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SERVICE BRAKES - Specifications

SPECIFICATIONS
GENERAL SPECIFICATIONS

E35CA--

ltems

2400, 3000, 3500

25000, 2800D

Master cylinder

Boosting ratio

6.0

Type Tandem Type (with level sensor) Tandem type (with level sensor)
[.D. mm {in.) | 23.8 (15/16) 23.8 (15/16)
Brake booster
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) «3500>

428 (1 11/16) x 2

10 (0.39)

Automatic

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

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-R59S)

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

Speed sensor type

Magnet coil type

mm (in.) | 272 x 18 (10.71 x 0.71) 272 x18(10.71 x 0.71)
Wheel cylinder |1.D. mm (in.} | 42.8 (1 11/16) 42.8 (1 11/16)
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

Magnet coil type
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35-3

SERVICE SPECIFICATIONS

E35CB--
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 (kg/cm?, psi)
2-door models
When load sensing spring length is
227.5 mm (9.0 in.)
Input pressure MPa (kg/cm?, psi)
at 10 (100, 1422) | 5.37-6.27 (563.7-62.7, 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/cm?, 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, 2560) | 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) | 13.1-156.1 (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, lbs.) | 57 (5.7, 13) or less
[Brake dragging torque] Nm (kgm, ft.lbs.) | [4 (0.4, 3)] or 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 18 (0.71)
Lining thickness mm {in.} | 6.5 (0.256)
Brake drum inside diameter mm (in.) | 197 (7.76)
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Items 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--
Iltems 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 E350A-
Tool Number Name Use

MB990964 Brake tool set Pushing-in of the front disc brake
MB990520 piston
MB930520

MB991341 Multi-use tester | Vehicles built up to October, 1993
assembly For checking of A.B.S.

MB991419 ROM pack
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35-4-1

Number Name Use
MB991502 MUT-II sub All models
assembly For checking of A.B.S.
ROM pack
MB991529 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>

35-5

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
glectrical 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
iluminate 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
lumination 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 control 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.

(1

Before the engine starts, does the ABS warning
lamp illuminate?

) With the ignition key in the "ON" position,
the ABS-ECU causes the ABS warning lamp
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" posli-

tion, power to the ABS-ECU is cut, and be-

(3)

cause the valve relay turns OFF, the ABS
warning lamp remains illuminated.

When the ignition key is turned from the
“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.

Approx. Approx.
5] ) 1 second 1 second
®
®@
“’] g["f-' Hluminated
f\ © /L t
ABS [
AR warning lamp Not !
&) HIUMINTEd  e——— ; I
(]8R2 START -
‘ | Ignition key |
ON
ABS 7/
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 Illuminated fuse).
warning Not
1 | lemp illuminated
START
Ignition key ON “—,——\—
ACC, LOCK
14A0590
When the ignition key is turned to “ON”, | e Fail safe function is operated by Inspect according
the ABS warning lamp remains illuminated. the ABS-ECU self-diagnosis. to Flow Chart B
¢ Short in the ABS-ECU warning (Refer to P.35-16).
ABS (lluminated lamp drive circuit
|Waming Not _l ¢ ABS-ECU is defective
2 amp illuminated
START
Ignition key ON I—l
ACC, LOCK —J
14A0581
© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED



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 - lluminated » Broken harness wire between the

3 warning o _J hydraulic unit and the earth

lamp illuminated

START '_l
Ignition key ON
ACC, LOCK —J
14E0055

After the ignition key is turned to “ON", s 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. ¢ ABS-ECU is defective (Refer to P.35-19).

When returned to “ON", the lamp 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 Iuminated
warning lamp  Not
illuminated
START J—l
Ignition key ON

ACC, LOCK J

14E00586

| 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 illuminate? nosis when driving), or the vehicle speed sensor, free wheel

No engage switch, center differential lock detection switch, or rear
differential lock detection switch is defective

Is there unequal braking power on both sides, in-

e : ; No
sufficient braking power or defective ABS opera- —-I To next page
tion? iy

lYes
| To next page J
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35-8 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

I From previous page ]

Trouble symptom

Main cause

Remedy

Unequal braking

Blocked pressure circuit inside the hydraulic unit.

power Mechanical lock in the hydraulic unit solenoid valve.
insufficient

braking power

Decline in ABS Blocked pressure circuit inside the hydraulic unit.

function Operation of the hydraulic unit solenoid valve is defective.

Follow the hydraulic unit operation
inspection (refer to P.35-50) and
replace the hydraulic unit if necessary.
If the hydraulic unit is normal, inspect
the components of the normal brake.

Operation of the idle-up system during ABS operation
when vehicle speed is approx. 24 km/h (15 mph) or
more is defective <2500D-M/T>

Inspect the operation of the idle-up
system

(Refer to GROUP 13 - Service
Adjustment Procedures <4Dbg>

ABS operates
even when not
carrying out
sudden braking
(ABS operating
vibration starts to
be felt).

Insufficient wheel speed sensor output voltage (sensor is
defective, excessive clearance between the sensor and
rotor, or rotor is chipped).

ABS-ECU is defective

Inspect the wheel speed sensor (refer
to P.35-48), and replace the sensor or
adjust the sensor clearance if
necessary. If the problem occurs
frequently even though the sensor is
normal, then replace the ABS-ECU.

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

tion code?

Is a normal code output instead of a malfunc- | No

No diagnosis output

Inspect and repair the har-

No  Malfunction code is output

ness between the ABS-ECU
serial/diagnosis  output ter-
minal and the diagnosis check
connector.

Yes

also.)

ABS functions are all normal (Memory does
not show a malfunction occurring previously

© Mitsubishi Motors Corporation
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A malfunction has occurred
previously.

NOTE

Be sure 10 make a note of
the malfunction code reading.

Refer to the malfunction code
inspection c¢harts (E1-E13)
and establish whether the
malfunction recurs or if it was
only transient.

PWJE9086-F

If the malfunction doesn’t
recur, erase the malfunction
code memory, and watch for
the malfunction to reappear
(Refer to P.35-10).
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-9

Multi-use
tester
&
PRI
X

\:i;\\

7*\/
iCigarette hg!’ﬁér
socket N \

14E0187
<Vehicles built from November, 1993>

© 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-II.

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.

PWJES086-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-II.

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
1 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.35-24 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.35-25 64
26 E-6 P.35-26
© Mitsubishi Motors Corporation Jun. 1984 PWJES086-F . REVISED



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. Iltem
1 Front right wheel speed km/H
12 Front left wheel speed km/H
13 Rear right wheel speed km/H
14 Rear left wheel speed km/H
16 ABS-ECU power voltage V
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 \Y
33 ON/OFF condition of stop lamp switch ON/OFF

© Mitsubishi Motors Corporation Jun. 1994 PW.JES086-F
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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
hydraulic unit can be done without the need for
special devices such as a hydraulic unit checker
(MB991131).

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
mph), 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 X
Solenoid valve

Increase in
pressure

EStart of forced actuation E—_—End

|
Solenoid ;| Steady :
I
|
|
T

valve pressure

Reduction in

I
|
i
|
1 1 1

02 for front right plessuie 48msl =75 35 48 ms
wheel pump | ON —j
03 fSolenoid valve e L OFF
or rear wheels E004E
© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-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 ~ (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 Ignition
switch {1G2) switch (IG1)
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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

No

(excluding the door ajar warning
lamp) illuminate?

Yes

Inspect with the ignition key at
OFF

Is the ABS warning lamp normal?

No

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?

Yes

Broken circuit wire inside the

combination meter

Broken harness wire between
fuse no.11 and the combination

meter
!

Repair the harness

(Blown bulb inspection)
Yes

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

Yes

Is each of the connectors con-

No

Broken wire in the ABS warning
lamp bulb

Repair or replace the combination
meter

No — - ”
—-[ Combination meter is defective

Replace the ABS warning lamp
bulb

nected?

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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Repair or replace the combination
meter
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-15

| Checking the ABS-ECU

Remove the ABS-ECU connec-
tor and inspect.

(

)

When the ignition key is turned
to "ON", is system voitage dis-
played between the harness side
connector terminal no. 13 and the
earth?

No

Broken harness wire between the

Yes

ABS warning lamp and the ABS-
ECU.

—"I Repair the harness

l Checking the valve relay

Remove the valve relay and in-
spect.

)

Is the valve relay normal?
(Refer to P.35-53)

Yes

the hydraulic unit connector

Install the valve relay, remove
and inspect.

When the ignition key is turned
to “"ON", is system voltage dis-
played between the hydraulic unit
harness side connector terminal
no. 8 and the earth?

No

e

)

| ABS-ECU is defective

———| Replace the ABS-ECU

I Valve relay is defective.

]—l Replace the valve relay.

Broken harness wire between the

Yes

Is there continuity between the
hydraulic unit harness side con-
nector terminal no. 9 and the
earth?

{ Repair the harness

No ABS warning lamp and the
hydraulic unit
No Broken harness wire between the

Yes

*

Is there continuity between the
hydraulic unit side connector ter-
minals no. 8 and 9?

| Yes

No

hydraulic unit and the earth

—| Repair the harness

———| Hydraulic unit is defective

}—-I Replace the hydraulic unit

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
there is a malfunction of the ABS
warning lamp or the power supply.

luminate, it is probably a blown fuse.

Ignition
switch (IG1)
x>
o]
Fusible link @ "’w
J/B @Z
> >|4 10A
i = 7 ————
o ™ [Tz S[6]7
éég;l 13114]18{1
=
U
m
38 - -
Combination
3@ | meter
18 |[Fialshefiefish IXieliaEoR )|
o
|4
13 (G-R)
T
1
t
]
]
]
1
!
E
| HYDRAULIC
1 UNIT @
! »
1
;
]
]
1
1
1
1
1
1
|
@ t
& > G G B4 )
Nl a o] o = al = PO !
— Y] n | ' wl v v !
- N ! (-} a (aV] [sY o :
- -~ - -~ - - :
|
i
s - R LR L RIS R GO
[1]2]3Ta] AA[sTe]7]B]
A Id . o s i [ G5 e .
(\Jl U’I U | 8 [Te] el [Tl [
- e L @ Y I I e ©
5 106 |12 4 g2 |1 |2 - |3 13
Earth Earth Earth Earth
v g v v
ABS-ECU
naunnaun Enz"@:i!mm fofed_A_Jedicahed
(e il tif1ofialsSfTe[i7]1e)[ |(SefS7sesefeaf 61 62] o 07poch oo 1081 1
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

35-15-2

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

No

Yes

<|nspect with the ignition key >

at OFF

Is the ABS warning lamp normal?
(Blown bulb inspection)

No

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 connec-
tor terminal no. 38 and the earth?

No

Yes

Broken circuit wire inside the

combination meter

Broken harness wire between
fuse no. 11 and the combination

meter
]

Repair the harness

Yes

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

Yes

Is each of the connectors con-
nected?

No

Broken wire in the ABS warning
lamp bulb

Repair or replace the combination
meter

No
—-l Combination meter is defective ]—-

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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Replace the ABS warning lamp
bulb

Repair or replace the combination
meter
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35-15-3

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

[ Checking the ABS-ECU

< Remove the ABS-ECU connec- >

tor and inspect.

When the ignition key is turned
to "ON", is system voltage dis-
played between the harness side
connector terminal no. 13 and
the earth?

No

Broken harness wire between

Yes

the ABS warning lamp and the
ABS-ECU.

———'I Repair the harness

-11 ABS-ECU is defective

I Checking the valve relay

(

inspect.

Remove the valve relay and >

Is the valve relay normal?
(Refer to P.35-53)

Yes

and inspect.

Install the valve relay, remove
the hydraulic unit connector

When the ignition key is turned
to “ON", is system voltage dis-
played between the hydraulic unit
harness side connector terminal
no. 8 and the earth?

No

l———-l Replace the ABS-ECU

No , -
——-| Valve relay is defective.

|—-I Replace the valve relay

Broken harness wire between

Yes

Is there continuity between the
hydrautic unit harness side con-
nector terminal no. 9 and the
earth?

the ABS warning lamp and the
hydraulic unit

4-| Repair the harness

Broken harness wire between

Yes

*

Is there continuity between the
hydraulic unit side connector ter-
minals no. 8 and 9?

| Yes

the hydraulic unit and the earth

—-l Repair the harness

N . — ,
+C’—-| Hydraulic unit is defective

}————-| Replace the hydraulic unit

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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Jun. 1994

{ Connection is defective

PWJE9086-F



35-15-4

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-

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
high possibility that the fail-safe function is

Z@‘

:

{IEIE

iy [k

KX35-AK-Q3504

1[2]ala] A |s[e[7]e] (G523 A [54[55
| 9j10]11[32f1314]15[16[17]18)| |[5e[c7]eeleelE0] 61 62

© Mitsubishi Motors Corporation
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Fusible Ignition operating. In this case, to check if there is
Jink® Switch (1G1) a current problem, the memory should be
> = temporarily erased, and a test run should
S Telala] be carried out.
‘%éé\ 7
Is there a diagnosis output?
J/B :
Z (Can the multi-use tester or N—O—LTo next page
1oA MUT-II communicate?)
1]2]3]4 5[6]7] 7 Yes
819 [10[11[t2[13]14[15)16]|
= 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.)
[EECCEAETE DY -
Combination -
meter 9 Does the ABS warning lamp
Q@D remain illuminated even when | NO | Short in the transistor inside
the ABS-ECU connector is the ABS-ECU
iﬁm@wﬂﬁwwmmsﬂéi 158 removed? l
ES ves Replace the ABS-ECU
i
G-R) 1(G-R 5 —AES
oes the warning lamp . :
> & remain illuminated even when | No Ehgrr;ullig J:i t;e:rr;isosrt |ir:] }[EZ
[HTRAVLIC = G the hydraulic unit connector is vglve relay connection
¥ d?
50 s 1 remove
® Yes
(@
Replace the hydraulic unit or
replace the valve relay
Short in the harness between -
the ABS warning lamp and the &Zpigr;EﬁIaTizr:e;Ztsrr replace
. hydraulic unit or the ABS-ECU
o
(1]
o
w 2
o o
- 13
T ABS
ECU

REVISED




SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-17

Fusible Ignition
link@ _ switch (1G2)
i =
= il2[al4]|
x 5[6]7]8]| &
=—— 2
J/B @
lOAZ
1]2[3]a s[e[7]l 13
8]9[tolt12[13]1a[15038]| 7"
i |
1, 2¥-B
[1]2] e TS
[31a] = ;]
4
ABS
/——— power
(314} |orryon [ | relay
2

2L

ABS-ECU

[ v

Y-0
G-R

4 10
¥
Diagnosis

check terminal

B-Y

E_] DIODE
il

2B

-

(iT2s]a] A [o[8[7]8)
(s [roftasfialialiglio]iTne)

-~ [3]2[1])

(asefea] A TsaTss))

Front view l@@;gﬂ;ﬂlﬂj

56{57|58{59]60) 51—_5_2J

. 1]e]3] _ [4]s
Rear view \Lgtiﬁéﬂomg

KX35-AK-Q3507

From previous page
l |

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?

Iﬁ)_'

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 :
—O’I Power relay is defective

I Replace the power relay

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

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

No

Broken harness wire between

Yes

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

No

the power relay and the ABS-
ECU.

Repair the harness J

Broken wire in the ABS-ECU

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

earth line

Repair the harness

Broken harness wire between

Yes

the diagnosis check connector
and the ABS-ECU.

l

| 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 built from November, 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. e If 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

INIT! i
YR St Man be carried out.
: . ; Is there a diagnosis output? No
o %E o (Can the multi-use tester or ——f To next page |
== 7 MUT-II communicate?)
178 ”z Yes
10A¢
7 X . R .
steleltn e 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.)
F kR el Teelioh hahled] Does the ABS warning lamp
COMBINATION 22 remain illuminated even when |No Short in the transistor inside
METER 2 the ABS-ECU connector is the ABS-ECU
2(a
removed? l
|’[1_’1[|2[13[14[:5gsﬁ7bﬂleh9}20}21]23]] o '8 Yes Replace the ABS-ECU
&
i[110121 ]32%:‘3115411?151’;[%{%% of 28
ek ol ¢ Does the ABS warning lamp Short in the harness in the
(G-R) 13G-R) | remain illuminated even when |[No hvdraulic unit. or short in the
the hydraulic unit connector is vglve rela co'nnection
removed? y
Yes
Replace the hydraulic unit or
replace the valve relay
Short in the harness between .
the ABS warning lamp and the Tﬁleepigrrsgﬁwa?iaor:erisetgrr replace
hydraulic unit or the ABS-ECU
o : Al
k- - - —
_, 16. |4 I
gt o* = @
- © ©
s Ja 13
Iy
%” 13} BED
POWER]

112]314] A [S16]7]8 18253 A 5455
9110{11{12]13]14{1%5{16/17(18| 6(57(5858/60( 61 { 62

112[3[a| N [5[8]7]6

9 [10{11)12]12{14{15(16{17|18

KXID-AK-0IS17
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

35-17-2

=]
=l
)
8
(f=t=
a
L-Y

(\T2[3]a] A [s[e[7]8) ==
ummmm_m_m ‘”

ABS-ECU 6

VN

DIAGNOSIS
CONNECTOR

© Mitsubishi Motors Corporation Jun. 1994

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?

].NL.

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

Broken harness wire between
the power relay and the ABS-

ECU.
!

Repair the harness I

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

No

Yes

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?7

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 I

ABS-ECU is defective

1

Replace the ABS-ECU |

PWJE9086-F

REVISED



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 IG1 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.

Remove the fuse no. 7 of the

Em

ABS
ECU

1]2]3[a] A [5]6][7[8]) [B162k3] A [54[565
8 10[11]12|13[14[15]16[17[18]| |[56/57|s8[58[B0] B1 | B2
=

Fusible Ignition junction block and turn off
ink © switch (IG1) the ABS-ECU.
. Remove the hydraulic unit
2 ) connector and inspect.
™ 1]2]3]4]| ™
\_£=Ls‘é%\ 7
J/B @Z When the ignition key is turned
104 to “ON", does system voltage No | Broken hamess wire between
7 show between the harness —| the hydraulic unit and the ABS
e side connector terminal no. 8 warning lamp
and the earth?
= Yes
m
Is there continuity between the -
r | . No | Broken wire between the
ll;—-j dhodiod ?qtuqmjmosmmgl harness side connector ter- hydraulic unit and the earth
— 107 minal no. 9 and the earth?
Combination Y
meter @ €S
a( 3
© *
= i 158 Is there continuity between the ; -
= marasie uni s comector [No [ Ve TSy s defece o
3 terminal no. 8 and terminal hvdraulic unit
E w no. 9? Y
Yes
(G-R) 1 (G-R)
= When the valve relay is
HYDRAULIC & , ’
UNIT & e removed, is there continuity [No | Valve relay is defective |
between terminal no. 87a and
o terminal no. 307
© Yes
[ Replace the valve relay I
Hydraulic unit harness is defec-
tive
3 | Replace the harness I
o
iy NOTE
3 o For inspection sections marked by *, pay attention to the
o ® polarity of the diodes. (Refer to the circuit diagram)
13

foifee_p_udiodiog
LCLEL LT

12|83
(1Y flalsle]
4

KX35-AK-Q350
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

35-18-1

<Vehicles
[Comment]

built from November, 1993>

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 IG1 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. -

Remove the fuse no. 7 of
the junction block and turn

off the ABS-ECU.
oN Remove the hydraulic unit
taen connector and inspect.

(s
3B

8 [ v o[ 112[13f14[1516]

When the ignition key is turned
to "ON”, does system voltage
1o show between the harness
side connector terminal no. 8
and the earth?

No Broken harness wire between
the hydraulic unit and the ABS
warning lamp

Yes

[o1[32l33[aafas BELX 3728 9lA0R TH2H 34
- )

harness

Is there continuity between the |y
side connector
minal no. 9 and the earth?

Broken wire between the
hydraulic unit and the earth

ter-

COMBINATION
METER "
S

Yes

*

18
IEENEEERDE DR
G ] |

Is there continuity between the
hydraulic unit side connector |[No

Valve relay is defective, or
broken harness wire inside the
hydraulic unit

i inuity |No - -
is there continuity —o[ Valve relay is defective |

T ——— < terminal no. 8 and terminal
112131415 617189
£ 3 ) 220 S 2 203 A R no. 9?
|22@ Tea2s[z6fe7esfeoad BRal)
e 9 Yes
(G-R) 13(G-R)
DRAULIC 3 @ When valve relay is
e 3 ° removed,
between terminal no. 87a and
@© terminal no. 307
&)
Yes

I Replace the valve relay |

tive

Hydraulic unit h

arness is defec-

Iﬁsplace the harness

NOTE

POWER

I» Bed

1]

{1234

7 15253 sa[5s
mtﬂmmnaml .-m@@ 62

112]3]a} N [5]s]7]e]
aliofd

12813(14{15H16[1 7{18)

KXJD-AK-0I317
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For inspection sections marked by
polarity of the diodes. (Refer to the circuit diagram)

* pay attention to the
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35-18-2
NOTES

© Mitsubishi Motors Corporation  Dec. 1993 PWJE9086-E ADDED



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—ON, 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
to "ON”", does system voltage { No [ the ABS warning lamp and the
show between terminal no. 13 ABS-ECU.
and the earth?
Yes
I Repair the harness ]
ABS-ECU is defective ——{ Replace the ABS-ECU |

-c

Fan Novanoer . 1883

KX35-AK-Q3529
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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 displayed when

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

NOTE

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

circuit. 2. If there is no current problem, a normal value
(Hint) Apart from a broken wire in a vehicle will result even if a problem is detected, so
speed sensor, the cause could also be an when the malfunction in the sensor circuit in-
intermittent break in a sensor harness or a dicated cannot be discovered, momentarily
defective harness connection, so check turn the ignition switch to OFF, and carry out
these also. 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.)
<Vehicles built up to October, 1993>
Speed sensor
Front {LH) Front (RH) Rear (LH) Rear {(RH)
2 1 1 2 1 2 1 2
(&} = m =4 = w m o
el g gl & gl €] g E
N 6 |s 13 |14 3 4 P Pl M
(&) = m 4 = |6 m E’K\
e g e S
52 |57 56 ]51 18 |8 58 |63 ABS-ECU
v v v
%I [ %I %I %I HSEE TG
3
l. I Earth Earth Earth Earth
v v v v
14 |15
o [+ 4
- o
iow L 3[2[1]
Front view g sle]E] 4 o
o 2R [as] = .
Rear view Diagnosis
terminal
KX35-AK-Q3509
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-21

nasivioage
ODEMEED

<Vebhicles built from November, 1993>

Speed sensor

Front (LH) Front (RH)

o3 3

Rear (LH)

BE

Rear (RH)

%2 1 LR rl 2 3! )*2
an| 03 S| om > = o~
ecleel eo|ec g g ¢z
O« 0«4 0O<ng ~
3 11 110 3 la 1 ;a
R S okt akbt SETEEY SEEL
5. [12]a]3]
alt 3 >l o =) @ )
C‘ [ C' e :' c alf &
o ~ ~ ~ A L d A b
52 |57 56 |51 18 |8 58 )53 ABS-ECU
I i q v I < =
1

Earth Earth Earth Ea
v 9 v v

rth

0 e m

rS
-R

oy

Iz

LY
ny

[Lf2]s]asI ~Tei7]s
10{11]12{13}14}15]s 6]1 7] 181820
23 feaesfesiz7[esfeel3g p1

KXJ8-AK-03830

Blo

T3,
<)

(o2}

Y-0
[N
JGR [1.6-R:G

EE}FBET (QEREEEEEED

(el ihzhapalishe

marhs
‘L.H.drive vanicies
‘R.H.drive venicies

wheel speed sensor that

mal?

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

Is the resistance value of the

played the malfunction code nor-

dis-

Yes

Is the
ABS-ECU connector normal?
Standard value:

Front 0.9-1.1 kQ

Rear 1.3-2.1 kQ

resistance value of the

No

No
—'| Wheel speed sensor is defective }———-l Replace the wheel speed sensor

Yes

Broken harness wire in the wheel
speed sensor circuit.

44 Repair the harness

© Mitsubishi Motors Corporation
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Broken wire in the ABS-ECU in-
terface circuit.

———{ Replace the ABS-ECU
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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
any one of the wheel speed sensor
output signals during driving is abnor-

mal.

Is the condition of all 4 tyres the

same?

1. Are there no tyres with a large
difference in air pressure?

2. Are there no tyres with exces-
sive wear?

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

Yes

Yes

No

Make the condition of the tyres
the same.

Temporarily erase the diag-
nosis code and then carry out

a driving test.

Is the same malfunction code

Is there no looseness in the
mountings of the wheel speed
sensors? .

No

output?

No

(Hint) The cause of the abnormal wheel speed
sensor output could be noise in the sensor
signal from a loose wheel speed sensor.

The cause is probably uneven
tyre conditions.

Yes

Are there the correct number of
teeth on the wheel speed sensor
rotor?

Number of rotor teeth: 110

Yes

© Mitsubishi Motors Corporation

Jun. 1994

-1| ABS-ECU 1s defective
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Tighten fully or repair the defec-
tive place.

-NO—-[ Wrong rotor has been installed ]—-—-l Replace the rotor

———{ Replace the ABS-ECU
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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)
played when a broken wire cannot be
verified, and when the vehicle speed
reaches 8 km/h (56 mph) or more, no

pulses are input.

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

NOTE

(1) When there is a defective contact, inspect the
sensor cable by lightly flexing and stretching

it.

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

Front 0.9-1.1 kQ
Rear 1.3-2.1 k)

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
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
problem that is difficult to reproduce, there is
a possibility that the code will recur even
when the ABS-ECU is replaced.)

No__[ Wheel speed sensor is defective ]—-—i Replace the wheel speed sensor

Yes

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

Front 0.9-1.1 kQ

Rear 1.3-2.1 kQ

No

Yes

To next page

© Mitsubishi Motors Corporation
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Broken wire in the whee! speed

sensor circuit harness

—-——*i Repair the harness J
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-23

Front wheel speed sensor

——
14E0057

| From previous pageJ

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

Is the rotor of the wheel speed
sensor that shows a malfunc-
tion 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 all 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.

PWJE9086-F

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

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

[Comment] This

power

indicates

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.

2L

3W-Y

Fusible link ®
o Fusible link @
: —rusivie ink\b
& o
O ]
[1]2]
o 00
&
1 ABS
b 5 Power relay

s HYDRAULIC
52 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

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

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

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.)

Yes

Check that there are no defec-
tive contacts in the fusible link
or in each connector.

—N—o—-[ Repair the ABS-ECU connector

| ABS-ECU is defective

f——| Replace the ABS-ECU

KX35-AK-Q3503

EEEE
B Bl B B
[a\] Q [aV] [aV]
& Tl Th Tl
@ . >T |l o o
) ] t 1 1
B = L | = B
af \f——:%é\ Q@
“lios |s ABS-ECU J62 J1 )2 T3
% POWER % %4%%}4
(T2[3]a] & |5]8]7]8) TENNERE
BEREEDEEGE @m@mmm CLLCEDE
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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 solenoid 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

[GNITION show between the ABS-ECU
SWITCH{IGZ) ~ FUSIBLE LINK (D power terminal no. 6 and the
earth?
Yes
o >
o =
o ™
2falal
2 %’. When the engine is running,
o) J/B does a voltage of 10V or more [N, Check that there are no defec-
mz show between the ABS-ECU tive contacts in the fusible link
) solenoid valve voltage monitor or in each connector.
nn a4 terminal no. 82 and the earth?
5 sgn 10}
1 Yes
-t
D10DE [:!] Is the ABS-ECU connection
normal? (When the connector No
is disconnected, check if there —'l Repair the ABS-ECU connector
are no bends in the pins, or
that contact pressure is suffi-
’.; cient.)
@
- lee B8 o Yes
ABS-ECU is defective j—— Replace the ABS-ECU ]
oeeoe RN N O G (2
I_e_ooow 3 8 POy IS R
o &l & & &
T - b I R M
26 N E kA
i ol Bl B
Z 3l Bl # &
- of o of o
g ABS-ECU 62 I 3

e
A

'T

e [Te[a]a[s[~. ~18] 788
[2]a]a] A [5[6]7]8] EREEDECEEED
DEEEDRRRD 2227 SRR eRoed B1P3)

KXJ35-AK-03819
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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 diagram). unit.
Is the operation of the 4WD in- |\, | Broken hamness 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-,
ABB-ECU T dicator control unit is defective.
ﬁm ELEL] Inspect with the engine run-
% ning
[—é Repair the harness or replace
s I the 4WD indicator control unit
ol When the ABS-ECU connector
= is removed, is the voltage be-
e tween the harness-side con- No
(2 v nalviag) nector terminal no.55 and the
| 31 y [uu- i)
| 3 & earth normal?
JC o For 2WD: system voltage
GO R For 4WD: OV
> Yes
- ey
avY-G ,.;.I
1 Y-G <
%5 a8 IABSAECU is defective | Broken harness wire (thick
G“CD wire) between the ABS-ECU
s and the free-wheel engage
0l (00] switch.
EL
m/:' EWSENE | Replace the ABS-ECU I
[nnuunlmlunuum 1
BCECECRLEIDE
{ggggggm an) )\ | Repair the harness ]

IIEIEIUBL Aﬂﬂl’lﬂ
ECECALL D

TR E T e TERL

HE

mmmgmmmm:m-

E LR u Lkl

Remarks

0O : Vehicles built up to October, 1993
A 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)
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)

e When the 4WD indicator circuit is
defective

(Hint) 1. e A combination switch signal ab-
normality occurs at the following
times:

Broken harness wire (thick wire)

<Vehicles built up to October, 1993>

(1[2]a]a] A [s]6[7]e)
OERREEDECKD
TR

DEEENEIED)

IIEIMBI!
BOBEOTE

ABS-ECU
bl 5
% g g4
- [NDICATOR
T CONTROL
AEERE
v
55 107 7 6 -
(.IJ = = (&)
Vel
N
l;" =
> )
[z]afaTs| NATeT7]alelia] ] 5, PR aalviEn
HEBEDEDEDETED (516]7]6]8[:0
FRE$ WHEEL

(38T )

KX35-AK-Q3521

in the free-wheel engage switch
system or defective switch (stays
OFF)
® (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
4AWD 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>

N [8]7]8)
OENEECECEE
: A_]54[56)

BefEselsolec| 61 82

apolviooaoin
OENEEDED

114
4
3 s
| #1]% % % o
v
?55 107 7 (3
% g
-~ -
- ' >
<3 I L 30 2
¢ x
A28 R0
27032L-W}
4250027 Y-G

lig

(39B:8F )

( enter

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
4WD 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
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

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

4WD indicator ECU is defective

Replace the 4WD indicator ECU

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.

When the ABS-ECU connector is

removed, is the voltage between the

harness-side connector terminal no.

107 and the earth normal? No

When center differential is locked:
ov

When center differential is free:
system voltage

Yes

Broken harness wire between the ABS-ECU and the

ABS-ECU is defective center differential lock detection switch

Replace the ABS-ECU

Repair the harness

© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F REVISED



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

E-7 | Wh

en diagnosis code no. 27 is displayed

<Vehicles with rear differential lock>

[Comment] This malfunction code is output by [Hintl When this malfunction code is output, and
the ABS-ECU when there is a broken also none of the 4WD indicator lamps (rear
harness wire or a defective rear dif- differential lamp) are illuminated, the cause
ferential lock circuit (thick wire in cir- is likely to be the power circuit in the
cuit diagram) in the rear differential 4WD indicator control unit.
lock detection switch system.

Does the 4WD indicator lamp No Broken harness wire (thick
(rear differential lamp) operate wire) between the rear dif-
normaily? ferential lock control unit and
Yes the rear differential lock detec-
tion switch, power circuit of
ABS-ECU rear differential control unit or
Inspect with the engine run- rear differential lock control
" e Cucy ning unit is defective
108 When the ABS-ECU connector Repair the harness or replace
is removed, is the voltage be- the rear differential lock control
tween the harness-side con- unit
5 EIMEICY nector terminal no. 108 and
& the earth normal? No
When rear differential is lock-
A EE@EERENTIAL ed: OV
23]~ e7]e1g] | CONTROL UNIT % When rear differential is free:
L S T e system voltage
I ;’Ia Yes
wig| 2
Gleis(s) a4
[ Jjor | ABS-ECU s defective | Broken hamess wire (thick
BOOUTEED R A wire) between the ABS-ECU
. and the rear differential lock
: T @ ‘ switch
.o

Remarks

KX35-AK-Q3523

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

| Replace the ABS-ECU |

| Repair the harness

i
i
L 1

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F 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 Is f 18 12 No Replace the fuse after eliminat-
switch (IG1) S Tuse no. 18 normals ing the cause of the blowout.
Yes
Disconnect the ABS-ECU
connector and inspect with
the engine running.
Does battery voltage show be- S
tween the ABS-ECU harness- |No tovs):;n(t:'r:wlt mt_theblharlr(wesztt;]e-
side connector terminal no. 108 ABS~ECUeJunC lonbiock andithe
> and the earth? ’
- Yes
Jumper 3
connector | Repair the harness j

| ABS-ECU is defective __——{ Replace the ABSECU___|

R-L

ABS-ECU 108
5y

fowod

A_fododiod
Roshofiodfiodighuifu ]

112]31af A [s[6]7T8) ffsr]sefss] a_ [se]s5)
Lo lofrefisfiashs]i7is]] [[s6]s7]selsoeol 61 [ e2]

37E0001
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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.

L-R
L-Y

o mesoolvionoo
¥ . (s e e
ENRERror
maining
BORO0T
.}
>

Al J14{% Z161718]9
oo seopy ¥ 22
(2 bR g bik

X
ABS-ECU ) 108

A
R-W-P

T3]a] A 1518l 78
DR BEERECED

Remarks
Q:L.H.arive venicle
AR.H artve vehicle

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 7

| ABS-ECU is defective

}——= Replace the ABS-ECU ]

PWJE9086-F
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994> 35-29

E-8 | When diagnosis code no. 31 is displayed

[Comment] This code is displayed when there is  (Hint) If there is a short in the G sensor power

an abnormality in the G sensor power
voltage (including a short in the G

sensor power harness).

harness, code no. 32 will be output at the
same time as this code.

[1]2]s]4] A Ts[8[7]s]
[e1ojtT12}taf1afi5]16{171¢]

Gif5elsa_A [54]55)
l5ejs7sel5aleo] 61] 62
fothod A |

ABS-ECU

111}110 103

0. 85B-R
0.85L-W
0. 85L

%x1 NOISE FILTER

%2 LOW-PABS FILTER

%3 AMPLIFICATION CIRCUIT

x4 HALF-WAVE RECTIFICATION CIRCUIT
%5 OBCILLATION CIRCUIT

KX35-AK-Q3514

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

N—°-| ABS-ECU is defective

Yes

I Replace the ABS-ECU

<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 — -
—'| G sensor circuit is defective |

| 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?

N—o-l ABS-ECU circuit is defective |

l Replace the ABS-ECU

Yes

Short in the harness between

the ABS-ECU and the G sensor

—-| Repair the harness

2 33milninisl Mabaze Caymaxating _lun 1994
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35-30 SERVICE BRAKES - ABS Troubleshooting <Vehicles built up to May, 1994>

E-9

When diagnosis code no. 32 is displayed

<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.

(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 vehicle is on a
horizontal surface)

Main problem location

2.510.44V

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

vehicle on a

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

No

normal?

Standard value: 2.5+0.44V

Is the G sensor voltage output No

Yes

Remove the G sensor and

check the voltage output.

Is the G sensor output
voltage between 0.3-
4.7V?

(output is 0.2V or less)

No
(output is 4.8V or more)

Inspection chart 1
(P.35-31)

Yes

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

inspection chart 2
(P.35-32)

Yes

G sensor is defective

A position
Approx. 50°

B position
Approx. 50°

14E0086

When the G sensor is
tilted as shown in the il-
lustration, is the output
voltage the following?
A position: 0.3-0.7V
B position: 4.3-4.7V

No Repair the mal-
function
Replace the G
sensor

No G sensor s

Yes

ABS-ECU is defective

defective

© Mitsubishi Motors Corporation

Jun. 1994
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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 7.0-7.5V at the
ABS-ECU connector terminal no.
103?

No

Yes

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?

No__["ABS-ECU is defective

Yes

| Replace the ABS-ECU

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

—»[ Repair the harness

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

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

———| 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)

Inspect with the ignition key in >

L< the “ACC" position

Yes

To next page

© Mitsubishi Motors Corporation

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?

Yioi G sensor is defective

No (0 Q)

| 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?

(NO__TABSECU is defective

rRepIace the ABS-ECU

Yes

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

——->| Repair the harness

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

l From previous page |

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

Standard value: 2.5+0.44 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

———{ Replace the ABS-ECU

Is there continuity between the
ABS-ECU connector terminal no.

Yes

111 and the earth?

(No__.[ABSECU is defective

Yes

| Replace the ABS-ECU

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

—| Repair the harness

© Mitau_bishi Motors Corporation
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{ G sensor is defective

|—’LRepIace the G sensor
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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 voltage (when vehicle is on a
horizontal surface)

Main problem location

2.6+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 wvehicle on a
horizontal surface and check
the G sensor voltage output
with the multi-use tester or
MUT-IL.
No
Is the G sensor voltage output |\ Is the G sensor output No (P.36-32-2)
normal? voltage between 0.5- s 46V
Standard value: 2.5+0.12V 45v (output is 4.6V or morell" |ngpection chart 2
(P.35-32-3)
Yes Yes
Is there no malfunction N -
Remove the G sensor and caused by looseness in 0 Repayr the mal-
check the voltage output. the G sensor mounting function
bolt?
Yes
. . Replace the G
G sensor is defective sensor
A position B position When the G sensor is
! ! tilted as shown in the il-
90° |‘ 90° lustration, is the output [No G sensor is
| voltage the following? defective
‘ 5 A position: 1.3-1.6V
B position: 3.4-3.6V
Yes
. \/ |
‘ LConnectord ’
. . Replace the ABS-
| | 14E0171 ABS-ECU is defective ECU
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35-32-2

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

Inspection Chart 1

Inspect with the engine run-
ning

When the G sensor connector is
disconnected, is there battery
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)

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

——-L Repair the harness

No Inspect with the ignition key
in the "ACC" position

Yes

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?

Yes - -
'—‘I G sensor is defective

No (0 Q)

| 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?

[NO["ABS-ECU is defective

| Replace the ABS-ECU

Yes

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

—-I Repair the harness

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

—-I Repair the harness

Is the voltage at the ABS-ECU N
: o]
terminal no. 110 normal?
Standard value: 2.5+0.12V
Yes
© Mitsubishi Motors Corporation Jun. 1994

o 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 con-
nector terminal no. 2 and the
earth?

No

Is there continuity between the

Yes

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

No , -
———{ ABS-ECU is defective

Yes

| Replace the ABS-ECU

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

—-| Repair the harness

© Mitsubishi Motors Corporation
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I G sensor is defective

l——-i Replace the G sensor
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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 @

&
= fix]
3,
J/B
o
154

Vehicles without

" e
(6[7]8[9]10[1112
] Vehicles with
auto-cruise controll auto-cruise control
f——_—)‘-“*

0 0. B5W-R
= W-R
© 2
ISton CA2 2 |Stop
amp amp
switch / \g‘)—ﬁ{ SWIteh  Teminal
ORF = 90N o ~*orr =8| (75T
3
2|’ G
© 0.85G
o
NO CONNECTION
\___—V______J
0. 85G
Stop
lamp
l
ABS-ECU 109
%—‘A
f13
Earth Earth Earth Earth
v v v v

KX35-AK-Q3506

1]2]3]a] A [5]6]7[8]| [b1selsa] A [64]65
[el1of1[sehsrafisiie17jie]] |pejs7eloeleol 61] 62|

© 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)

Does the stop lamp illuminate No inspect the stop lamp system
and switch off normally? circuits, and repair the malfunc-

Yes tion.

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

When the brake pedal is
depressed, does system volt- | g
age show between the con-
nector terminal no. 109 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

PWJE9086-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.

° Pro_blim with O't\lhe stop hlamﬁ (Hint) If the stop lamp illuminates and switches
switch being (even thoug 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 period
of 15 minutes or more.)

Does the stop lamp illuminate |NO | Inspect the stop lamp system
and switch off normally? c_ircuits, and repair the malfunc-
Yos tion.
FUSIBLE LINK @
& Disconnect the ABS-ECU
7, connector, and inspect the
J/B harness-side connector.
o
1354
7 nawsﬁﬁ
BEIEICITIRE
HLTHOUT | XLTH o When the brake pedal is :
CONTROL | CONTROL depressed, does system volt- |y | Broken harness wire between
E 1. 25¥-R} age show between the con- the stop lamp switch and the
© g1ae3 & nector terminal no. 109 and ABS-ECU.
N JsC =
Y : :\ & the earth?
AP [ |2
swieH| /| - [RBayg T Yes
OFF 10K *12 CONNECT I ON
ey s ali
\ OFF SWITCH @
OR}' ~eqpp ~ 2

0- 85G

3

0. 85G

ABS-ECU

2[3[41‘5 []

V3 1a(18]16(17]18{10{20R 1} 2|
Tja4ja5iz6[27]2efee
o

KX38-AK-03834

© Mitsubishi Motors Corporation
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| ABS-ECU is defective

I—-| Replace the ABS-ECU

l
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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

flow to the solenoid even when

Ignition
switch (IG1)

[=]
)

B

3la
gl 7
J/B

n
1]
S
w

Bl7 7
8 9{10[11{12[13]14]15[18

x>
m
FododoX podoposiod 12
107
Combination
meter G;)
8
et | 158
o
&
N
(1]2]3]
(G-R) 1 (G-R)
&
[} HYDRAULIC
8 UNIT

Solenoid
valve

1.25Y-B) 1.25Y-B !

=
o

1. 25G-Y
1. 25Y-G |

(&)
1

(=S

1. 25Y-R 1.25Y-R )
(»—\

1. 25G-Y
1. 25Y-G.

Q)
n

1

L“mm

==

ABS-ECU

L Db

1{2i3[/4] A |5|6[7|8 162/63] A 5455
0{10}11]12|13{14)15{18{17|18 66|67|58|58|60( 61 | 82

KX35-AK-Q3502

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 ()

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.

N—O- Replace the hydraulic unit

Yes

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

if 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
range?

Standard value: 1.0-1.3 O

Yes

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

rRepair the harness |

ABS-ECU is defective

——{ Replace the ABS-ECU |

®© Mitsubishi Motors Corporation
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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 OFF, the ABS-ECU diagnoses a
solenoid valve drive circuit. If there is broken wire or short in the solenoid
no current flowing to the solenoid coil or a broken wire or short in the
even when the solenoid is ON, or harness, and this malfunction code is
the current continues to flow to the output.

solenoid even when the solenoid is

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

nector.
S ey
3 Is the resistance value of the
T solenoid valve within the stand- |No [Replace the hydraulic unit ]
.ng ard value range? eplace the nydrautic u
= Standard value: 1.0-1.3 Q
Yes
|mm] Connect the hydraulic unit
= 8 10 pin connector, remove
GRUBLNAT ION the ABS-ECU connector and
v m(@ inspect.
EECEECETITTIGk
18
p
N If the resistance value of the Broken harness wire or short
(23] . h ”
GR 18 G-B solenoid valve that shows a |No | in the solenoid valve that has a
A , malfunction code is measured resistance value outside of the
o I et .
4 ; ' at the ABS-ECU connector, is standard value range.
006000/ . e
oooggl gUK??AUU? ' the value within the standard
1 b range?
§RLRoI0 Do Standard value: 1.0-1.3 Q
b Yes | Repair the harness |

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

1.25Y-G! 1.25Y-G ¢

1.25G-Y_ 1.25G-Y

TR

ittt
forpe]_A Jooahed
RXI5-AK- 93098 E’:EIIIZKI@:]
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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 output.

1[2[aJa] A [s[e[7]e] (15259 A [54]55
[e]r0l11/1e)r3f1alss(16[1716]| |[sel57isel5eleo] 61] 62

KX35-AK-Q3505

< Remove the valve relay and >

inspect.
Ignition
Fusible link © switch {IG1)
—— No - -
: z When the valve relay unit is in- ———cl Valve relay is defective I
& & ] spected, are the results as fol-
8[7]8] 7 lows? )
B ¢ No0.85-No.86: resistance | Replace the valve relay I
@Z value 60-120Q
104 e No0.30-No.87a: continuity
- ¢ No0.30-No0.87: no continuity
ielalaf><lsle :ﬁ“ Battery voltage applied be-
e tween terminals No.85-No.85
- e No0.30-No.87: continuity
- ¢ N0.30-No.87a: no continuity
Yes
i@r f '“4’°“?<"°*°1"°*°*‘*‘*35i
— 107 Replace the valve relay and
C%Te?'“a“on R remove the hydraulic unit
m O connector
158
o When the ignition switch is | No | Broken wire in the hydraulic
. turned to “ON”", does system unit power harness
voltage show between the 1
hydraulic unit harness-side con- .
nector terminal no. 52 and the Repair the harness
1 earth?
HYDRAULIC 7
UNIT - Yes
i Is there continuity between the [ NO | Harness in the hydraulic unit is
Valve y | hydraulic unit connector ter- defective
86 187 rolay ! minals no. 8 and no. 77 1
|
E"\LV' 30 i Yes Repair the harness or replace
! the hydraulic unit
85 [87a E Connect the hydraulic unit
! connector and remove the
—— g yTooooo——TooToooooo— P 3 ABS-ECU connector

10 Ja _[9 >[7
o m |
n Ed Tel Eﬂ
o | DEE
— o« 411 - -

5&7-5“ -----—---—~—E—~=—'_=—-—;3 Does a resistance value of 60~ | No | Harness between the ABS-
3 i 120Q show between the har- ECU and the hydraulic unit is
& [ z 1 _l Lﬁ ness-side connector terminals defective
- = = no. 5 and no. 4?

5 Ja B2 5 |

5 ABS es ;

%4 %‘ Ecy Repair the harness |
Is there continuity between No | Harness between the ABS-
harness-side  connector  ter- ECU and the hydraulic unit is
minal no. 62 and the earth? defective

Yes

l

Repair the harness |

ABS-ECU is defective

© Mitsubishi Motors Corporation Jun. 1994
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| 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

£V

>
2

38

Remove the valve relay and
inspect.

(

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.

)

When the valve relay unit is in-

spected, are the results as fol-

lows?

e No0.85-No.86:
value 60-120Q

¢ No0.30-No.87a: continuity

¢ N0.30-No0.87: no continuity

Battery voltage applied be-

tween terminals No.85-No.85

e No0.30-No.87: continuity

¢ No0.30-No.87a: no continuity

resistance

‘N—o-l Valve relay is defective

| Replace the valve relay

Yes

Replace the valve relay and
remove the hydraulic unit
connector

18 When the ignition switch is |[No | Broken wire in the hydraulic
o . Lﬂmamuidn} turned to “ON", does system unit power harness
8l (i T
of [ ke e oRdg i voltage show between the l
< hydraulic unit harness-side con- .
2 nector terminal no. 52 and the Repair the harness
HYpgAuLLC ; X I I H earth?
000/ ;
ls2 G CON Yes
b 4 : E
E ) ' R . . . oo
les o7 NELNE P is there continuity between the [NO | Harness in the hydraulic unit is
é...y 30 b hydraulic unit connector ter- defective
= b minals no. 8 and no. 7? I
3 "
P Yes Repair the harness or replace
5 o T TR ; the hydraulic unit
& I & nee b ! Connect the hydraulic unit
“he Lol K Ags connector and remove the
o 't AR ABS-ECU connector
I Fan Y o| GERTRRRE
s Ja } ~jg2
i 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. 47 1
Yes [ Repair the harness
Is there continuity between No Harness between the ABS-
harness-side  connector  ter- ECU and the hydraulic unit is
minal no. 62 and the earth? defective
Yes |
| Repair the harness l
| ABSECU is defective ——{ Replace the ABS-ECU |
© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F

REVISED



35-35-2

NOTES

© Mitsubishi Motors Corporation  pac. 1993 PWJE9086-E ADDED



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

E-13 | When diagnosis code no. 53 is displayed
[Comment] This code is output by the ABS-ECU e Motor will not stop
}Nnen t_he motor relay or motor IS a8 (Hint) Temporarily turn the ignition switch to OFF
0 of\\;IVS' av d and after releasing the fail-safe
° Motor re.ﬁy oes ngt doperate mechanism, carry out an actuator test with
. O;‘)?r will not work due to some the multi-use tester. If the sound of the
R/qo em ” ) h motor working is heard during the multi-
¢ otrc])r_ wi ”f?,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
FUSIBLE LINK @ Repair the harness between the
R E— hydraulic unit and the ABS-ECU.
> < Remove the motor relay >
-
3]
oA s
N
87 )86 When the motor relay is inspected, —-o—-l Motor relay is defective 1
EE[R$ are the results as follows?
---% e No.85-No0.86: resistance value
OFF JON 30-60Q
30 185 e No0.30-No0.87: no continuity I?ema‘:e the motor relay l
: Battery voltage applied between
Fol™ """ 5 11 terminals No.85-No.86
by - e No0.30-No.87: continuity
Bl - @ o Yes
- B
mEaolvinoan i ts th t rth &—-l? t the earth ]
V) a0 RINTY aalatz s the pump motor ea con- onnect the ear
[~ =" a nected properly?
g 0s 06|02 Yes
TIEIE]] i H
- +
& ] gl 3 install the motor relay and
- - remove the hydraulic unit con-
5 106 | 12 nector
ABS-ECU I
E-{ %« No —
Does system voltage show be- Broken wire in the pump motor
tween the harness-side connector power circuit
terminal no. 51 and the earth?
Yes
Repair the harness
Connect the hydraulic unit con-
nector and remove the ABS-
Remarks ECU connector
O : Vehicles built up to October, 1993
A @ Vehicles built from November, 1993
No
Is there a resistance of 30-60Q Harness between the hydraulic
between the harness-side connec- No unit and the ABS-ECU is defective
tor terminals no. 5 and no. 12?
KX35-AK-Q3625 Yes

© Mitsubishi Motors Corporation
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Is there a resistance of 0.1-0.3Q
between the harness-side connec-
tor terminal no. 106 and the earth?

Yes

[T?epair the harness J

‘ﬁs-Ecu is defective

J.__-| Replace the ABS-ECU J
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SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>

35-36-1

\O Q
Battery
. 9
> l
Fuse 5
Load Connector
switch inspection
i o
J
Load

16X0370

1650253

1650250

16580252

© Mitsubishi Motors Corporation Jun. 1994

ABS TROUBLESHOOTING
<Vehicles built from June, 1994>

INSPECTION SERVICE POINTS FOR A BLOWN
FUSE

Remove the fuse and measure the resistance between the load
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
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
a momentary short circuit has probably caused the fuse to blow.

The main causes of a short circuit are the following.

® Harness being clamped by the vehicle body

® Damage to the outer, casing of the harness due to wear or
heat

e Water getting into the connector or circuitry

® Human error (mistakenly shorting a circuit, etc.)

POINTS TO NOTE FORINTERMITTENT MALFUNC-
TIONS.

Intermittent malfunctions often occur under certain conditions,
and if these conditions can be ascertained, determining the
cause becomes simple. In order to 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).

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

® (Gently shake the wiring harness up, down and to the left and
right.

® Gently rock each sensor and relay, etc. by hand.

® Gently 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.

PWJE9086-F ADDED



35-36-2 SERVICE BRAKES - ABS Troubleshooting <Vehicles built from June, 1994>
STANDARD FLOW OF DIAGNOSTIC TROUBLESHOOTING

rGathering informaiton from customeT!——»| Verify complaint
Reoccurs Does not reoccur
\J Y
Check diagnosis code Check diagnosis code
(Refer to P.35-36-3) (Refer to P.35-36-3)
No l?iagnosis, qode or Diagnosis code Diagnosis code No diagnosis code
can't communicate displayed displayed

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

LBasic brake system is normal or not | l

Abormal Normal

Recheck trouble symptom |

LCheck basic brake system. [

No diagnosis
Check diagnosis codes (Refer to | code
P.35-36-3)
Trouble code
Y displayed \j
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 doesn't 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 For road surfaces such as snow-covered roads and gravel roads, the braking distance for
(Long braking distance) 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 speed 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 Jun. 1994 PWJES086-F ADDED




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

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-II.

14E0188

<Petrol powered vehicles, Diesel Without the MUT-II

powered vehicles - R.H. ‘\’/"|"°’ o 1. Turn the ignition switch off and then disconnect the valve
ave ey relay connector.
2. Use the special tool to earth diagnosis connector terminal
No. 1.

C\
e Motor

relay

attery stay

14E0194

2. Use the special tool to earth diagnosis connector terminal

LT T2TaJa]s]el7]8 No. 1.
MB991529 ~| IEIIIIEIEI \ 3. Turn the ignition switch to ON and then take a reading of the

\
= & %\ diagnosis codes from the flashing of the ABS warning lamp.
N ]i

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

NOTE

Diagnosis code No. 51 (indicating an open or short circuit in
Junction
block

Diagnosis

connector
) 14E0207

When diagnosis code No. 24 is output When no diagnosis code is output
1—]—0.5 sec I_T_O‘5 sec.
1.5 0.5 sec. -I--I H—'
Warning ON Secs. Warning ON
lamp OFF k lamp OFF
1
Pause time Tens  Place Units
3 secs. signal  division  signal
2 secs. 14N0173 14N0174
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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 P.35-36-14.)

ERASING DIAGNOSIS CODES
With the MUT-1I

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

Without the MUT-I1

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.
Diagnosis Inspection item Diagnosis content Reference
code no. page
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 P.35-36-8
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 solenoid valve P.35-36-13
43 Rear solenoid valve
51 Valve relay P35-36-14
53 Motor relay, motor P.35-36-15
63
Replace the ABS-ECU -
64
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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 circuit

Probable cause

[Comment]

wheel speed sensors.

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

e Malfunction of wheel speed sensor
e Malfunction of wiring harness or connector
e 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.

e 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

NG

»| Check the following connectors.

NG

A-16 <LHD>, C-36 <RHD>, E-28,
A-38, A-62, G-17 and G-01

¢0K

Check trouble symptoms.

lOK

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

NG

[ ox

Check the following connector.

NG .
——= Repair

e E-12
l oK

| Check trouble symptoms. j

NG

Wheel speed sensor inspection
(Refer to P.35-79)

[ ox

NG

ken or deformed.

[ ox

e

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

[ Replace the ABS-ECU.

NG

F—————

Check whether rotor teeth are bro- ———»

Repair

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

’ Replace the wheel speed sensor.

| Replace the rotor.

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
Malfunction of rotor

Malfunction of wheel bearing

Malfunction of wiring harness or connector
Malfunction of ABS-ECU

[Replace the wheel speed sensor.

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

Wheel speed sensor installation inspec- | NG Repair
tion.
; oK
Wheel speed sensor output voltage in- NG Wheel speed sensor inspection NG
spection (Refer to P.35-48) (Refer to P.35-79)
¢ oK ¢ oK
NG . NG
Check the following connector. -~ Repair | Check whether rotor teeth are bro- ———a- I Replace the rotor.
e E-12 ken or deformed.
l oK ‘ oK
Wheel bearing inspection OK
[ Check trouble symptorms. | (Refer 1o GROUP 26 and 27 - Service |
l NG Adjustment Procedures.)
| Replace the ABS-ECU. |
© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-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

[Comment]

longer output.

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

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

Caution

If battery voltage drops or rises during inspection, this code will be output as well. If the voltage returns
to the specified value, this code is no longer output.
Before carrying out the following inspection, check the battery level, and refill it if necessary.

Measure at the ABS-ECU connectors

E-12:

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

e Start the engine.
Voltage between 13 - body earth
OK: System voltage

NG

——— Repair

NG

Check the harness wire between the

OK

y

ignition switch and the ABS-ECU, and
repair if necessary.

Check the following connector.
o E-12

‘OK

NG  _ | Check the following connectors and
diode.
e (C-116, C-115 and C-35
‘ oK
| Check trouble symptoms.
¢ oK
f Check the battery. |
NG .
| Repair

l Check trouble symptoms.

’L>\ Replace the ABS-ECU.

Code No. 21, 22, 23, 24 Wheel speed sensor short circuit

Probable cause

[Comment]

These codes are output at the following times:

® When an open circuit cannot be found, but more than one wheel speed sensor
does not output any signal during driving at 8 km/h or higher.

® When a chipped or plugged-up rotor tooth, etc. is detected.

¢ When the sensor output drops and anti-lock control is continuously carried out
due to a defective sensor or a warped rotor.

Malfunction of wheel speed sensor
Malfunction of rotor

Malfunction of wheel bearing

Malfunction of wiring harness or connector
Malfunction of ABS-ECU

Wheel speed sensor installation inspec-

tion.
¢ oK

Measure at the ABS-ECU connector

E-12:

® Disconnect the connector and mea-
sure at 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>

lOK

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

T ox

Check the following connector.

T e

NG A
————-» Repair
NG Ch < NG .
AL . eck the following connectors. +———— Repair
® A-16 <LHD»>, C-34, C-36 <RHD>,
E-28, A-38, A-62, G-18 and G-O1
l OK
N
FCheck trouble symptoms. }G—> Check the harness wire between each
wheel speed sensor and ABS-ECU, and
repair if necessary.
NG Wheel d i i NG
EEE— eel speed sensor inspection
(Refor topP.35-79) P | Replace the wheel speed sensor. ]
(014
NG ) v NG
+———= Repair| Check whether rotor teeth are bro- l Ren h
ken or deformed. eplace the rotor. ‘

J ox

| Check trouble symptoms.

| Wheel bearing inspection
(Refer to GROUP 26 and 27 - Service

LNG

Adjustment Procedures.)

| Replace the ABS-ECU.

© Mitsubishi Motors Corporation
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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.

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

Does the 4WD indicator lamp (Center
differential lock lamp) operate normally?

No

Yes

Measure at ABS-ECU connector E-13:

Disconnect the connector and mea-
sure at the harness side.
Ignition switch: ON
Voltage between 45 - body earth
OK: System voltage <for 2WD>

0 V <for 4WD>

OK

Check the following connector.

NG
E-13

lOK

| Check trouble symptom.

4WD indicator ECU inspection

ment Procedures.)

(Refer to GROUP 22 - Service Adjust-

NG

—

Check the following connectors.
e F-13, C-35 C-77 <lHD>,
<RHD>, C-28 and A-59

C-78

NG

F——

‘OK

Check trouble symptom.

NG

p———————» Repair

}L>| Replace the ABS-ECU.

| 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.

® 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 AWD indicator lamp operate
normally?

\

NG 0K

Measure at the ABS-ECU connector E-13:

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

® Ignition switch: ON

e Transfer shift lever 4H

¢ \oltage between 35 - body earth
OK: System voltage

ANCL Check the following connectors.
e E-13, C-35, C-77 <LHD>, C-78
<RHD>, C-50 and B-03

NG

Y oK

NG

| Check trouble symptoms.

‘OK

Check the following connector.
e FE-13
i oK

| Check trouble symptomi

NG

————————= Repair

"]Lq Replace the ABS-ECU.

’ Continued on next page

© Mitsubishi Motors Corporation
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—— 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

‘ Continued from previous page '

Trouble symptom

Main causes

Remedy

Even when thé 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-wheel 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

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

AWD indicator center differential lamp
iluminates 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

4AWD indicator 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.

© Mitsubishi Motors Corporation Jun. 1994
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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 circuit occurs in rear differential

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

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

NG

oK

NG

Measure at the ABS-ECU connector E-13:
® Disconnect the connector and mea-
sure at the harness side.

Ignition switch: ON

Rear differential lock switch: OFF
Voltage between 46 - body earth
OK: System voltage

P

Check the following connector.
e E-13

NG

—

OK

[Eheck trouble symptoms.

Rear differential lock ECU inspection
(Refer to GROUP 27 - Rear Differential
Lock.)

NG

e -

Check the following connectors.
e FE-13, E-29, E-26 and G-18

—_—

lOK

Check trouble symptom.

]NG

Repair

N
L—G—>| 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 lock 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 to the

This code is output when this line is interrupted.

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

Is the fuse no. 18 normal?

NG

oK

NG

Measure at the ABS-ECU connector

E-13:

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

® |gnition switch ON

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

lOK

Check the following connector.
e E-13

e

[ ox

Check trouble symptoms.

© Mitsubishi Motors Corporation
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Replace the fuse after eliminating the
cause of the blowout.

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

A

‘OK

Check trouble symptoms.

NG

Repair

}L»Lﬂepbce the ABS-ECU.

PWJE9086-F

Repair

Check the harness 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] e Malfunction of G-sensor

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

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

G-sensor inspection ‘_NL>[ Replace the G-sensor.
‘ oK
NG . NG
Measure at the ABS-ECU connector E-12:f "~ . | Check the following connector. L = Repair
® [gnition switch: ON e E-33
® Voltage between 4 — 17 ¢ oK
OK: 25+0.12 V

h | .
oK Check trouble symptom
l NG

Check the harness between the G-sen-
sor and the ABS-ECU, and repair if neces-
sary.

Y
Check the following connector. NG > Repair

o E-12

p O

| Check trouble symptom. I
l NG

| Replace the ABS-ECU. |

© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F ADDED



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

Code No. 33 Stop lamp switch system

Probable cause

[Comment]
These codes are output at the following times

the stop lamp switch system.

e Malfunction of stop lamp switch

: ® Malfunction of harness or connector
® When the stop lamp switch is not be turned off (when the stop lamp switch | ® Malfunction of ABS-ECU

stays on for 15 minutes or more although the ABS is not operating)
o When the ABS-ECU determines that there is an open circuit in harness of

Does the stop lamp illuminate and switch __N_Cl__§

off normally?

Yes

NG
Stop lamp switch installation inspection. k—> Repair
0K
Y
Stop lamp switch inspection ——»1 Replace the stop lamp switch.

(Refer to P.35-37)

Tor

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

\j NG

‘ oK
NG

Measure atthe ABS-ECU connector E-13:[— ™

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

® Stop lamp switch: ON

Check the following connectors. —* Repair

e C-101, C-108, C-82, E-29, C-62*1,
C-76*2, C-63*2, C-78*2 <RHD> and
C-62*? <LHD>

® \Voltage between 34 - body earth
OK: System voltage

lOK

OK

Check trouble symptom. ‘

e

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

\j
NG
Check the following connector. —

e FE-13
l OK

Repair

| Check trouble symptom. }LV[

Replace the ABS-ECU.

NOTE

(1) *1indicates vehicles without auto-cruise control system.
(2) *2indicates 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] e Malfunction of wiring harness
The ABS-ECU always monitors the solenoid valve drive circuit. It determines ¢ Malfunction of hydraulic unit
that there is an open or short-circuit in the solenoid coil or in a harness: e Malfunction of ABS-ECU

e When no current flows in the solenoid even though the ABS-ECU turns on

it, and vice versa.

Measure at hydraulic unit connectors

A-63 and A-64.

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

e Resistance values between the fol-
lowing terminals
4-12,5-12,6-12
OK: 471025 Q
1-12,2-12,3-12
OK: 9.0£05 Q

NG

b

lOK

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

HU side 2 5 3 6

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

HU side 1 4
|
ABS-ECU 52 41

NG

side (E-12)
o

Measure at hydraulic unit connector A-64
and ABS relay box connector A-119:
® Disconnect the connector and mea-
sure at the harness side.
® Continuity between the following ter-
minals
OK: Continuity

HU side 12

|
ABS relay 1
box side

NG

OK

A

Check the following connectors.
e FE-12 and E-13

NG

—

LOK

Check trouble symptoms.

NG

© Mitsubishi Motors Corporation Jun. 1994

Replace the hydraulic unit.

Check the following connectors. L Repair

e C-34<LHD>, C-36 <RHD>, A-63, E-12
and E-13
l oK

Check trouble symptoms. 1

[ ox

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

NG
Check the following connectors. ———— Repair

® A64 and A-118

[ ox
NG

Check trouble symptoms. )._____. Check the harness between the hydrau-
e lic unit and valve relay, and repair if neces-
sary.

Repair

| Replace the ABS-ECU.
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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 monitor line. That is how
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

Matfunction 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. Thatis 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 it illuminates, the valve relay may be defective. So carry out the following proce-

dure.

I ABS relay box inspection

‘oo<

Measure at the ABS relay box connector

A-119:

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

e \/oltage between 6 - body earth
OK: System voltage

NG

-

}——NG—>I 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.
® 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.

e Continuity between 48 — body earth
OK: Continuity

NG

NG

Check harness between fusible link No.
1 and valve relay, and repair if necessary.

Check the following connector.
® A-119, C-34 <LHD> and C-36 <RHD>

OK

R

E

Check the following connector.
e E-13

© Mitsubishi Motors Corporation

OK

f~*1 Check trouble symptoms. 7

Jun. 1994

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

sary.

NG

PWJE9086-F

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

[Comment]

(motor is not operating, etc.)

These codes are output at the following times:
® When the motor relay is on but no signal is input to the motor monitor line

e \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.)
When the motor relay does not operate

e Malfunction of motor relay

® Malfunction of wiring harness or connector
® Malfunction of hydraulic unit

® 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
Is the sound of the motor operating heard
for items 01 - 03 only?

—

No

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

NG

ABS relay box inspection.

OK

}—’Lﬁeplace the ABS relay box.

Measure at ABS relay box connector

A-120:

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

® \oltage between 11 - body earth
OK: System voltage

NG

EEE—

NG

Check the harness between the fusible | "2 Repair
link No. 1 and ABS motor relay, and repair

if necessary.

P

Measure at ABS-ECU connectors E-12
and E-13:
® Disconnect the connector and mea-
sure at the harness side.
® Resistance between 26 - 38
OK: 72 - 88 Q

NG

NG

Check the following connectors. ———= Repair

® A-120, C34 <LHD> and C-36

<RHD>
[

OK

NG

}——>

Check trouble symptoms, Check the harness between motor relay

and ABS-ECU, and repair if necessary.

Measure at ABS-ECU connector E-13:

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

® Resistance between 49 - body earth
OK: 01 -03Q

NG

———

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

[or

NG

Check the motor operation
(Refer to P.35-563-2)

N

Replace the hydraulic unit.

oK

v

Check the following connector.

E——

e E-13
o

NG

Check trouble symptoms.

Repair

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

ABS 3 seconds and then stays switched off.
warning lamp 16E0267 4. If the illumination is other than the above, check the diagno-
sis codes.
Approx. 3 Approx. 3
second second
ABS illuminated ,
warning Not !
lamp illuminated ; L
|
START
Ignjticl)_]n ON | |
SWiItCH ACC* l
LOCK

14EQ0S54
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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 P.35-36-18
When the ignition key is turned to "ON"” (engine stopped), the ABS warning lamp 3 P.35-36-19
does not illuminate.
After the engine starts, the lamp remains illuminated. 4 P.35-36-19
When the ignition key is turned to “START", the ABS warning lamp does not 5 P.35-36-20
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. If steering movements are made when driving at high speed, or when driving on road surfaces with
low frictional resistance, or when passing over bumps, the ABS may operate even though sudden
braking is not being applied. Because of this, when getting information from the customer, check
if the problem occurred while driving under such conditions as these.

2. During ABS operation, changes in the feeling of the brake pedal (vibration may occur or pedal may
not be able to he 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.
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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

NG

Measure at the diagnostic connector
C-113 (16-pin.):
® \oltage between 16 - body earth

OK: Battery voltage

OK

Measure at the diagnosis connector

C-113 (16-pin.):

e Continuity between 4 - body earth

e Continuity between 5 - body earth
OK: Continuity

¢0|<

l Replace the MUT-IL

Inspection Procedure 2

Check the following connectors.
e (C-108 <LHD>, C-107 <RHD>, A-19X,
C-103 and C-101

'

Check trouble symptom.

NG

NG

Check the following connector.

e C-113

NG

Check trouble symptom.

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

Check the harness wire between the
diagnostic connector {16-pin.) and earth,
and repair if necessary.

not possible with ABS only.)

Communication with MUT-II is not possible. (Communication is

Probable cause

{Comment]

open circuit in the ABS-ECU
output circuit.

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

o Blown fuse
® Malfunction of wiring harness or connector
e Malfunction of ABS-ECU

Measure at diagnosis connector C-113

and ABS-ECU connector E-13:

e Disconnect the connector and mea-
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:

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

e [gnition switch: ON

® \oltage between 13 — body earth
OK: System voltage

NG

—

I

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

NG

lOK

Check the following connectors.
e E-12, E13

LOK

Check trouble symptoms.

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

§ OK

{Check trouble symptoms.

I

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 C-45

NG

; OK

Check trouble symptoms.

lNG

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

————— Repair

—-—m= Repair

}——N—G-——[ Replace the ABS-ECU.

PWJES086-F
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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]

When current flows in the ABS-ECU, the valve relay turns from off to on, off
and back to on again as the initial check. So the ABS warning lamp will
iluminate 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 tamp 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

® Bilow fuse
e Burnt out ABS warning lamp bulb

o Malfunction of wiring harness or connector

Check the multi-purpose fuse No. 11 llG__. Inspection Service Points for a Blown

Fuse. (Refer to P.35-36-1)

oK

N
Measure at connector C-07: ¢

e Disconnect the connector and mea- bulb is burnt out.
sure at the male pin. oK
® |gnition switch: ON

= | Check whether the ABS warning lamp

NG

L~ | Replace the ABS warning lamp bulb.

]

o Doesthe ABS warninglampilluminate

X b Check the following connectors.
when terminal (18) is earthed?

e C-05 C-110 and C-116

NG

|———— Repair

OK: liluminates

‘OK

l oK
m\eck trouble symptoms.

]

Check the harnesses between the valve
relay and connector C-07 and between
the ABS-ECU and connector C-07. Re-
pair, if necessary.

Inspection Procedure 4

!&>| Replace the combination meter.

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

Probable cause

[Comment]
The cause is probably a short-circuit in the ABS warning lamp illumination
circuit.

® Malfunction of combination meter
e Malfunction of ABS-ECU
e Malfunction of wiring harness

NOTE

This trouble symptom is limited to cases where communication with the MUT-11 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: | 188

Y e \ Replace the combination meter.

e Does the ABS warning lamp remain illuminated?
No

e Disconnect ABS-ECU connegtor E-13: Yes

——— & | Replace the ABS-ECU.

¢ Disconnect ABS relay box connector A-119.
® |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.

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-F
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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.

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

ABS valve relay inspection (Refer to ,NG,$] Replace the ABS relay box.

P.35-53-1.)
l oK

® Disconnect valve relay connector | NG Check the following connector.
A-119 ® (C-34 <LHD>, C-36 <RHD>

NG

# Disconnect ABS-ECU connector E-13 l
OK

¢ Voltage between ABS relay box har-

NG

Ignition switch: ON
ness-side connector A-119 terminal [Check trouble symptom.

(5) and body earth
OK: System voltage

iOK

Check the following connector. L Repair
e A119
| o
NG

| Check trouble symptoms.

sary.

r—> Check the harness between the ABS
relay box and earth, and repair if neces-

Inspection Procedure 6

——» Repair

Check the harness between the com-
bination meter and valve relay, and repair
if necessary.

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

Probable cause

[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.

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

NG

NG

® Disconnect the ABS relay hox connec- L Check the following connectors.
tor A-119. e (C-07, C-35
® Disconnect ABS-ECU connector E-13.
® Ignition switch: ON
® \oitage between ABS-ECU harness- | ' OK
side connector terminal (50) and body
earth Check trouble symptom.
OK: System voltage
L oK
. NG
Check the following connector. —— Repair
e E-13

[or

N
}Lq Replace the ABS-ECU.

Check trouble symptom.

© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F

L = Repair

Check the harness between the com-
bination meter and the ABS-ECU, and
repair |f necessary.
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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] e Improper installation of wheel speed
This depends on the driving conditions and the road surface conditions, so sensor
problem diagnosis is difficult. 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
o Malfunction of wheel speed sensor
® Malfunction of rotor
e Malfunction of wheel bearing
® Malfunction of hydraulic unit
e Malfunction of ABS-ECU
Wheel speed sensor installation inspec- L Repair
tion (Refer to P35-79)
OK
! NG NG
Wheel speed sensor output voltage in- | | Wheel speed sensor inspection _.I Replace the wheel speed sensor.
spection (Refer to P.35-48) (Refer to P.35-79)
[ o J ox
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)
i OK
Wheel bearing inspection NG > Repair
(Refer to GROUP 26 and 27 - Service
Adjustment Procedures)
l oK
- NG .
Check the following connectors. —— Repair
® A-38, A-52, G-17, G-01, E-28, C-34
<LHD>, C-36 <RHD> and E-12
i OK
Check trouble symptom.
NG
J NG
Measure at ABS-ECU connector E-10: | ——— = Repair
e Disconnect the connector and mea-
sure at the harness side.
e Resistance value between terminals
10 -23,7-20,8-21and 9-22
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.)
Lo
- NG .
Check the following connector. | ——= Repair
® E-12
[ 'ox
Check trouble symptom. }—»NG ‘ Replace the ABS-ECU.

© Mitsubishi Motors Corporation  Jun. 1994 PWJE9086-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

lﬁg“ Check item Checking Requirements Normal Value
11 Front-right wheel speed sensor Vehicle speeds
12 Front-left wheel speed sensor displayed on
: Do a test run. the speedome-
13 Rear-right wheel speed sensor ter and MUT-II
14 Rear-left wheel speed sensor are identical.
16 ABS-ECU power supply voltage IG power supply voltage and valve monitor voltage | 9-16V
. . Engage 4WD. ON
25 Free-wheeling engage switch
Engage 2WD. OFF
- Center differential lock detection Place the transfer lever at 4HLC. ON
switch Place the transfer lever at 4H. OFF
o7 | Rear differential lock detection | Turn on the switch. ON
switch Turn off the switch. OFF
Stop the vehicle. 25012V
i |
32 G-sensor output voltage EL'ISC%ZY(;’: \L/nglth
Do a test turn. a mean value
of 25 V.
_ 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-II 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 SOlenO'd Va'VeS and SOIenO‘d Valve . Start of forced actuation End
pump motors for each for front left :)f;:rse:usrz in - _ fl .
corresponding channel in | wheel sorenod | Stesdy | : |
the hydraulic unit T2 L Pressure ! L
02 Solenoid valve Reduction in ! !
for front right pressure 48 msJ I L L 48 ms
wheel Pump | ON 'l — L
: motor OF ——
03 Solenoid valve
for rear wheels
14E0048
CHECK AT ABS-ECU

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.

i | e——

wl

120000123

1[2]3 ANE 9%@ 1 312334303037 38130140041
14]15[16]17118[19[20[21[{22|23{24|25/26 42(43(44]45]46]47148]49{50{51)52
14W0043
ltem Si hecking Requi Normal
No. ignal Checking Requirements Condition
Output to front-left hydraulic
1 unit solenoid valve
(OUT side)
. Ignition switch: ON
2 Sr:Ji’ir;uotl;%g%al\'/:R//grauhc (When solenoid valve is off approximately 1 second \S/glstta%rg
(OUT side) after engine is started)
3 QOutput to rear hydraulic
unit solenoid valve (IN side)
251012V
4 G-sensor signal [gnition switch: ON (Horizontal
condition)
Ignition switch: ON sglsttaerrew
13 ABS-ECU power supply 9
[gnition switch: START oV

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

Connector , . . L
Terminal No. Signal Checking Requirements Normal Condition
: Ignition switch: ON
14 Sr?ii?oﬁ;g;rgg::\e/;t (mdsr:;g;o (When solenoid valve is off approximately 1 gglsézrg
second after engine is started)
17 G-sensor earth Always oV
" o System
26 Output to relay power supply | Ignition switch: ON voltage
System
32 Memory power supply Always voltage
. Ignition Stop lamp switch ON Sy?tem
34 Input from stop lamp switch | switch: ) voltage
ON Stop lamp switch OFF 1 Vorless
35 Input from penter_differential L;gwnll:[“c%n Transfer lever position: 4H System voltage
lock detection switch ON Transfer lever position: 4Lc 1Vorless
Serial communica-
36 MUTAL Connect the MUT-II. tiom with MUTII
Do not connect the MUT-IIL 1 Vorless
N Approximately 1 second after
Ignition engine is started. The relay is on. 2 Vorless
37 Output to valve relay switch: ™ : " -
ON e system runs down. The
relay is off. 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
fgnition switch: ON
39 Idle-up solenoid valve {-) (When motor is on approximately 1 second 2 Vorless
after engine is started)
: .| Ignition switch: ON
41 Snuiipngléﬁgirgr\]/ta-lr\‘/%h(tgdggitg; {(When solenoid valve is off approximately 1 System voltage
second after engine is started)
Ignition switch: ON
43 Idle-up solenoid valve (+) {(When motor is on approximately 1 second System voltage
after engine is started)

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.

© 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
45 Input from free-wheeling lsgxl':é%n Engage 2WD. System voltage
engage switch ON Engage 4WD. 1Vorless
. ﬁ o fgnition switch: ON System voltage
46*" Ignition switch — : -
Ignition switch: START oV
- Rear differential lock switch: oV
. . Ignition ON
462 Input from rear differential switch:
lock detection switch ' ; : k-
ON Rear differential lock switch: System voltage
OFF
47 Input from diagnosis Connect the MUT-IL oV
indication selection Do not connect the MUT-IL Approx. 12V
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 0.5V orless
[gnition The lamp is switched off System voltage
50 QOutput to ABS warning lamp | switch:
ON The lamp illuminates 0-2V
. . fgnition switch: ON
Output to front-right hydraulic ; . .
52 unit solenoid valve (IN side) (When solenoid valve is off approximately 1 System voltage
second after engine is started)
NOTE

(1) *'I:
(2) *2:

@ Mitsubishi Motors Corporation
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Vehicles without rear differential lock
Vehicles with rear differential lock
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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. Turnthe 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.

Connector Terminal No. Signal Normal Condition
1 - Body earth Front-left solenoid valve (QUT side) 47+025Q
2 — Body earth Rea;—solenoid valve (OUT side) 47+£025Q
3 - Body earth Réar solenoid valve (IN side) 9.0+05Q
7-20 Eovr\l'ic;lee)ft wheel speed sensor 094110
8-21 iez};Sht wheel speed sensor 134210
9-22 Eres\;gt wheel speed sensor 134210
10-23 on‘ic;g?ht wheel speed sensor 094110 N
14 - Body earth Front-left solenoid valve (IN side) 9.0+05Q
15 — Body earth
ABS-ECU earth Continuity
25 - Body earth
39-43 Idle-up solenoid valve 3k6 -44 Q
41 — Body earth Front-right solenoid valve (OUT side) | 4.7 £0.256Q
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) 90+05Q

© Mitsubishi Motors Corporation  Jun. 1994
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SERVICE BRAKES — Service Adjustment Procedures 35-37

14F519

Outer case

Lock nut

1 O

0.5-1.0 mm
{0.019-0.039in.) 1480020

Good No good

© Mitsubishi Motors Corporation  Feb. 1991

SERVICE ADJUSTMENT PROCEDURES

E35FAAH

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.)

Start the engine, depress the brake pedal with ap-
proximately 500N (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

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.)

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 E35FCAAa

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

14W606

stopped started
N \\‘\‘\”
\ _~ N
14U0059 14U0060
Good No good

Intake
manifold side

14A0475

© Mitsubishi Motors Corporation
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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

Connection at the brake
booster side

A negative pressure (vacuum)
is created and held.

Connection at the engine

side @

A negative pressure (vacuum)
is not created.

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

Wi

()

V-." ((@ 4 ’/I

AN

14W850

© Mitsubishi Motors Corporation
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BRAKE BOOSTER VACUUM SWITCH CHECK
<2500D> E35FDAAb

1.

2.

Connect an ohmmeter to the connector of the vacuum
switch.

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.

3.

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.

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.)

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.
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14W870

© Mitsubishi Motors Corporation

2.
3.

Disconnect the spring at the support side.

Place 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:

ltems Spring Input fluid QOutput fluid
length H | pressure MPa pressure MPa
mm (in.) (kg/cmz, psi) (kg/cmz, psi)
2-door models | 227.5 10 (100, 1422) | 5.37-6.27
(9.0) (63.7-62.7,
763.8-891.8)
18 (180, 2560) | 7.17-8.47
(71.7-847,
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) (kg/em?, 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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14weel

Vehicles without ABS

Vehicles with ABS

14E0132

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

14E0134

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

1E0135

© Mitsubishi Motors Corporation
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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.

(5) Repeat steps (2) to (4) three or four times so 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.

PWJESO86
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New

Wear
indicator

Worn out

14E0043

© 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: 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 éssembly 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.

10.

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 instail 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.
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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
Scratches, rust, saturated lining materi-
als and wear

Remarks

e |f the vehicle is not driven for a certain period, the sections of the
discs that are not in contact with lining will become rusty, causing
noise and shuddering.

e |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)

Overheating 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.

© Mitsubishi Motors Corporation  July 1892
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© 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 E35FRAB

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).

PWJE9086-F REVISED
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14E0079

© Mitsubishi Motors Corporation  July 1992

REAR DISC BRAKE PAD CHECK AND

1.

REPLACEMENT E35FUAC
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.

PWJES086-B ADDED
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14E0074

14EQ080

14EQ082

14E0078

© Mitsubishi Motors Corporation  Oct. 1991

6.

10.

1.

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 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 9 and 4).

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.

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.

PWJE9086-A REVISED
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14£0083

Chalk mark

14E0072

14E0076

14E0075

© 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.

REAR BRAKE DISC RUN-OUT CORRECTIO“;!:,WM

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 o

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

(2) Remaove the brake disc, and. then place a dial gauge
then move the hub in the axial direction and measure
the play.

Limit: 0.25 mm (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 ther
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.

PWJES086
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14E0124

14E0036

14C0035

© Mitsubishi Motors Corporation  Feb. 1991

BRAKE LINING THICKNESS CHECK E3SFFAA

1.

Remove the rear brake assembly and secure it with wire.

2. Remove the brake drum.
3. 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  essrcan

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

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

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

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.
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<Vehicles built up to May, 1994> WHEEL SPEED SENSOR OUTPUT VOLTAGE
MEASUREMENT <A.B.S.> E35FPAR
Rear view of harness-side connector 1. Check that the clearance between the wheel speed sen-
1]2]3]4] A |5]6]7]8 sor and the rotor are within the standard values.
9 J10[11[12[13[14]15]16]17]18 2. Raise up the wheels and release the parking brake.

3. Remove the ABS-ECU harness connector and measure
from the harness-side connector.

Caution

° mo} Be sure to remove the connector double lock and in-
( l—— = :l sert the probe into the harness side. Inserting it into
the terminal side will result in a bad connection.

4. 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-

(5152[53] A [54]55
56/57(58]59]60[61]62

. l cilloscope.

Rear view of ]

harnesst-snde T T <Terminal no.>

connector . o
rosjio7li08 sl o 112 [Vehicles built up to May, 1994}
Rear view of -
harness-side 14E0085 Polarity Front LH | Front RH Rear LH Rear RH
connector + 52 51 8 53

- 57 56 18 58

<Vehicles built from June, 1994>
[Vehicles built from June, 1994]

Rear view of harness-side connector

- - Polarity Front LH Front RH Rear LH Rear RH

1|2|3fals]e[7[8]a]1011]12)13 + 7 10 9 8
14)15|16[17]18[19]20[1[22]23]24]25 26 - 20 23 22 2

Output voltage:
When measuring with a voltmeter:
70mV or more

When measuring with an oscilloscope:
200mVp-p or more

n ———— [

31132/33|34|35[36|3738/39/40{4 1
45

o
42|43(44|45|4647(48|48(50(51|52

Rear view of harness-side connector

14E0204
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When rotating by hand . 5. If the output voltage is lower than the above values, the
N reason could be as follows:
[ A s R S S A e Excessive clearance between the wheel speed sen-
T SRR SRRl SN U S QU S sor pole piece and the rotor
Coo [ e Wheel speed sensor is defective
i If necessary, adjust the wheel speed sensor or replace it.
B Bttt Il na Rt SO TR S 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

)
{8
1
1
1

_Jl__-'r__lu__di___',---:,__,'--_:.__4‘-__}--- (A/T vehicles), and rotate the wheels.
I | [ | ' [}
SO S RSP A SN S NOTE
L L T L A 1. Check the connection of the sensor harness and con-
When idling [5-6 km/h (3—4 mph)]) - 4---

1st gear (manual transmission) o . nector before using the oscilloscope
D range (automatic transmission) e 2. The wave form measurements can also be taken
TR P while the vehicle is actually moving.

3. The output voltage will be small when the wheel
speed is low, and similarly it will be large when the
wheel speed is high.

\/:
- EA V S
\ | ' . | 1
cdeeboodo_1[10.0ms/DIV ) b
A1 b
S-S U U B T T G SR SR SRR N
A A A A
14NO184

WAVE OBSERVATION POINTS

Symptom Cause Suggested remedy
Wave amplitude is too small, or Wheel speed sensor is defective Replace the sensor
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 PWJE9086-F REVISED
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SERVICE BRAKES — Service Adjustment Procedures

When using the MUT
Multi-use e
tester

igarette lighte

LV r\

r
socket ~
Q)

14E0187

14E0188

© Mitsubishi Motors Corporation Dec. 1993

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
torgue) on each wheel brake.

Turn the ignition key to the ACC position and set the
multi-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).

5. Depress the brake pedal to lock the wheels.
6. Select the item number on the multi-use tester actuator
test for the wheel to be inspected.
[tem no. Drive object
01 Front left wheel

Solenoid valve and pump

monitor in the hydraulic unit

02 Front right wheel corresponding to each wheel

03 Rear wheels at left

PWJE9086-E REVISED



SERVICE BRAKES — Service Adjustment Procedures 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

1.

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
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-II actuator test-
ing cannot be used.

Depressed
Pedal operation
Multi-use tester or MUT-II
Released | actuator test start
|
I
|
Increase in pressure |
Solenoid valve | 3 seconds
position Steady pressure | !
! |
Reduction in pressure 5 1 second !
B |
Lock N
Checking the
brake force 4 seconds

14E0084

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

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

Diagnosis
Cause Suggested remedy
Normal Problem

Blockage in the brake Inspect the brake line
line outside the hydraulic | and clean

The whee! will not lock unit

even when the pedal is

depressed. Blockage in the oil Replace the hydraulic unit

pressure circuit in the
hydraulic unit

Braking force does not
release.

Hydraulic unit brake Connect correctly

pipes are incorrectly

connected

Hydraulic unit solenoid Replace the hydraulic unit

valve is defective

© Mitsubishi Motors Corporation

Dec. 1993
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SERVICE BRAKES — Service Adjustment Procedures

When using the MUT
Multi-use
tester

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

L S INN
Cigarette lighter

A / AN
_ \{ S5 / S 0
MUT-II <§/\<\ / 145018\7

<Vehicles built from November, 1993>

// |
NS
AS

14E0188

<L.H.
A

drive vw |

Ly
i

<R.H. drive vehicles>

|

= O

ABS poWer relay
—(\

16E0137

© Mitsubishi Motors Corporation  Dec. 1993

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

1.

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

E35FPAT

Unload the vehicle and move it to 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>

25+0.12 V

<Vehicles built from November, 1993>
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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35-563

)

16L0312

1ewe08

2. Connect battery to terminal 2 and check continuity be-
tween terminals with terminal 4 earthed.

Power is supplied

1-3 terminals

Continuity

Power is not
supplied

1-3 terminals

No continuity

2-4 terminals

Continuity

Valve relay

14E0003

Motor relay

16R0670

Valve relay

16R0670

© Mitsubishi Motors Corporation Jun. 1994

VALVE RELAY AND MOTOR RELAY CHECK <ABS>

[Vehicles built up to May, 1994]

E35FPAU

1. Remove the motor relay and valve relay from the

hydraulic unit.

2. Check whether there is continuity between terminals
when there is no current flow at each relay and when
there is current flow.

MOTOR RELAY

When no
current flows

Between terminals
85-86

30-60 Q

Between terminals

No continuity

30-87 (o Q)
When current . L
flows between ggivggen terminals ((;ontrlg)t(nté Q)
terminal 85-86 pprox.

VALVE RELAY

Between terminals

85-86 60-120 Q
When no Between terminals Continuity
current flows 30-87a (approx. 0 Q)

Between terminals
30-87

No continuity
{0 Q)

When current
flows between
terminal 85-86

Between terminals
30-87a

No continuity
(oo Q)

Between terminals
30-87

Continuity
(approx. 0 Q)

PWJES086-F
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SERVICE BRAKES - Service Adjustment Procedures

<Petrol-powered vehicles, Diesel-pow-
ered vehicles — R.H. drive>

-
ABS relay box

14E0196

<Diesel-powered vehiclés - L.I:l. drive>
}

ABS relay box

ABS RELAY BOX CHECK <ABS> [Vehicles built
from June, 1994]

Disconnect the ABS relay box connector and check for continu-

(4

14E0197

<Vehicles built up to May, 1994>

— DA
C1Y2Y3Y4aY5)
DOOOT

© Mitsubishi Motors Corporation Jun. 1994

ity at the connector side.

When no
current flows

Between terminals 72 -88Q
(7) - (4)
Between terminals | 93-113 Q

(7)-(8)

Between terminals
n-02)

No continuity
(00 Q)

Between terminals
6) - {2)

No continuity
(0 Q)

Between terminals
(5) - (2)

No continuity
(approx. 0 Q)

When current
flows between
terminals

(7) - (4)

Between terminals
(11)-012)

Continuity
(approx. 0 Q)

When current
flows between
terminals
(7)-(8)

Between terminals
(5) - (2)

No continuity
(o0 Q)

Between terminals
6) — (2)

Continuity
{approx. 0 Q)

SOLENOID VALVE CHECK <ABS>

Measure the resistance between terminals.

Standard value:

<Vehicles built up to May, 1994>

: Measurement Resistance
Solenoid valve terminal between terminals
Front (right) 8-5
Front (left) 8-3 1.0-13Q
Rear 8-6

<Vehicles built from June, 1994>

. Measurement Resistance
Solenoid valve terminal between terminals
Front OUT {(right) 12-4
Front OUT (left) 12-5 3.8Q
Rear OUT 12-6
Front IN (right) 12 -1
Front IN (left) 122 82Q
Rear IN 12-3

PWJE9086-F ADDED




SERVICE BRAKES - Service Adjustment Procedures 35-53-2
<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".

"ABS idle-up solenoid 3. Check airtightness by applying a vacuum with voltage ap-
N\ 7 valve plied directly from the battery to the solenoid valve terminal
and without applying voltage.

14E0221

Nipple “B" Battery Solenoid valve Normal condition
voltage nipple “B”
Open Vacuum leaks
m Applied

3 Blocked with finger | Vacuum maintained

} Not applied Open Vacuum maintained
® o Nipple “A”
14E0088

© Mitsubishi Motors Corporation Jun. 1994 PWJES086-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.
- - 2. Measure the resistance between the solenoid valve ter-
<L.H. drive vehicles> .
minals.
IE] Standard value:
N <L.H. drive vehicles> 38-44 O
ﬂ <R.H. drive vehicles> 33-39 Q
14E0094
<R.H. drive vehicles>
14EC087
<LH. drive vehicles> 3. Connect. a hand vacuum pump to the nipple A",
4. Check airtightness by applying a vacuum with voltage ap-
l plied directly from the battery to the solenoid valve ter-
® 9] Nipple "B" minal and without applying voltage.
Battery S.0|en0i,(,j \'/'alve Normal condition
voltage nipple "B
Open Vacuum leaks
Applied
Blocked with finger | Vacuum maintained
14E0095
Not applied Open Vacuum maintained
<R.H. drive vehicles>
Nipple “"B”
Lt
Nipple “A"
®@ ©
14E0088
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SERVICE BRAKES — Brake Pedal

35-55

BRAKE PEDAL
REMOVAL AND INSTALLATION

Post-installation Operation
® Adjustment of Brake Pedal
(Refer to P.35-37.)

1.4 kgm

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

COWONOOTH W

—_

2. Stop lamp switch
7. Brake pedal
10. Pedal support member

Removal steps of pedal support member

14E0128

8
8
é
= =

1480101

©® Mitsubishi Motors Corporation  Feb. 1991
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35-56 SERVICE BRAKES — Brake Pedal

-— No continuity

—-— Continuity
f 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.

PWJES086



SERVICE BRAKES -

35-57

Master Cylinder and Brake Booster

MASTER CYLINDER AND BRAKE BOOSTER

REMOVAL AND INSTALLATION

E35JA--

Pre-removal Operation
® Draining of Brake Fluid

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
1.5 kgm
11 ft.lbs.

<Petrol-powered vehicles> <Diesel-powered vehicles>

6 Type 1
v4
@ o 5
<3000> §)
7 %
8
g ,
<2400> /
8 \!
15-18 NN7 3
} :|5—_113.8ft'.(|%':. W4E0143 7 14E0144

mijif =

14F038

Removal steps of master cylinder

<Diesel-powered vehicles>
Type 2

1. Brake fluid level sensor connector

. Brake pipe

. Connector <Vehicles without ABS>
Master cylinder

Clearance check and adjustment
between primary piston and push rod

14E0168

20-25 Nm
2.0-2.5 kgm
14-18 ft.Ibs.

4.
«» »e 5
»e O
»e 7.
8.

9.

10.
11.
12.
13.
14.
15.
16.

2 <Vehicles with ABS>

2 <Vehicles without ABS>>

14E0130

9
10 ft.lbs.

Removal steps of brake booster

Master cylinder

Vacuum hose (with built-in check valve)
Vacuum pipe

Vacuum hose

Fitting

Vacuum switch connector
Split pin

Washer

Clevis pin

Brake booster

Sealer

Spacer

Vacuum switch

16

Gl

14W565 1410218

1480104

Sealant: 3M ATD Part
No. 8659 or
equivalent

Sealant: 3M ATD Part
No. 8663, 8661
or equivalent

© Mitsubishi Motors Corporation  July 1993
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35-58 SERVICE BRAKES — Master Cylinder and Brake Booster

Check valve

Vacuum hose

’d
__J| /|| .

—/

14A0394

Check valve

Vacuum hose

Clip

Brake booster

25(0.98)

14A0395

Straight scale

14W573

© Mitsubishi Motors Corporation

Feb. 1991

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.

e 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

14U0053

Calculate clearance A from the B, C and D measurements.
A = B-C-D
Standard value:

Clearance A

Brake booster 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

When brake booster negative pressure (diesel powered
vehicles: —66.7 kPa [500 mmHg, 20.4 in.Hgl, 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.).

PWJE9086



SERVICE BRAKES — Master Cylinder and Brake Booster 35-59

14G0050

14W648

Disassembly steps

Reservoir cap assembly
Diaphragm
Reservoir cap
Filter <Vehicles with ABS>
Brake fluid level sensor
Float
Reservoir stopper bolt
. Reservoir tank
. Reservoir seal
-« 10. Piston stopper bolt
11. Gasket
- 12. Stopper ring
13. Primary piston assembly
14. Secondary piston assembly
15. Master cylinder body

CINDUPWN =

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.

DISASSEMBLY AND REASSEMBLY E3SIE--

3 Master cylinder kit
1 1"

N
o -

_ )
el

4 14 13 12

1410140

.

13
14L0141
15
14 13 14L021
Brake fluid: DOT3 or DOT4

Caution
Do not disassemble the secondary and primary
piston assembly.

© Mitsubishi Motors Corporation  Feb. 1991
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35-60 SERVICE BRAKES — Master Cylinder and Brake Booster

14L0193

© Mitsubishi Motors Corporation  Feb. 1991

SERVICE POINTS OF DISASSEMBLY E3SIFAD
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



SERVICE BRAKES — Brake Line 35-61

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
e Bleeding (Refer to P.35-41.)

1. Brake hose
2. Brake hose support
3. Brake pipe {front, R.H.)
4. Brake pipe (front, R.H. 1)
5. Brake pipe (front, L.H.)
9. Brake pipe (floor)

12. Brake pipe (main 1)

13. Brake pipe (main 2)

14.

15

16
17

18

19

20

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

E35KA--
Flare nut
15 Nm
1.5 kgm
11 ft.Ibs.
ol
14F038

14E0150

Caution
Do not disassemble the load sensing proportioning valve
because its performance depends on the load of the
spring.

© Mitsubishi Motors Corporation  Fab. 1991
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35-62 SERVICE BRAKES — Brake Line

<Vehicles with ABS>
2500D
Pre-removal Operation Flare nut
® Draining of Brake Fluid
15 Nm
- . . 1.5 kgm
Post-installation Operation
e Supplying of Braks Fluid 11 ft.lbs.
® Bleeding (Refer to P.35-41))
sl
14F038
1. Brake hose
2. Brake hose support 14E0154
3. Brake pipe (front, R.H.)
4. Brake pipe (front, R.H. 1)
5. Brake pipe (front, L.H.)
7. Brake pipe (A)
8. Brake pipe (B)
9. 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.

© Mitsubishi Motors Corporation  Feb. 1991 PWJE9086



SERVICE BRAKES - Brake Line 35-63

3000

Pre-removal Operation Flare nut

e Draining of Brake Fluid 15 Nm

- . . 1.5 kgm
Post-installation Operation 11 ft.lbs.

® Supplying of Brake Fluid
anonjil

® Bleeding (Refer to P.35-41.)

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

OQONOTWN -
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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{-':?!')2

® Supplying of Brake Fluid
ol

® 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
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SERVICE BRAKES — Brake Line 35-65

<Vehicles with ABS>

Pre-removal Operation
® Draining of Brake Fluid

Flare nut

15 Nm

Post-installation Operation
® Supplying of Brake Fluid
® Bileeding (Refer to P.3541)

1.5 kgm
11 ft.lbs.

Brake hose
Brake hose support

Brake pipe (A)
Brake pipe (B)

. Brake pipe (floor)
10. Brake pipe (floor 1)
11. Brake pipe (floor 2)
12. Brake pipe (main 1)
13. Brake pipe (main 2)
14. Brake pipe (main 3)

OONUTTWN =

Brake pipe {(front, R.
Brake pipe (front, L.H.)

a0l

14F038

H.)

14E0148

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.

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086



35-66 SERVICE BRAKES — Brake Line / Front Disc Brake

<3000, 2500D (R.H. 3 1 SERVICE POINTS OF INSTALLATION E35KDAL
drive "°;“°'°s’> ; INSTALLATION OF BRAKE PIPES TO HYDRAULIC UNIT

Install the brake pipes as shown in the illustration.
From master cylinder to hydraulic unit (to rear brake)
From master cylinder to hydraulic unit (to front brake)
From hydraulic unit to rear brake

From hydraulic unit to front brake (RH)

From hydraulic unit to front brake (LH)

O WN =

=

5 14E0123

<2500D (L.H. drive vehicles)>
3

"
-
<

FRONT DISC BRAKE
REMOVAL AND INSTALLATION E35LA-

—

Pre-Removal Operation Post-installation Operation
® Draining of Brake Fluid e Supplying of Brake fluid and Bleed-
ing of Air (Refer to P.35-41.)

90 Nm 15 Nm
9.0 kgm
65 ft.lbs.

1.5 kgm
11 ft.lbs.
90 Nm
0.9 k?m \
65 ft.lbs. \
\‘
Removal steps
1. Brake pipe
2. Clip
3. Brake hose WMEOI26

4. Brake hose bracket
»& 5. Front brake assembly

© Mitsubishi Motors Corporation July 1992 PWJES086-B REVISED



SERVICE BRAKES — Front Disc Brake 35-67

SERVICE POINTS OF INSTALLATION E35LBAG
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 to expand the piston, and then install
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 between the values measured in steps 5and 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 PWJES088-A REVISED



35-68 SERVICE BRAKES — Front Disc Brake
DISASSEMBLY AND REASSEMBLY E35LF--

75 Nm
7.5 kgm
54 ft.lbs.

14E0106

Brake caliper kit

Disassembly steps of caliper as-
sembly

Lock pin

Guide pin

Bushing

Caliper support
(Pad, clip and shim)
Pin boot

. Boot ring

. Piston boot -
Piston Pad kit Seal and boot kit
. Piston seal
. Caliper body 14 14

IS 7 5

—_

»e
»>e

14E0107

L4

-

COMNOOT BWN

—

Disassembly steps of pad assembly
w»e 1. Lock pin 1" 12

] @/ %/
»e 2. Guide pin g
3. Bushing P /@ 6
4. Caliper support 7 3
Qa/s

(Pad, clip and shim) 13
11. Pad and wear indicator assembly

12. Pad assembly 127 P M1
13. 8uter shim 14 ﬂ:}’ 14 Grease 14E0109
14. Clip

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086



SERVICE BRAKES — Front Disc Brake

35-69

LUBRICATION POINTS

il

14E0131

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

14A0541

Grease: Repair kit grease
(orange)

14A0541

Grease: Repair kit grease (orange)

14LO0128

Grease: Repair kit grease (orange)

14E0106

© Mitsubishi Motors Corporation  Feb. 1991
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35-70

SERVICE BRAKES - Front Disc Brake

14A0553

14A0552

14A0551

14U0072

ldentification ——
mark “G”

Identification
mark “L"

14E0141

Lock pin

© WMitsubishi Motors Corporation

Feb. 1991

SERVICE POINTS OF DISASSEMBLY E35LGAD
7. REMOVAL OF PISTON BOOT/8. PISTON

Pump in compressed air through the brake hose installa-
tion hole and remove the pistons and piston boot.

Caution

When removing the pistons, be sure to use the
handle 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 E3SRIAD
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.

PWJE9S086



SERVICE BRAKES — Rear Disc Brake 35-71
REAR DISC BRAKE

REMOVAL AND INSTALLATION E35RA--
Pre-removal Operation Flare nut
® Draining of Brake Fluid 15 Nm
1.5 kgm
Post-installation Operation 11 ft.lbs.
® Supplying of Brake Fluid
e Bleeding 20 Nm il
(Refer to P.35-41.) 9.0 kgm 1
% 65 ft.Ibs. 14ro38
@

3 \N
14E0116
Removal steps
1. Brake hose connection
»@ 2. Rear brake assembly
3. Brake disc
INSPECTION E35RCAB
BRAKE DISC

e (Check disc for wear. (Refer to P.35-45)
® C(Check disc for runout. (Refer to P.35-45.)
e 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.)

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086



35-72 SERVICE BRAKES — Rear Disc Brake

DISASSEMBLY AND REASSEMBLY E35RF--

44 Nm
4.4 kgm
32 ft.Ibs.

14EQ10

Disassembly steps of caliper
assembly

. Lock pin

. Guide pin

. Bushing

. Caliper support
{Pad, clip and shim)
Pin boot

. Boot ring

b &4
+4

14E01N

- . Piston boot Pad kit

Piston Seal and boot repair kit

-

COONOUTT BWN—

. Piston seal 14 14

Caliper body _g 9 4
o: FoY D
isassembly steps of pad assembly ( é
5

»e 1. Lock pin 1 12
e 2. Guide pin 13 /@
3. Bushing 1 ¢ 13 3
4. Caliper support
(Pad, clip and shim) 12 ¢
S

11. Pad and wear indicator assembly A
12. Pad assembly Naia W&s

13. Outer shim 14 14 14EO112 Grease  weons

=

14. Clip

© Mitsubishi Motors Corporation  Feb. 1391 PWJES086



SERVICE BRAKES — Rear Disc Brake

35-73

LUBRICATION POINTS

14E0121
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

14N0121

LT L

=

14NO121

Grease: Repair kit grease

(orange)

Grease: Repair kit grease
(orange)

14L0128

Grease: Repair kit grease

14E0NM0

© Mitsubishi Motors Corporation Feb. 1991 PWJES086



35-74 SERVICE BRAKES — Rear Disc Brake

14N0139

14N0138

14U0072

Identification
mark “G"

Lock pin

Identification
mark "L"

14E0140

© Mitsubishi Motors Corporation  Feb. 1991

SERVICE POINTS OF DISASSEMBLY E35RGAE
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.

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 E35RHAC
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: 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
sliding parts. .

SERVICE POINTS OF REASSEMBLY E35RIAD
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.

PWJE9086



SERVICE BRAKES - Hydraulic Unit <A.B.S.> 35-75

HYDRAULIC UNIT <A.B.S.> E35WA-
REMOVAL AND INSTALLATION

[Vehicles built up to May, 1994]

<Petrol-powered vehicles, Diesel-
powered vehicles — R.H. drive>

Flare nut

0 e

15 Nm
1.5 kgm
11 ft.lbs.

14F038

Pre-removal Operation
® Draining of Brake Fluid

® Checkin

Post-installation Operation
® Supplying of Brake Fluid
® Bleeding Brake Lines
(Refer to P.35-41.)
by Using the Multi-use
Tester (Refer to P.35-50.)

-

Removal steps of relay

L L P

2.
6.
7.
8.

ONOOTAWN

Idle-up solenoid valve (for ABS)
<Diesel-powered vehicles — M/T>
Connector bracket

Relay box cover

Valve relay

Motor relay

14EQ068

Removal steps of hydraulic unit
[ L I

. Connector bracket

. Brake pipe

. Hydraulic unit bracket
. Hydraulic unit

Idle-up solenoid valve (for ABS)
<Diesel-powered vehicles - M/T>

Relay box cover

. Valve relay
. Motor relay

© 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
15 Nm
1.5 kgm
11 ftjias.
g =,
147038

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

& 1. |dle-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

wa 1. |dle-up solenoid valve (for ABS)
<M/T>

. Connector bracket

. Brake pipe

. Hydraulic unit bracket

. Hydraulic unit

Relay box cover

. Valve relay

. Motor relay

-

ONOOBWN

14E0069

© Mitsubishi Motors Corporation Jun. 1994 PWJE9086-F
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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. INSTALLATIOCN 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
_J Hose clamp
\ Vacuum hose (white)

Accelerator

cable Solenoid valve

Vacuum hose > ’ .
(blue)
/ ) Brake booster A
Acceleration vacuum pipe Vacuum hose (white)

opener Hydraulic
" unit i Solenoid valve
A

Vacuum

\\ —/ hose (blue)

14E0059

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086



35-78 SERVICE BRAKES — Hydraulic Unit <A.B.S.>

<R.H. drive vehicles>

Control harness

Cable band

Hose
clamp

Vacuum Q‘

hose (blue) )
Vacuum hose
(white)

Accelerator
cable

Solenoid valve

. \U/
Vacuum
hose (white)

Hydraulic

unit A

Acceleration opener

Solenoid valve

Vacuum hose
(white)

Vacuum

hose (blue) Brake pipe

. | Vacuum
C\ﬁ 1y hose (white)
I._I

I_I
(
\\ Brake booster

~— vacuum pipe

View A 14E0060

© Mitsubishi Motors Corporation  Dec. 1993 PWJES086-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 ® Supplying of Brake Fluid

® Bleeding Brake Lines (Refer to P.35-41.)

® Checking by Using the MUT-II (Refer to P.35-50.)

Flare nut
15 Nm
1.5 kgm <Petrol-powered vehicles, Diesel powered
1" ft.?bs. vehicles - R.H. drive>
ol wm
14F038

<Diesel-powered vehicles - L.H. drive>

14E0203

14E0202

Removal steps

Brake tube connection
Hydraulic unit assembly
Hydraulic unit

Hydraulic unit bracket
Relay box bracket
Relay box assembly

"

oo~
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35-78-2 SERVICE BRAKES - G-sensor <ABS>

G-SENSOR <AB.S.>

REMOVAL AND INSTALLATION

Pre-removal and Post-installation E35NA--
Operation
® Removal and Installation of Floor
Console
(Rofer to GROUP 52 = Floor Con- <Vehicles built up to October, 1993>
G-sensor
14E0062
<Vehicles built from November, 1993>
G-sensor
14E0186
Caution
When removing the G sensor, take care not to drop it or subject
it to severe impact.

© Mitsubishi Motors Corporation Jun. 1994
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SERVICE BRAKES — Wheel Speed Sensor <A.B.S.> 35-79

WHEEL SPEED SENSOR <A.B.S.> EasvA-
REMOVAL AND INSTALLATION

Post-installation Operation
® Checking of the Anti-lock Brake Sys- Front-LH
tem (Refer to P.35-48.)

- »e

Front-RH

14E0092
Front speed sensor removal
steps

1. Front speed sensor
2. Harness bracket
3. Front rotor

(Refer to GROUP 26 — Axle Hub.)
19 Nm

1.9 kgm

Rear 14 ft.Ibs.

19 Nm
1.9 kgm
14ftlbs, M5

6

14E0090

Rear speed sensor removal steps
+«» w4 4 Rear speed sensor

5 Sealant
6. Sensor bracket| (Refer to
7. Rear rotor GROUP 27 - Axle shaft.)

© Mitsubishi Motors Corporation  Feb. 1991 PWJES086



35-80 SERVICE BRAKES — Wheel Speed Sensor <A.B.S.>

SERVICE POINTS OF REMOVAL E35YBAE

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 metailic 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
s0, 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.
L] .
—— (2) M_easure the resistance between the speed sensor ter-
@ ‘DE minals.
Q! Standard value:
LJ Front: 0.9-1.1 kQ
<cCcCe Rear: 1.3-2.1 kQ
B If the internal resistance of the speed sensor is not
within the standard value, replace it with a new speed
14E0096 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.

\
\-'[Li]xg/ 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 PWJE9S086-A REVISED



SERVICE BRAKES — Wheel Speed Sensor <A.B.S.>

35-81

B = S— .

.

14R0146

)

1]

14E0057

© Mitsubishi Motors Corporation

Feb. 1991

TOOTHED ROTOR

Check whether rotor teeth are broken or deformed, and, if
so, replace the rotor.

SERVICE POINTS OF INSTALLATION
4.

E35YDAE
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.

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
and the rotor’'s toothed surface is not within the standard
value range, it is probable that the rotor is incorrectly in-
stalled, recheck installation.
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35-82 SERVICE BRAKES - Electronic Control Unit <A.B.S.>

ELECTRONIC CONTROL UNIT <A.B.S.> Ess2A-
REMOVAL AND INSTALLATION

<2-door models>

Removal steps

e Quarter trim, lower

(Refer to GROUP 52 - Trim.)
2. Bracket
3. Electronic control unit

——

—— 14E0007

<4-door models>

Removal steps

e Quarter trim, lower -
(Refer to GROUP 52 - Trim )&
-« 1. Third seat bracket (A)
<vehicles with rear air
conditioning>
2. Bracket
3. Electronic control unit

|
(=
14E0098

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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