25

E-5 | When diagnosis code no. 25 is displayed

[Comment] This malfunction code is output by  (Hint) When this malfunction code is output, and

the ABS-ECU when there is a broken also none of the 4WD indicator lamps {ex-

harness wire or defective 4WD in- cluding the rear differential lamp} are il

dicator circuit in the free-wheel luminated, the cause is likely to be the

engage switch (thick wire in centre of power circuit in the 4WD indicator control
circuit diagramy. unit.

Is the operation of the_4WD in- No | Broken harness wire (thick

dicator lamp (centre differential wire} between the 4WD in-

lamp) normal? - dicator control unit and the

Yes free-wheel indicator  switch,

power circuit of the 4WD in-
dicator control unit or 4WD in-,

ABS-ECY : i dicator control unit is defective.
LDEECRTRL, < Inspect with the engine run- >
s ) ning

Repair the harness or replace

o 1% . the 4WD indicator control unit
T When the ABS-ECU connector
is removed, is the voltage be-
tween the harness-side con- No

1. 25Y-G

[:é:‘] o ‘melyian nector terminal no.55 and the
ky gé:; R LOHOEE, earth normal?
3G - For 2WD: system voltage
R u:?'s:; : Eﬁ?ﬁﬁ " For 4WD: 0OV
> Yes
—_ ey
AY-G >->'-|
t. 25Y-G <)
58] o | ABS-ECU is defective B Broken harness wire (thick
er[:'l:l wire}) hetween the ABS-ECU
— and the free-wheel engage
0la (00] switch.

5

i

=

oy

E
2

| Replace the ABS-ECU |

BEIIJBIYI[]G]QE]IE
EELECELCITE

Repair the harness

[11=2

HEOOORODED
EESEECEEE!L'E;.JLL

el MY

Remarks

0 : Vehicles built up to October, 1993
4 1 Vehicles built from November, 1993
*1: L. H. drive vehicles

*2:. R. H. drive vehicles

KX35-AK-Q3531
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35-26 SERVICE BRAKES -~ ABS Troubleshooting <Vehicles built up to May, 1994>

E-6 | When diagnosis code no. 26 is displayed

[Comment] This malfunction code is output by
the ABS-ECU in the following cases:
® Broken harness wire (thick wire)

(Hhﬂ) 1. e

ABS-ECU

in the center differential lock
detection switch system

At a vehicle speed of 15 km (9
mph) or higher, the free-wheel
engage switch is OFF and the
center differential lock switch is
ON for a continuous period of 5
seconds or more (Combination
switch signal abnormality)

When the 4WD indicator circuit is
defective

A combination switch signal ab-
normality occurs at the following
times:

Broken harness wire (thick wire)

<Vehicles built up to October, 1993>

[1[2]a14] A sT6]7]sl
[ toltrzpoftali sfefroes

b

E1g

M H| | g

THiE

KX36-AK-03521

113

55 107 7 6
? ol T ?
E - - B
K =
> -
TR 1 R
X 5
2 1
EREE WHEEL
ol | DR,
(RUBGEF )
Genter gifrerential at free:OFF )
( antar aifferential at locked:!ON
=21

in the free-wheel engage switch
system or defective switch (stays
OFF)

e (Short in harness wire (thick wire}
in the center differential lock
switch system or defective switch
(stays ON)

The above malfunctions are also af-
fected by the 4WD indicator, so it
might be the case that the malfunction
is caused by a trouble symptom in the
AWD indicator.

2. When this malfunction code is output,
and also none of the 4WD indicator
lamps (excluding the rear differential
lamp) are illuminated, the cause is like-
ly to be the power circuit in the 4WD
indicator control unit.

<Vehicles built from November, 1993>

EEHARE

Hh H 53 b

55 107 T

1. 25Y-G
L-¥
L-¥

I W [ %

% R

J/C(3) lag7 032 L~

[ ] Y6

R
525027 1.6

Y

naanlvinoan| s
OENEETET.E

=
kol i
=

2 o)

pAval

(3B:9F )
arentlal at free:OE‘SN)
. arential at tocked:

[

antar dif
anter dif

-

raisielr
ELTT AL

KX35-AK-Q3532
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-27

Does the 4WD indicator operate nor- | No

mally? .

Yes

Trouble symptom

Main cause

Remedy

Even when the transfer shift lever
is in the "4H" position, the 4WD
front wheel indicator lamp does
not illuminate.

Broken harness wire between the
AWD indicator ECU and the
free-wheel engage switch, or
broken earth wire from the
free-wheel engage switch.

Repair the harness

Free wheel engage switch is
defective

Replace the switch

Even when the transfer shift lever
is in the "4H" position, the 4WD
center differential lamp does not
illurninate.

Broken harness wire between the
AWD indicator ECU and the
center differential lock switch

Repair the harness

Broken wire in the 4WD indicator
ECU circuit

Replace the ECU

AWD indicator center differential
lamp illuminates regardless of the
position of the transfer shift lever

Short in the harness wire in the
center differential lock detection
switch circuit

Repair the harness

Center differential lock detection
switch is defective

Replace the switch

Short inside the ABS-ECU circuit

Replace the ABS-ECU

Short inside the 4WD indicator
ECU circuit

Replace the 4WD indicator ECU

No indicator is illuminated

Power circuit in the 4WD indicator
ECU is defective

Repair the harness

AWD indicator ECU is defective

Replace the 4WD indicator ECU

NOTE

When the ABS-ECU connector is
removed, is the voltage between the
harness-side connector terminal no.
107 and the earth normal? No

When checking a short in the ABS-ECU circuit, remove the ABS-ECU connector and check if the 4WD indicator
returns to normal. If it returns to normal, the ABS-ECU is defective. Furthermore, if the ABS-ECU is normal, then
the 4WD indicator ECU will be defective.

When center differential is locked:
ov

When center differential is free:
system voltage

Yes

ABS-ECU is defective

Replace the ABS-ECU

® Mitsubishi Motors Corporation  Jun. 1994

Broken harness wire between the ABS-ECU and the
center differential lock detection switch

Repair the harness

PWJES086-F
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35-28 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

E-7 | When diagnosis code no. 27 is displayed

<Vehicles with rear differential lock>

[Comment] This malfunction code is output by  [Hint] When this maifunction code is output, and

the ABS-ECU when there is a broken
harness wire or a defective rear dif-
ferential lock circuit {thick wire in cir-
cuit diagram) in the rear differential
lock detection switch system.

also none of the 4WD indicator lamps (rear
differential lamp) are illuminated, the cause
is likely to be the power circuit in the
4WD indicator control unit.

ABS-ECU

R-L

Does the 4WD indicator lamp
{rear differential lamp) operate
normally?

No

Yes

< Inspect with the engine run- >

ning

Broken harness wire ({thick
wire) between the rear dif-
ferential lock control unit and
the rear differential lock detec-
tion switch, power circuit of
rear differential control unit or
rear differential lock control
unit is defective

ERENTIAL
ROL UNIT %

IR

Rernarks
O : Vehicles built up to October, 1993
A Vehicles built from November, 1993

KX35-AK-Q3523

When the ABS-ECU connector

is removed, is the voltage be-

tween the harness-side con-

nector terminal no. 108 and

the earth normal?

When rear differential is lock-

ed: OV

When rear differential is free:
system voltage

No

Repair the harness or replace
the rear differential lock control
unit

Yes

| ABS-ECU is defective

| Replace the ABS-ECU

@ Mitsubishi Motors Corporation  Jun. 1994

PW.JES086-F

Broken harness wire (thick
wire) between the ABS-ECU
and the rear differential lock
switch

Repair the harness I

REVISED



SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

35-28-1

<Vehicles without rear differential lock>

(Vehicles built up to October, 1993) _
[Comment] For vehicles without rear differential lock, battery voltage is applied to the ABS-ECU terminal no.
,108.‘ This malfunction code is output when this line is interrupted.

Ignition
switch (IG1)

3B-H

Jumper
connector

ABS-ECU

R-L

108

5l[52{53] A

[IIIEIH!IIIBHB
(2 Jtefuleuhefishelizis]

[ss[s7[ssfssfe0] 61 7]

54 | 55

37TEO0OOM

Is fuse no.18 normal?

No

Replace the fuse after eliminat-
ing the cause of the blowout.

© Mitsubishi Motors Corporation

Jun, 1994

Yes

¥
Disconnect the ABS-ECU
connector and inspect with
the engine running,

Does battery voltage show be-
tween the ABS-ECU harness-
side connector terminal no. 108
and the earth?

No

Open circuit in the harness be-
tween the junction block and the
ABS-ECU. '

Yes

| Repair the harness ]

ABS-ECU is defective

|——={ Replace the ABS-ECU

]

PWJESDZ6-F
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35-28-2 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

(Vehicles built from November, 1993)
[Comment] For vehicles without rear differential lock, battery voltage is applied to the ABS-ECU terminal no.
108. This malfunction code is output when this line is interrupted. ‘

Replace the fuse after eliminat-

No
ing the cause of the biowout.

Is fuse no.18 normal?

Yes

A
Disconnect the ABS-ECU
conngctor and inspect with

the engine running.

Doss bater, i9loge o b || e ctcut n i rrmess e
side connector terminaf no. 108 %%egéﬁe junction block and the

and the earth?

Yes

| Repair the harness |

L-g
L-y

| ABS-ECU is defective '}——{ Replace the ABS-ECU ]

i E]
EEERRR L

- 8

naunnun}
BENEEREELT

grive vehicle
drive vehicle

REVISED
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-29

When diagnosis code no. 31 is displayed

[Comment] This code is displayed when there is
an abnormality in the G sensor power
voltage (including a short in the G

sensor power harness).

{Hint} If there is a short in the G sensor power
harness, code no. 32 will be output at the
same time as this code.

ABS-ECU

G-sensor

111110 103

o o |
m| D
| B o
w| @
? =)
=] =t
2 A8 1

%1 NOISE FILTER

%2 LOW-PABE FILTER

%3 AMPLIFICATION CIRCUGIT

%4 HALF-WAVE RECTIFICATION CIRCUIT
%5 OBCILLATION CIRCUIT

KX35-AK-Q3514

© Mitsubishi Motors Corporation  Jun. 1994

Is diagnosis code no. 32 also
output at the same time

N0 TABS-ECU is defective ]

Yes

| Replace the ABS-ECU I

< Inspect with the ignition key >

in the ACC position

When the G sensor connector
is disconnected, is there con-
tinuity between the harness-
side connector terminal no. 1
and the earth?

No — -
——-I G sensor circuit is defective I

| Replace the G sensor |

Yes

When the ABS-ECU connector
and the G sensor connector
are disconnected, is there con-
tinuity between the G sensor
harness-side connector ter-
minal no. 1 and the earth?

ﬁ0—-| ABS-ECU circuit is defective |

| Replace the ABS-ECU I

Yes

Short in the harness between
the ABS-ECU and the G sensor

—-l Repair the hamess

PWJES086-F

REVISED



35-30 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

E-9

<Vehicles built up to October, 1993>
[Comment] This malfunction code is output when
there is an abnormality in the G sen-
sor voltage output. This code is also
. output when there is a broken wire
or short in the G sensor power or
signal harness or a broken earth wire.

When diagnosis code no. 32 is displayed

(Hint)

Malfunctions can be distinguished by the
G sensor output voltage read by the multi-
use tester or MUT-II service data.

G sensor output voltage {when vebhicle is on a
horizontal surface)

Main problem location

2.540.44V

Normal

0.2V or less

Broken wire or short in the power harness or
signal harness

4.8V or more

Broken earth wire

Other than the above

G sensor is defective (including defective
installation)

Park the wvehicle on a
horizontal surface and check
the G sensor voltage output
with the multi-use tester.

No -
. = : Inspection chart 1
Is the G sensor voltage output No Is the G sensor output (output is 0.2V or less) (P.35-31)
normal? voltage hetween 0.3- No
Standard value: 2.5:£0.44V 4.7V? - Inspection chart 2
{output is 4.8V or more) (P.35-32)
Yes Yes
Remove the G sensor and s there no malfunction
check the voltage output. caused by looseness in | No Repair the mal-
the G sensor mounting function
bolt?
Yes
. . Replace the G
G sensor is defective sensor
- B nasition When the G sensor is
A position past tilted as shown in the il-
justration, is the output [No G sensor s

voltage the following?

A position; 0.3-0.7V
B position: 4.3-4.7V .

Yes

ABS-ECU is defective

defective

14E0086

© Mitsubishi Motors Corporation  Jun, 1994 PW.JE9086-F

Replace the ABS-
ECU

- REVISED



SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-31

Inspection Chart 1

ning

< Inspect with the engine run- >

is the voltage of 7.0-7.6V at the
ABS-ECU connector terminal no.
1037

No

Yes

When the G sensor connector. is
disconnected, is there voltage of
7.0-7.5V between the harness-
side connector terminal no. 1 and
the earth?

No

When the ABS-ECU connector
and the G sensor connector are
disconnected, is there continuity
between the G sensor harness-
side connector terminal no. 103
and the earth?

o [ABSECU is defective

Yes

| Replace the ABS-ECU

Short in the harness between the
ABS-ECU and the G sensor

-—-l Repair the harness

Yes

When the G sensor connector is

connected, is the voltage be-

tween the connector terminal no.

3 and the earth (G sensor output

voltage) normal?

Standard value: 2.5+0.44V
{When vehicle is on a
horizontal surface}

No

Yes

L To next page

© Mitsubishi Motors Corporation

Jun. 1994

Broken harness wire between the
ABS-ECU and the G sensor

Repair the harness

.

Inspect with the ignition key in >

the “ACC” position

When the G sensor connector is
disconnected, is there resistance
of 500 © or more between the
harness-side connector terminal
ne. 3 and the earth?

YL{G sensor is defective

No {0 Q)

l Replace the G sensor

When the ABS-ECU connector
and the G sensor connector are
disconnected, is there continuity
between the G sensor harness-
side connector terminal no. 3 and
the earth?

N°—-| ABS-ECU is defective

Yes

l Replace the ABS-ECU

Short in the harness hetween the
ABS-ECU and the G sensor

PWJES086-F

*-———vl Repair the harmness
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35-32 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

[ From previous page |

Is the voltage at the ABS-ECU
terminal no. 110 normal?

Standard value: 2.510.44 V

No

Broken harness wire between the |

Yes

ABS-ECU and the G sensor

—-| Repair the harness

Inspection Chart 2

When the G sensor connector is
disconnected, is there continuity
between the harness-side con-
nector terminal no. 2 and the
earth?

No

| ABS-ECU is defective

|——1{ Replace the ABS-ECU

s there continuity between the

Yes

ABS-ECU connector terminal no.

No

SN,

ABS-ECU is defective

111 and the earth?
Yes

Broken harness wire between the
ABS-ECU and the G sensor

© Mitsuplshi Motors Corporation

Jun, 1994

| G sensor is defective

PWJES086-F

I Replace the ABS-ECU

——| Repair the harness

l——--*| Replace the G sensor

REVISED



SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-32-1

<Vehicles built from November, 1993>

[Comment] This malfunction code is output when

there is an abnormality in the G sen-
sor voltage output. This code is also
output when there is a broken wire
or short in the G sensor power or
signal harness or a broken earth wire.

(Hint) Malfunctions can be distinguished by the

G sensor output voltage read by the multi-
use tester or MUT-II service data.

G sensor output voitage (when vehicle is on a
horizontal surface)

Main problem location

2.5%0.12v

Normal

0.4V or less

Broken wire or short in the power harness or
signal harness

4.6V or more

Broken earth wire.

Other than the above

G sensor is defective (including defective
installation)

Park

the

vehicle on a

horizontal surface and check
the G sensor voltage output
with the multi-use tester or
MUT-I1.

Is the G sensor voltage output
normal?

Standard value: 2.510.12V

No

4.5V

No Is the G sensor output
voltage between 0.5-

(OUtpUt is 0.4V or Iess) |nspection chart 1

{P.35-32-2)

No
{output is 4.6V or more}

inspection chart 2
(P.35-32-3)

Yes

Remove the G sensor and
check the voltage output.

Yes

Is there no malfunction
caused by looseness in
the G sensor mounting
bolt?

No

Yes

G sensor is defective

Repair the mal

function

o0°

A position
]

B position

) e

]

l_ Connector _| 1
|

When the G sensor is
tilted as shown in the il-
lustration, is the output
voltage the following?
A position: 1.3-1.6V
B position: 3.4-3.6V

No

Replace the G

Sensor

Yes

14E0171

ABS-ECU is defective

G sensor is
defective

© Mitsubishi Motors Corporation

Jun. 1934
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Replace the ABS-
ECU
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35-32-2 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

Inspection Chart 1

ning

< Inspect with the engine run- >

When the G sensor connector is
disconnected, is there batiery
voltage between harness side
connector terminal No. 1 and the
earth?

No

Yes

When the G sensor connector is

connected, is the voltage be-

tween the connector terminal no.

3 and the earth (G sensor output

voltage) normal?

Standard value: 2.5+0.12V
(When vehicle is on a
horizontal surface}

Yes

Is the voltage at the ABS-ECU
terminal no. 110 normal?

Standard value: 2.5£0.12V

No

Broken harness wire between
the ignition switch 1G2 and G
sensor

——-l Repair the harness

e

Inspect with the ignition key
in the "ACC” position

)

When the G sensor connector is
disconnected, is there resistance
of 500 Q or more between the
harness-side connector terminal
no. 3 and the earth?

YL.} G sensor is defective

No {0 &)

| Replace the G sensor

When the ABS-ECU connector
and the G sensor connector are
disconnected, is there continuity
between the G sensor harness-
side connector terminal no. 3 and
the earth?

._NE’._.| ABS-ECU is defective

[ Replace the ABS-ECU

Yes

Short in the harness between
the ABS-ECU and the G sensor

————-l Repair the harness

Yes

Broken harness wire between
the ABS-ECU and the G sensor

—-—-——'rRepair the harness

© Mitsubishi Motors Co_rporation

Jun. 1984

ABS-ECU is defective

———{ Replace the ABS-ECU
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SERVICE BRAKES — ABS Troubleshooting <Vehicles built up to May, 1994> 35-32-3

Inspection Chart 2

When the G sensor connector is
disconnected, is there continuity
between the harness-side ¢on-
nector terminal no. 2 and the
earth?

No

Is there continuity between the

Yes

ABS-ECU connector terminal no.
111 and the earth?

N
0 [ ABSECU is defective

Yes

[ Replace the ABS-ECU

Broken harness wire between
the ABS-ECU and the G sensor

rRepair the harness

,rG sensor is defective

© Mitsubishi Motors Corporation

Jun, 1934

|——-l Replace the G sensor

PW.JES086-F
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35-32-4

NOTES
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SERVICE BRAKES ~ ABS Troubleshooting <Vehicles built up to May, 1994> 35-33

E-10

When diagnosis code no. 33 is displayed

<Vehicles built up to October, 1993>

[Comment] This malfunction code is output by .

the ABS-ECU in the following cases:

e Problem with
switch being ON {even though
the ABS is not operating, the stop
lamp is continuously diagnosed as
being ON for a continuous period
of 15 minutes or more.)

the stop

Fusible link @
o
= ]
&, o

" EESals]
Eirlslapan

Earth Earth Earth Earth
v v v %

KX35-AK-Q3506

112

Vehicles without | Vehicles with
aute-cruise controfl auto-cruise control
o 0. 85%-R
= ¥i-R
© 2
[Stop e ¥ 2 |Stcp
amp amp
SWi oh / (%-‘FZ/ switeh  Temingl
PR~ 90N Nl ~egpr ~ :oz: gg
1 3
g G
2 0. 835G
NO CONNECTION
—_—
0. 85G
Stop
lamp
ul
ABS-ECU 108
F-y

© Mitsubishi Motors Corporation
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Broken harness wire in the stop
lamp switch system.

If the stop lamp illuminates and switches
off normally then there is a broken har-
ness wire in the stop lamp switch input
circuit, or the ABS-ECU circuit is defective.

lamp  (Hint)

Inspect the stop lamp system
circuits, and repair the malfunc-
tion.

Does the stop lamp illuminate No
and switch off normally?

Yes

Disconnect the ABS-ECU
connector, and inspect the

harness-side connector.

When the brake pedal is
depressed, does system Volt- | ng
age show between the con-
nector terminal no. 108 and
the earth?

Broken harness wire between
the stop lamp switch and the
ABS-ECU.

Yes

I ABS-ECU is defective |——-[ Replace the ABS-ECU

PWJESDS6-F REVISED



35-33-1 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

<Vehicles built from November, 1993>

[Comment] This malfunction code is output by ¢ Broken harness wire in the stop
the ABS-ECU in the following cases: lamp switch system.

® Problem with the stop lamp  (4iny If the stop lamp illuminates and switches
switch being ON (even though off normally, then there is a broken har-
the ABS is not operating, the stop ness wire in the stop lamp switch input

lamp is continuously diagnosed as circuit, or the ABS-ECU circuit is defective.
being ON for a continuous pericd

of 15 minutes or more.)

Does the stop lamp illuminate |NO | Inspect the stop lamp system
and switch off normally? circuits, and repair the malfunc-
Yes tion.

FUSIBLE LiNK @

i Disconnect the ABS-ECU
connector, and inspect the
Jeg
ISAZ

harness-side connector.

When the brake pedal is

depressed, does system volt- |, | Broken hamess wire between
age show between the con- the stop lamp switch and the
;-f nector terminal no. 109 and ABS-ECU.
; o the earth?
$T0P &
we 7). OO, Yes
oFf - 103 =ls ST%SIENECTION[jI
1 LAMP .
0'5{‘{;; oK SWITCH 1 . .
. - | ABS-ECU is defective |+ Replace the ABS-ECU
o
= 4 8
S Jsc &
n[g
0.856

¢ ABS-ECU

gﬂﬂﬂﬂﬂﬂﬂ’]
ENEERERRE
] A_[5a]55)
EaREErE

HEEOAUHDEDE
EECECEEEETE
R AT TE HE

REAXS=AR Q3504
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NOTES
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35-34 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

E-11

When diagnosis code nos. 41, 43 or 45 are displayed

<Vehicles built up to October, 1993>

[Comment] The ABS-ECU normally monitors
the solenoid valve drive circuit. If
there is no current flowing to the
solenoid even when the solenoid is
ON, or the current continues to

the solenoid is OFF, the ABS-ECU
diagnoses a broken wire or short in
the solenoid coil or a broken wire
or short in the harness, and this
malfunction code is output.

flow to the solenoid even when

Ignition

switch {IG1)

3B-¥

m:np
-3

=y
o
o

5
22

ala[>><]s[&]7 7
104111 213[14415416]

[T
=]

I
[1[=]s]

G-R) 1 (G-

HYDRAULIC

Remove the hydraulic unit
10 pin connector and in-
spect the harness-side con-
nector.

Is the resistance value of the
solenoid valve within the stand-
ard value range?

Standard value: 1.0-1.3 0

No

—| Replace the hydraulic unit

Yes
=
0
I@ L= “§| 107 Connect the hydraulic unit
Combination 10 pin connector, remove
meter @) the ABS-ECU connector and
g inspect.
;ﬂzsamzmzmxnmm 158

i the resistance value of the
solenoid valve that shows a
malfunction code is measured
at the ABS-ECU connector, is
the value within the standard

No

Broken harness wire or short
in the solenoid valve that has a
resistance value outside of the
standard value range.

{G-R)

8 UNIT

range?

Standard value: 1.0-1.3 (

Solenoid
valve

Yes | Repair the harness |

|—— Replace the ABS-ECU |

© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

35-34-1

<Vehicles built from November, 1993>
[Comment] The ABS-ECU normally monitors the

solenoid valve drive circuit. If there is
no current flowing to the solenocid
even when the solenocid is ON, or
the current continues to flow to the
sclenoid even when the solencid is

OFF, the ABS-ECU diagnoses a
broken wire or short in the solenoid
coil or a broken wire or short in the
harness, and this malfunction code is
output.

T R A L E B

"R

Remove the hydraulic unit
10 pin connector and in-
spect the harness-side con-
nector.

Is the resistance value of the
solenoid valve within the stand-
ard value range?

Standard value; 1.0-1.3 Q

Yes

Connect the hydraulic unit
10 pin connector, remove
the ABS-ECU connector and

NL-' Replace the hydraulic unit

@ Mitsubishi Motors Corporation

Jun. 1994

PWJES086-F

ggggkmﬂon C -nspect
. z i .
H‘EE f the resistance value of the Broken harness wire or short
fG-RI(G-R) solenoid valve that shows a |[No | in the solenoid valve that has a
- malfunction code is measured resistance value outside of the
‘66569’ at the ABS-ECU connector, is standard value range.
tet:tatehd) ~ the value within the standard
L range?
Standard value: 1.0-13 Q
Yes ] Repair the harness |
7
B
= ABS-ECU is defective [—— Replace the ABS-ECU |
5
2
&
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-35

E-12 | When diagnosis code no. 51 is displayed
<Vehicles built up to October, 1993>

[Comment]

When the ignition switch is turned to
ON, the valve relay is switched ON
and OFF during the initial check, and
the ABS-ECU compares the signal to
the valve relay and the voltage in the
valve power monitor line to check if

the valve relay is operating normally.
Normally, the valve relay is ON, so if
power is not being supplied to the
valve power monitor line, this mal-
function code is cutput.

KX35-AK-Q3505

[gliofifaahisfualishiegevhie)  (lsefsTiealseled] 1 | 62]

cold

( Remcve the valve relay and >

inspect.
Ignition
Fusible link ® switch {IG1)
A
— No ” -
;‘ z When the valve relay unit is in- i Valve relay is defective
) Gl2[ela] © spected, are the resuits as fol-
i lows?
HEHE 7 ? 1
"B * No.85-No.86: resistance Replace the valve relay
Z value B0-120Q o
108 ¢ No.30-No.87a: continuity
- * No0.30-No.87: no continuity
(Tz[31a[><T5]8]7| Battery voltage applied be-
(66 110l 2ahaltGiig tween terminals No.85-No.85
- * N0.30-No.87: continuity
i + No.30-No.8B7a: no continuity
Yes
— 107 Replace the valve relay and
%%f;;br'nat'm remove the hydraulic unit
O] connector
188
o When the ignition switch is | No | Broken wire in the hydraulic
0 turned to "ON", does system unit power harness
voltage show between the ]
45 hydraulic unit harness-side con-
nector terminal no. 52 and the Repair the harness
1 earth? :
HYDRAULIC 7 &
UNIT F O Yes
Tl |52 | s ____ — .
a ‘: Is there continuity between the | No | Harness in the hydraulic unit is
Valve ¥ ! hydraulic unit connector ter- defective
BB 87 day ‘ minals no. 8 and no. 77 l
i
%———b, 30 i Yes Repair the harness or replace
! the hydraulic unit
85 |87a i Connect the hydraulic unit
! connector and remove the

= e — 3 ABS-ECU connector
I EIO G 9 = [T
[Te] = [Te) - 8
“_' b 1j2i8]| &

- - 4|5f6 -

S ___ é—----——--------‘-E---E—E~'———;‘3 Does a resistance value of 60— | No Eérgess between the ABS-
2 4 i 120Q2 show between the har- and the hydraulic unit is
gl z 1._ ﬁ ness-side connector terminals defective
- = =& no. 5 and no. 47

5 Ja 62 l

> % %‘ 8 Yes [ Repair the harness
Is there continuity between No | Harness between the ABS-

harness-side célonln::ector h?ter- ECU and the hydraulic unit is
nreEeEn ) RS minal no. 62 and the earth? defective

Yes

|

Repair the harness

ABS-ECU is defective

© Mitsubishi Motors Corporation
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——1{ Replace the ABS-ECU
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35-35-1 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

<Vehicles built from November, 1993>

[Comment] When the ignition switch is turned to
ON, the valve relay is switched ON
and OFF during the initial check, and
the ABS-ECU compares the signal to
the valve relay and the voltage in the
valve power monitor line to check if

the valve relay is operating normally.
Normally, the valve relay is ON, so if
power is not being supplied to the
valve power monitor line, this mal-
function code is output.

Remove the valve relay and
inspect.

When the valve relay unit is in-

spected, are the results as fol-

lows?

+ No.85-No.86:
value 60-1200

* N0.30-No.B7a. continuity

* N0.30—-No0.87: no continuity

Battery voltage applied be-

tween terminals No.85-No.85 (

* No0.30-No.87: continuity

* No0.30-No.87a: no continuity

N—O-I Valve relay is defective I

resistance | Reptace the valve relay I

EYRS

Sty

13,

CONEEEDED

pantiEbo g

Yes

B-4

Replace the valve relay and
remove the hydraulic unit

: a8 connector
c NATION
GRNRA )
“ When the ignition switch is [No | Broken wire in the hydraulic
&) turned to “ON”, does system unit power harness
o voltage show between the l
< hydraulic unit harness-side con- -
o nector terminal no. 52 and the Repair the hamess
iy I S 3 earth?
HyegavLie Paﬁne q"_': :
52 cocor i P Yes
3 [
8s 187 REbiY Is there continuity between the [NO | Harness in the hydraulic unit is
PR AR A . hydraulic unit connector ter- defective
Pl minals no. 8 and no. 77 1
85 187a v
P Yes Repair the hamess or replace
TR ETTTTTTT T 5 the hydraulic unit
& 7 5 Connect the hydraulic unit
- <l : connector and remove the
2 o fﬁ%ﬁg@%ﬁigﬁ% ABS-ECU connector
, e e ]

e85
i %‘ Does a resistance value of 60— No Harness between the ABS-
120Q show between the har- ECU and the hydraulic unit is
ness-side connector terminals defective
no. 5 and no. 4?7 1
Yes | Repair the harness
CD% Is there continuity between [\ | Hamess between the ABS-
KXS-AR- 08 harness-side  connector  ter- ECU and the hydraulic unit is
minal no: 62 and the earth? defective
Yes |
] Repair the harness
ABS-ECU is defective [ Replace the ABS-ECU |
® Mitsubishi Motors Corporation  Jun, 1894 PW.JEQ086-F REVISED



35-35-2

NOTES

@ Mitsubishi Motors Corporation  Dac. 1993 PWJES086-E ADDED



35-36 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

E-13 | When diagnosis code no. 53 is displayed
iComment] This code is output by the ABS-ECU e Motor will not stop
¥vnen the motor relay or motor is @ - (Hint) Temporarily turn the ignition switch to OFF
.0 Oh‘h"s' v d and after releasing the fail-safe
. Motor re_ﬁy 0es nEt doperate mechanism, carry out an actuator test with
oé?r will not work due to some the multi-use tester. If the sound of the
. Rzo em il < b n motor working is heard during the multi-
otr?r_ wi nf?_t work because the use tester actuator test, there is a broken
earth-Is insutticient wire or short in the motor monitor line.
- Yes " -
When carrying out a forced actua- Broken wire or short in the motor
tion test with the multi-use tester, monitor line.
can the sound of the motor work-
ing be heard?
No Repair the h bet th
F LHK epair the harness between the
USIBLE LINK D) hydraulic unit and the ABS-ECU.
o < Remove the motor relay >
=
o
i
N
87 les When the motor relay is inspecied, L»I Motor relay is defective |
ggggs are the results as follows?
Z—--éj ¢ No.85-No0.86: resistance value
QFF o4 30-60Q
30 85 s N0.30-No.87: no continuity I Replace the rmotor relay 1
I : ul Battery voltage applied between
Fig]~ """ "1 - terminals No.85-No.86
B - ¢+ N0.30-No.87: continuity
oo gl e Yes
- B
u_n RA [Tl 7]8] Is th t rth ¢ NL»' Connect the earth
g i1 616 014 |12 s the pump motor eal on-
Lol Ehafiahsielilig| $--------- -~ ¥ a nected properly?
a 5 6 {12
05 . .06 } (1 Hga Yes
[2[5TE; = e
— [
& | 2l e Install the motor relay and
- - remove the hydraulic unit con-
5 106 | 12 nector
ABS-ECU 3
- % } % No =
Does systerm voitage show be- Broken wire in the pump motor
tween the harness-side connector power circuit
terminal no. 51 and the earth?
Yes
| Repair the hainess
Connect the hydraulic unit con-
nector and remove the ABS-
Remarks ECU connector
O : Vehicles built up to October, 1993
A 1 Vehicles built from Novermber, 1993
N
Is there a resistance of 30-60% ° Harness between the hydraulic
between the harness-side connec- | NO unit and the ABS-ECU is defective
tor terminals no. 5 and no. 127
KX35-AK-Q3525 Vos -

~ ® Mitsubishi Mators Corporation

Jun, 1994

[s there a resistance of 0.1-0.3Q
between the harness-side connec-
tor terminal no. 108 and the earth?

Yes

Repair the harness

ABS-ECU is defective

|—-|7Replace the ABS-ECU

K
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-1

ABS TROUBLESHOOTING
<Vehicles built from June, 1994>

INSPECTION SERVICE POINTS FOR A BLOWN

o FUSE
\ Remove the fuse and measure the resistance hetween the load
Battery side of the fuse and the earth. Set the switches of all circuits
_ ~which are connected to this fuse to a condition of continuity. If
' the resistance is almost 0 Q at this time, there is a short circuit

a momentary short circuit has probably caused the fuse to blow.
The main causes of a short circuit are the following.

Load Co 1 X . .
switch insB’e‘ﬁfio".{ e Harriess being clamped by the vehicle body
) 1 e Damage to the outer, casing of the harness due to wear or

9
somewhere between these switches and the load. If the resis-
tance is not 0 Q, there is no short circuit at the present time, but
heat

1 & ‘Water getting into the connector or circuitry

- ® Human error {mistakenly shorting a circuit, etc.)

16X0370

'FI"I%IN-;S TO NOTE FOR INTERMITTENT MALFUNC-

Intermittent malfunctions often occur under certain conditions,
and if these conditions can be ascertained, determining the
cause becomes simple. In order 1o ascertain the conditions un-
der which an intermittent malfunction occurs, first ask the cus-
tomer for details about the driving conditions, weather condi-
tions, frequency of occurrence and trouble symptoms, and then
try to recreate the trouble symptoms. Next, ascertain whether
the reason why the trouble symptom occurred under these
conditions is due to vibration, temperature or some other fac-
tors. If vibration is thought to be the cause, carry out the follow-
ing checks with the connectors and components to confirm
whether the trouble symptom occurs.

The objects to be checked are connectors and components
which are indicated by inspection procedures or given as prob-
able causes (which generate diagnosis codes or trouble symp-
toms).

® QGently shake the connector up, down and to the left and
right.

& Gently shake the wiring harness up, down and to the left and

1650250 right.

® (ently rock each sensor and relay, etc. by hand.

e (ently shake the wiring harness at suspensions and other
moving parts.

NOTE . _
If determining the cause is difficult, the flight recorder function
of the MUT-II can also be used.

1680253

1650252

© Mitsubishi Motors Corporation  Jun. 1894 PWJES086-F ADDED



35-36-2 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

STANDARD FLOW OF DIAGNOSTIC TROUBLESHOOTING

Gathering informaiton from customer I—-—————I Verify complaint

Reoccurs Does not raoccur
Y
Check diagnosis code Check diagnosis code
(Refer to P.35-36-3} {Refer to P.35-36-3)
No diagnosis code or Dia . - . ’ -
. Y gnosis code Diagnosis ¢code No diagnosis code
_can't communicate displayed . displayed
|

Recheck diagnosis code(s), and then
erase (Refer to P.35-36-4)

I Basic brake system is normal or not l
Abormal Normal

Recheck trouble symptom

Check basic brake system. l
No diagnosis
Check diagnosis codes {Refer to | code
P.35-36-3)
Trouble code
Y displayed Y

Inspection chart for trouble symp- Inspection chart for diagnosis Intermittent malfunction
toms (Refer to P.35-36-17) codes (Refer to P.35-36-3} {Refer to P.35-36-1)

NOTES WITH REGARD TO DIAGNOSIS
The phenomena listed in the following table are not abnormal.

Phenomenon

Explanation of phenomenon

System check sound

When starting the engine, a thudding sound can sometimes be heard coming from inside
the -engine compartment. However, the sound doesnt mean any malfunction, but
indicates that the system operation check is working.

ABS operation sound

1. Sound of the motor inside the ABS hydraulic unit operating. {whine)
2. Sound is generated along with vibration of the brake pedal. {scraping)

3. When ABS operates, sound is generated from the vehicle chassis due to repeated brake
application and release, .
{Thump: suspension: squeak: tyres)

ABS operation
{Long braking distance)

For road surfaces such as snow-covered roads and gravel roads, the braking distance for
vehicles with ABS can sometimes be longer than that for other vehicles. Accordingly,
advise the customer to drive safely on such roads by lowering the vehicle spsed and not
being too overconfident.

Diagnosis detection condition depends on a diagnosis code. So, when rechecking a trouble symptom, be sure
to satisfy the condition in the listed in the “Comments” column of the inspection procedure for diagnosis

codes.

© Mitsubishi Motors Corporation
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-3

Q

14E0188

<Petrol powered vehicles, Diesel

powered vehicles — R.H. drive>

— !

«  Valve relay

14E0194

Junction

block

Diagnosis

connector
L}

14E0207

DIAGNOSTIC FUNCTION
DIAGNOSIS CODES CHECK
With the MUT-II

Connect the MUT-II to the diagnosis connector (16-pin), then
check diagnosis codes.

Caution
Turn the ignition switch off before connecting or discon-
necting the MUT-IL

Without the MUT-1I

1. Turn the ignition switch off and then disconnect the valve
relay connector.

2. Use the special tool to earth diagnosis connector terminal
No. 1. : ‘

2. Use the special tool to earth diagnosis connector terminal
No. 1.

3. Turn the ignition switch to ON and then take a reading of the
diagnosis codes from the flashing of the ABS warning lamp.

NOTE

Diagnosis code No. 51 (indicating an open or short circuit in
the valve relay) will be always output, because the valve relay
connector is disconnected.

All diagnosis code numbers are the same as those when us-
ing the MUT-IL.

When diagnosis code No. 24 is outpuf

When no diagnosis code is output

T 0.5 se¢ T 0.5 sec.
1.5 —i 0.5 sec. -|-| I"I-'l
b I UL e S UL
lamp — OFF — i lamp = OFF
. 1
Pause time Tens  Place Units
3 secs. signal  division  signal
2 secs. 1ANO173 1aHO1M4
© Mitsubishi Motors Corporation Jun. 1994 PW.JES0B6-F ADDED



35-36-4 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

© Mitsubishi Motors Corporation

Jun, 1994

4. Remedy the malfunctions indicated by the diagnosis codes,
disconnect the diagnosis code check harness, and then
install the valve relay. Then turn the ignition switch to. ON

again to check the ABS warning lamp. (Refer to P.35-36-16.)

If the lamp indicates a malfunction, the valve relay system
may be detective. (Refer to P35-36-14.)

ERASING DIAGNOSIS CODES

(

With the MUT-II

Connect the MUT-II to the diagnosis connector 16-pin), and then
erase the diagnosis codes. '

Without the MUT-II

Remove the battery cable from the battery (=) terminal for 10 se-
conds or more, and then reconnect the cable.

PWJES086-F ADDED




SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-5
INSPECTION CHART FOR DIAGNOSIS CODES

Inspect according to the inspection chart that is appropriate for the diagnosis code.

[éi:gg?sj? Inspection item Diagnosis content Rel;eage:ce

11 Front right wheel speed sensor
12 Front left wheel speed sensor

Open circuit P.35-36-6
13 Rear right wheel speed sensor
14 Rear left wheel speed sensor
15 Wheel speed sensor Abnormal output signal P.35-36—6
16 Power supply system P.35-36-7
21 | Front right wheel speed sensor
22 Front left wheel speed sensor

Short circuit P.35-36-7
23 Rear right wheel speed sensor
24 Rear left wheel speed sensor
25 Free-wheeling engage switch P35-36-8
26 Center differential lock detection switch P.35-36-9
27 Rear differential lock detection switch P.35-36-10
32 (G-sensor system P.35-36-11
33 Stop lamp switch system P.35-36-12
41 Front right solenoid valve
42 Front left sclenoid valve P35-36-13
43 Rear solenoid valve
51 Valve relay : P.35-36-14
53 Motor relay, motor ' P.35-36-15
63 '
” Replace the ABS-ECU -

@ Mitsubishi Motors Corporation Jun. 1994 . PW.JES086-F ADDED




35-36-6 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

INSPECTION PROCEDURE FOR DIAGNOSIS CODES

Code No. 11, 12, 13, 14 Wheel speed sensor open cireuit

Probable cause

[Comment]

wheel speed sensors.

The ABS-ECU determines that an open circuit occurs in more than one line of

& Malfunction of wheel speed sensor
® Malfunction of wiring harness or connector
® Malfunction of ABS-ECU

Wheel speed sensor installation inspec-
tion.

NG

lOK

Measure at the ABS-ECU connector

E-12:

® Disconnect the connector and mea-
sure from the harness side.

& Resistance values between 10 and
23, 7 and 20, 8 and 21, 9 and 22
OK: 0.9-1.1 kQ <Front>

1.3-2.1 kQ <Rear>

~— Repair

lOK

Wheel speed sensor output voltage in-
spection {Refer to P.35-48)

} ox

Check the following connector.
e E12

lox

[ Check trouble symptoms.

lNG

| Replace the ABS-ECU.

NG .
——»= Repair

NG »| Check the following connectors. —NG—-— Repair
® A-16 <LHD», C36 <RHD>, E-28,
A38, A52, G-17 and G-01
,L oK
NG -

Check trouble symptoms. == [Check the harness wire between each
wheel speed sensor and ABS-ECU, and
repair if necessary.

- - NG -
NG » | Wheel speed sensor inspection |——= | Replace the wheel speed sensor.
(Refer to P.35-79)
l oK
NG

Check whether rotor teeth are bro-
ken or deformed.

—» | Replace the rotor.

| ox

Wheel hearing inspection
(Refer to GROUP 26 and 27 - Service
Adjustment Procedures.)

Code No. 15 Wheel speed sensor (Abnormal output signal)

Probable cause

[Comment]

short-circuit).

A wheel speed sensor outputs an abnormal signal {other than an open or

Improper installation of wheel speed sensor
Malfunction of wheel speed sensor
Maifunction of rotor

Malfunction of wheel bearing

Malfunction of wiring harness or connector
Malfunction of ABS-ECU

Wheel speed sensor installation inspec-
tion.

NG

J,OK

Wheel speed sensor output voltage in-
spection {Refer to P.36-48)

lOK

Check the following connector.

e E12
l oK

i Check trouble symptoms,

lNG

| Replace the ABS-ECU.

© Mitsubishi Motors Corporation
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NG .
——» Repair

=1 —= Repair

NG » [ Wheel speed sensor inspection | NG [Replace the whesl speed sensor.
(Refer to P.35-79}
}ox
NG

Check whether rotor teeth are bro-
ken or deformed.

——— | Replace the rotor.

‘OK

Wheel bearing inspection
(Refer to GROUP 26 and 27 - Service
Adjustment Procedures.)

oK

Check the harness wire between each

wheel speed sensor and ABS-ECU, and
repair if necessary.

PWJES086-F
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-7

Code No. 16 Power supply system

Probable cause

i[Comment]

longer output.

& Malfunction of wiring harness or connector.

The voltage of the ABS-ECU power supply drops lower or rises higher than the | ® Malfunction of ABS-ECU
specified value. If the voltage returns to the specified value, this code is no

Caution

if battery voltage drops orrises durmg inspection, this code wnII be output as well. If the voltage returns
to the speclﬁed value, this code is no longer output.
Before carrying out the following inspection, check the battery level, and refill it if necessary.

i NG
Measure at the ABS-ECU connectors | NG, g:::: the following connectors and —--——= Repair
E-12: P
e Disconnect the connector and mea- ¢ C-116 G115 and G35
sure at the harness side, ‘ OK
* Start the engine, N
Voltage betw?een 13 - body earth | Check trouble symptoms. |-G—> Check the harness wire between the
OK: Systern voltage oK ignition switch and the ABS-ECU, and
repair if necessary.
oK [ Check the battery. B
A NG .
Check the following connector. > Repair
s E-12
l OK
[ Check trouble symptoms. |—N§——>] Replace the ABS-ECU. |
Code No. 21, 22, 23, 24 Wheel speed sensor short circuit , Probable cause
[Comment] e Malfunction of wheel speed sensor
These codes are output at the following times: & Malfunction of rotor
® When an open circuit cannot be found, but more than one wheel speed sensor | ® Malfunction of wheel bearing
does not output any signal during driving at 8 km/h or higher. ® Malfunction of wiring harness or connector
* When a chipped or plugged-up rotor tooth, etc. is detected. ¢ Malfunction of ABS-ECU
& When the sensor output drops and anti-lock control is contlnuous[y carried out
due to a defective sensor or a warped rotor,
. - — NG .
Wheel speed sensor installation inspec- ——————= Repair
tion.
l oK
Measure at the ABS-ECU connector [N [ Check the following connectors. &.. Repair
E-12: ® A6 <LHD>, C-34, C36 <RHD>,
® Disconnect the connector and mea- E-28, A-38, A-52, G-18 and G-01
sure at the harness side.
e Resistance values between 10 and aK
23, 7 and 20, 8 and 21, 9 and 22 i NG .
OkK: ?g__;] Eg :Et;:a:tv Check trouble symptoms. |—> Check the harness wire between each
e wheel speed sensor and ABS-ECU, and
l oK repair if necessary.
Wheel d tput vol i NG Wheel d i i NG
eel spgea sensor output voltage In- ——— = eel speed Sensor inspection -
spection (Refer to P.35-48.) (Refer to P35-79) I Replace the wheel speed sensor.
l OK OK.
NG ) Li NG
Check the following connector. — Repair| Check whether rotor teeth are bro- ————» Reol h
e E12 ken or deformed. | Replace the rotor.

[

{ Check trouble symptoms. ]

lNG

| Replace the ABS-ECU. |
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| ox

Wheel bearing inspection
{Refer to GROUP 26 and 27 - Service
Adjustment Procedures.)

PWJE9086-F . ADDED



35-36-8 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

Code No. 25 Free-wheeling engage switch

Probable cause

[Comment]
ABS-ECU determines that an open circuit exists in the free-wheeling engage
switch system. :

* Malfunction of wiring harness or connector
o Malfunction of 4WD indicator ECU
o Malfunction of ABS-ECU

No

Does the 4WD indicator lamp {Center = 4WD indicator ECU inspection NG .
differential lock lamp} operate normally? {Refer to GROUP 22 - Service Adjust-
ment Procedures.}
Yes
- NG
Measure at ABS-ECU connector E-13: Check the following connectors.

& Disconnect the connector and mea-
sure at the harness side.

<RHD>, C-28 and A-59

e FE-13, C-36, C-77 <LHD>, C-78

® lgnition switch: ON

e Voltage between 45 - body earth ‘ OK

OK: System voltage <for 2WD>

0V <for 4WD> Check trouble symptom.

NG

B

Check the following connector.

e E13
[ox

NG

|——————= Rapair

}ﬂ;—-| Replace the ABS-ECU.

[ Check trouble symptom.

{ Replace the 4WD indicator ECU.

Repair

Check the harnesses between free-
wheeling engage switch and the ABS-
ECU, and repair if necessary.

Code No. 26 4WD position detection switch

Probable cause

[Comment]

This code is output at the following times:

¢ ABS-ECU determines that an open circuit exists in the 4WD detection
switch system.

e The free-wheeling engage switch is off and the 4WD detection switch is on
at a vehicle speed of 15 km/h or more for 5 seconds or more.

switch

Malfunction of wiring harness or connector
Malfunction of free-wheeling engage switch
Malfunction of 4WD indicator ECU
Malfunction of 4WD position detection

& Malfunction of ABS-ECU

Does the 4WD indicator lamp operate

NG

NG

normally?
NG OK
NG -
Measure at the ABS-ECU connector E-13:—»| Check the following connectors.
e Disconnect the connector and mea- e E-13, C-35, C-77 <LHD>, C-78
sure at the harness side. <RHD>, C-50 and B-03
e |gnition switch: ON oK
e Transfer shift lever 4H - ¥
& \oltage between 35 — body earth
OK: Sysiem voltage | Check trouble symptoms.
OK
¥ NG
Check the following connector. oo = Repair
e E13

OK
Y

}—N-9—>| Replace the ABS-ECU.

| Check trouble symptoms.

|
| Continued on next page

® Mitsubishi Motors Corporation Jun, 1994 PWJES086-F

——» Repair

Check the harness between center dif-
ferential lock detection switch and the
ABS-ECU, and repair if necessary.
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

35-36-9

I Continued from previous page |

Trouble symptom

Main causes

Remedy

Even when the transfer shift lever is in
the "4H" position, the 4WD front wheel
indicator lamp does not illuminate.

Broken harness wire between the 4WD
indicator ECU and the free-whee! engage
switch, or broken earth wire from the
free-wheel engage switch.

Repair the harness

Free-wheeling engage switch is detective

Replace the switch

Even when the transfer shift lever is in
the “4H" position, the 4WD center
differential lamp does not illuminate.

Broken harness wire between the 4WD
indicator ECU and the center differential
lock switch

Repair the harness

Broken wire in the 4WD indicator ECU
circuit

4WD indicator ECU inspection
{Refer to GROUP 22 - Service
Adjustment Procedures.}

AWD indicator center differential lamp
illuminates regardless of the position of
the transfer shift lever

Short in the harness wire in the center
differential lock detection switch circuit

Repair the harness

Center differential lock detection switch
is defective

Replace the switch

Short ingide the ABS-ECU circuit

Replace the ABS-ECU

Short inside the 4WD indicator ECU
circuit

AWD indicater ECU inspection
(Refer to GROUP 22 - Service
Adjustment Procedures.}

No indicator is illuminated

Power circuit in the 4WD indicator ECU
is defective

Repair the harness

AWD indicator ECU is defective

4WD indicator ECU inspection
(Refer to GROUP 22 - Service
Adjustment Procedures.)

NOTE

When checking a short in the ABS-ECU circuit, remove the ABS-ECU connector and check if the 4WD indicator returns
to normal. If it returns to normal, the ABS-ECU is defective. Furthermore, if the ABS-ECU is normal, then the 4WD indicator

ECU will be defective.
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35-36-10 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

Code No. 27 Rear differential lock detection switch
<Vehicles with rear differential lock>

Probable cause

[Comment}

detection switch system.

The ABS-ECU determines that an open ¢ircuit occurs in rear differential

¢ Malfunction of wiring harness or connector
¢ Malfunction of rear differential lock ECU
& Malfunction of ABS-ECU

Does the 4WD indicator famp (rear differ-
ential lamp) operate normally?

OK

Measure at the ABS-ECU connector E-13;

o Disconnect the connector and mea-
sure at the harness side.

® Ignition switch: ON

e Rear differential lock switch: OFF

e Voltage between 46 — body earth
OK: System voltage

o

Check the following connector.

e E-13
l oK

[ Check trouble symptoms.

NG . [Rear differential lock ECU inspection |0
{Refer to GROUP 27 — Rear Differential
Lock.)
NG -
—u| Check the following connectors. -
e FE.i3, E-29, E-26 and G-18
1 oK
NG
Check trouble symptom. [
NG .
——» Repair

l&»| Replace the ABS-ECU.

| Replace the rear differential lock ECU.

Repair

Check the harness between rear differ-
ential detection switch and the ABS-
ECU, and repair if necessary.

Code No. 27 Rear differential [ock detection switch
<Vehicles without rear differential lock>

Probable cause

[Comment]

ABS-ECU terminal no. 46.

For vehicles without rear differential lock, battery voltage is applied 1o the

This code is output when this line is interrupted.

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

[ Is the fuse no. 18 normal?

oK

NG

Efleasure at the ABS-ECU connector

-13:

& Disconnect the connector and mea-
sure at the harness side.

& lgnition switch ON

& \oltage between 46 — body earth
OK: System voltage

lOK

Check the following connector.

NG

e FE-13
l OK

Check trouble symptoms.

© Mitsubishi Motors Corporation
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|NG

Replace the fuse after eliminating the
cause of the hlowout.

Check the following connectors.
® C-116, C-102 <RHD>, C-109 <RHD>,
C-110 <LHD>, C-83, E-24 and E-29

—

¢0K

| Check trouble symptoms.

NG

L = Repair

}_'YG__.I Replace the ABS-ECU.

PWJES086-F

Repair

Check the harnmess between fuse No.
18 inside the junction block and the ABS-
ECU, and repair if necessary.
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-11

Code No. 32 G-sensor system Probable cause

(Comment] & Malfunction of G-sensor

This code is output at the following times: * Malfunction of wiring harness or connector
¢ The G-sensor output is less than 0.5 V or more than 4.5 V. & Malfunction of ABS-ECU

® An open or short circuit is present in the G-sensor system.

| G-sensor inspection I&»[ Replace the G-sensor.
4 oK
NG - NG
Measure at the ABS-ECU connector E-12:"= .| Check the following connector. L = Repair
® Ignition switch: ON e E-33
® Voltage between 4 - 17 oK
OK: 25+0.12 V
oK Check trouble symptom.
[ e
Check the harness between the G-sen-
sorand the ABS-ECU, and repair if neces-
sary.
\
Check the following connector. NG » Repair
* E-12
¥ OK

[ Check trouble symptom. |
l NG

| Replace the ABS-ECU. |

© Mitsubishi Motors Corporation Jun, 1994 PWJES086-F ADDED



35-36-12 SERVICE BRAKES - ABS Troubieshooting <Vehicles built from June, 1994>

Code No. 33 Stop lamp switch system

Probable cause

[Comment)

the stop lamp switch system.

These codes are output at the following times:

e ‘When the stop lamp switch is not be turned off (when the stop lamp switch
stays on for 15 minutes or more although the ABS is not operating)

* When the ABS-ECU determines that there is an open circuit in harness of

¢ Malfunction of stop lamp switch
o Malfunction of harness or connector
® Malfunction of ABS-ECU

Does the stop lamp illuminate and switch
off normally?

Yes

Y

e Disconnect the connector and mea-
sure at the harness side.

& Stop lamp switch: ON .

e ‘oltage between 34 — body earth
OK: System voltage

OK

Y
Check the following connector.

® E-13
l oK

[ Check trouble symptom.

NOTE

No

rrr—— s

NG

Measure at the ABS-ECU connector E-13:7— ™

NG

Stop lamp switch installation inspection.

i&» Repair

i oK

Stop lamp switch inspection
{Refer to P.35-37)

NG

- —> > | Replace the stop lamp switch

Y oK

Check the harness between fuse No.

17 inside the junction block and the ABS-

ECU, and repair if necessary.

i OK

NG

Check the following connectors.

e C-101, C-108, C-82, E-29, C-B2*!,
C-76*2, C-63*2, C-78*2 <RHD> and
C-62*2 <LHD>

———# Repair

[ox

Check trouble symptom.

e

Check the harness between fuse No.
17 instde the junction block and the ABS-
ECU, and repair if necessary.

Repair

| NS . [Replace the ABS-ECU.

(1) *1indicates vehicles without auto-cruise control system.
(2) *Zindicates vehicles with auto-cruise control system.

© Mitsubishi Motors Corporation  Jun. 1994
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-13

Code No. 41, 42, 43 Solenoid valve

Probable cause

[Comment]

The ABS-ECU always monitors the solenoid valve drive circuit. It determines
that there is an open or short-circuit in the solenoid coil or in a harness:
& When no current flows in the solenoid even though the ABS-ECU turns on

it, and vice versa.

¢ Malfunction of wiring harness
¢ Malfunction of hydraulic unit
¢ Malfunction of ABS-ECU

Measure at hydraulic unit connectors

A-63 and A-64.

& Disconnect the connector and mea-
sure at the harness side.

# Resistance values bhetween the fol-
lowing terminals
4-12,5-12,6-12
OK: 4.7+0.25 @
1-12,2-12,3-12
OK: 9.0£05 Q

NG

lOK

Measure at hydraulic unit connector A-63
and ABS-ECU connectors E-12 and E-13:
e Disconnect the connector and mea-
sure at the harness side.
e Continuity between the following ter-
minals
OK: Continuity

HUside 2 5 3 6

| | | |
ABS-ECU 14 1 3 2
side (E-13)

HU side 1 4 -,
I I
ABS-ECU 52 441

NG

side {E-12)
l oK

NG

Measure at hydraulic unit connector A-G4
-and ABS relay box connector A-119:
e Disconnect the connector and mea-
sure at the harness side.
¢ Continuity between the following ter-
minals
QK: Continuity

HU side 12

|
ABS relay 1
box side

oK

\

Check the following connectors.
® E-12 and E-13

NG

lOK

NG

Check trouble symptoms.

© Mitsubishi Motors Corporation
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j——w | Replace the hydraulic unit.

Check the following connectors.
¢ (C-34<LHD>, C-36 <RHD>, A-63,E-12
and E-13

NG

lox

Check trouble symptoms.

OK

\i

Check the harness between the hydrau-
lic unit and ABS-ECU, and repair if neces-

sary.

NG

Check the following connectors.
® A.64 and A-119

oK

Y

Check trouble symptoms.

NG

I

————» Repair

—"{ Replace the ABS-ECU.

PWJE9086-F

———— Repair

lI—— = Repair

Check the harness between the hydrau-
lic unit and valve relay, and repair if neces-
sary.
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35-36-14 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

Code No. 51 Valve relay

Probable cause

[Comment]

line, this diagnosis code is output.

[ ]
When the ignition switch is turned to ON, the ABS-ECU switches the valve relay | @
off and on during the initial check. In that way, the ABS-ECU compares the signals { ®
sent to the valve relay with the voltage in the valve power manitor line. Thatishow | e
to check if the valve relay is operating normally. The ABS-ECU always checks if
current flows in the valve power monitor line, too. It determines that there is an
open circuit when no current flows. If no current flows in the valve power monitor

Malfunction of valve relay

Malfunction of wiring harness or connector
Malfunction of ABS-ECU

Malfunction of hydraulic unit

NOTE

Whenever reading the diagnosis codes using the ABS warning lamp (P.35-36-16}, this diagnosis code will be
output. That is not a malfunction but because the valve relay connector is disconnected. After repairing all other
malfunctions, connect the valve relay connector again to check the valve relay. Then check that the ABS warn-
ing lamp does not illuminate. If itilluminates, the valve relay may be defective. So carry out the following proce-

dure.

| ABS relay box inspection

lOK

Measure at the ABS relay box connector

A-119:

& Disconnect the connector and mea-
sure at the harness side.

¢ Voltage between 6 ~ body earth
OK: System voltage

|L>[ Replace the ABS relay box. |

lOK

Measure at the ABS-ECU connectors
E-12 and E-13:
#® Disconnect the connector and mea-
sure at the harness side.
e Resistance between 26 - 37
OK: 93-103 @

OK

Measure at ABS-ECU connector E-13:

e Disconnect the connector and mea-
sure at the harness side.

¢ Continuity between 48 — body earth
OK: Continuity

E—

NG | Check harness between fusible link No.
1 and valve relay, and repair if necessary.
| NG, [ Check the fellowing connector, oK
® A-119, C-34 <LHD> and C-36 <RHD>
NG

4

CK

Check the following connector.
e E-13

© Mitsubishi Motors Corporation
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Check the harness between the valve
relay and ABS-ECU, and repair if neces-
sary.

oK
———={ Check trouble symptoms.

PWJES086-F

NG

Check trouble symptoms.

lNG

Check the harness between valve relay
and ABS-ECU, and repair if necessary.

———> { Replace the ABS-ECU.
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-15

Code No. 53 Motor relay, motor

Probable cause

[Commment]
These codes are output at the following times:

{motor is not operating, etc.}

When the motor relay does not operate

L ]
®

* When the motor relay is on but no signal is input to the motor monitor line o Malfunction of hydraulic unit
L ]

® \When the motor relay is off but a signal is input to the motor monitor line for
5 seconds or more {motor continues operating, etc.)

Malfunction of motor relay
Malfunction of wiring harness or connector

Malfunction of ABS-ECU

Caution

Because force-driving of the motor by means of the actuator test will drain the battery, the engine
should be started and left to run for a while after testing is completed.

Yes

MUT-II actuator test R
{3 the sound of the motor operating heard
for items 01 — 03 only?

Check the harness between the hydrau-
lic unitand ABS-ECU, and repair if neces-
sary.

No

NG
ABS relay box inspection. F——

Replace the ABS relay box.

OK

Y
Measure at ABS relay box connector —-&-

A-120:

Check the harness between the fusible _NG,.,__... Repair

link No, 1 and ABS motor relay, and repair

e Disconnect the connector and mea- if necessary.
sure at the harness side.
® \oltage between 11 — body earth
OK: System voltage
o
NG . NG .
Measure at ABS-ECU connectors E-12 [~ .. | Check the following connectors. ——» Repair
and E-13: ® A120, C34 <LHD> and C-36
® Disconnect the connector and mea- <RHD>
sure at the harness side.
® Resistance between 26 - 38 l OK
OK: 72 -88 Q NG
Check trouble symptoms. |———> Check the harness between motor relay
oK and ABS-ECU, and repair if necessary.
NG
Measure at ABS-ECU connector E-13; [———a| Check the haress between the hydrau-
® Disconnect the connector and mea- lic unit and ABS-ECU, and repair if neces-
sure at the harness side. sary. .
* Resistance between 49 - body earth Check the motor earth, repair if neces-
OK:01-03Q sary.
QK
L NG
Check the motor operation ™| Replace the hydraulic unit.
(Refer to P.35-53-2)
OK
/ NG .
Check the following connector. —— Repair
e E-13 -
[or
NG
Check trouble symptoms. |——"{ Replace the ABS-ECU.
© Mitsubishi Motors Corporation Jun, 1994 PW.JESD86-F - ADDED



35-36-16 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

ABS

lamp

Ignition
switch

warning Not

ABS
warning lamp

Approx. 3
second

illuminated

16E0287

Approx. 3
second

i[luminatedJ

START

14EQQ54

© Mitsubishi Motors Corporation  Jun. 1994

ABS WARNING LAMP INSPECTION

Check that the ABS warning lamp illuminates as follows.

1. When the ignition key is turned to “ON", the ABS warning
lamp illuminates for approximately 3 seconds and then
switches off.

2. When the ignition key is turned to “START", the ABS warn-
ing lamp remains illuminated.

3. When the ignition key is turned from “START"” back to
“ON", the ABS warning lamp illuminates for approximately
3 seconds and then stays switched off.

4. If the illumination is other than the above, check the diagno-
sis codes.

PWJE2086-F ADDED



SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-17
INSPECTION CHART FOR TROUBLE SYMPTOMS |

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

Trouble symptom ' Inspection Reference
procedure page
No.
Communication with MUT-II | No communication with any system is possible. 1 P.35-36-18
is not possible. :
Communication is not possible with ABS only. 2 F.35-36-18
When the ignition key is turned to “ON” {engine stdpped), the ABS warning lamp 3 P.35-36-19
does not illuminate.
After the engine starts, the lamp remains illuminated. 4 F.35-36-18
When the ignition key is turned to “"START", the ABS warning lamp does not 5 P.356-36-20
illuminate.
After the ignition key is turned on “ON", the ABS warning lamp blinks twice, and 6 P.35-36-20

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

Faulty ABS operation Unequal braking power on both sides ' 7 P.35-36-21

Insufficient braking power

ABS operates under normal braking conditions

ABS operates before vehicle stops under normal
braking conditions

Large brake pedal vibration {Caution 2.) - -

Caution ‘

1. K 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, changes in the feeling of the brake pedal (vibration may occur or pedal may
not be able to be depressed). Such changes are due to intermittent changes in hydraulic pressure
inside the brake line to prevent the wheels from locking and is not an abnormality.

© Mitsubishi Motors Corporation Jun. 1994 PWJES0386-F ADDED



35-36-18 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS

Inspection Procedure 1

with any system is possible.)

Communication with MUT-II is not possible. (No communication

Probable cause

[Comment]

for the diagnosis line.

The reason is probably a defect in the power supply system (including earth)

¢ Malfunction of connector
¢ Malfunction of harness

Measure at the diagnostic connector

C-113 {16-pin.):

¢ \oltage between 16 — body earth
OK: Battery voltage

NG

OK

NG

Measure at the diagnosis connector
C-113 (16-pin.):

¢ Continuity between 4 - body earth
e Continuity between 5 — body earth

Check the following connectors.
e C-108 <LHD>, C-107 <RHD>, A-19X,

€103 and C101

!

Check trouble symptom.

Check the following connector.

e C-113

1NG

Check the harness wire between the
power supply and diagnosis connector
{16-pin}, and repair if necessary.

OK: Continuity Chack troubl NG Check the harness wire between the
0K ©ck trouble symptom. diagnostic connector (16-pin.} and earth,
t and repair if necessary.
l Replace the MUT-II, |
Inspection Procedure 2
Communication with MUT-II is not possible. (Communication is Probable cause

not possible with ABS only.)

[Comment]

output circuit,

When communication with the MUT-IL is not possible, the cause is probably an
open circuit in the ABS-ECU power circuit or an open circuit in the diagnosis

& Blown fuse
¢ Malfunction of wiring harness or conngctor
& Malfunction of ABS-ECU

Measure at diagnosis connector C-113
and ABS-ECU connector E-13:
e Disconnect the connector and rmea-
sure at the harness side.
e Continuity between the following ter-
minals
OK: Continuity
ABS-ECU 47 36
| I
Diagnosis connector side 1 7

NG

*OK

Measure at ABS-ECU connector E-12:

@ Disconnect the connector and mea-
sure at the harness side.

* Ignition switch: ON

® Voltage between 13 — body earth
OK: Systern voltage

NG

P

Measure at ABS-ECU connectors E-12

and E-13:

¢ Disconnect the connector and mea-
sure at the harness side.

e Continuity between 15, 25 (E-12}, 42
{E-13) - body earth
OK: Continuity

¢OK

NG

Check the following connectors.
¢ E-12, E13

¢os<

Check trouble symptoms.

© Mitsubishi Motors Corporation
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Check the following connectors.
e C-35, C-75 and C-117

y OK

Check trouble symptoms,

} NG

Check the harness between the ABS-
ECU and diagnosis connector, and repair
if necessary.

Check the following connectors and
diode.
e C-116, C-115, C-35 and C45

$0K

Check trouble symptoms.

lNG

Check the harness between fuse No.
7 inside the junction block and ABS-ECU,
and repair if necessary.

——= Repair

= Repair

l—N—G—>| Replace the ABS-ECU.

PWJES086-F

NG

NG

————» Repair

————= Repair

ADDED




SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-19

Inspection Procedure 3

When ignition key is turned to “ON” {engine stopped), ABS

warning lamp does not illuminate. Probable cause

[Comment] e Blow fuse .
When current flows in the ABS-ECU, the valve relay turns from off to on, off & Burnt out ABS warning lamp bulb
and back to on again as the initial check. So the ABS warning lamp will & Malfunction of wiring harness or connector

illuminate twice when the valve relay is off even if there is a problem with the
circuit between the ABS warning lamp and the ABS-ECU. Therefore, if the
lamp does not illuminate, the cause may be;

an open circuit in the lamp power supply circuit, a blow lamp bulb, an open
circuit in both the circuit between the ABS warning lamp and the ABS-ECU and
in the circuit between the ABS warning lamp and the valve relay

|Check the muiti-purpose fuse No. 11 [&_, inspection Service Points for a Bliown
Fuse. (Refer to F.35-36-1)
oK
Measure at connector C-07: —N—G—- Check whether the ABS warning lamp _.N_G.._._ Replace the ABS warning lamp bulb. —|
& Disconnect the connector and mea- bulk is burnt out.
sure at the male pin, oK
* Ignition switch: ON .
* Does the ABS warning lamp illuminate Check the following connectors. NG Repair
when terminal {18} is earthed? e C05 C110 and C-116
OK: liluminates
/ oK NG
OK PR
l | Check trouble symptoms. i——[ Replace the combination meter.
Check the harnesses between the vaive
relay and connector C-07 and between
the ABS-ECU and connector C-07. Re-
pair, if necessary.

Inspection Procedure 4

Even after the engine is started, the ABS warning lamp remains

illuminated. Probable cause

[Comment) & Malfunction of combination meter

The cause is probably a short-circuit in the ABS warning lamp illumination ¢ Malfunction of ABS-ECU

cirouit. . e Malfunction of wiring harness
NOTE

This trouble symptom is limited to cases where communication with the MUT-I1 is possible {(ABS-ECU power
supply is normal) and the diagnosis code is a normal diagnosis code.

Disconnect connector C-07 and turn the ignition switch to ON: Yes—b t Replace the combination meter. i

® Does the ABS warning lamp remain illuminated?

lNo

Disconnect ABS-ECU connector E-13: Yes -
Disconnect ABS relay box connector A-119. | Replace the ABS-ECU. |
Ignition switch: ON

Does the ABS warning lamp switch off?

P

Check the harnesses between the combination meter and the
ABS-ECU and between the combination meter and the valve
relay. Repair, if necessary.
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35-36-20 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

Inspection Procedure 5

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

Probable cause

[Comment]
Current does not flow in the ABS-ECU when the ignition switch is turned to START.
Current flows in the ABS warning lamp even when the ignition switch is turned
to START. Therefore, the valve relay, which current is supplied through the
ABS-ECU, turns off when the ignition switch is at START. However, the warning
lamp circuit of the valve relay must turn on in turn. So the cause must be a
defective circuit on valve relay side.

o Malfunction of wiring harness or connector
& Malfunction of ABS-ECU.

ABS valve relay inspection {Refer to L Replace the ABS relay box.
P.35-53-1.}
l oK
e Disconnect valve relay connector | NG Check the following connector. NG Repai
A-118 ™ & C-34 <LHD>, C-36 <RHD> — = heparr
® Disconnect ABS-ECU connector E-13
& Ignition switch: ON QK
& Voltage between ABS relay box har- Y NG
ness-side connector A-119 terminal Check trouble symptom. |—> Check the harness between the com-
(6) and body earth bination meter and valve relay, and repair
OK: System voltage if necessary.
oK
Y
Check the following connector. N_G__.. Repair
e A119
o
NG
ICheck trouble symptoms. i-‘—> Check the harness between the ABS
refay box and earth, and repair if neces-
sary.
Inspection Procedure 6
The ABS warning lamp flashes twice after the ignition key is turned
to “ON". The lamp illuminates when the ignition key is turned to | Probable cause

“START”, and when the key is returned to “ON", it flashes once.

{Comment]}

The ABS-ECU causes the ABS warning lamp to illuminate during the initial check
(approx. 3 seconds}. 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 test, etc.

¢ Maifunction of wiring harness or connector
¢ Malfunction of ABS-ECU.

¢ Disconnect the ABS relay box connec- NG -

tor A-119.

Check the following conne&om.
¢ C07, G35

NG

—

Repair

® Disconnect ABS-ECU connector E-13.
Ignition switch: ON
e \oltage between ABS-ECU harness-

i OK

NG

side connector terminal (50} and body

earth Check trouble symptom.

Check the harness between the com-

I———————

OK: System voltage
0K

A
Check the following connector.

e E-13
l oK

NG

————= Repair

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

&4 Replace the ABS-ECU.

Check trouble symptom.

© Mitsubishi Motors Corporation Jun, 1994 PWJEQ(S6-F
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-21

Inspection Procedure 7

Brake operation is abnormal Probable cause
[Comment] & |mproper installation of wheel speed
This depends on the driving conditions and the road surface conditions, so sensor
problemn diagnosis is difficuit. However, if a normal diagnosis code is displayed, | ® Incorrect sensor harness contact
carry out the following inspection. e Foreign material adhering to wheel speed
sensor
e Malfunction of wheel speed sensor
® Malfunction of rotor
¢ Malfunction of wheel bearing
¢ Malfunction of hydraulic unit
e Malfunction of ABS-ECU
Wheel speed sensor installation inspec- |_No____,. Repair
tion (Refer to P.35-79)
oK
Y G
Wheel speed sensor output voltage in- NG » | Wheel speed sensor inspection N_..| Replace the wheel speed sensor.
spection {Refer to P35-48) {Refer to P.35-79)
l oK l oK
NG
Hydraulic unit inspection (Refer to Check whether rotor teeth are broken —>| Replace the rotor,
P.35-50) or deformed. {Refer to P.35-81)
‘ oK
Wheel bearing inspection NG :
{Refer to GROUP 26 and 27 - Service > Repair
Adjustment Procedures)
l oK
g NG i
Check the following connectors. t————— Rapair
e A38, AB2, G-17, G-01, E-28, C-34
<LHD>, C-36 <RHD> and E-12
i OK
Check trouble symptom.
i NG
= NG .
Measure at ABS-ECU connector E-10: —————» Repair
® Disconnect the connector and mea-
sure at the harness side.
® Resistance value between terminals
10-23,7-20,8~21and 89 - 22
OK: 0.9 - 1.1 kQ <Front>
1.3 - 2.1 kQ <Rear> .
(The sensor harness and connector
should be moved while these inspec-
tions are carried out.}
l (0] 4
- NG .
Check the following connector. ———— Repair
* E-12
| ox
| Check trouble symptom. l-———>NG | Replace the ABS-ECU,
® Mitsubishi Motors Corporation Jun, 1994 PWJES0E6-F ADDED



35-36-22 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

DATA LIST REFERENCE TABLE
The following items can be read by the MUT-II from the ABS-ECU input data.
1. When the system is normal

I;\]e(;n Check item Checking Requirements Normal Value
11 Front-right wheel
ront-right wheel speed sensor Vehicle speeds
12 Front-left wheel speed sensor displayed on
- Do a test run. the speedome-
13 Rearright wheel speed sensor ter and MUT-II
14 Rear-left wheel speed sensor are identical.
16 ABS-ECU power supply voltage 1G power supply voltage and valve monitor voltage | 9-16V .
) _ Engage 4WD. ON
25 Free-wheeling engage switch
Engage 2WD, OFF
26 Center differential lock detection Place the transfer lever at 4HLC. ON
switch Place the transfer lever at 4H. OFF
,7 | Rear differential lock detection | T On the switch. ON
switch Turn off the switch. OFF
Stop the vehicle. 25+012v
i I
32 G-sensor output voltage b f?ai?f;{[;: tlv?th
o a test turn. a mean value
of 2.5V
Depress the brake pedal. ON
33 Stop lamp switch
Release the brake pedal. OFF

2. When the ABS-ECU shut off ABS operation.

When the diagnosis system stops the ABS-ECU, the MUT-H display data will be unreliable.

ACTUATOR TEST REFERENCE TABLE
The MUT-II activates the following actuators for testing.

NOTE

1. If the ABS-ECU runs down, actuator testing cannot be carried out.
2. Actuator testing is only possible when the vehicle is stationary. If the vehicle speed during actuator testing
exceeds 10 km/h, forced actuation will cancels.

© Mitsubishi Motors Corporation

Jun, 1994
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-23

ACTUATOR TEST SPECIFICATIONS

No. Driving objective Driving pattern
01 Solencid valves and Solenoid valve _ Start of forced actuation End
pump motors for each for front left L’;gfsajg in _:v: :
corresponding channel in | wheel Sotenoic | Steady ) : |
the hydraulic unit valve Pressure : 1 :
02 Solenoid valve Reduction in : : !
for front right pressure gms, |5 4 33 1 agms
wheel pump | ON : : -
: mator OF |
03 Solenoid valve
for rear wheels
14E0048
CHECK AT ABS-ECU 120000123

TERMINAL VOLTAGE CHECK CHART

1. Measure the voltages between terminals (15}, {25) and {42) (earth terminals) and each respective terminal.
2. The terminal layouts are shown in the illustrations below.

41
52
14W0043
Itom Signal Checking Requirements Normal
No. Condition
QOutput to front-left hydraulic
1 unit solencid valve
{OUT side)
. Ignition switch: ON
Output to rear hydraulic {(When solenoid valve is off approximately 1 second Sy?tem
2 unit solenoid valve after engine is started) voltage
{OUT side) ¢
3 Qutput to rear hydraulic
unit solenoid valve (IN side)
254012V
4 G-sensor signal [gnition switch: ON {Horizontal
condition)
Ignition switch: ON S‘/lsttem
13 ABS-ECU power supply votage
Ignition switch: START oV
© Mitsubishi Motors Corporation  Jun, 1994 PWJEQ086-F ADDED



35-36-24 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

Connector

Idle-up solenoid valve (+)

after engine is started)

Terminal No. Signal Checking Requirements Normal Condition
. Ignition switch: ON
14 uogiiaslg;z;irgr\‘rg:\it (lmdsr%ﬂ;c {When solenoid valve is off approximately 1 igigerg
second after engine is started) 9
17 G-sensor earth Always ov
" . System
26 Output to relay power supply | Ignition switch: ON voltage
System
32 Memory power supply Always voltage
Ignition Stop lamp switch ON System
34 Input from stop lamp switch | switch: blamp voltage
ON Stop lamp switch OFF 1V orless
Input from center differential Ign_itior) Transfer lever position: 4H System voltage
35 lock detection switch switch: -
ON Transfer lever position: 4Lc 1Vorless
Serial communica-
36 MUTI Connect the MUTL. tion with MUT-II
Do not connect the MUT-IL 1Vorless
. Approximately 1 second after
Ignition engine is started. The relay is on. 2Vorless.
37 Output to valve relay switch: ™ : r "
e system runs down, The
ON relay ?; v, u w System voltage
Ignition switch: ON Motor is on 2Vorless
38 Output to motor relay {Approximately 1 second :
after engine is started) Motor is off System voltage
Ignition switch: ON '
39 Idle-up solenoid valve (=) {(When motor is on approximately 1 second 2Vorless
after engine is started)
" .. | lgnition switch: ON
41 Srt‘i:pslgl;ﬁg{g%g{\'{%ﬁgg?gﬂg (When solenoid valve is off approximately 1 System voltage
second after engine is started)
Ignition switch: ON
43 {When motor is on approximately 1 second System voltage

RESISTANCE AND CONTINUITY BETWEEN HARNESS-SIDE CONNECTOR TERMINALS

t. Turn the ignition switch off and disconnect the ABS-ECU connectors before checking resistance and conti-

nuity.

2. Check them between the terminals indicated in the table below.
3. The terminal layouts are shown in the illustrations below.,

© Mitsubishi Motors Corporation
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994> 35-36-25

Connector : . . .
Terminal No. Signal Checking Requirements Normal Condition
25 Input from free-wheeling ISanII:(I.??’In Engage 2WD. System voltage
engage switch ON Engage 4WD. 1Vorless
. . Ignition switch: ON System voltage
46*1 Ignition switch — ,
Ignition switch; START A%
. Rear differential lock switch: oV
46%2 Input from rear differential Isgwn:;cé%n ON
lock detection switch ON Rear differential lock switch: Systern voltage
OFF
47 Input f.rom diagn.osis Connect the MUT-IL. ov
indication selection Do not connect the MUT-IL. Approx. 12 V
48 Input from valve relay monitor | Ignition switch: ON System voltage
Ignition switch: ON Motor is on System voltage
49 Motor monitor {Approximately 1 second .
after engine is started) Motor is off 0.5Vorless
Ignition The lamp is switched off System voltage
50 Qutput to ABS warning lamp | switch: -
ON The lamp illuminates 0-2V
- .. | Ignition switch: ON
52 (u)r:ﬁ%lg;ﬂ ;irgr\lélr\l,%h(t"r\!‘uysc:éaegllc {When solenoid valve is off approximately 1 System voltage
second after engine is started)
NOTE

(1) *1:
(2) *2:

© Mitsubishi Motors Corporation
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35-36-26 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

RESISTANCE AND CONTINUITY BETWEEN HARNESS-SIDE CONNECTOR TERMINALS
1. Turn the ignition switch off and disconnect the ABS-ECU connectors before checking resistance and conti-

nuity.

2. Check them between the terminals indicated in the table below.
3. The terminal layouts are shown in the illustrations below.

r.

I

Connector Terminal No. Signal Normal Condition

1 — Body earth Front-left solenoid valve (OUT side} | 4.7 £0.25Q
2 - Body earth Rear solenoid valve (OUT side) 47+025Q
3 - Body earth Rear solencid valve {IN side) 9.0+£05Q
720 (F_:ovr;'i(;l;ft wheel speed sensor 09+110
8-21 a‘es;:ght wheel speed sensor 134210
9-22 (Fie\amrr}il’eew;t wheel speed sensor 134210
10-23 F:ovi:,‘lg;g)ght wheel speed sensor 09+110
14 — Body earth Front-left solenoid valve {IN side) 9.0x056Q
15 — Body earth

ABS-ECU earth Continuity
25 — Body earth
35-43 |dle-up solenoid valve 36-44Q
41 - Body earth Front-right solenoid valve {OUT side} | 4.7 £0.25Q
42 - Body earth ABS-ECU earth Continuity
48 — Body earth Valve relay monitor input Continuity
49 - Body earth Motor monitor Continuity
52 — Body earth Front-right solenoid valve (IN side) 9.0+ 050

© Mitsubishi Motors Corporation

Jun. 1994
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SERVICE BRAKES — Service Adjustment Procedures 35-37

14F519

Quter case

Lock nut

0.5-1.0mm
{0.019-0.039in.}

14B0020

Good

14U0062

© Mitsubishi Motors Corporation

Fab. 1991

SERVICE ADJUSTMENT PROCEDURES

BRAKE PEDAL INSPECTION AND ADJUSTMENT

1. Measure the brake pedal height (A) as illustrated.
Standard value (A}: 186-191 mm (7.3-7.5 in.)

2. Start the engine, depress the brake pedal with ap-
proximately 5OON (50 kg, 110 Ibs.) of force, and measure
the clearance between the brake pedal and the floor-
board.

Standard value (C): 100 mm (3.94 in.) or more

3. While the engine is stopped, depress the brake pedal
two or three times. After thus eliminating the vacuum in
the brake booster, press the pedal down by hand, and
confirm that the free play (B) is within the standard value
range.

Standard value (B): 3-8 mm (0.12-0.31 in.)

4, Adjust the brake pedal height.

{1} Sufficiently loosen the stop lamp switch by loosening
lock nut.

(2) Adjust the brake pedal height by turning the operat-
ing rod with pliers (with lock nut loosened).

{3) After turning the stop lamp switch until it contacts
the pedal stop (until immediately before the brake
pedal begins to move), turn the stop lamp switch
back 1/2 to 1 revolution and secure with a lock nut.

Caution ‘
Check that the stop lamp is not illuminated when
the brake pedal is not depressed.

BRAKE BOOSTER OPERATING TEST E35FCAAR

For simple checking of the brake booster operation, carry out

the following tests:

1. Run the engine for one or two minutes, and then stop it.
If the pedal depresses fully the first time but gradually
becomes higher when depressed succeeding times, the
booster is operating properly. if the pedal height
remains unchanged, the booster is defective.

PWJES086
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When engine is

When engine is

stopped started
M,
) -
14U0059 14U0060
Good No good

Check va:!ve

=

Brake
booster
side

Intake
manifold side

© Mitsubishi Motors Corporation

Feb. 1981

2. With the engine stopped, step on the brake pedal
several times.
Then step on the brake pedal and start the engine.
If the pedal moves downward slightly, the booster is in
good condition. If there is no change, the booster is
defective.

3. With the engine running, step on the brake pedal and
then stop the engine.
Hold the pedal depressed for 30 seconds. If the pedal
height does not change, the booster is in good condition,
if the pedal rises, the booster is defective.

If the above three tests are okay, the booster performance

" can be determined as good.

If one of the above three tests is not okay at last, the check
valve, vacuum hose, or booster will be defective.

CHECK VALVE OPERATION CHECK

When checking the check valve, keep the check valve fit in
the vacuum hose.
1. Remove the vacuum hose.

NOTE
The check valve is press-fit inside the vacuum hose.

E35FEAI

2. Check the operation of the check valve by using a
vacuum pump.

Vacuum pump connection Accept/reject criteria

A negative pressure {vacuum}
is created and held.

Connection at the brake
booster side (@

A negative pressure {vacuum)
is not created.

Connection at the engine

side @

Caution
If the check valve is defective, replace it as an assembly
unit together with the vacuum hose.

BRAKE FLUID LEVEL SENSOR CHECK

The brake fluid level sensor is in good condition if there is
no continuity when the float surface is above “A”, and if
there is continuity when the float surface is below “A".

E35FBAE
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Body earth
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,
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14W650

1
1MWen

© Mitsubishi Motors Corporation
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BRAKE BOOSTER VACUUM SWITCH CHECK
<2500D> E35FDAADL

1. Connect an ohmmeter to the connector of the vacuum
switch. ‘

2. Start the engine and check for continuity when the
vacuum hose is connected and when it is disconnected.
The vacuum switch is in good condition if there is no

continuity when the vacuum hose is connected, and if

there is continuity when it is not connected.

LOAD SENSING SPRING LENGTH CHECK AND
ADJUSTMENT E35FHAK

1. Park the vehicle on a level ground. The vehicle should
be unloaded and supported only by wheels.

Caution :
Never support the vehicle with jacks or other similar
means.

2. With the lever pressed all the way to the load-sensing
proportioning valve side, check whether or not the length
(shown in the figure) of the spring (the length between
its ends) is the standard value.

Standard value: 224-228 mm (8.8-9.0 in.)

3. If the spring length is not within the standard value,
loosen the bolt attaching the support and adjust the dis-
tance by moving the support.

LOAD SENSING PROPORTIONING VALVE
FUNCTION TEST ' E35FKAK

1. Connect pressure gauges to the input and output ports
of the load sensing proportioning valve. Bleed the sys-
tem.

PWJES086
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14W670 |

©® Mitsubishi Motors Corporation

2.
3.

Disconnect the spring at the support side.

Piace the spring so that it is in parallel with the load-
sensing proportioning valve, and then pull in the direction
indicated by arrow A so that its length H shown in the
figure {the length between its ends) is as noted below.

NOTE
At this time the lever is pressed all the way to the load-
sensing proportioning valve side.

Check at this time whether or not the output fluid's pres-

sure, relative to the load-sensing proportioning valve's
input fluid pressure, is within the standard value,

Standard value:

lems Spring Input fluid Output fluid
length H | pressure MPa pressure MPa
mm (in.) | {kgfem?® psi) (kg/cm?, psi)
2-door models | 227.5 10 (100, 1422) | 5.37-6.27
(2.0) (63.7-62.7,
763.8-891.8)
18 (180, 2560 | 7.17-8.47
{71.7-84.7,
1019.8-1204.7)
4-door models | 226.7 10 {100, 1422} | 6.14-7.04
(8.9) {61.4-70.4,
873.3— 1001.3)
18 (180, 2560) | 7.94-9.24
(79.4-92 4,
1129.3-1314.2)

4.

In the same manner as in step 3., check whether or not
the output fluid's pressure, relative to the load-sensing
proportioning valve's input fluid pressure, is within the
standard valve when the spring’s length H is the dimen-

-sion noted below.

Standard value;

ltems Spring Input fluid Output fluid
length H | pressure MPa pressure MPa
mm (in.} | {kg/cm?, psi} {kgfcm?, psi)
2-door models | 255.6 18 (180, 2560) | 13.1-15.1
(10.1) {131-151,
1863.3-2147.7)
4-door models | 257.7 18 (180, 2560) | 10.4-12.4
{10.1) (104-124,
1479.2-1763.7)

5.

Feb. 1991

After making the check, install the spring. Disconnect the
pressure gauges from the load-sensing proportioning
valve and bleed the air.
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14WEE1

Vehicles without ABS

Vehicles with ABS

MEQ132

L.H. drive vehicles R.H. drive vehicles

o

14E0134

L.H. drive vehicles R.H. drive vehicles

14EQ135

® Mitsubishi Motors Corporation

Feb. 1991

BLEEDING E35FYAJ

Caution
Use the specified brake fluid. Avoid using a mixture of
the specified brake fluid and other fluid.

Specified brake fluid: DOT3 or DOT4

AIR BLEEDING OF THE MASTER CYLINDER

If there is no brake fluid in the master cylinder, bleed air

from the master cylinder by following the steps below.

{1) Supply brake fluid to the reservoir tank.

(2) Depress and hold the brake pedal.

(3) Another person should then plug the outlet of the master
cylinder with a finger. .

{(4) In the (3} condition, return the brake pedal. .

() Repeat steps (2) to (4) three or four times s0 as to supp-
ly brake fluid inside the master cylinder.

AIR BLEEDING OF THE BRAKE PIPE LINE

Bleed the brake system in the sequence shown in the il
lustration.

Furthermore, for vehicles with ABS, start the engine before
bleeding the air.

Caution

When supplying brake fluid for vehicles with ABS, the
filter should be installed to the master cylinder reserve
tank.

PWJES0B6
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New

Wear
indicator

Worn out

© Mitsubishi Motors Corporation
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DISC BRAKE PAD CHECK E35FQAG
Check brake pad thickness through caliper body check port.
Standard valve: 10.0 mm (0.39 in.)
Limit: L 2.0 mm (0.079 in.)

Replace brake pads on both sides when wear exceeds limit
value. Replace both left and right brake pads at a time.

NOTE -

The brake pads have been equipped with wear indicator, so
that when the brake pad thickness reaches 2 mm {0.08 in.),
the wear indicator touches-the brake disc and produces a

. warning squeaking sound.

FRONT DISC BRAKE PAD REPLACEMENT AND
BRAKE DRAG CHECK E35FQBA

1. Remove lock pin. Lift caliper assembly and retain with
wires. -

Caution
~ Do not wipe off the special grease that is on the lock
pin or allow it to contaminate the lock pin.

2. Remove the following parts from caliper support.

{1) Pad and wear indicator assembly
{2) Pad assembly

{3) Clip

(4) Quter shim

3. Inorder to measure the dragging force of the disc brakes af-
ter installation of the brake pads, use a spring balance to
measure the rotational sliding resistance of the hub in the
forward direction with the pads removed.

4. Securely attach the pad clip to the caliper support.

Caution
Do not deposit grease or other dirt on pad or brake disc
friction surfaces,
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© Mitsubishi Motors Corporation

July 1992

5.

© oN O

10.

Clean piston and insert into c¢ylinder with speciai tool.
Be careful that the piston boot dees not become caught,
when lowering the caliper assembly and install the lock

pin.

Start the engine and, after strongly depressing the brake
pedal 2-3 times, stop the engine.

Turn brake disc forward 10 times.

Use a spring balance to measure the rotational sliding resis-
tance of the hub in the forward direction.

Calculate the dragging force of the disc brakes {the differ-
ence between the values measured in steps 8 and 3).

Standard value: 57N (5.7 kg. 13 Ibs.) or less

If the dragging force of the disc brakes exceeds the standard
value, disassemble piston and clean the piston. Check for
corrosion or worn piston seal, and check the sliding condition
of the lock pin sleeve and guide pin sleeve.

PWJE9036-B REVISED
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FRONT DISC BRAKE ROTOR INSPECTION

'CAUTION _
When servicing disc brakes, it is necessary to exercise caution to keep the disc brakes within the
allowable service values in order to maintain normal brake operation.

Before re-finishing or re-processing the brake disc surface, the following conditions should be checked.

Inspection items Remarks

Scratches, rust, saturated lining materi- | ® If the vehicle is not driven for a certain period, the sections of the
als and wear discs that are not in contact with lining will become rusty, causing
noise and shuddering.

|1 ® [f grooves resulting from excessive disc wear and scratches are not
removed prior to installing a new pad assembly, there will momen-
tarily be inappropriate contact between the disc and the lining {pad).

Run-out or drift Excessive run-out or drift of the discs will increase the pedal depression
resistance due to piston knock-back.
Change in thickness {parallelism) If the thickness of the disc changes, this will cause pedal pulsation,
: shuddering and surging. : ’
Inset or warping {flatness) Ove’rheating and improper handling while servicing will cause inset or
' - warping.

FRONT BRAKE DISC RUN-OUT CHECK

1. Remove the caliper support; then raise the caliper assembly
upward and secure by using wire.

2. Place a dial gauge approximately 5 mm {.2 in.} from the outer
circumference of the brake disc, and measure the run-out of
the disc.

Limit: 0.1 mm (0.0039 in.)

If the measurement exceeds the limit, change the relative
position of the hub and brake disc, and measure the run-out
again. If the result still does not fall within the limit, check the
run-out of the hub, and replace either the hub or disc, which-
ever is appropriate.

14E0081
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14E0040

© Mitsubishi Motors Corporation

Jun. 1994

FRONT BRAKE DISC RUN-OUT CORRECTION

1.

if the run-out of the brake disc is equivalent to or exceeds the
limit specification, change the phase of the disc and hub, and
then measure the run-out again. (Refer to P. 35-44)

If the run-out cannot be corrected by changing the phase of
the brake disc, replace the disc or turn rotor with on the car
type brake lathe (“MAD, DL-8700PF" or equivalent).

FRONT BRAKE DISC THICKNESS CHECK E3SFRAR

1.
2.

Inspect the disc surface for grooves, cracks, and rust. Clean
the disc thoroughly and remove all rust.

Using a micrometer, measure disc thickness at eight posi-
tions, approximately 45° apart and 10 mm (0.39 in.) in from
the outer edge of the disc.

Standard value: 24 mm (0.94 in.) <Except 3500>
27 mm {1.01 in.) <3500>
Limit: 22.4 mm {0.882 in.) <Except 3500>

25.4 mm (1.0 in.} <3500>

The difference between any thickness measurements
should not be more than 0.015 mm {0.0006 in.)

Replace the discs and pad assembly for both sides left and
right of the vehicle if they are beyond the limits for thickness.
If thickness variation exceeds the specification, replace the
disc or turn rotor with on the car type brake lathe (“MAD,
DL-8700PF" or equivalent).
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14E0077

{3)

MEQI2S

14E0079

© Mitsubishi Motors Corporation
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REAR DISC BRAKE PAD CHECK AND

1.

REPLACEMENT E3SEUAC
Check brake pad thickness through caliper body check port.
Standard value: 9.0 mm (0.35 in.)
Limit; 2.0 mm (0.079 in.)
Caution

1. When the limit is exceeded, replace the pads at both
sides, and also the brake pads for the wheels on the
opposite side at the same time.

2. If there is a significant difference in the thicknesses
of the pads on the left and right sides, check the slid-

~ ing condition of the piston, lock pin sleeve and guide
pin sleeve.

Remove lock pin. Lift caliper assembly and retain with wires.

Caution
Do not wipe off the special grease that is on the lock pin
or allow it to contaminate the lock pin.

Remove the following parts from caliper support.
(1) Outer shim

{2) Pad assembly

(3) Pad and wear indicator assembly

{4) Clip

In order to measure the dragging force of the disc brakes af-
ter installation of the brake pads, use a spring balance to
measure the rotational sliding resistance of the hub in the
forward direction with the pads remove

NOTE
To secure the disc to the hub, tighten the nuts.

Securely attach the pad clip to the caliper support.

Caution
Do not deposit grease or other dirt on pad or brake disc
friction surfaces.
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HEOQTS

14EQQ80

14E0082

14E0078

© Mitsubishi Motors Corporation  Oct. 1991

6.

10.

11.

Clean piston and insert into cylinder with special tool.
Be careful that the piston boot does not become caught,
when lowering the caliper assembly and install the lock

pin.

Start the engine and, after strongly depressing the brake
pedal 2-3 times, stop the engine.

Turn brake disc forward 10 times.

Use a spring balance to measure the rotationatl sliding resis-
tance of the hub in the forward direction.

Calculate the dragging force of the disc brakes (the differ-.
ence between the values measured in steps 9 and 4).

Standard value: 57N (5.7 kg. 13 Ibs.) or less

It the dragging force of the disc brakes exceeds the standard
value, disassemble piston and clean the piston. Check for
corrosion or worn piston seal, and check the sliding condition
of the lock pin sleeve and guide pin sleeve,

REAR BRAKE DISC THICKNESS CHECK E35FVAB

1.
2.

Remove dirt and rust from brake disc surface.
Measure disc thickness at 4 locations or more.

Standard value: 18.0 mm (0.71 in.)
Limit; 16.4 mm (0.646 in.)

Replace the discs and pad assembly for both sides left
and right of the vehicle if they are worn beyond the
specified limit.

REAR BRAKE DISC RUN-OUT CHECK E35PWAB

1.

Remove the caliper support, raise the caliper assembly,
and secure it by using a wire, etc.

PWJES086-A REVISED
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- REAR BRAKE DISC RUN-OUT CORRE(:TIOI‘GE?'S'__r

Chalk mark

@ Mitsubishi Motors Corporation

Feb. 1991

2. Place a dial gauge approximately 5 mm (0.2 in.) from the
outer circumference of the brake disc, and measure the
run-out of the disc.

Limit: 0.08 mm (0.0031 in.)

NOTE
To secure the disc to the hub, tighten the nuts.

AAa

1. If the run-out of the brake disc is equivalent to or ex-
ceeds the limit specification, change the phase of the
disc and axle shaft and then measure the run-out again.
(1) Before removing the brake disc, chalk both sides of

the wheel stud on the side at which run-out is
greatest.

(2) Remove the brake disc, and then place a dial gauge,
then move the hub in the axial direction and measure
~ the play.
Limit: 0.25 mam (0.0098 in.) or less

(3) If the play does not exceed the limit specification, in-
stall the brake disc at a different phase, and then
check the run-out of the brake disc once again.

2. If the runout cannot be corrected by changing the phase
of the brake disc, replace the disc.

PWJE9086
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14E0124

14E0036

14C0035

© Mitsubishi Motors Corporation  Feb. 1991

BRAKE LINING THICKNESS CHECK E35FFAA

1.
2.
3.

Remove the rear brake assembly and secure it with wire.
Remove the brake drum.

Measure the wear of the brake lining at the place worn
the most.

Standard value: 6.5 mm (0.256 in.)
Limit: 4.5 mm {0.177 in.)

Replace the shoe and lining assembly if brake lining
thickness is less than the limit if it is not worn evenly.

-For information concerning the procedures for installation

of the shoe and lining assembly, refer to GROUP 36 —
Parking Brake Drum.

Caution

1. Whenever the shoe and lining assembly is
replaced, replace both RH and LH assemblies as a
set to prevent car from pulling to one side when
braking.

2. If there is a significant difference in the thick-
nesses of the shoe and lining assemblies on the
left and right sides, check the sliding condition of
the piston.

BRAKE DRUM INSIDE DIAMETER CHECK  essrean

. Remove the rear brake assembly and secure it with wire.

Remove the brake drum. _ _
Measure the inside diameter of the brake drum at two or
more locations.

Standard value: 197 mm {7.76 in.)
Limit: 198 mm (7.8 in.)

Replace brake drums and shoe and lining assembly when
wear exceeds the limit value or is badly imbalanced.

BRAKE LINING AND BRAKE DRUM CONNEC-
TION CHECK E35FIAA

1.

Remove the rear brake assembly and secure it with wire,
Remove the brake drum.
Remove the shoe and lining assembly, refer to GROUP

2
3.

36 — Parking Brake Drum.
4,
5
6

Chalk inner surface of brake drum and rub with shoe and
lining assembly.

Replace shoe and lining assembly or brake drums if very
irregular contact area.

. For information concerning the procedures for installation

of the shoe and lining assembly, refer to GROUP 36 -
Parking Brake Drum.

NOTE
Wipe off chalk after check.

PWJES086
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<Vehicles built up to May, 1994>

Rear view of harness-side connector

r
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A |5]617]8
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Rear view of
harness-side
connector
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101fr02| A

103]104}105)

loshorfiosfostaofaziiz

Rear view of
harness-side
connector

14EQ08S

<Vehicles built from June, 1994>

Rear view of harness-side connector
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Rear view of harness-side connector

14EQ204

@ Mitsubishi Motors Corporation

Jun. 1994

WHEEL SPEED SENSOR OUTPUT VOLTAGE

MEASUREMENT <A.B.S.>
1.

2.
3.

E35FPAR

Check that the clearance between the wheel speed sen-
sor and the rotor are within the standard values.

Raise up the wheels and release the parking brake.
Remove the ABS-ECU harness connector and measure
from the harness-side connector.

Caution

Be sure to remove the connector double lock and in-
sert the probe into the harness side. Inserting it into
the terminal side will result in a bad connection.

Rotate the wheel by hand to be measured at ap-
proximately 1/2 — 1 rotations per second and check the
output voltage using a voltmeter (AC mV range) or an os-
cilloscope.

<Terminal no.>
[Vehicles built up to May, 1994]

Polarity Front LH | Front RH Rear LH Rear RH
+ 52 51 8 53
- 57 56 18 58
[Vehicles built from June, 1994]
Polarity Front LH | Front RH Rear LH Rear RH
+ 7 10 9 8
- 20 23 22 21

Output voltage:
When measuring with a voltmeter:
70mV or more
When measuring with an oscilloscope:
200mVp-p or more

PWJES086-F REVISED
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5. If the output voltage is lower than the above values, the
ot reason could be as follows:

When rotating by hand ,
) 4 \ LM 1 1
[ 4 1 1 |

S e S S B S S Sl S e Excessive clearance between the wheel speed sen-

] 1 []
k 1 1
1

1
i ] 1] L] ] .
RV A SO S S S SO S sor pole piece and the rotor
1 ' 1 . .
i e Wheel speed sensor is defective

If necessary, adjust the wheel speed sensor or replace it.

6. Next, to observe the output of the wheel speed sensors,

- move the transfer shift lever to “4H”", and the transmis-

sion control lever to “1" (M/T vehicles) or “D" range
(A/T vehicles), and rotate the wheels.

NOTE
When idling [5 ' 6k' /h (é 4 okl ol 1. Check the connection of the sensor harness and con-
en idling [5-6 km/h (3—4 mphil} - 4--- A :
1st gear (rmanual transmission) of : nector before using the oscilloscope
Drange (automat|ctransm1ss|on) - 2. The wave form measurements can also be taken
i

while the vehicle is actually moving.

3. The output voltage will be small when the wheel
speed is low, and similarly it will be 1arge when the
wheel speed is high.
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WAVE OBSERVATION POINTS

Symptom Cause Suggested remedy
Wave amplitude is too small, or Wheel speed sensor is defective Replace the senseor
doesn't appear at all :
Wrong clearance between the Adjust the clearance
pole piece and rotor
Excessive variation in the wave Excessive runout or eccentricity in | Replace the hub
amplitude the axle hub

(However, if the lowest amplitude
occurs at 200mV-p-p, there is no

problem)

Noise or interference in the wave Broken sensor wire Replace the sensor

pattern - -
Broken harness wire Repair the harness
Defective wheel speed sensor Repair the sensor attachment
attachment
Eccentric rotor or broken rotor Replace the rotor
teeth

NOTE

As the wheel speed sensor harness move in conjunction with the movement of the front and rear
suspension, the wires might break while driving on rough roads, but may have continuity while driving
on normal roads. Accordingly, when measuring the wave pattern of the wheel speed sensor output volt-
age, take a measurement while shaking the sensor harness to simulate the special conditions of a
rough road.

© Mitsubishi Motors Corporation Jun. 1994 PWJESD86-F REVISED
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When using the MUT
Muiti-use
tester

\ﬁ'
A

N /\
NS

Q3EQQ43

o
|

4
B

L':n' N

)

N
N K
When using the MUT-II
<Vehicles built up to October, 1993>

N

1T

OA0)
Qe
[s]

!

( \ \\%\§

14E0188

N 7z
TS o

© Mitsubishi Motors Corporation  Dec. 1933

HYDRAULIC UNIT CHECK <ABS-

1.
2.

3.

E35FPAS

Jack up the vehicle and support it on axle stands.
Release the parking brake and feel the drag force (drag
torque} on each wheel brake.

Turn the ignition key to the ‘ACC position and set the
muiti-use tester or MUT-II as shown in the illustration.

After checking that the selector lever is in neutral, start
the engine.

Caution

At this time, check that the ABS warning lamp il-
luminates for a brief period before turning off. If it
doesn’t turn off, refer to the “Troubleshooting” sec-
tion (P.35-6). '

Depress the brake pedal to lock the wheels.

Select the item number on the multi-use tester actuator
test for the wheel to be inspected.

[tem no.

Crive object

01 Front left wheel Solenoid valve and pump

monitor in the hydraulic unit

02 Front right wheel | . 1esponding to each wheel

03 Rear wheels at left

PWJES08E-E REVISED
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35-51

7. Use the multi-use tester or MUT-II to force-drive the ac-
tuator, and turn the wheel by hand to check the change
in braking force when the brake pedal is depressed.

The result should be as shown in the following illustra-
tion.

NOTE
When the multi-use tester or MUT-II is used and the
ABS system is selected, the ABS system will switch
to multi-use tester mode and the ABS warning lamp

1.

will illuminate.

Drag force when the
pedal is free

2. When the ABS function has been interrupted by the
fail-safe, the multi-use tester or MUT-I actuator test-
ing cannot be used.

' Depressed
Pedal gperation | 5
Multi-use tester or MUT-I1
. Released — = actuator test start
|
i
|
Increase in pressure :
Solenoid valve ' 3 seconds
position 1 Steady pressure ; !
1 I
Reduction in pressure 5 1 second |
‘ o :
( Lock ' —
Checking the
brake force ) 4 seconds

14EQ084

8. If a different result is obtained when checking, correct it
by following the procedure in the "Diagnosis Table for
Simple Inspection” below.

Diagnosis Table for Simple Inspection

Dia

gnosis

Cause

Normal

Problem

Suggested remedy

After locking for a 4
second period, the
braking force will release.

The whee! will not lock
even when the pedal is
depressed.

Blockage in the brake
line outside the hydraulic
unit

Inspect the brake line
and clean

Blockage in the oil
pressure circuit in the
hydraulic unit

Replace the hydraulic unit

Braking force does not
release.

Hydraulic unit brake
pipes are incorrectly
connected

Connect correctly

Hydraulic unit solencid
‘| valve is defective

Replace the hydraulic unit

© Mitsubishi Motors Corporation

Dec. 1993
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SERVICE BRAKES — Service Adjustment Procedures

When using the MUT
Multi-use
tester

. S e
Cigarette lighter
socket

14E0188

16EQ137

Dec. 1993

® Mitsubishi Motors Corporation

G-SENSOR OUTPUT VOLTAGE CHECK <A.B.S.>

—

A.B.S. POWER RELAY CHECK <A.B.S.>
1.

E35FPAT

Unload the vehicle and move it t¢ a horizontal surface.
Turn the ignition key to the ACC position and connect
the multi-use tester or MUT-II as shown in the illustra-
tion.

Caution

Make certain that the ignition switch is OFF when
the multi-use tester or MUT-II is connected or dis-
connected.

Start the engine.

Caution
At this time, check that the ABS warning lamp
momentarily illuminates before turning off.
if it does not turn off, refer to “Troubleshooting”
{P.35-6).
Check whether the G-sensor output voltage is within the
standard value range.
Standard value: 2.5+0.44 V
<Vehicles built up to October, 1993>
2.510.12 V
<Vehicles built from November, 1393>
If the G-sensor output voltage is not within the standard
value range, check the installation condition of the G sen-
sor; if there is bolt loose, deformation of the G-sensor
bracket, etc., repair it. If the problem is not repairable,
replace the G sensor.

E35FPAEa

Remove the A.B.S. power relay.

PWJES086-E REVISED
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35-53

0
=0 .
=2
hvd
1{2
3la /

16LO312

16WS08

2. Connect battery to terminal 2 and check continuity be-

tween terminals with terminal 4 earthed.

Valve relay

14E0003

Motor relay

Valve relay

16R0670

16R0670

© Mitsubishi Motors Corporation Jun, 1994

Power is supplied 1-3 terminals Continuity
Power is not 1-3 terminals No continuity
supplied 2-4 terminals Continuity

VALVE RELAY AND MOTOR RELAY CHECK <ABS>

E35FPAU

[Vehicles built up to May, 1994]

1.

2. Check whether there is continuity between terminals
when there is no current flow at each relay and when

hydraulic unit.

there is current flow.

MOTOR RELAY

Remove the motor relay and valve relay from the

When no
current flows

Between terminals
85-86

30-60 Q

Between terminals

No continuity

current flows

30-87a

30-87 (oo )
When current . Lo
flows between ggi\gsen terminals (%Ohtr'g;lt\(/) a
terminal 85-86 ) PPIOX.
VALVE RELAY
Between terminals
8586 60-120 Q
When no Between terminals Continuity

{approx. 0 Q)

Between terminals
30-87°

No continuity
{es Q)

When current
flows between
terminal 85-86

Between terminals
30-87a

No continuity
{ee Q)

Between terminals
30-87

Continuity
(approx. 0 Q)

PWJE9086-F
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35-53-1 SERVICE BRAKES - Service Adjustment Procedures

ABS RELAY BOX CHECK <ABS> [Vehicles built
from June, 1994]

Disconnect the ABS relay box connector and check for continu-
ity at the connector side.

<Petrol-powered vehicles, Diesel-pow-
ered vehicles - R.H. drive>

P O
ABS relay box

When no Between terminals 72-88¢Q
current flows (7)-(4)

Between terminals 93-113Q
{7) - {8)

" 14E0196 Between terminals | No continuity
<Diesel-powered vehicles — L H. drive> (11)-012) {co ©)

d Battery stay Between terminals | No continuity

{6) - (2} {0 Q)
Between terminals | No continuity
(5) - {2) {approx. 0 §)
When current Between terminals | Continuity
flows between 1N =-012 {approx. 0 Q)
terminals
{(7) - {4)
14E0193
When current Between terminals | No continuity
flows between {5) - {2) (o0 )
terminals
{7} - (8) Between terminals  } Continuity
B)-1{2) (approx. 0 Q)
1 / —
0000
(5X6X7X8)
14E0197
<Vehicles built up to May, 1994 SOLENOID VALVE CHECK <ABS>

Measure the resistance between terminals.
Standard value:
<Vehicles built up to May, 1994>

Solenoid valve L\g?n?lisr?gfment Eeetsvi\?;aezc‘ﬁarmina!s
Front (right) 8-5 .
Front (left) 8-3 1.0-13Q
Rear 8-6
<Vehicles built from June, 1994>
Solenoid valve 'chg?r?}?#e:?ment E:ts\:\?éirrfnc’ﬁarminals
Front OUT {right) 12-4
Front OUT {left) 125 38Q
Rear QUT 12 -6
Front IN {right) 12 -1
Front IN {left) 12-2 82Q
owh Rear IN 12-3

© Mitsubishi Motors Corporation Jun, 1994 PWJES086-F ADDED
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<Vehicles built up to May, 1994> MOTOR OPERATION CHECK <ABS>

Connect the battery and check to be sure that the sound of the
hydraulic unit motor operating can be heard.

Caution
The battery power should not be applied for more than 1 se-
cond.

14E0206
<Vehicles built from June, 1994>

14E0199

ABS IDLE-UP SOLENOID VALVE CHECK <DIESEL-
POWERED VEHICLES - M/T> [Vehicles built from
June, 1994> '

NOTE

When disconnecting the vacuum hose, always make a mark so

that the hose can be reconnected at original position.

1. Remove the idle-up solenoid valve from the intercooler.

2. Connect a hand vacuum pump to the nipple “A”.

3. Check airtightness by applying a vacuum with voltage ap-
plied directly from the battery to the solenoid valve terminal
and without applying voltage.

Nipple "B Battery Solenoid valve .
voltage nipple “B" Normal condition
L Open Vacuum leaks
T Applied
i Blocked with finger | Vacuum maintained
Not applied Open Vacuum maintained
) ) Nipple "A”

14EQ088 | -

® Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F ADDED
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ABS IDLE-UP SOLENOID VALVE CHECK <DIESEL-
POWERED VEHICLES - M/T> [Vehicles built up to
May, 1994]

NOTE
When disconnecting the vacuum hose, always make a mark
so that the hose can be reconnected at original position.

1. Remove the idle-up solenoid valve from the hydraulic
unit.

<LH. drive vehicless 2. Measure the resistance between the solenoid valve ter-

minals.
[E_] Standard value:
N <L.H. drive vehicles> 38-44 Q
<R.H. drive vehicles> 33-39 Q

14E0094

<R.H. drive vehicles>

Ejf‘: 5

14EQ087

3. Connect a hand vacuum pump to the nipple “A".
4. Check airtightness by applying a vacuum with voltage ap-
plied directly from the battery to the solenoid valve ter- (

<L.H. drive vehicles>

¢ ] Nipple "B" minal and without applying voltage.
2
Battery Solenoid valve o
voltage | nipple "B” Normal condition
i Open Vacuum leaks
Applied

Blocked with finger | Vacuum maintained
1480095

Not applied Open Vacuum maintained
<R.H. drive vehicles>

Nipple "B”

14EQOBE

©® Mitsubishi Motors Corporation Jun, 1994 ' PWJE90B6-F REVISED



SERVICE BRAKES — Brake Pedal 35-b65

BRAKE PEDAL
REMOVAL AND INSTALLATION

Post-installation Operation
e Adjustment of Brake Pedal
(Refer to P.35-37.)

Removal steps of stop lamp switch

1. Stop lamp switch connector
2. Stop lamp switch

Removal steps of brake pedal

. Return spring

. Split pin

. Washer

. Clevis pin

. Brake pedal

. Bushing

. Spacer

. Pedal support member

CORNOOIRW

—

2. Stop lamp switch
7. Brake pedal
10. Pedal support member

Removal steps of pedal support member

14E0128

=<

14A0256

<N

o)

p
")
%

b

1480101

© Mitsubishi Motors Corporation Feb. 1991
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-— No continuity

—-— Continuity
' 14U0056

14L0170

© Mitsubishi Motors Corporation  Feb, 1991

INSPECTION E35GCAE
STOP LAMP SWITCH

The stop lamp switch is in good condition if there is no con-
tinuity when the plunger is pressed in, and if there is con-
tinuity when the plunger is released outward.

For models equipped with auto-cruise control system, check
for continuity at stop lamp switch connectors A and B.

PWJES0S6



SERVICE BRAKES — Master Cylinder and Brake Booster 35-57

MASTER CYLINDER AND BRAKE BOOSTER
REMOVAIL AND INSTALLATION ' E35JA--

Pre-removal Operation <Petrol-powered vehicles> <Diesel-powered vehicles>
® Draining of Brake Fluid Type 1
6

Post-installation Operation

(1} Draining of Brake Fluid and Bleed-
ing of Air (Refer to P.35-41.}

{2} Adjustment of Brake Pedal
{Refer to P.35-37.)

Brake pipe
flare nut 15 Nm
1.5flt(gl;l;n
11 ft.lbs.
e d ED143 @XA 7 1460144
.-mmlu 11-13 ft.Ibs.
14F038 <Diesel-powered vehicles>
. Removal steps of master cylinder Type 2
1. Brake fluid level sensor connector
2. Brake pipe
3. Connector <Vehicles without ABS>
4. Master cylinder
»@ o Clearance check and adjustment >
between primary piston and push rod K
' ~
14E0168
20-25 Nm -
2.0-2.5 kgm P
14-18 ft.lbs. ¥ o~
) @/”
1ol
14 Nm
14 } (;"l‘lt(?l;rs‘ 14EO130
Removal steps of brake booster
/< 13 4. Master cylinder
! ) . +» »e 5 Vacuum hose (with built-in check valve)
u_ 2 <Vehicles with ABS> »# 6. Vacuum pipe
»a 7. Vacuum hose
8. Fitting
2 <Vehicles without ABS> 9. Vacuum switch connector
10. Split pin
11. Washer
12. Clevis pin
13. Brake booster
14. Sealer
15. Spacer
16. Vacuum switch
16
ol 1awses © 8 140218
Sealant: 3M ATD Part Sealant: 3M ATD Part
No. 8659 or No. 8663, 8661
1480104 equivalent or equivalent

@ Mitsubishi Motors Corperation  July 1993 PWJES086-D REVISED



35-58 SERVICE BRAKES — Master Cylinder and Brake Booster

Check valve

Vacuum hose

a1

S =

14A0394

Check valve

Vacuum hose

N

Clip

- — —l--
|
Brake booster

251{0.98)

|

14A039S5

Straight scale

14W573

SERVICE POINTS OF REMOVAL E35JBAK

5.

REMOVAL OF VACUUM HOSES WITH CHECK VALVE

NOTE

Since the check valve is fit to the vacuum hose, replace
the check valve as an assembly unit together with the
vacuum hose if the check valve is defective.

SERVICE POINTS OF INSTALLATION

7.

INSTALLATION OF VACUUM HOSE/6. VACUUM
PIPE/5. VACUUM HOSE WITH CHECK VALVE

(1) The vacuum hose at the engine should be securely
connected until it contacts the hexagonal edge of the
fitting, and then should be secured by the hose clip.

{2) Attach the vacuum hose so that it may be inserted to
a dimension illustrated.

ADJUSTMENT OF CLEARANCE BETWEEN BRAKE
BOOSTER PUSH ROD AND PRIMARY PISTON

Adjust the clearance (A) between the brake booster push
rod and primary piston as follows:

Primary piston Push rod

14U0053

Calculate clearance A from the B, C and D measurements.
A = B-C-D
Standard value:

Clearance A

Brake hooster size

standard value mm (in.)

7 + 8 inch tandem brake booster

0.85-1.10 (0.033-0.043)

8 + 9 inch tandem brake booster

0.65-0.90 {0.026-0.035)

NOTE

© Mitsubishi Motors Corporation

Feb. 1991

When brake booster negative pressure (diesel powered
vehicles: —66.7 kPa [600 mmHg, 20.4 in.Hg), petrol powered
vehicles: —-93.3 kPa [700 mmHg, 27.6 in.Hg] is applied,
clearance value will become 0.05-0.30 mm (0.0020-
0.012 in.). o

PWJES086



SERVICE BRAKES — Master Cylinder and Brake Booster 35-59

If the clearance is not within the standard value range, ad-
just by changing the push rod length by turning the screw of
the push rod.

~ 14G0O050
14We48
DISASSEMBLY AND REASSEMBLY _ E35IE--
3 Master cylinder kit
1 11
1 s 4 , 14 13 12

14L0140

w000

130

13L0141

14

Disassembly steps 15
. Reservoir cap assembly
. Diaphragm

. Reservoir cap =
. Filter <Vehicles with ABS> i
Brake fluid level sensor i

Float

Reservoir stopper bolt @M

R Reservoir tank 14 13 14L02?1
- Reservoir seal Brake fluid: DOT3 or DOT4

—_— et e — N
OhWN-SOOONOORWN

- . Piston stopper holt
. Gasket
- . Stopper ring ‘ .
Primary piston assembly Caution .
. Secondary piston assembly D-o not disassemble the secondary and primary
. Master cylinder body . piston assembly.

©® Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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Piston
stopper
bolt

14L0193

® Mitsubishi Motors Corporation

Feb. 1991

SERVICE POINTS OF DISASSEMBLY E35IFAD
10. REMOVAL OF PISTON STOPPER BOLT

Remove the piston stopper bolt, while depressing the
piston.

“12. REMOVAL OF STOPPER RING

Remove the piston stopper ring, while depressing the
piston.

PWJES086
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- BRAKE LINE
REMOVAL AND INSTALLATION

L.H. drive vehicles
<Vehicles without ABS>

Pre-removal Operation
¢ Draining of Brake Fluid

Post-installation Operation
® Supplying of Brake Fluid
® Bleeding (Refer to P.35-41)}

. Brake hose

. Brake hose support
. Brake pipe {front, R.H.)

. Brake pipe (front, RH. 1)
. Brake pipe (front, L.H.)

E35KA--

Flare nut

15 Nm
1.5 kgm
11 ft.Ibs.

il

14F038

9. Brake pipe (floor} 14E0150
12. Brake pipe (main 1)
13. Brake pipe (main 2)
14. Brake pipe (main 3)
15. Brake pipe {rear, R.H.)
16. Brake pipe (rear, center) )
17. Brake pipe {rear, L.H.) Caution
18. Protector Do not disassemble the load sensing proportioning valve
19. Load sensing proportioning valve because its performance depends on the load of the
20. Load sensing spring spring. :
© Mitsubishi Motors Corporation  Feb, 1991 PWJES036
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SERVICE BRAKES — Brake Line

2500D

<Vehicles with ABS>

Pre-removal Operation
® Draining of Brake Fluid

Post-installation Operation
e Supplying of Brake Fluid
® Bleeding (Refer to P.35-41)

WONOTRWN -~

. Brake hose
. Brake hose support

. Brake pipe (front, R.H.)

. Brake pipe {front, R.H. 1}
. Brake pipe (front, L.H.)

. Brake pipe (A)

. Brake pipe (B)

. Brake pipe (floor)

. Brake pipe {main 1)

. Brake pipe {main 2}

. Brake pipe {main 3)

. Brake pipe (rear, R.H.)

. Brake pipe (rear, center)
. Brake pipe (rear, L.H.)

. Protector

Flare nut

15 Nm
1.5 kgm
11 ft.ilbs.

A

14F038

14E0154

Caution
Do not disassemble the load sensing proportioning valve

19. Load sensing proportioning valve because its performance depends on the set load of the
20. Load sensing spring spring.
® Mitsubishi Motors Corporation  Feb. 1991 PWJES086



SERVICE BRAKES — Brake Line 35-63

3000
Pre-removal Operation Flare nut
® Draining of Brake Fluid 15 Nm
- 1.5 kgm
Post-installation Operation 11 ft.Ibs.

® Supplying of Brake Fluid
¢ Bleeding (Refer to P.35-41.}

apij

14F038

. Brake hose

. Brake hose support
. Brake pipe {(front, R.H.)

. Brake pipe {front, L.H.)

. Brake pipe {A)

. Brake pipe (B}

. Brake pipe (floor)

10. Brake pipe {floor 1)

12. Brake pipe {main 1)

13. Brake pipe {main 2)

14. Brake pipe {main 3)

15. Brake pipe (rear, R.H.)

16. Brake pipe (rear, center) _

17. Brake pipe {rear, L.H.) Caution
18. Protector Do not disassemble the load sensing proportioning valve
19. Load sensing proportioning valve because its performance depends on the set load of the
20. Load sensing spring spring.

14E0152

OO~OWhN—

© Mitsubishi Motors Corporation  Feb. 1991 PWJESORE



35-64 SERVICE BRAKES - Brake Line

R.H. drive vehicles ‘
<Vehicles without ABS>

Pre-removal Operation Flare nut

¢ Draining of Brake Fluid 15 Nm

Post-installation Operation }15":‘?[;:

e Supplying of Brake Fluid
Cog

& Bleeding (Refer to P.35-41.}

14F038

. Brake hose

. Brake hose support

. Brake pipe (front, R.H.)
. Brake pipe (front, L.H.)
. Brake pipe (front, L.H. 1)
. Brake pipe (floor)

12. Brake pipe {(main 1)

13. Brake pipe (main 2)

14. Brake pipe {main 3)

15. Brake pipe (rear, R.H.)
16. Brake pipe (rear, center)

17. Brake pipe (rear, L.H.) Caution
18. Protector . Do not disassemble the load sensing proportioning valve

19. Load sensing proportioning valve because its performance depends on the set load of the
20. Load sensing spring spring.

14E0147

i © Mitsubishi Motors Corporvation  Feb. 19381 PWJES0BG



SERVICE BRAKES — Brake Line 35-65

<Vehicles with ABS>

Pre-removal Operation
¢ Draining of Brake Fluid

Post-installation Operation
¢ Supplying of Brake Fluid
# Bleeding (Refer to P.35-41))

OO~ Wwh =

. Brake hose

. Brake hose support

. Brake pipe {front, R.H.)
. Brake pipe {front, L.H.}
. Brake pipe {A)

. Brake pipe (B)

2 Brake pipe (floor)

. Brake pipe (floor 2)

. Brake pipe (main 1)

. Brake pipe (main 2)

. Brake pipe (main 3)

. Brake pipe {rear, R.H.)

. Brake pipe {rear, center)

. Brake pipe {rear, L.H.)

. Protector

. Load sensing proportioning valve
. Load sensing spring

Brake pipe (floor 1)

Flare nut

15 Nm
1.5 kgm
11 ft.lbs.

COI

14F038

14EQ0148

Caution

Do not disassemble the load sensing proportioning valve
because its performance depends on the set load of the
spring. : :

© Mitsubishi Motors Corporation  Feb. 1991
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35-66 SERVICE BRAKES — Brake Line / Front Disc Brake

<3000, 2500D (RH. 3 1 SERVICE POINTS OF INSTALLATION E35KDAL
drive V":m’“" | ; INSTALLATION OF BRAKE PIPES TO. HYDRAULIC UNIT
Install the brake pipes as shown in the illustration.
1. From master cylinder to hydraulic unit (to rear brake)
3_—_, 2. From master cylinder to hydraulic unit (to front brake)
: 3. From hydraulic unit to rear brake
4. From hydraulic unit to front brake (RH)
T 5. From hydraulic unit to front brake (LH)
2
5 - 14E0123
<2500D (L.H. drive vehicles)>
3
-
L
4 ——erre——
5 14E0169
FRONT DISC BRAKE S ,
REMOVAL AND INSTALLATION o , E35LA-
Pre-Removal Qperation | Post-instaltation Operation
¢ Draining of Brake Fluid ® Supplying of ‘Brake fluid and Bleed-
— ing of Air (Refer to P.35-41))
90 Nm ‘ 15 Nm
85 1 e L ?
Ibs, - Ibs. =
L, > Ty e

1
15 Nm
1.5 kgm
11 ftlbs.
90 Nm
0.9 kgm
65 ft.lbs.
Removal steps
1. Brake pipe
2. Clip . , .
3. Brake hose ) ' HED12E

4, 'Brake hose bracket
w4 5. Front brake assembly

® Mﬁsubishi Motors Corporation July 1992 PW.JES086-B ‘ REVISED



SERVICE BRAKES - Front Disc Brake 35-67

'SERVICE POINTS OF INSTALLATION = essieac
5. INSTALLATION OF FRONT BRAKE ASSEMBLY

After installation of the brake assembly, measure the drag-

ging force of the disc brakes by the following procedure.

(1} With the brake assembly removed, use a spring balance
to measure the rotational sliding resistance of the hub in
the forward direction.

(2) After installing the caliper support to the knuckle, use
the special tool 10 expand the piston, and then instal
the caliper body.

(3) Start the engine and, after strongly depressing the brake
pedal 2-3 times, stop the engine.

(4) Turn brake disc forward 10 times.

(5) Use a spring balance to measure the rotational sliding re-
sistance of the hub in the forward direction. ‘

{6) Calculate the dragging force of the disc brakes (the differ-
ence hetween the values measured in steps 5 and 1).

Standard value: 57N (5.7 kg, 13 Ibs.) or less

{7) If the dragging force of the disc brakes exceeds the stan-
dard value, disassemble piston and clean the piston.
Check for corrosion or worn piston seal.

@ Mitsubishi Motors Corporation  Oct. 1991 PWJE9S086-A . REVISED A
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35-68 SERVICE BRAKES — Front Disc Brake

DISASSEMBLY AND REASSEMBLY

75 Nm
7.5 kgm
54 ft.lbs.

HMEQOG

E35LF--

Brake caliper kit

Disassembly steps of caliper as-
sembly

. Lock pin

. Guide pin

. Bushing

. Caliper support
{Pad, clip and shim)
. Pin boot

. Boot ring

e
4

14E0107

ap . Piston boot

«ip

Piston seal

COONOO AWM=

—_

w4 1. Lock pin
we 2, Guide pin
3. Bushing
4, Caliper support
{Pad, clip and shim)
11. Pad and wear indicator assembly
12. Pad assembly
13. Quter shim
14. Clip

7

i

Grease

Caliper body ' 14 1 . 5
Disassembly steps of pad assembly @ {rﬁ 9 ' / %

MS

14E0109

@ Mitsubishi Motors Corporation  Feb. 1991 PWJES0S6



SERVICE BRAKES — Front Disc Brake

35-69

LUBRICATION POINTS

i

MAY

14E013

Caution

Special grease has been applied to
the inside of the seal and boot kit,
so this grease should not be wiped
off.

Brake fluid: DOT3 or DOT4

1420541

Grease: Repair kit grease
{orange)

14A0541

Grease: Repair kit grease (orange)

14L0128

Grease: Repair kit grease {orange)

MEQI08

© Mitsubishi Motors Corporation  Feb. 1991
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35-70 SERVICE BRAKES — Front Disc Brake

14A0553

14A0552

14A0551

14U0072

ldentification ————
mark "G"”

_ ldentification
mark “L"

14E0141

Lock pin

© Mitsubishi Motors Corporation  Feb. 1991

SERVICE POINTS OF DISASSEMBLY E35LGAD
7. REMOVAL OF PISTON BOOT/8. PISTON :

Pump in compressed air through the brake hose instalia-
tion hole and remove the pistons and piston boot.

Caution

When removing the pistons, be sure to use the
handie of a plastic hammer and adjust the height of
the two pistons while pumping in air slowly in so
that the pistons protrude evenly.

Do not remove one piston completely before trying
to remove the other piston because it will become
impossible to remove the second piston.

9. REMOVAL OF PISTON SEAL
(1) Remove piston seal with finger tip.

Caution
Do not use a screwdriver or other tool to prevent

damage to inner cylinder.

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

Specified brake fluid: DOT3 or DOT4

INSPECTION E35RIAD

PAD WEAR

Measure thickness at the thinnest and worn area of the pad.
Replace pad assembly when pad thickness is less than the
limit value.

Standard value; 10.0 mm (0.39 in.)
Limit value: : 2.0 mm (0.079 in.)
Caution

1. When the limit it exceeded, replace the pads at both
sides, and also the brake pads for the wheels on the
opposite side at the same time,

2. If there is a significant difference in the thicknesses
of the pads on the left and right sides, check the
sliding parts.

SERVICE POINTS OF INSTALLATION

2. INSTALLATION OF GUIDE PIN/1. LOCK PIN

Install the guide pin and lock pin as illustrated so that
each head mark of the guide pin and the lock pin
matches the indication mark ("G” or “L"} located on the
caliper body.

PWJES086



SERVICE BRAKES ~ Rear Disc Brake 35-71

REAR DISC BRAK

E

REMOVAL AND INSTALLATION E35RA~

Pre-removal Operation
& Draining of Brake Fluid

Flare nut
15 Nm

1.5 kgm

e Supplying of Brake Fluid
® Bleeding
{Refer 10 P.35-41.}

Post-installation Operation

11 ft.lbs.

|

14F038

Removal steps

3. Brake disc

1. Brake hose connection
wa 2. Rear brake assembly

14E0116

© Mitsubishi Motors Corporation

Feb. 1991

INSPECTION ' E35RCAB
BRAKE DISC '

o Check disc for wear. (Refer to P.35-45.)
¢ Check disc for runout. (Refer to P.35-45.)
¢ Check disc for damage. '

SERVICE POINTS OF INSTALLATION E35RDAG
2. INSTALLATION OF THE REAR BRAKE ASSEMBLY

Install the rear brake assembly using the same procedure
at that for the front brake assembly. (Refer to P.35-67.)

PW.JES086



35-72 SERVICE BRAKES — Rear Disc Brake
DISASSEMBLY AND REASSEMBLY E35RF--

44 Nm
4.4 kgm
32 ft.lbs.

HEOND

Brake caliper kit

Disassembly steps of caliper
assembly

. Lock pin

. Guide pin

. Bushing

. Caliper support
{Pad, clip and shim)
. Pin boot

. Boot ring

 Bston oot Pad kit
. Piston seal

Seal and boot repair kit
: 14 14
Caliper body B e 9 g

5
Disassembly steps of pad assembly é@
e« 1. Lock pin " 12
»e 2. Guide pin 13 ‘ P
3. Bushing 11 13 5
4. Caliper support
{Pad, clip and shim) 12 ¢
11. Pad and wear indicator assembly R @\ 5

12. Pad assembly S8
13. Quter shim 14 14 14E0112 Grease  weons
14. Clip

»>a
»E

MENT

-
-
-«

OO~ BWN=

-—

(-}

© Mitsubishi Motors Corporation  Feb, 1991 PWJES086



SERVICE BRAKES — Rear Disc Brake 35-73

LUBRICATION POINTS

14NO121

14E0121

Caution

Special grease has been applied
to the inside of the seal and
boot kit, so this grease should
not be wiped off.

Grease: Repair kit grease
(orange)

Brake fluid: DOT3 or DOT4

N LT [V

= —
=

14N0121

HEONO

Grease: Repair kit grease
(orange)

1410128

Grease: Repair Kit grease
{orange)

@ Mitsubishi Motors Corporation  Feb. 1991 PWJES086



35-74

SERVICE BRAKES — Rear Disc Brake

14N0139

14NO138

1400072

Identification
mark “G"
~~Guide pin
Lock pin
|dentification
mark “L" 14E0140
Feb. 199

© Mitsubishi Motors Corporation

SERVICE POINTS OF DISASSEMBLY
7. REMOVAL OF PISTON BOOT/8. PISTON

Protect caliper body with cloth. Blow compressed air
through brake hose to remove piston boot and piston.

Caution
Blow compressed air gently.

E3SRGAE

9. REMOVAL OF PISTON SEAL
(1) Remove piston seal with finger tip.

Caution
Do not use (-) screwdriver or other tool to
prevent damage to inner cylinder.

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

Specified brake fluid: DOT3 or DOT4

INSPECTION
PAD WEAR

Measure thickness at the thinnest and worn area of the pad.
Replace pad assembly when pad thickness is less than the
fimit value.

Standard value:

Limit:

Caution .

1. When the limit is exceeded, replace the pads at both.
sides, and also the brake pads for the wheels on the
opposite side at the same time.

2. If there is a significant difference in the thicknesses
of the pads on the left and right sides, check the
sliding parts. ]

E35RHAC

9.0 mm (0.35 in.)
2.0 mm {0.079 in.)

SERVICE POINTS OF REASSEMBLY
2. INSTALLATION OF GUIDE PIN/1. LOCK PIN

Install the guide pin and lock pin as illustrated so that
each head mark of the guide pin and the lock pin
matches the indication mark (“G"” or “L”) located on the
caliper body.

E35RIAD

PWJES086



SERVICE BRAKES — Hydraulic Unit <A.B.S.> 35-75

HYDRAULIC UNIT <A.B.S.> | ES5WA-

REMOVAL AND INSTALLATION
[Vehicles built up to May, 1994]

<Petrol-powered vehicles, Diesel-
powered vehicles - R.H. drive>

Flare nut

15 Nm
1.5 kgm
11 ft.Ibs.

I e

14F038

Pre-removal Operation
¢ Draining of Brake Fluid

Post-installation Operation

¢ Supplying of Brake Fluid

® Bleeding Brake Lines
(Refer to P.35-41.)

® Checking by Using the Multi-use
Tester (Refer to P.35-50.)

Removal steps of relay

»4 1. Idle-up solenoid valve (for ABS)
<Diesel-powered vehicles — M/T> :
2. Connector bracket 1480068
6. Relay box cover
7. Valve relay
8. Motor relay

Removal steps of hydraulic unit

#4 1. Idle-up solenoid valve {for ABS)
<Diesel-powered vehicles ~ M/T>

. Connector bracket

. Brake pipe

. Hydraulic unit bracket

. Hydraulic unit

. Relay box cover

. Valve relay

. Motor relay

-«

WO WN

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F REVISED



35-76

SERVICE BRAKES — Hydraulic Unit <A.B.S.>

<Diesel-powered vehicles ~ L.H. drive>

Flare nut

0

15 Nm
1.5 kgm
11 ft.Ibs.

14F038

Pre-ramoval Operation
® Draining of Brake Fluid

Post-installation Operation

¢ Supplying of Brake Fluid

® Bleeding Brake Lines
(Refer to P.35-41.)

® Checking by Using the Multi-use
Tester {Refer to P.35-50.)

o

»a

»E

Removal steps of relay

1. ldle-up solenoid valve {for ABS)
<M/T> ‘

2. Connector bracket

6. Relay box cover

7. Valve relay

8. Motor relay

Removal steps of hydraulic unit

1. ldle-up solenocid valve (for ABS)
<M/T>

. Connector bracket

. Brake pipe

. Hydraulic unit bracket

. Hydraulic unit

. Relay box cover

. Valve relay

. Motor relay

O~ DOBWMN

14E0069

© Mitsubishi Motors Corporation  Jun. 1994
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SERVICE BRAKES — Hydraulic Unit <A.B.S.> 35-77

SERVICE POINTS OF REMOVAL E35WBAF
5. REMOVAL OF THE HYDRAULIC UNIT

~ Caution
1. The hydraulic unit is heavy, and so care should
be taken when removing it.
2. The hydraulic unit is not to be disassembled; its
nuts and bolts should absolutely not be loosened.
3. The hydraulic unit must not be dropped or other-
4

wise subjected to impact shocks.
. The hydraulic unit must not be turned upside
down or laid on its side.

SERVICE POINTS OF INSTALLATION

1. INSTALLATION OF IDLE-UP SOLENOID VALVE
(FOR ABS) <2500D-M/T>

Install the solenoid valve and vacuum hose as shown in
the illustration.

<L.H. drive vehicles>

Cable band
Control harness

Hose clamp

Vacuum hose (white)

Accelerator

cable Solenoid valve

Vacuum hose

(blue) \L J/ >
/ Brake booster .
Acceleration vacuum pipe Vacuum hose {white)

opener Hydraulic
" unit
A

Solenoid valve

£ NMacuum

\ _/ hose (blue)

14EQ059

® Mitsubishi Motors Corporation  Feb. 1991 PWJES0BE



35-78 SERVICE BRAKES — Hydraulic Unit <A.B.S.>

<R.H. drive vehicles>

Control harness
Cable band )

Hose
clamp

Vacuum

hose (blue)
e
’ - Vacuum hose w
E {white)
\' Accelerator
; \ j/ Solenoid valve cable
.. - L)
Vacuum ‘
hose {white) t
Hydraulic
unit A

Solenoid valve

Vacuurm hose
{white)

Vacuum
hose (blue)

Brake booster
T . vacuum pipe

0
I__.-___Jéé " Vacuum
[ #" . hose (white)
L

Acceleration opener

14E0060

® Mitsubishi Motors Corporation  Dec. 1893 PWJE9086-E
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SERVICE BRAKES - Hydraulic Unit <ABS> 35-78-1

[Vehicles built from June, 1994]

Pre-removal Operation Post-installation Operation
# Draining of Brake Fluid e Supplying of Brake Fluid
® Bleeding Brake Lines (Refer to P.35-41.)

e Checking by Using the MUT-II {Refer to P.35-80.)

Flare nut
15 Nm :
1.5 kgm <Petrol-powered vehicles, Diesel powered
11 ft.1bs. vehicles - R.H. drive>
0010
I 14F038

<Diesel-powered vehicles — L.H. drive>

14E0202

Removal steps

Brake tube connection
Hydraulic unit assembly
Hydraulic unit

Hydraulic unit bracket
Relay box bracket
Relay box assembly

"

oo W=

14E0203

© Mitsubishi Motors Corporation  Jun. 1994 PWJE9086-F
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35-78-2 SERVICE BRAKES - G-sensor <ABS>

G-SENSOR <AB.S.>

REMOVAL AND INSTALLATION

<Vehicles built up to October, 1993>

G-sensor

<Vehicles built from November, 1993>

G-sensor

14E0186

Pre-removal and Post-installation
Operation
® Removal and Installation of Floor
Console
(Refer to GROUP 52 - Ftoor Con-
sole.)
Caution
When removing the G sensor, take care not to drop it or subject
it to severe impact.

E35NA--

14E0062

© Mitsubishi Motors Corporation Jun. 1994
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SERVICE BRAKES — Wheel Speed Sensor <A.B.S.> 35-79

- WHEEL SPEED SENSOR <AB.S>
REMOVAL AND INSTALLATION

Post-installation Operation
® Checking of the Anti-lock Brake Sys- Front-LH
tem {Refer to P.3548.)

Front-RH

o

% & L"‘ -

, ,(\'

/ c{r G

lg N

3 14E0092

Front speed sensor removal
steps

<% w4 1. Front spsed sensor
2. Harness bracket
3. Front rotor
{Refer to GROUP 26 — Axle Hub.}

19 Nm
1.9 kam
Rear 14 ft.lbs.

' 1.9 kgm
© 14ftlbs. DB 6

14E0080

Rear speed sensor removal steps

<% w4 4 Rear speed sensor
B. Sealant
8. Sensor bracket] (Refer to
7. Rear rotor } GROUP 27 - Axle shaft)

® Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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35-80 SERVICE BRAKES — Wheel Speed Sensor <A.B.S.>

SERVICE POINTS OF REMOVAL | E3BYBAE |

1. REMOVAL OF THE FRONT SPEED SENSOR/4. REAR
SPEED SENSOR :

Caution

Be careful when handling the pole piece at the tip of
the speed sensor and the toothed edge of the rotor
so as not to damage them by striking against other
parts. :

14R0144

INSPECTION E35YCAAa
SPEED SENSOR

(1) Check whether any metallic foreign material has adhered
to the pole piece at the speed sensor tip, and, is so,
remove it.

Also check whether the pole piece is damaged, and, if
so, replace it with a new one. ‘

NOTE

The pole piece can become magnetized because of the
magnet built into the speed sensor, with the result that
metallic foreign material easily adheres to it. Moreover,
the pole piece may not be able to function to correctly

) sense the wheel rotation speed if it is damaged.
(2) Measure the resistance between the speed sensor ter-
E Q .
A minals.
O Standard value:
Front: 0.9-1.1 kQ
~cce Rear: 1.3-2.1 k&
) If the internal resistance of the speed sensor is not
: within the standard value, replace it with a new speed
14EC096 Sensor.

{3} Remove all connections from the speed sensor, and then
measure the resistance between terminals (1) and (2) and
the body of the speed sensor. &

Standard value: 100k or more

If the speed sensor insulation resistance is outside the stan-
dard value range, replace with a new speed sensor.

14N0295

{4} Check the speed sensor cable for breakage, damage or
disconnection; replace with a new one if a problem is
found.

NOTE

When checking for cable damage, remove the cable
clamp part from the body and then bend and pull the
cable near the clamp to check whether or not temporary
disconnection occurs. -

© Mitsubishi Motors Corporation  Oct. 1991 PWJES086-A REVISED



SERVICE BRAKES — Wheel Speed Sensor <A.B.S.> 35-81 .

TOOTHED ROTOR

Check whether rotor teeth are broken or deformed, and, if
so, replace the rotor.

14R0146

SERVICE POINTS OF INSTALLATION E35YDAE
4. INSTALLATION OF REAR SPEED SENSOR

Insert a thickness gauge into the space between the
speed sensor's pole piece and the rotor's toothed sur-
face and then tighten the speed sensors at the position
where the clearance is the standard value.

Standard value: 0.3-0.9 mm (0.012-0.035 in.)

NOTE

Check to be sure that there is no contact of the speed
sensor’s pole piece and the rotor's toothed surface when
the rear hub assembly is slowly rotated one time.

If there is contact, it is probable that the rotor or the rear
hub is installed incorrectly, recheck installation.

1. INSTALLATION OF FRONT SPEED SENSOR

Insert a thickness gauge into the space between the
speed sensor's pole piece and the rotor's toothed sur-
face, and check that the clearance at all points is at the
standard value.

Standard value: 0.2-1.0 mm (0.008-0.039 in.)

NOTE
) If the clearance between the speed sensor's pole piece
t__; and the rotor's toothed surface is not within the standard
14E00S7 value range, it is probable that the rotor is incorrectly in-

stalled, recheck installation.

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086



35-82 SERVICE BRAKES — Electronic Control Unit <A.B.S.>

ELECTRONIC CONTROL UNIT <A.B.S.> Essza-
REMOVAL AND INSTALLATION

<2-door models>

Removal steps

¢ Quarter trim, lower

{Refer to GROUP 52 - Trim.)
2. Bracket
3. Electronic control unit

14EQO97

<4-door models>

3
Removal steps
* Quarter trim, lower
(Refer to GROUP 52 ~ Trim &
- 1. Third seat bracket {A)

<vehicles with rear air
conditioning>

2. Bracket

3. Electronic control unit

' !
;

i

n :

:

| w

o
. 14EC008

SERVICE POINTS OF REMOVAL E35ZBAC

1. REMOVAL OF THIRD SEAT BRACKET (A) <VEHICLES
WITH REAR AIR CONDITIONING>

(1) Remove the rear air conditioning unit mounting bolt.
{2) Remove the third seat bracket (A) mounting bolt, and
pull the third seat bracket (A} forward.

@ Mitsubishi Motors Corporation  Feb. 1991 PWJES086
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