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WARNING REGARDING SERVICING OF SUPPLEMENTAL RESTRAINT SYSTEM {SRS) EQUIPPED VEHICLES

WARNING!

{1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to personal injury or
death to service personnel (from inadvertent firing of the air bag} or to the driver {from rendering the SRS inoperative).

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an authorized

MITSUBISHI dealer.

MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B - Suppltemental Restraint

System (SRS), before beginning any service or maintenance of any component of the SRS or any SRS-related component.

3

NOTE

The SRS includes the following components: SRS diagnosis unit, SRS warning lamp, air bag module, clock spring, and interconnecting
wiring. Other SRS-related components (that may have to be removedfinstalled in connection with SRS service or maintenance) are
indicated in the table of contents by as asterisk (*).

#
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@ Mitsubishi Motors Corporation Dec. 1993 PWMES117-D REVISED



35-1-1

BRAKE PEDAL <M/T> ..cccvreciveeierininns 82
BRAKE PEDAL <A/T> ..ooovviieeceieinennnnns 86
MASTER CYL]NDER AND BRAKE

BOOSTER ......oovvviieiiiiiviiite e s o 88
FRONTDISCBRAKE ......ccoovvimevnieeiiienns 92
REAR DRUM BRAKE SHOE ...........c......... 99
REAR DRUM BRAKE WHEEL

CYLINDER ......cccvvvvieeenenannns rataerieaaeay 102
REARDISCBRAKE .......cocooveevenievrirennennns 104
LOAD SENSING PROPORTIONING

VALVE {LSPV) .. eev e 109-1
HYDRAULIC UNIT

<VEHICLES WITH AB.S.> .ccouvenverrrnnnnen, 110
WHEEL SPEED SENSOR

<VEHICLES WITH AB.S.> .coceovvevenevninn. 113
ELECTRONIC CONTROL UNIT

<VEHICLES WITH AB.S.> .ccovvvvenveinnnns 116
G-SENSOR* |

<4WD - VEHICLES WITH AB.S.>............ 117
© Mitsubishi Motors Corporation Dec. 1993 PWMES117-D ADDED



35-1-2

NOTES

@ Mitsubishi Motors Corporation Dec. 1993 PWMES117-D ADDED



&

. 35-2 SERVICE BRAKES - Specifications
SPECIFICATIONS
GENERAL SPECIFICATIONS Easca-
COLT, LANCER-Sedan
ltems 2WD 4WD
1300 1600, 2000D 1800 1600
Master cylinder
Type Tandem type, Tandem type, Tandem type, Tandem type,
(without level (without level {without level {without level
sensor) sensor) sensor} sensor)
1.D. mm (in.) | 20.6 (13/16) 20.6 (1316} 22.2(7/8) 22.2{7/8)
23.8(1516)* 23.8{(15/16)* 23.8 (15/16)*

Brake booster

Type Vacuum type, Vacuum type, Vacuum type, Vacuum type,
single single single single
' Vacuum type, Vacuum type, Vacuum type,
tandem* tandem®* tandem*
Effective dia. of
power cylinder
mm (in.) | 205 {8} 205 (8) 230(9) 230 {9)
180 + 205 (7 + 8}* 180 + 205 (7 + 8)* 180 + 205 (7 + 8)*
Boosting ratio 4.5 4.5, 6.0% 5.0, 6.0* 5.0, 6.0%
Proportioning valve
Split point
Mpa (kg/om?, psi.) | 2.5 (25, 356) 2.5 (25, 356) 3.0 (30, 427) 5 (25, 3b6)
3.0 (30, 427)* 5 (35, 498)*
Decompression
ratio 0.25 0.25 0.26 0.25
0.37*

Front brakes
Type

Disc effective dia.

Floating caliper,
single piston, solid
disc (M-R31S)

Floating caliper,
single piston,
ventilated disc
{M-R34V)

Floating caliper,
single piston,
ventilated disc
{M-R44V)

Floating caliper,
single piston,
ventilated disc
{M-R34V)

X thickness 184 X 13(7.24 x 184 X 18(7.24 x 204 X 24 (8.03 X 184 X 18 (7.24 x
mm (in.) | 0.51) 0.71) 0.94) 0.71)
Wheel cylinder
1.D. mm (in.) | 51.1 (2 1/64) 53.9(2 1/8) 53.8(21/8) 53.9 (2 1/8)
Pad thickness
mm {in.} { 10.0 (0.39) 10.0 {0.39) 10.0 (0.39) 10.0 (0.39)
Clearance adjust-
-ment Automatic Automatic Automatic Automatic
NOTE
*: Vehicles with ABS
@ Mitsubishi Motors Corporation ‘ Jun. 1992 PWMES117-A REVISED




SERVICE BRAKES - Specifications

35-3

ltems

2WD

4WD

1300

1600, 2000D

1800

1600

Rear drum brakes

Type

Drum 1.D. mm {in.}

Wheel cylinder 1.D.
mm (in.}

Lining thickness
mm {in.)

Clearance adjustment

Leading trailing
180 (7

19.0 (3/4)

4.3 1(0.17)
Automatic

Leading trailing
203 (8)

17.4 (11/16)

4.4 {0.17)
Automatic

Leading trailing
228 (9}

17.4 (11/16)

4.9(0.19)
Automatic

Rear disc brakes
Type

Floating caliper,*

Floating caliper,

Floating caliper,*

single piston, dual pistons, .| single piston,
ventilated disc ventilated disc ventilated disc
, {M-R33S-P}* {M-R435-P) {M-R335-P)*
Disc effective dia.
x thickness -
" mm {in.} 200 x 10 {7.87 x 0.39) 224 x10 (8.82 % 0.39) 200 x 10{7.87 x 0.39)
Wheel cylinder
1.D. mm (in.) | 30.1 (3116) 30.1 (316) 30.1 (316)
Pad thickness '
mm {in.} 9.5(0.37) 8.5 (0.37) 9.5 (0.37)
Clearance adjustment Automatic Autoratic Automatic
ABS*
Rotor teeth
Front - 43 43 43
Rear 43 43 43

Speed sensor type

. Magnet coil type'

Magnet coil type

Magnet coil type

NOTE
*: Vehicles with ABS
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SERVICE BRAKES ~ Specifications

LANCER - Wagon

ltems “2WD AWD
1600 20000 1600
Master cylinder
Type Tandem type, Tandem type, Tandem type .
_ S (without level sensor) (without level sensor) (without level sensor)
1.D. mm (in.) | 22.2 (7/8) 22.2(7/8) 22.2(7/8)

238 (15/16)*

23.8 {16/16)

23.8 (16/186)

Brake booster
Type

Effective dia. of power

cylinder mm {in.)

Boosting ratio

Vacuum type, single

Vacuum type, tandem™

230 (9)
180 + 205 (7 + 8)*
5.0, 6.0*

Vacuum type, single
Vacuum type, tandem™

205 (8)
180 + 205 (7 + 8)°
45 6.0

Vacuum type, single
Vacuum type, tandem*®

230 (9)
180 + 206 (7 + 8)*
5.0, 6.0*

Proportioning valve
Split point  MPa (kg/cm2, pS|)
Decompression ratio

3.6 (35—-498)
0.37 '

Load sensing proportioning valve
Split point  MPa (kg/cm?2, psi.)

When spring length is
90.1 mm (3.55 in.)

2.00-2.50
(20.0-25.0,
284.5-355.6)

2.00-2.50
{20.0-25.0,
284.5-355.6)

Front brakes
Type

Disc effective dia.

x thickness mm {in.}
Wheel cylinder 1.D. mm {in.)
Pad thickness mm {in.)

Clearance adjustment

Floating caliper,
single piston,
ventilated disc (M-R34V)

184 x 18 (7.24 x 0.71)
53.9 (2 1/8)

10.0 {0.39)

Automatic

Floating caliper,
single piston,
ventitated disc {(M-R34V)

184 x 18 (7.24 x 0.71)
53.9(21/8)

10.0 {0.39)

Automatic

Floating caliper,
single piston,
ventilated disc (M- R44V)

204 x 24 (8.03 x 0.94)
539 (2 1/8)

10.0 (0.39)

Automatic

NOTE
* 1 Vehicles with ABS
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items

2WD

AWD. -

1600

2000D

1600

Rear drum brakes

* . Vehicles with ABS

A Rltnahinki Andare Pavnnvatinn

lun 1992

PWMES117-A

Type Leading trailing Leading trailing Leading trailing
Drum LD. .mm-{in.} | 203 (8} 203 (8) 228{(9)
Wheel cylinder L.D. mm {in.) | 19.0 {3/4) 19.0 (3/4) 19.0 (3/4)
Lining thickness mm {in) | 44 (017} 4.4(0.17) 49 (0.19)
Clearance adjustment Automatic Automatic Automatic
{ Rear disc brakes
Type Floating caliper, Floating caliper, - —
single piston, duai pistons,
ventilated disc ventilated disc
(M-R35S-P)* (M-R355-P}*
Disc effective dia. ‘
x thickness mm {in) | 200 x 10 (7.87 x0.39) | 200x 10 (7.87 x0.39) | —
Wheel cylinder 1.D. - mm {in.) | 34.9 (1 3/8) 1 34.9 {1 3/8) —
Pad thickness mm {in.) | 8.5 {0.37) 9.5 (0.37) —
Clearance adjustment Automatic Automatic —
J ABS*
Rotor teeth
Front 43 43 43
Rear 43 | 43 43 _
Speed sensor type Magnet coil type Magnet coil type Magnet cail type
NOTE

ADDED
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SERVICE BRAKES - Specifications

SERVICE SPECIFICATIONS

E36CB-~

tems

Specifications

Standard value

Brake pedal height mm (in.)
Brake pedal free play mm {in.)
Brake pedal to floorboard clearance mm (in.)

Output pressure of proportioning valve
<Split point>
Vehicles without ABS
2WD
Except 1800
1800
4WD
Vehicles with ABS
2WD
awD
<Input fluid pressure set in the following>
Vehicles without ABS
2WD
Except 1800: 6.5 MPa {65 kg/cm2, 925 psi)
1800: 7.0 MPa (70 kg/cm2, 996 psi)
4WD: 7.5 MPa (75 kg/cm2, 1066 psi)
Vehicles with ABS :
2WD: 7.0 MPa {70 kg/cmZ, 996 psi)
AND: 7.5 MPa (75 kg/cm2 1066 psi)
Load sensing proportioning valve spring length
Output pressure of load sensing proportioning vaive
<Sprit point>
When spring length is 90.1 mm (3.55 in.);

MPa (kg/cm?, psi)

mm {in.)
MPa (kg/cm?2, psi)

When spring length is 108.2 mm (4.26 in.):

<Input fluid pressure set in the following>
When spring length is 80.1 mm (3.55 in.):
14 MPa {140 kg/cmz?, 1991.3 psi)

When spring length is 108.2 mm (4.26 in.):
14 MPa {140 kg/cm2, 1981.3 psi)

Front disc brake pad thickness mm (in.}
Front disc brake drag force {tangential force of wheel mounting bolts)

N {kg. ibs.)
13-inch disc brake
14-inch disc brake
Front brake disc thickness mm (in.)

13-inch disc brake
Solid type
Ventilated type

14-inch disc brake

162-165 (6.4—6.5)
3-81(0.12-0.31)
80 (3.1) or more

2.5 (25, 366}
3.0 (30, 427)
3.5 (35, 498}

3.0 (30, 427)
3.5 (3b, 498)

3.75 (37.5, 633)
4.25 (42.5, 604)
5.23 (562.3, 744)

4.25 (42.5, 604)
5.23 (62.3, 744)
89.3-91.3 (3.62-3.59)

2.00-250
(20.0-25.0, 284.5-355.6)

6.82-8.82 :
(68.2-88.2, 970.0-1254.5)

b. 18

38-6.
3.8~61.8. 765.2-878.9)

8.82-10.52
(88.2-105.2, 1254.5-1496.3)

10 {0.39)

20 (2, 4.4) or less
40 (4. 8.8} or less

13 {0.51)
18 {0.71)
24 (0.94)

& Mitanhish] Matave Paveasatine faam 4009 [P .
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SERVICE BRAKES - Specifications

35-5

fterns

Specifications

Rear disc brake pad thickness
Rear disc brake drag force {tangential force of wheel mounting bolts)

mm {in.}

N tkg. 1bs.)

Rear brake disc thickness mm {in.)
Booster push rod to master cylinder piston clearance mm {in.)

8 inch brake booster

9 inch brake booster

7 + 8 inch brake booster
Resistance between speed sensor terminals kO

2WD

AWD
Resistance between terminals and the body of the speed sensor kQ
Clearance between rear speed sensor pole piece and rotor mm (in.)

9.5(0.37)

20 {2, 4.4) or less
10 (0.39)

0.45-0.65 {0.018-0.026)

0.6-0.8 (0.024-0.031)
0.4-0.6 {0.016-0.024)

1.4-22

08-1.2

100 or more
0.3-0.9{0.012-0.035)

Limit
Left/right proportioning vaive output pressure difference MPa (kg/cm2, psi)

Load sensing proportioning valve left and right difference of
output fluid pressure MPa (kg/cm?, psi)

<Sprit point>
When spring length is 20.1 mm (3.65 in.):
When spring length is 108.2 mm (4.26 in.):
<Input fluid pressure set in the following>
When spring length is 90.1 mm (3.55 in.):
14 MPa (140 kg/cm?, 1991.3 psi)
When spring length is 108.2 mm {4.26 in.):
14 MPa {140 kg/cm2, 1991.3 psi)

0.4 (4. 57)

0.25 (2.5, 35.6)
1.0{10, 142.2)

0.4 (4, 56.9)

0.85 (8.5, 120.9)

Pad thickness mm {in.} | 2.0 (0.08)
Front brake disc thickness mm {in.)
13-inch disc brake _
Solid type 11.4 (0.45) Han
Ventilated type 16.4 (0.65)
14-inch disc brake 22.4 {0.88)
Front brake disc runout mm {in.} | 0.07 {0.0028) or less
Front hub end play mm (in.) | 0.056 (0.0020}
Rear brake disc thickness mm {in) | 8.4 {0.33)
Rear brake disc runout mm {in.} | 0.08 (0.0031) or less
Rear brake lining thickness mm {in) | 1.0 (0.04}
Rear drym inside diameter mm {in.)
7-inch drum brake 182 (7.2)
8-inch drum brake 205 (8.1)
9-inch drum brake 230.6 (9.1)
L]
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35-6 \ SERVICE BRAKES - Specifications/Special Tools

LUBRICANTS . essn-
ltems _ Specified lubricant gl
Brake fluid DOT3 or DOT4
Brake piston seal Repair kit grease (orange)

Slide pin boot and slide pin bush inner surfaces
Brake piston boot inner surfaces

Lock pin boot inner surfaces

Guide pin boot inner surfaces

Pad assembly and shim contact surface

Lock pin sleeve

Piston boot mounting grooves

Rear brake shoe and backing plate contact surfaces Brake grease SAE J310, NLGI No. 1
Shoe assembly and auto adjuster assembly contact surfaces

Shoe and lever assembly and auto adjuster assembly
contact surfaces

SEALANT AND ADHESIVES " EsscE-
ftemns Specified sealant Remarks
Thread part fitting 3M ATD Part No. 8661 or equivalent Semi-drying sealant
Drum brake wheel eylinder 3M ATD Part No. 8513 or equivalent Drying sealant

SPECIAL TOOLS | Essoa-

Tool Number Name Use

MB9S0964 Brake tool set Pushing-in of the front disc brake piston
MB990520 ' Installation of drum brake wheel cyiinder
MBS90773 (E) piston cup.

<COLT, LANCER-Sedan (1600, 2000D)>

MBS91008 (F) Piston cup
<1300, LANCER- installer
Wagon>>

MB9O1341 Multi-use tester Up to 1993 models
assembly For checking of A.B.S.
ROM pack

For the number, refer to
GROUP 00 - Precautions Before
Service

@ Mitsubishi Motors Corporation Dec. 1993 PWMES117-D REVISED



SERVICE BRAKES -~ Special Tools

35-7

e Probe MB991222
{Market tester connection)

{Connector pin contact pressure inspection)

e LED harness

Number Name Use
MB991502 MUT-IT sub All models
assembly For checking of A.B.S.
ROM pack
MB291377 Adapter harness For checking of ABS
<ABS-4WD>
MB991356 ABS check harness | Measurement of the ABS control
unit terminal voltages
<ABS-4WD>
MB991223 Test harness set Inspection of connector engagement
<ABS> ‘
e Test harness MB991219 Inspection of ABS-ECU <ABS>

MBO91220

(Power circuit inspection)

MB291221

[LED harness adapten:T

ring pliers

MB290652 Rear disc brake Pressing of the rear disc brake pistons
piston driver -

MB991041 Snap ring pliers Removal of the rear disc brake circlips

MB991042 Claws for snap

—————

© Mitsubishi Motors Corporation ““Dic. 1992
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SERVICE BRAKES - Troubleshooting <Anti-lock Brake System>

TROUBLESHOOTING <ANTI-LOCK BRAKE SYSTEM>

E3BEC--

1. FLOW CHART FOR PROBLEM DIAGNOSIS

Start vehicle inspection

!

Gathering information from customer

!

Checking trouble symptoms

i

MUT
communication

@ Diagnosis code check

Normal code displayed Malfunction code displayed

impossible

Check for trouble symptom recccurtence

After making a note of the malfunction code,

erase diagnosis code memory

Does not
reQCCur

Reoccurs
Cannot

be erased

Can be erased

Check for trouble symptom reoccurrence
(Driving test shouid be carried out)

@ Diagnosis code check

Normal code Malfunction
displayed code
displayed

symptoms

To the inspection chart
classified by trouble

(Refer to P.35-16.)

To the “Points to note for
transient malfunctions”
heading.

(Refer to P.35-9.)

To the inspection
chart classified by
diagnosis code
(Refer to P.35-15.)

~NOTE

If a normal code is displayed in the diagnosis code check in @, the problem may be only transient. However, in
this case the related connector for the malfunction code displayed in the diagnosis code check in @ should be

checked first.

Caution

The driving test should be performed at 30km/h (18.6mph) or more for 30 seconds.

2. CAUTIONS WITH REGARD TO DIAGNOSIS

The ABS system controls braking by means of electronic control. Accordingly, the phenomena listed in the table
below may occur, but these are generated when the ABS is operating normally, and are not abnormai.

Phenomenon

Explanation of phenomenon

System check sound

When starting the engine, a thudding sound can sometimes be heard coming from inside
the engine compartment, but this because the system operation check is being performed,
and is not an abnormality.

ABS ogperation sound

® Sound of the motor inside the ABS hydraulic unit operating {(whine)
@ Sound is generated along with vibration of the brake pedal. {scraping)
® When ABS operates, sound is generated from the vehicle chassis due to repeated brake
application and release.
(Thump: suspension; squeak: tires)

ABS operation
{Long braking distance}

-

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

© Mitsubishi Motorsﬁrpgration
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SERVICE BRAKES - Troubleshooting <Anti-lock Brake System> 35-9

3. POINTS TO NOTE FOR TRANSIENT MALFUNCTIONS

In electronic control systems, momentary problems can occur in electronic circuits and input and output signals,
and this can result in temporary trouble symptoms or a diagnosis code being recorded by means of ECU self-
diagnosis. If the cause of the problem is continuous, the location of the abnormality can be discovered by
- checking according to the troubleshooting chart classified by trouble symptoms. However, the symptoms of
some transient problems may return to normal by themselves, so there is @ possibility that the cause of the
problem will be unclear.

The causes of problems in vehicles which are malfunctioning “temporarily” {when trouble symptoms do not
reoccur) are mainly vibration, heat and excess electrical resistance. By carrying out inspection according to the
simulation method given below, the trouble symptom can be made 1o reoccur.

3-1. SIMULATION METHOD

Test by the following method to check if the problem reoc-
curs.
(1) When the main cause is probably vibration
e Gently shake the connector up, down and to the left
and right.
1650263 ¢ Gently shake the wiring harness up, down and to the
left and right.
» Gently rock each sensor by hand.
* Gently shake other moving parts.

NOTE

If any wires are bent or are pulled a little bit too hard and
break, the re-connection should be made with new ones.
The vehicle speed sensors in particular are subject to
1650250 temporary defective contacts due to the movement of
the suspension while driving, and therefore itis desirabie
that a driving test be conducted while monitoring the
sensor signals.

(Refer to P.35-75.)

16850252

(2) When the main cause is probably heat
e Use a hair dryer to heat the part that you believe is
malfunctioning.

Caution
Do not heat the part above 80°C.

1650251

(3) When the main cause is probably excess electrical resis-
tance
o Turnallelectrical switches, including the headlamp and
rear defogger switches, to ON. ‘
If the trouble symptom does not reocccur even after carrying
out the above inspections, the problem should be left for a
while.

® Mitenhishi Matars Carnoration Dec. 1991 PWMES117
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SERVICE BRAKES - Troubleshooting <Anti-lock Brake System>

Connector disconnected or improperly
connected

N 1650256
Defective connector contact

1650255
Low contact pressure

W )

—

1650254

16R1317

MB9312i9

)

16R1318

© Mitsubishi Motors Corporation Dec. 1991
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CONNECTOR INSPECTION

Problems with the electronic control system may be caused by
connector abnormalities.

Causes of such abnormalities are recorded below, 50 inspectand
then make repairs if necessary.

NOTE

While inspecting the system, the trouble symptom may be

erased by repeatedly disconnecting and connecting the connec-
tors.

Connector is disconnected

Connector is improperly connected

Connector pins are puiled out

Defective connector contact due to harness tension

LLow connection pressure due to rusted terminals

Foreign matter lodged in terminals

Low contact pressure between male and female terminals

4-1. CONNECTOR PIN INSPECTION

If the connector pin stopper is damaged, the terminal con-
nections {male and female pins} will not be perfect even if the
connector body is connected, and the pins may pull out of the
reverse side of the connector. Therefore, gently pull the
harnesses one by one to make sure that no pins pullout of the
connector.

4-2. CONNECTOR ENGAGEMENT INSPECTION

When inspecting the connectors, inspect by the following
procedure. )

Use the special tool (connector pin connection pressure
inspection harness of the inspection harness set) to inspect
the engagement of the male pins and female pins.

(Pin drawing force: 100g or more}

PWME9117



SERVICE BRAKES - Troubleshooting <Anti-lock Brake System> 35-11

DEFEEEE

“ ©,A

 ABS
warning
lamp

1450120

Approx. 1.5
second

e

ABS [Huminated

warning

lamp  Not
iluminated
START

Ignition ON

switch ACC, __j
LOCK

When using the MUT

1450105

1650660

© Mitsubishi Motors Corporation
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ABS-2WD

1. INSPECTION OF ABS WARNING LAMP

Check that the ABS warning lamp illuminates as follows.

(1) When the ignition switchis turnedto “ON", the ABS warning
lamp illuminate.

{2) When the ignition switch is turned to “START" to start the
engine, the ABS warning lamp switch off after approx. 1.5
second. :

(3) lftheilluminationis other thanthe above, checkthe diagnosis
codes.

2. INSPECTION BY SELF-DIAGNOSIS

Caution

Connection and disconnection of the MUT or MUT-I1I
should always be made with the ignition switch in the
OFF position.

{1} With the ignition switch OFF, connect the MUT or MUT-
I, turn the ignition to “ON” and select the ABS system.
(The ABS warning lamp lights up, it goes into the MUT or
MUT-II mode. In the MUT or MUT-II mode, ABS does
not function.)

If it does not go into the MUT or MUT-Il mode, check the
ECU power circuit and the harness between the ECU and
diagnosis check terminals.

(2) Read and make a note of the diagnosis output codes.

) Momentarily erase the diagnosis code memory. (Refer to

P.35-12.)
If the memory cannot be erased, the function is being
stopped by a problem that is currently displaying a
problem code. If the memory can be erased, then the
problem was only temporary, or it is a problem 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 diagnosis
code inspection charts.

PWME9117-D REVISED




35-12 SERVICE BRAKES - Troubleshooting <Anti-lock Brake Systems

Diagnosis code memory erasure connector

/ \ \\1;. ;:50

® Mitsubishi Motors Corporation Dec. 1993

{5) After the inspection, turn the ignition switch to "QFF"
and disconnect the MUT or MUT-II.

NOTE

The codes below are output as diagnosis codes according to
the vehicle’s condition, even when the ABS system is nor-
mal. These codes are output only for a current problem, and
if the vehicle’s condition returns to normal, then the codes
will become normal.

Code No. Vehicle Condition
16 Battery is dead
35 Engine is stopped

3. 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.

WHEN USING THE MUT OR MUT-II

{1) Erase the memory with the MUT or MUT-II.
(For details, refer to the MUT or MUT-II instruction
manual.)

NOTE

After erasing the memory, a command cannot be re-
ceived from the MUT or MUT-I1. When checking diagno-
sis codes, momentarily stop and restart the engine, and
then reactivate the MUT or MUT-IL.

{2) Check the diagnosis codes to check that the memory has
been erased, :

WHEN NOT USING THE Mle OR MUT-1

(1) After connecting the diagnosis code memory erasure con-
- nector two terminals (left diagram), turn the ignition key to

ON.
At this time, the valve relay will turn OFF, and the ABS
warning lamp will illuminate. '

(2} After approximately 7 seconds or more has passed, turn the
ignition key to OFF.

{3} Disconnect the diagnosis code memory erasure connector
two terminals and turn the ignition key back to ON.
At this point in time, the erasure of one malfunction code has
been completed.

PWME$117-D oEViCEn
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4. DIAGNOSIS CODE DISPLAY METHOD

The codes are displayed as follows depending on the system problem.

System problem Displayed code

No current No previous Normal code

problem problem
Previous Previous code is displayed.
problem ‘

Current No previous Current problem code is displayed.

problem problem
Previous Current code and previous code are
problem displayed.

NOTE

1.

If diagnosis code No. 15 appears aftera problem
is detected in a wheel speed sensor that can
specify the wheel position (nos. 11-14 or nos.
21-24), then it cannot be written into memory.
Diagnosis codes No. 16 and 35 (low voltage), and
No. 83 (ECU faulty) are only displayed when there
is a current problem. (Past occurences are not
recorded in memory.)

5. SERVICE DATA INSPECTION TABLE

The following items can be read by the MUT or MUT-II from the ABS-ECU input data.
{1) WHEN THE SYSTEM 1S NORMAL

3. Even if identicat codes are output continuously,

the code is only memorized when it is first
displayed.

Service data item Service data item
Display units Display units
No. Item ' No. Item
" Front right wheel speed km/H (mph) 16 ECU power voltage HIGH/LOW
12 Front left wheel speed km/H {mph) 35 Alternator L terminal voltage| HIGH/LOW
13 Rear right wheel speed km/H (mph) %6 ON/OFF con dition of stop ON/OFE
14 Rear left wheel speed km/H (mph) lamp switch

(2) WHEN SYSTEM IS ISOLATED BY THE ABS-

ECU

® Mitsubishi Motors Corporation

When the ABS-ECU function is being stopped
by the self-diagnosis function, the above code
nos. 11-14 for each wheel speed are not dis-
played. The normal MUT or MUT-II display
data is “0.0 km/h (0.0 mph).”.

Dec. 1993
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6. ACTUATOR TEST FUNCTION

By using the MUT or MUT-II, the following force-

activation of the actuator can be performed.

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
When the ABS-ECU function is stopped, actuator
testing can not be carried out.

No. Drive condition Drive object Drive specifications
01 Front right solenoid valve Hydraulic pressure increase — hydraulic pressure decrease
: {2 sec) — hydraulic pressure increase
02 Aand B Front left solenoid vaive (The motor turns ON at the same time as hydraulic pres-
03 Rear right solenoid valve | Sure reduction, and then turns OFF 0.85 seconds after
hydraulic pressure reduction is completed.)
04 Rear left solenoid valve
Valve relay and ABS Relay OFF signal is output for 2 seconds. For a six second
warning lamp period including 2 seconds before and after this, the ABS-
05 A ECU outputs an ABS warning lamp OFF signal. This checks
the operation by illuminating the warning lamp when the
relay is OFF. '
06 A Motor relay Motor ON signal is output for 2 seconds.
Drive conditions: ¢ Condition A: Highest wheel speed is less than 10 km/h (6 mph).
¢ Condition B: Wheel speed of both front wheels or both rear wheels is 0 km/h (0 mphyj,

© Mitsubishi Motors Corporation

Dec. 1993
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7. TROUBLESHOOTING QUICK-REFERENCE CHART
7-1. INSPECTION CHART CLASSIFIED BY DIAGNOSIS CODE
Inspect according to the inspection chart that is appropriate for the maifunction code.

I

?éi{%nﬁz"s ’ Inépection item Diagnosis content thzeteﬁg"n Egézrence
11 . Front right wheel speed sensor
12 Front I.eft wheel speed sensor Open circuit 9 P 3520
13 . Rear right wheel speed sensor
14 T Rear left wheel speed sensor
15 ' Open circuit in sensor Open circuit in sensor 1 P.35-20
18 . Drop of battery voltage Drop of ABS operation voltage 6 P. 35-24
_ 21 . Front right wheel speed sensor
- 22 Front l-eft wheel speed sensor Short circuit 3 P 35-21
23 . Rear right wheel speed sensor .
24 ! Rear left wheel speed sensor '
2b " Both rear wheel speed sensors | Open circuit in both rear wheel 4 P. 36-22
! speed sensors, short circuit
31 * Rotor of front right wheel '
. speed sensor
32 Rator of front left wheel speed
e — Chipped tooth of rotor 5 P. 36-23
33 . Rotor of rear right wheel speed
: sensor
34 | Rotor of rear left wheel speed
. sensor
35 : Alternator i Drop of alternator output voltage 7 P. 35-24
A i Front right solenoid valve :
42 ¢ Front left solenoid valve No response to solenoid valve 8 P. 36-25
43 " Rear right solenoid valve drive signal
44 . Rear left solenoid valve
51 | Valve relay 1 Detection impossible in OFF condition 9 i P. 35-26
52 . Valve relay 2 Detection impossible in ON condition 10 i P.35-26
B3 - Motor relay, motor 1 ! ON impossible 11 P. 35-28
54 " Motor refay, motor 2 © OFF impossible 12 P. 35-29
) bb : Sticking of motor : Motor operation impossible 13 I P.35-30
62 - Malfunction inside hiydraulic unit ; Hydraulic pressure reduction impossible 14 P. 356-31
63 . Malfunction inside ABS-ECU - Irregular program, etc. Replace ABS-ECU | P. 35-116
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7-2, INSPECTION CHART CLASSIFIED BY TROUBLE SYMPTOMS
Get an understanding of the trouble symptoms and check according to the inspection chart.

tnspection - Reference
Trouble symptom chart No. ' page
When the ignition key is turned to “ON" (engine stopped), the ABS 1 i P.35-32
warning lamp does . E
not Ellugﬁinatg. ABS lluminated
warning :
lamp Not ;
illurninated 1‘
Ignition ON ;
key ACC, LOCK !
14NO167 !
After the engine starts, the lamp remains illuminated. 2 | P.35-33
ABS lluminated
warning  Not _} :
lamp illuminated
Ignition START
key ON 1
ACC, LOCK : 1480172
The ABS warning lamp switches off approximately 1.5 second after the ignition 3 P. 36-33
key is turned to "ON". . - s
ABS [lluminated ;
warning i
lamp Not i
illuminated ;
L%r:;tlon " ON i
ACC. LOCK 14N0O168 | ' [
After the ignition key is turned to “ON", the ABS warning lamp illuminates twicé, 4 4 P.35-34
but after that it remains switched off. :
ABS lfluminated i !
warning i i
lamp Not !
- iluminated
L%nltion ON |
Y ACC, LOCK 14N0169
When the ignition key is turned to “START”, the ABS warning lamp switches off. 5 P.35-34
ABS llluminated | |
warnin :
lamp ° Not E
illuminated i
Ignition START :
key ON — i
ACC, LOCK MNO171 ;
Faulty ABS operation | Unequal braking power on both sides ‘
Insufficient braking power
ABS operates under normatl braking conditions 6 P.35-35
ABS operates before vehicle stops under normal braking conditions :
Large brake pedal vibration when ABS operates , B
Large amount of skidding when ABS operates ! 7 | P.35.36
{ABS does not operate properly) I )
No diagnosis output (no communication with MUT) ! 8 . P.35-37

PN Y TR BN -
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8. COMPONENTS

ABS-ECU
. Hydraulic
. ABS valve relay

ABS motor relay

Wheel speed sensor {front left}
Wheel speed sensor {front right)
Wheel speed sensor (rear left)

Noopwn =

,m

L.H. drive vehicles

R.H. drive vehicles

11 10 13 12

i

|

)

unit

({' s

1480167

s
50

1450165

8. Wheel speed sensor (rear right)
9. Rotor

10. ABS power relay

11. Diagnosis connector

12. Stop lamp switch

13. ABS warning lamp

© Mitsubishi Motors Corporation
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9. CIRCUIT DIAGRAM
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<2WD-R.H. drive vehicles>
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10. INSPECTION CHART CLASSIFIED BY DIAGNOSIS CODE

1

[Comment]

[Hint]

When diagnosis code No. 15 is displayed

There is a broken + wire or — wire in one or more of the four wheel
speed sensors detected by a open circuit inspection by the ABS-
ECU hardware circuit.

In this case, if a driving test is carried out at 10km/h (6.2mph} or
more, the malfunction code (No. 11 - 14) for the abnormal wheel will
be displayed. Also, if the malfunction code for the abnormal wheel is
not displayed, the problem is transient.

When using the MUT or MUT-IL, previous malfunction codes are
displayed. When this code (No. 15} appears, and a malfunction
code for a specific wheel (nos. 11-14) is also displayed, it is likely
that there is a open circuit in the wheel speed sensor indicated
by these codes.

Probable cause

¢ Open circuit in wheel speed
sensor

When a driving test is carried out
at 10km/h (6.2mph) or more, is the
malfunction code {No. 11 - 14)
displayed?

No

| maifunctions” (P.35-9),

Refer to “Points to note for transient

Yes

Refer to the inspection chart No. 2.

2

[Comment]

When diagnosis code No. 11, No. 12, No. 13 or No. 14 are displayed

These codes are displayed when the sensor with the open circuit
can be distinguished.

Probable cause

¢ Open circuit in wheel speed
sensor

+ Broken wiring harness,
disconnected connector

* Malfunction of ABS-ECU

Inspection of individual part
¢ \Wheel speed sensor
{Refer to P.35-114))

0K

1. ABS-ECU connector

No | Check the following connectors.

B-32: Disconnected
Is the resistance value between
the following terminals of the
ABS-ECU harness side connector
standard value?
Standard value: 1.4-2.2 kQ

At this time, the resistance should
be inspected while moving the -
sensor harness and connector.
Front side

* No.46-No.38
* No.44-No.36
Rear side

* No.43-No.35
* No.45No.37

B-32

© Mitsubishi Motors Corporation

1 Yes

Replace the ABS-ECU.
Dec. 1993

- Refer to P.356-10.)
* Wheel speed sensor connectors
A-13, A-07, G-04 and G-03
* ABS-ECU connector B-33
* [ntermediate connectors
B-36, B-04, B-02 {R.H. drive
vehicles) and D-10

NG .
— Repair the connector.

| oK

No

Does the problem reoccur?

Yes

~ Refer to “Points to note
for transtent malfunc-
tions” {P.35-9).

Check the harness wire
between each wheel speed
sensor and ABS-ECU.

PWMES117-D

REVISED
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3 When diagnosis code No.21, No. 22, No. 23 or No. 24 are displayed

Probable cause

* Improper installation of

[Comment] These malfunction codes are displayed when a open circuit cannot wheel speed sensor
be verified, but when the vehicle speed reaches 10 km/h (6 mph} or | ® Malfunction of wheel speed
more, no pulses are input. sensor
iHint) The cause is likely to be either a short between the sensor har- ¢ Malfunction of rotor
nesses, a short in the senscr + wire with the body, or an excessive » Malfunction of wheel
sensor gap. bearing
¢ Shortcircuited harness wire
¢ Malfunction of ABS-ECU
Is the wheel speed sensor No
installed properly? ——— Install properly.
{Refer to P.35-113.)
Yes
Check the wheel speed sensor NG | Inspection of individual part | NG
output voltage. * Wheel speed sensor —— Replace
(Refer to P.35-75.} . (Refer ro P.35-114.)
l OK OK
Replace the ABS-ECU. Inspection of individual part NG R
* Rotor (Refer to P35-114) | Replace
OK
Check the wheel bearing

end play.

Service Adjustment Proce-
dures.)

OK

Check the harness wire
between the wheel speed
sensor and ABS-ECU.

@iMitsubishi Matars Carnoration Den. 1991 PWMES117

N
(Refer to GROUP 26, 27- | NG Repair or replace
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4 When diagnosis code No. 25 is displayed

[Comment] A problem in both rear wheel sensors is diagnosed when the signal
from either of the front wheel speed sensors is diagnosed as
normal, and the wheel speed of both rear wheels is 0 km/h {0 mph)
for a continuous 20 second period, even if the wheel speed of the
front wheels is 11 km/h (7 mph) or more.

This code is displayed when there is a short in the sensor harnesses
of both rear wheels, or if there is low output from both rear wheel

Sensors.

[Hint]

NOTE

If the vehicle is raised up, or if the wheels are stuck and only the front wheels are
moving, after approximately 20 seconds the ABS warning lamp will illuminate, and
the system will be isolated. :

Thus, this code can be output even when the system is normal, so it is only
output during a current problem, and is not kept in memory from a previous
problem. Accordingly, before turning the ignition switch to OFF, the malfunction
code should be read and written down.

Probable cause

* Improper installation of rear
wheel speed sensor

¢ Malfunction.of-rearwheel-
speed sensor System

* Malfunction of rotor

+ Malfunction of wheel
bearing

* Shortcircuited harness
wire

* Malfunction of ABS-ECU

Is the rear wheel speed sensor
installed properly?
{Refer to P.35-113.)

__r\io__ Install properly.

Yes
Check the rear wheel speed . NG | Inspection of individual part
sensor output voltage. = ® Rear wheel speed sensor
(Refer to P.35-75.) {Refer ro P.35-114.)

| ok . oK

Replace the ABS-ECU. Inspection of individual part
* Rotor (Refer to P35-114.)

CK

Check the hub end play.
(Refer to GROUP 27-Service
Adjustment Procedures.)

OK

Check the harness wire
between the rear wheel
speed sensor and ABS-ECU.

@ Miteuhichi Mnatare Narnaratinn MNar 14091 PWAMEQ117

ﬁ- Replace

NG
— Replace

NG . .
-—— Repair or replace
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5 When diagnosis code No. 31 or No. 32 are displayed

Probable cause

¢ Improper installation of

[Comment] These codes are displayed when a chipped rotor tooth or a jammed wheel speed sensor
rotor (one tooth) is detected, or if sensor output is low due to a * Malfunction of wheel speed
defective sensor and warped rotor and continuous anti-lock braking sensor
OCCUrs. ¢ Malfunction of rotor
Also, they show that there is a request of brake fluid pressure ¢ Malfunction of wheel
control with the stop lamp switch OFF from when the vehicle is bearing
stationary until the vehicle speed exceeds approximately 15 km/h * Sherteircuited harness wire
{9.3 mph). If the vehicle repeats start and stop and the condition * Malfunction of ABS-ECU
above is detected five times, the ABS warning lamp will illuminate.

[Hint] There is a strong chance that the wheel speed sensor output is low
due to a bent rotor tooth or excessive sensor gap. Low sensor
output could also be caused by a rare short in the sensor coil.

Is the wheel speed sensor No
installed properly? ——= Install properly.
{Refer to P.35-113.)
Yes
Check the rear wheel speed NG Inspection of individual part NG
sensor output voltage. * Wheel speed sensor — Replace
(Refer to P.35-75.) {Refer ro P.35-114.)
1 oK OK
Replace the ABS-ECU. Inspection of individual part | NG
* Rotor (Refer to P35-114) [~ Replace

. OK
Check the wheel bearing

{Refer to GROUP 26, 27-
Service Adjustment Proce-
dures.}

OK

Check the harness wire
between the wheel speed
sensor and ABS-ECU.

© Mitsubishi Motors Corporation Dec. 1991 PWMES117

NG .
end play. —— Repair or replace
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6

When diagnosis code No. 16 is displayed

[Comment] This indicates that the ABS-ECU power voltage is lower than the
standard value. If the voltage returns to standard voltage or above, this
malfunction code will not be output.

Probable cause

» Disconnected connector.

o Malfunction of battery or
alternator

* Malfunction of ABS-ECU

Caution

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

check the battery

correct diagnosis of the problem cannot be made.

1. ABS-ECU connector
B8-33: Disconnected

Before carrying out the following inspection,

level, and refill it if necessary.

Check the following connectors
(Refer to P.35-10.)

2. Engine: Start NG | » Relay connector B-43X NG .
Between the connector terminal . ABSYECU connector B-33 Repair the connector.
terminal No. 5 and the earth: 10V ¢ |ntermediate connectors B-01
or more. and B-37
oK
B-33 No -
Does the problem reoccur? Refer to “Points to note
for transient malfunc-
Yes tions” (P.35-9).
Replace the ABS-ECU. g?:ﬁ]kaigf battery or the
7 When diagnosis code No. 35 is displayed Probable cause
* Incorrectly connected
[Comment] This indicates that the output voltage of the alternator L terminal is connector, shortcircuited
low when the ignition key is turned to "ON" and the engine is harness wire.
stopped, or when the engine is running. ¢ Malfunction of alternator
if the voltage returns to standard voltage or above, this problem code | * Malfunction of ABS-ECU
will not be output.
[Hint] When the output voltage of the alternator L terminal is low, the
charge warning lamp will illuminate. This code also appears when
there is a short in the alternator L terminal monitor circuit, but not
if there is a open circuit in that circuit. If the MUT or MUT-II
service data displays No. 35, this malfunction code is output.
NOTE

If the engine is stopped, this code willbe output, even
if the situation is normal, so the following inspection
should only be carried out if the code is output while

the engine is running.

1. ABS-ECU connector
B-32: Disconnected
2. Engine: Start

Between the connector terminal
No. 41 and the earth: 7V or more.

NG

Replace the ABS-ECU.

@ Mitsubishi Motors Corporation Dec. 1993

Check the following connectors

{Refer to P.35-10.)

+ ABS-ECU connector B-32

* Alternator connector A-33

* Intermediate connectors
B-37, B-01 and A-33

NG
— Repair the connector.

OK

No

Does the problem reoccur?

Refer to "Points to note

Yes

Check the alternator and the
harness wire between ABS-
ECU and alternator,

for transient malfunc-
tions” (P.35-9).

PWMES$117-D

REVISED
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8 When diagnosis codes No. 41, No. 42, No. 43 or No. 44 are displayed

iComment] The ABS-ECU normally monitors the solenoid valve drive circuit. [f there
is no current flowing to the solenoid even when the sclencid is ON, or
the current continues to flow to the solenoid even when the solenoid
is OFF, the ABS-ECU diagnoses a open circuit or short in the solenoid
coil or a open circuit or short in the harness, and this malfunction code
is output.

Probable cause

» Malfunction of hydraulic unit

* Broken wire, disconnected
connactor

¢ Shortcircuited harness wire

* Malfunction of ABS-ECU

1. Hydraulic unit connector
A-19: Disconnected

Is the resistance value between No Replace the
the following terminals of the hydraulic uinit.
hydraulic unit side connector
standard value?

Standrad value: 3.10-3.34 Q

NG

No

Repair the connector.

s No. 7-No. 5
e No. 3-No. 1
* No.8-No. 6
* No. 4-No. 2
A-19
| Yes
1. Hydrauli¢c unit connector Check the following connectors.
A-19: Disconnected {Refer to P.35-10.) _
2. ABS-ECU connector NG | e Hydraulic unit connector A-19
B-33: Disconnected . ,ABS-ECU_ connector B8-33
s the resistance value between * intermediate connectors B-04
the terminals of the hydraulic unit and B-36
side connector and ABS-ECU OK
harness side connector standard
value? Does the problem reoccur?
Standrad value: 3.10-3.34 Q
Hydraulic — ABS-ECU side Yes
u_nit Check the harness wire be-
side tween hydraulic unit and ABS-
* No.7-No. 15 ECU.
* No.3-No. 2
* No. 8- No. 14
"o No.4-No. 1
Hydraulic =
unit ‘
side ABS-ECU side
Q0!
A-19 B-33

l Yes
Replace the ABS-ECU.

® Mitsubishi Motors Corporation Dee. 199 PWMES117

Refer to "Points to note
for transient malfunc-
tions” {P.36-9).
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9 When diagnosis code No. 51 is displayed

[Comment] During the initial check when the ignition switch is turned to "ON", if
power is being supplied to the solenoid when the valve relay is OFF, the
ABS-ECU diagnoses a melted relay contact or a short in the valve refay
drive circuit, and this malfunction code is output. '

Probable cause

¢ Malfunction of ABS valve
relay

* Shortcircuited harness wire

* Malfunction of ABS-ECU

* ABS valve relay

Inspection of individual part

(Refer to P.35-111.}

OK

G
» Replace

No continuity.

1. ABS-ECU connector
B-33: Disconnected

Between the harness side connec-
tor terminal No. 8 and the earth:

NG

Check the harness wire be-

Replace the ABS-ECU.

© Mitsubishi Motors Corporation Dec. 1991

tween ABS valve relay and
ABS-ECU.

PWMES117




SERVICE BRAKES - Troubleshooting <Anti-lock Brake System>

35-27

10

[Comment]

When diagnosis code No. 52 is displayed

During the initial check when the ignition switch is turned to "ON”, if
power is not being supplied to the solenoid when the valve relay is ON,
the ABS-ECU diagnoses an OFF problem in the valve relay (not turned

ON), and outputs this malfunction code.

Probabie cause

* Malfunction of ABS valve
relay

* Broken wire, disconnected
connector

* Malfunction of ABS-ECU

Inspection of individual part
¢ ABS valve reiay
{Refer to P.36-111.)

OK

NG
— Replace

Check the harness wire be-

1. ABS valve relay connector: NG
Disconnected tween fusible link No. 9 and
Between the harness side connec- ABS valve relay.
tor terminal No. 6 and the earth:
Battery voltage Check the folloF\)Ning connec-
: tors. (Refer to P.35-10.)
A=-21 B e Junction block connectors
B-67 and B-66 {L.H. drive
oK vehicles) and B-68 (R.H. drive
vehicles)
1. ABS-ECU connector * Relay connector A-21
2. Ignition switch: ON * Intermediate connectors B-04 —~—= Repair the connector.
Between the harness side connec- and B3/
tor terminal No. 8 and the earth: ] OK No
Battery voltage Does the problem recccur? Refer to "Points to note
for transient malfunc-
B-33 |SEICTTERELEE } Yes tions" (P.35.9).
Check the harness wire be-
oK tween fuse No. 15 {L.H. drive
vehicles) or fuse No. 3 (R.H.
drive vehicles)
1. Hydraulic unit connector No Check the harness wire be-
A-19; Disconnected tween ABS valve relay and
2. lgnition switch: ON hydraulic unit.
Is battery voltage displayed
between the harness side connec-
tor terminal No. 4, 8, 3 or 7 and
the earth?
A-19  BRES
Yes
Check the following connectors. NG
(Refer to P.35-10.) ——= Repair the connector.
* Hydraulic unit connector A-19
OK
Does the problem recccur? No Refer to "Points to note for
transient malfunctions” {P.36-
Yes Q).
Check the harness wire between
hydraulic unit and ABS-ECU.

® Mitsubishi Motors Corporation

Dec. 1991
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1 1 When diagnosis code No. 53 is displayed : : Probable cause

¢ Malfunction of ABS motor
iComment] When the motor pump receives a signal to turn ON and voltage at the relay :
motor monitor is LOW, the ABS-ECU outputs this malfunction code. | ® Defective harness wire,
[Hint] If the sound of the motor relay operation can be heard when the disconnected connector
No. 6 motor relay is driven by a MUT or MUT-II actuator test, | * Malfunction of ABS-ECU
there is probably a short in the motor monitor wire.

Caution
In the case of actuator test No. 06, the engine should be started left running for a while after the testis
completed to prevent the battery from being drained.

MUT or MUT-II actuator test No Inspection of individual part NG
No. 08, Motor relay * ABS motor relay —— Replace
Can only the motor relay sound {Refer to P.35-111.)
be heard?
OK
Yes -
1. ABS motor relay NG | Check the hamess wire
connector: Disconnected between fusible link No.
Between the harness side 02 and ABS motor relay.

connector terminal No. 3 and
the earth: Battery voltage

A-22
OK
1. ABS-ECU connector NG | Check the following connectors. | NG i
B-33: Disconnected (Refer to P.35-10.) —— Repair the connector.
2. Ignition switch: ON ¢ Relay connector A-22
Between the harness side ¢ ABS-ECU connector B-33
connector terminal No. 7 and + |ntermediate connectors B-04
the earth: Battery voltage and B-37
RErTooaoEnBan
B-33 e oK
Does the problem reocuur? No I Refer to “Points to note
1 0K for transient malfunc-
Yes tions” {P.35-9).
Replace the ABS-ECU. Check the harness wire be-
tween ABS valve relay, ABS
motor relay and ABS-ECU
terminal No. 7.

Check the harness wire between
ABS motor relay and ABS-ECU.

@ Mitsubishi Motors Corporation Dec. 1993 PWMES117-D : REVISED
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1 2 When diagnosis code No. 54 is displayed Probable cause

* Malfunction of ABS motor
[Comment] When the pump motor receives a signal to turn OFF and the motor relay
monitor is ON, if a melted contact, etc. is diagnosed in the motor relay, | ® Malfunction of hydraulic unit
the ABS-ECU outputs this malfunction code. * Broken wire, disconnected
[Hint] Because the motor monitor wire is pulled up into the ABS-ECU by the connector
IG powver, this malfunction code is output if there is a open circuitin the | ® Malfunction of ABS-ECU
harness, even if the motor relay and the motor are normal.

Caution

If there is a melted contact in the motor relay, the motor will keep turning, even if the ignition switch
is turned to OFF. In such a case, immediately remove the fusible link (60A) or disconnect the hydraulic
unit A-18 connector. Excessive running of the motor will consume a battery.

When ignition switch is turned to No | Inspection of individual part NG
“OFF"”, doss the motor stop? * ABS motor relay —~ .Replace
{Refer to P.35-111.) .
Yes
0K

Check the harness wire be-
tween ABS motor relay and
ABS-ECU terminal No. 7.

Check the following connectors.
{Refer to P.35-10.)

e ABS-ECU connector B-33 _NE, Repair the connector.
¢ Intermediate connectors B-04
and B-36
OK

Check the harness wire between NG
ABS motor relay and ABS-ECU = Repair the harness.
terminal No. 13. :

| ok
Replace the ABS-ECU.

@ Mitsubishi Motors Corporation Dec, 1991 PWME2117
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1 3 When diagnosis code No. 55 is displayed Probable cause

A ¢ Malfunction of hydraulic unit

{Comment] The ABS-ECU drives the motor after the initial check, and if the motor | * Bad contact of connector
is diagnosed as not running normally, the motor is driven again when | ¢ Defective harness wire
the vehicle speed is 10km/h (68.2mph}. If the motor operation is
diagnosed as not normal at this time also, this malfunction code is
output.

(Hint] It is possible for this malfunction code to be output when there
is an abnormality in the motor relay or motor harnesses. If the
noise from the motor is not heard after starting the engine
without depressing the brake pedal, the rotating shaft of the
motor is probably stuck. When the No. 06 motor relay is driven by
a MUT or MUT-II actuator test and the motor doesn't operate,
the same judgement is possible. '

Caution ‘

If the battery is depleted or if the alternator L terminal voltage is low, the motor will not be driven, so
when carrying out the motor drive check, check to be sure that these things are normal.

Carry out the motor drive check while the vehicle is stationary.

1. Hydraulic unit connector

A-18: Disconnectad
When the battery is connected
directly to the hydraulic unit motor
terminal, does the motor operate?

No , .
——= Replace the hydraulic unit

Yes
inspection of individual part NG
+ ABS motor relay — Replace
{Refer to P.35-111.)
OK

Check the following connectors.
{Refer to P.35-10.)

* Relay connector A-22 NG
* Hydraulic unit connector A-18 i——= Repair the harness.
¢ ABS-ECU connector B-33

¢ Intermediate connectors B-04

and B-36
OK
N PP
Does the problem reoccur? 9. Refer to “Points to note
for transient malfunc-
Yes tions” {P.35-9).

Check the harness wire between
ABS-ECU and hydraulic unit,
between ABS motor relay and
hydraulic unit or between hydraulic
unit and earth.
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1 4 When diagnosis code No. 62 is displayed Probable cause
¢ Malfunction of hydraulic unit
{Comment] Diagnosis code No. 62 is a malfunction code that is output when the | * Malfunction of wheel speed
ABS is unable to operate for a-long period of time. However, it is sensor
possible that the problem could be caused not only by a faulty hydraulic | ® Malfunction of rotor
unit, but also by a malfunctioning wheel speed sensor. ¢ Foreign material adhered to
wheel speed sensor
+ Malfunction of wheel bearing
Caution

The malfunction code No. 62 is detected in the following cases, even if the ABS system is normal. To be
sure, the user should be questioned to check if the appropriate driving is not being carried out.

« {f the parking brake is not fully released, or if the brakes are dragging while driving on snow or ice.
« When driving with left and right tyres of different sizes (difference in tyre diameter or uneven wear).
« When driving for a long period of time on roads with low friction coefficients, such as ice-covered

roads.

Check the hydraulic unit.
(Refer ro P.35-77.)

NG

-

OK

Check the wheel speed sensor
output voltage.
{Refer to P.35-75.)

Replace the hydraulic unit.

NG

Inspection of individual part
¢ Wheel speed sensor
{(Refer to P.35-104.)

NG
— Replace

| OK
Replace the ABS-ECU.

© Mitsubishi Motors Corporation  Dec. 1991

oK

Inspection of individual part
* Rotor (Refer to P.35-104.)

NG
— Replace

oK

Check the wheel bearing end play.
(Refer to GROUP 26, 27-Service
Adjustment Procedures.)
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11. INSPECTION CHART CLASSIFIED BY TROUBLE SYMPTOMS

1

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

warning lamp does not illuminate

[Comment] When power is supplied to the ABS-ECU, the valve relay changes from

OFF to ON—QOFF—=ON by the initial check, and thus even if there is a
problem with the circuit between ABS warning lamp and ABS-ECU, the
lamip will illuminate twice when the valve relay is OFF.

Accordingly, the cause of the lamp not illuminating is probably an open
cireuit in the lamp power circuit, a blown lamp bulb, or an open circuit
in both the circuit between the ABS warning lamp and the ABS-ECU and
the circuit between the ABS warning lamp and the ABS valve relay.

[Hint] When other warning lamps also do not illuminate, the cause is probably

a blown fuse.

Probable cause

* Blown fuse

¢ Burnt out ABS warning lamp
bulb

* Broken wire, disconnected
connector

Check the fuse No. 3 (L.H. drive NG
vehicles) or fuse No. 11 (R.H. drive |—— Replace
vehicles) inside the junction block.

oK
Check the following connectors. NG
{Refer to P.35-10.} - .
« Junction block connectors B-67 Repair the connector.
and B-68
oK
1. Combination meter connector No | Check whether the ABS NG Replace
. B-10: Disconnected warning lamp bulb is burnt out. eplac
2. Ignition switch: ON :
When the terminal No. 10 of the OK
combination meter side connector Check the following connectors.
is earthed, does the ABS warning {Refer to P.35-10.) NG
lamp illuminate? e Meter connectors B-08and [~ Repair the connector.
B-10
OK
Yes Does the problem reocuur? No Refer to “Points to note
for transient malfunc-
Yes tions” (P.35-9).

. Replace the combination meter.

The cause is probably an open (Open circuit inside the meter)

circuit in the ABS warning lamp
ilumination circuits on both the
ABS valve relay side and the ABS-
ECU side. (Check the harness.)

——

N\

@ Mitenhishi Mntars Cormaration Dec. 1991 PWMES117




SERVICE BRAKES - Troubleshooting <Anti-lock Brake System> 35-33

2 Even after the engine is started, the ABS warning lamp remains Probable cause
flluminated

* Malfunction of combination
[Cormment] There is probably a short in the ABS warning lamp illumination circuit. meter

_ » Malfunction of ABS-ECU
¢ Shortcircuited harness wire

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

1. Combination meter connector No | 1. ABS-ECU connector : No | Check the harness wire

B-10: Disconnected B-33: Disconnected between combination
2. ignition switch: ON 2. ABS valve relay connector: meter and ABS-ECU or
Does the ABS warning lamp Disconnected between combination
remain illuminated? 3. Ignition switch: ON meter and ABS valve

Does the ABS warning lamp relay.
Yes switch off?
l Yes
Replace the combination meter. Replace the ABS-ECU.

(Open circuit inside the meter)

3' The ABS warning lamp switches OFF approximately 1.5 second Probable cause
after the ignition key is turned to “ON"

* Broken wire, disconnected
[Comment] The ABS-ECU monitors the voltage of the alternator L terminal, and connector
when the engine is not running, the voltage of the L terminalis low, and | ® Malfunction of ABS-ECU
thus the ABS warning lamp illuminates. ‘
Accordingly, when the ignition key is turned to “ON”, if the lamp turns
off after the initial check {which takes about 1.5 second), there is a
problem in the ABS warning lamp illumination function resulting from
the alternator L terminal menitor.

1. ABS-ECU connector Check the following connectors.
B-32; Disconnected {Refer to P.35-10.)
2. Engine: Start NG | ® Alternator connector A-33 Repair th
Between the harness side connec- ® ABS-ECU connector B-32 spair the connector.
tor terminal No. 41 and the earth: ® Intermediate connectors B-37,
7V or more B‘O1 and A'OQ'
i NOTE
B-32 Connectors marked with * are
equipped in all COLT models and
in 1600cc and 1800cc LANCER

sedans and wagons.

Replace the ABS-ECU. oK N
Does the problem reoccur? 9 ' Refer to “Points to note
for transient matfunc-
Yes tions” (P.35-9).

Check the harness wire between
ABS-ECU and alternator.

@ Miteuhichi Matare Parmarotinn lun 1062 PWMFA117.4 - REVISED
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4 The ABS warning lamp illuminates twice after the ignition key is Probable cause

turned to “ON”, but after that it remains switched off

* Broken wire, disconnected
[Comment] The ABS-ECU causes the ABS warning lamp to illuminate during the connector
initial check. The valve relay changes from OFF to ON—OFF—ON by | ¢ Malfunction of ABS-ECU
the initial check, and if there is a open circuit in the lamp drive circuit
. fromthe ABS-ECU, the lamp will illuminate when the valve relay is OFF.
Accordingly, if the ignition key is "ON”, and the lamp illuminates twice
and then switches off, there is a problem in the ABS-ECU drive circuit.

1. ABS valve relay connector: Check the following connectors. |
Disconnected NG | (Refer to P.35-10.) NG '
2. ABS-ECU connector ¢ ABS-ECU connector B-33 — Repair the connector.
B-33: Disconnected ¢ Intermediate connecters
3. Ignition switch: ON B-37
Between the harness side connec- OK
tor terminal No. 21 of the ABS- ‘ N
ECU and the earth: 7V or more Does the problem reoccur? © .| Refer to “Points to note
for transient malfunc-
B33 |SESEITeRnnl| Yes tions” (P.35-9).
Check the harness wire be- '
tween combination meter and
l OK ABS-ECU.
Replace the ABS-ECU.
5 When ignition key is turned to “START”, ABS warning lamp - Probable cause
switches off

¢ Malfunction of ABS valve
[Comment] The ABS-ECU uses the power to the IG2 which'is cut when the ignition relay -
switch is turned to "START". The ABS warning lamp uses IG1 power | * Broken wire, disconnected
which is not cut even when the ignition switch is turned to “START". connector
Accordingly, because the powerto the ABS-ECU is stopped in “START" '
position, if the warning lamp switches off at this time, the cause is a
problem in the lamp illumination circuit in the valve relay.

Inspection of individual part
* ABS valve relay

NG ren
{Refer to P.35-111.} eplace

OK
1. ABS-ECU connector Check the following connectors
B-33: Disconnected ' andfdiodep
2. ABS valve relay connector: NG | (Referto P.35-10.) NG .
Disconnected - * Relay connector A-21 — ,ﬁ,}eepg;géze connector or
3. Ignition switch: ON ¢ Intermediate connector
Between the harness side connec- BjO4
tor terminal No. 3 of the ABS * Diode B-56
valve relay and the earth: Battery oK
voltage No -
Does the problem reoccur? Refer to "Points to note
(T - for transient malfunc-
A-21 El5l4] Yes tions” {P.35-7).
_ Check the harness wire be-.
OK tween combination meter and
- ABS valve relay. -
Check the harness wire between

ABS valve relay and earth.
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6 Brake operation is abnormal Probable cause

* Improper installation of

[Comment] This varies depending on the driving conditions and the road surface . \ghc?el speed ?enﬁor | q
conditions, so problem diagnosis is difficult. However, if a normal ad contact of wheel spee

diagnosis code is displayed, carry out the following inspection. . Rﬂegl?grr} a?égegfsvsgggf’g;%;d

Sensor

¢ Malfunction of rotor

¢ Foreign material adhered to
wheel speed sensor

* Malfunction of wheel bearing

* Malfunction of hydraulic unit

+ Malfunction of ABS-ECU

Is the wheel speed sensor in- No
stalled properly? — Install properly.
{Refer to P.35-113.)
; Yes
Check the wheel speed sensor NG | Inspection of individual part NG
output voltage. ¢ Wheel speed sensor — Replace.
(Refer to P.35-75.) (Refer to P.35-104)
eT } OK
——— Inspection of individual part NG Renl
Check the hydraulic unit. * Rotor (Refer to P.35-104.) — = Repiace.
{Refer to P.356-77.) TOK
CF?efck therhgalFimaarirj?gl7 end play. NG
{Refer to GR 26, 27- .
Service Adjustment Proce- Repair or replace.
dures.)
+ OK

Check the following connectors.

{(Refer to P.35-10.)

. Whegl ssr’)esd segsgr cor&ngcd3 NG
tors A-13, A-07, G-04 and G- .

¢ ABS-ECU connector B-33 —* Repair the connector.

* Intermediate connectors B-
36, B-04, B-02 (R.H. drive
vehicles} and D-10

+ OK
Does the problem reoccur? No | Refer to "Points 1o note
T for transient malfunc- .
g es tions” (P.35-9).
1 1. ABS-ECU connector

< %—32: Disconnec'?ed b No
s the resistance value be- .
tween the following terminals Repair the harness.
of the ABS-ECU harness side
connector standard value?
Standard value: 1.4-2.2 kQ
At this time, the resistance
should be inspected while
moving the sensor harness and
connector.
Front side
* No. 46-No. 38
* No. 44-No. 36
Rear side
* No. 43— No. 35
¢ No. 45 -No. 37

| Yes
Replace the ABS-ECU.
© Mitsubishi Motors Corporation Dec. 1991 PWMES117- .
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7

[Comment}

[Hint]

ABS function does not easily operate

If the stop lamp switch ON signal is notinput to the ABS-ECU even once
after the engine has been started, the ABS control starting vehicle
speed becomes 15km/h (9.3mph) or more. [If the signal is input even
once, control is possible at a vehicle speed of 6km/h (3.7mph} or more.]
This symptom occurs when there is an open circuit in the stop lamp
switch.

When the illumination and switching off of the stop lamp switch
is normal and MUT or MUT-II service data No. 36 displays "OFF"
even though the brake pedal is depressed, there is an open
cireuit in the stop lamp switch input circuit, or the ABS-ECU inter-
face circuit is defective. :

Probable cause

¢ Biown fuse

+ Malfunction of stop lamp
switch

» Malfunction of hydraulic unit

* Broken wire, disconnected
connector

e Malfunction of ABS-ECU

MUT or MUT-II service data
inspection No. 36, Stop lamp
switch {Refer to P.35-13.)

Check the fuse No. & {L.H.
drive vehicles) or fuse No. 17
(R.H. drive vehicles) inside the
junction block.

NG

CK OK

Check the hydraulic unit. -
(Refer to P.35-77.)

Inspection of individual part
¢ Stop lamp switch
{Refer to P.35-85.)

@ Mitsubishi Motors Corporation

| oK

Check the following connectors.

{Refer to P.35-10.}

* Junction block connectors
B-b9, B-66 (L.H. drive
vehicles) and B-68 (R.H. drive
vehicles)

+ Stop lamp switch connector
B-08

» Interediate connector B-37

OK

NG

Replace.

NG
Replace.

Repair the connector.
NG P

No Refer to "Points to note

Does the problem reoccur?

Yes

r

for transient malfunc-
tions” (P.35-9).

- Check the harness wire be-
tween fuse No. 17 inside
junction block and ABS-ECU.

lOK

Replace the ABS-ECU.

Dec. 1993 PWMES117-D

N .
S Repair the harness.
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8 No diagnosis output Probable cause
{Communication with MUT or MUT-II not possible)

* Blown fuse
[Comnment] When communication with the MUT or MUT-II is not possible, | ¢ Malfunction ABS power
the cause is probably an open circuit in the ABS-ECU power cir- relay
cuit or an open circuit in the diagnosis output circuit. * Broken wire, disconnected
connector
* Malfunction of ABS-ECU J

Can communication be made No | Defect in the MUT or MUT-II
between other electronic control mechanism. Repair the MUT
systems and the MUT or MUT-II? or MUT-II and reinspect.
Y
v Yes NG
Check the special fuse No. b. i—-—» Replace.
s OK
Inspection of individual part NG
e ABS power relay — Replace.
{Refer to P.35-81.)
1 OK . Check the following connectors.
1. ABS-ECU connector (Refer to P.35-10.)
B-33: Disconnected NG | * Relay connector B-43 NG .
2. Ignition switch: ON * ABS-ECU connector ———= Repair the connector.
Between the harness side connec- B-33. .
tor terminal No. 5 and the earth: * Intermediate connectors
Battery voltage B-01 and B-37
JEiEE i OK N
Does the problem reoccur? 9 .| Refer 1o “Points to note
¥e: o
1. ABS—_EC_U connector Check the harness wire be-
B-33: Disconnected tween special fuse No. 5 and
{1} Between the harness side ABS-ECU. -
connector terminal No. 12 and :
the earth: Continuity NG
(2) Between the harness side - Repair the harness or the earth.
connector terminal No. 25 and
the earth: Continuity
B-33 L et
1 OK Check the following connectors.
1. ABS-ECU connector (Refer to P'.35'10')
L NG NG )
B-33: Disconnected . E_tgeémemate connector — Repair the connector.
{1) Between the harness side
connector terminal No. 22 of * ’S_BBS_/'ECU connector
the ABS-ECU and the
diagnosis connector terminal 1 oK N
No. 4 <Vehicles built up to Does the problem reoccur? © .| Refer to "Points to note
Septe:mber 1_993>, No. 8 for transient malfunc-
<Vehicles built from October } Yes tions” {P.35-9).
1993>: Continuity Check the harness wire be-
{2} Between the harness side tween ABS-ECU and diagnosis
connector terminal No. 9 of the 1 connector.
ABS-ECU and the diagnosis
connector terminal No. 10
Continuity

[ ]5]

I oK
Replace the ABS-ECU.
& Mitsubishi Motors Corporation Dec. 1993 PWMES117-D REVISED
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ABS-ECU connector terminal arrangement

12. INSPECTION OF ABS-ECU

(1) Check that the battery voltage is normal.
(2) With the connector connected, insert the test bar attached to

the special tool (MB991222) into the reverse side of the
connector and check the voltage and continuity between
each terminal and the body earth when the ignition switch is

“ON".

Terminal . Input or - Diagnosis Main abnormal
No. Signal output Item Check condition standard location

1 Front left solenoid | Output | Voltage | Ignition switch: ON Battery ¢ ABS valve relay
(When solenocid is OFF | voltage * Hydraulic unit
approx. 1 second after
engine is started.)

2 Rear left solenoid | Output | Voltage | Ignition switch: ON Battery * ABS valve relay
{When solenoid is OFF | voltage ¢ Hydraulic unit
approx. 1 second after
engine is started.)

5 Ignition switch Input Voltage | Ignition switch: ON Battery * ABS power relay

voltage
Ignition switch: START ov

7 Motor relay coil Output | Voltage | Ignition Motor: ON | Battery s ABS motor relay
switch: ON voltage * ABS-ECY
(Approx. 1 Motor: OFF | 0-2V
second
after engine
is started.)

8 Valve relay coil Output | Voltage | ignition When idling 0-2V * ABS valve relay

system voltage
abnormality
is detected

g Service data and Input Voltage | MUT or MUT-II: Disconnected | Approx. 12V | ® Harness

actuator test MUT or MUT-II: Connected ov '

10 Diagnosis code Qutput | Voltage | MUT or MUT-II: 012V
Disconnected (Displayed

in intervals
. of 0.5 sec.) _

11 Stop famp switch Input Voltage | Ignition switch: ON 8Vor ¢ Stop famp switch
{Stop lamp switch: ON} | more
Ignition switch: ON 15Vor
{Stop lamp switch: OFF) | less ,

12 Earth input | Continuity | At any time Continuity | * Body earth

@ Mitsubishi Motors Corporation Dec. 1993 PWMEST17-D REVISED
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Terminal . input or - Diagnosis Main abnormal
No. Signal output Item Check condition standard location
13 Motor monitor Input Voltage | Ignition Motor: ON | Battery + ABS motor relay
switch: ON voltage * ABS-ECU
(Approx. 1 [ Motor: OFF | 0-2V | ® Hydraulic unit
second
after
engine is
started.)
14 Front right solencid | Output | Voltage | ignition switch: ON {(When Battery ¢ ABS valve relay
15 Rear right solenoid solenoid is OFF approx. 1 voltage * Hydraulic unit
second after enging is started.) :
21 ABS warning Output | Voltage When Battery ¢ ABS warning lamp
lamp lamp voltage
switches
Ignition off
switch: ON | When 0-2V
lamp
illumi-
nates
2 MUT Qutput/ | Voltage | MUT or MUT-I: Serial com- | * Harness
Input Connected munication
with MUT
or MUT-II
MUT or MUT-IL: Disconnected| 1V or less
25 Earth Input | Continuity | At any time Continuity | ® Body earth
35 Rear left whee! input § Continuity [ At any time Continuity | * Rear left wheel
spee:d sensor speed sensor
{— wire) ¢+ ABS-ECU
36 Front right wheel input | Continuity | At any time Continuity | * Front right wheel
speed sensor speed sensor
- wire) + ABS-ECU
37 Rear right wheel input | Continuity | At any time Continuity | * Rear right wheel
speed sensor speed sensor
(— wire) » ABS-ECU
38 Front left wheel Input | Continuity | At any time Continuity | * Front left wheel
speed sensor speed sensor
{~ wire) * ABS-ECU
41 Alternator Input | Voltage | Ignition switch: ON 2-bV * Alternator
{During engine stopped)
Ignition switch: ON Approx. 12V
{During engine running}
© Mitsubishi Motors Corporation Dec. 1993 PWME9117-D REVISED
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| ABS-ECU harness side connector
terminal arrangement

(3) Disconnect the connector from the ABS-ECU and inspect the
resistance and continuity between each of the terminals on
the harness-side connector.

Terminal . . Check Diagnosis Main abnormal
No. Signal ltem Check term.mal condition | standard location
1 Front left solenoid | Resistance | Between terminal No. Ignition 3.10- + Hydraulic unit
1 and body earth switch: OFF | 3.34Q | * ABS valve relay
2 Rear left solenoid | Resistance | Between terminal No. Igniticn 3.10- * Hydraulic unit
2 and hody earth switch: OFF | 3.34Q | » ABS valve relay
13 Motor monitor Continuity | Between terminal No. | Ignition Continuity | e Hydraulic unit
13 and body earth switch: OFF
14 Front right solenoid | Resistance | Between terminal No. Ignition 3.10- ¢ Hydraulic unit
14 and body earth switch: OFF | 3.34Q | * ABS valve relay
15 Rear right solenoid | Resistance | Between terminal No. | Ignition 3.10- s Hydraulic unit
15 and hody earth switch: OFF | 3.34 2 | « ABS valve relay
43 Rear left wheel Resistance | Between terminals Ignition 1.4-2.2 [ * Rear left wheel
speed sensor No. 35 and No. 43 switch: OFF | k& speed sensor
{+wirg)
44 Front right whee! | Resistance | Between terminals Ignition 1.4-2.2 | * Front right wheel
speed sensor No. 36 and No. 44 switch: OFF | kQ speed sensor
(+ wire)
45 Rear right wheel Resistance | Between terminals Ignition 1.4-2.2 } ¢ Rear right wheel
speed sensor No. 37 and No. 45 switch: OFF | kQ speed sensor
{+ wire) :
46 Front left wheel Resistance | Between terminals Ignition 1.4-2.2 | & Front left wheel
speed sensor No. 38 and No. 46 switch: OFF | kQ speed sensor
{(+ wire)

© Mitsubishi Motors Corporation
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Connector terminal arrangement for
troubleshooting

Terminal arrangement shown on the
special tool connector

EEIHJII!EEEE[EBJEDEIE]I

esbap e kopokeRTRCRS)

ABS
warning
lamp

Rilolelold

ABS

Ignition START i

;.;/ammg llluminated ‘I-——Wﬂﬂ__[-\—“uu‘;
Mot illuminated E

switeh  pee LOCK-—-J

1440394

© Mitsubishi Motors Corporation Dec. 1991

ABS - 4WD

Caution

1. When carrying out inspection of the ABS-ECU terminal
voltage andresistance, the special tool {VIB991356} should
be used.

2. Because the ABS-ECU connector terminal arrangement
for troubleshooting is different from the terminal
arrangement shown on the special tool connector, when
using the special tool for inspecting, take the readings
from the terminal numbers of the special tool.

Example

ABS-ECU connector terminal | Terminal number shown on
number for troubleshooting the special tool connector

18 1

1. INSPECTION OF ABS WARNING LAMP

Check that the ABS warning lamp illuminates as follows.

(1} When the ignition switchis turned to “ON”, the ABS warning
lamp flashes 4 times during a 1.5 second period and then the
lamp switches off.

(2} When the ignition switch is turned to “START", the ABS
warning lamp remains illuminated.

(3} Whentheignition switchis turned backtothe “ON”, the ABS
warning lamp flashes 4 times and then the lamp stays
switched off.

{4) iftheilluminationis otherthanthe above, check the diagnosis
codes.

PWME9117
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| When using the MUT
!

1650660

? Mitsubishi Motors Corporation

Dec. 1993

2.

INSPECTION BY SELF-DIAGNOSIS [WHEN
USING THE MULTI-USE TESTER (MUT)
<Up to 1993 models> OR THE MUT-II
<AH models>]

Caution

Connection and disconnection of the MUT or MUT-II
should always be made with the ignition switch in the
OFF position.

(1)

With the ignition switch OFF, connect the MUT or MUT-
II through the adapter harness (MB991377) <Up to 1993
models> or the adapter harness included in the MUT-II
sub assembly <All models>, turn the ignition ON and
select the ABS system. (The ABS warning lamp lights up,
it goes into the MUT or MUT-II mode. In the MUT or
MUT-IT mode, ABS does not function.)

If it does not go into the MUT or MUT-HI mode, check the
ECU power circuit and the harness between the ECU and
diagnosis check terminals. ‘

Read and make a note of the diagnosis output codes.
Momentarily erase the diagnosis code memory (See
below.)

Check whether the ABS warning lamp will switch off
when the engine is restarted. If the lamp switches off,
the problem is only temporary, or it is a problem that can
only be detected while driving.

If the ABS warning lamp does not switch off, or if the
ABS function is stopped by a repeated driving test and a
maifunction code is output, inspect according to the
diagnosis code inspection charts.

After the inspection, turn the ignition switch to “OFF”
and disconnect the MUT or MUT-11.

. METHOD OF ERASING THE DIAGNOSIS

CODE MEMORY WHEN USING THE MULTI-
USE TESTER (MUT) <Up to 1993 models>
OR THE MUT-II <All models>

Caution
When repairs are completed, the diagnosis code mem -
ory should be erased. When the ABS-ECU function is
stopped, the malfunction code memory cannot be
erased.

(1)

Erase the memory with the MUT or MUT-IL.

NOTE

After erasing the memory, a command cannot be re-
ceived from the MUT or MUT-II. When checking diagno-
sis codes, momentarily stop and restart the engine, and
then reactivate the MUT or MUT-IL

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

PWMES117-D REVISED
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4. ACTUATOR TEST FUNCTION

The actuator can be force-driven using the MUT or MUT-II, enabling easy operation checking to be

performed.
NOTE

1. When the ECU is cancelling the function, actuator testing cannot be carried out.
2. Actuator testing is only possible when the vehicle is stationary. When force-driving the actuator, if the
vehicle speed reaches 10 km/h (68 mph), forced-driving is cancelled.
3. The item Nos. in the table below indicate the numbers input to the MUT or MUT-II when actuator
testing is carried out.

Item No. Drive object Drive pattern
Front right solenoid
valve and pump motor Pressure increase  ———— |
04 olenoid _
salv: © Pressure hold E E
]
Pressure decrease E ¥
. . 44mg! ' 3s 1 385 1, _8ms
Front light solencid Pump ON ' f
valve and pump motor motor
05 OFF
. Start of forced drive End of forced drive
" 14A0588

5. TROUBLESHOOTING QUICK-REFERENCE CHART
5-1. INSPECTION CHART CLASSIFIED BY DIAGNOSIS CODE
Inspect according to the inspection chart that is appropriate for the malfunction code.

Diagnosis | tion it Di . tent Inspection Reference
code No. nspection item iagnosis conten ~chart No. page
11 Front left wheel
speed sensor
12 Front right wheel
speed sensor S, . . :
3 Rear right wheel Open circuit or short in + wire 1 P.35-48
speed sensor
14 Rear left wheel
speed sensor
15 Vehicle speed sensor | Abnormal output signal 2 P.35-49
21 G sensor Open circuit or OFF malfunction 3 P.35-50
22 Stop lamp switch Open circuit or ON malfunction 4 P.35-51
41 Front left solenoid valve | No response to solenoid valve drive signal
42 Front right solenoid valve , 5 P 35-52
43 Solenoid valve drift Current value in both valves is different -
: . when in same mode L
51 Valve relay No response in valve relay to solenoid 6 P.356-563
valve drive signal '
57 Motor relay, motor No response in motor relay and motor to 7 P.35-54
motor drive signal ‘ C ‘
- 55 - ABS-ECU Maffunction inside the ABS-EC Replace ABS-ECU. | P.35-116

@ Mitsubishi Motors Corporation
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5-2. INSPECTION CHART CLASSIFIED BY TROUBLE SYMPTOMS
Get an understanding of the trouble symptoms and check according to the inspection chart.

Inspection Reference
Trouble symptom chart No. page
When the ignition key is turned to “ON" {engine stopped), the ABS warning lamp 1 P. 35-565
does not illuminate. '
ABS lliuminated
warning
lamp Not illuminated
START
Ignition ON I_]
key _
ACC, LOCK
14A0590
After the engine starts, the lamp remains illuminated. 2 P. 35-56
ABS Miuminated =~
warning T J
lamp Not illuminated -
, START
Ignition ON m
key ACC, LOCK _
14A0591
When the ignition key is turned to “START", the ABS warning lamp does not 3 P. 35-58
iluminate. ‘
ABS Hluminated '
warning I ”"m | ""m
lamp Not illuminated .
TA
Ignition s CF): l_l
key __]
ACC. LOCK
14A0595
After the ignition key is turned to “ON", the ABS warning lamp blinks once, and 4 P. 35-57
when turned to “START", it illuminates. When returned to “ON", the lamp
flashes once, and then switches off.
ABS Hluminated
warning . ) “ | l II
lamp Not illuminated -
R
Ignition S []
key 1
ACC, LOCK
. 14A0593
Faulty ABS operation | Unequal braking power on both sides
Insufficient braking power
ABS operates under normal braking conditions 5 P.35-57
ABS operates before vehicle stops under normal braking conditions
Large brake pedal vibration when ABS operates
"No diagnosis output {no communication with MUT or MUT-IT) - 6 P. 35-569

@ Mitsubishi Motors Corporation
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6. COMPONENTS
" L.H. drive vehicles

| <coLr, »
.| LANCER-Sedan> .

R.H. drive vehicles

9 10
12 11 14 13 1 2 9 10 :

7\
(Y
=

1. ABS-ECU 8. Wheel speed sensor (rear left)
- 2. Gsensor 9. Wheel speed sensor {rear right)
3. Hydraulic unit . 10. Rotor
. 4. ABS valve relay _ 11. ABS power relay

5. ABS motor relay 12. Diagnosis connector

6. Wheel speed sensor {front left) ' 13. Stop lamp switch

7. Wheel speed sensor (front right) 14, ABS warning lamp

1450166

1450164

© Mitsubishi Motors Corporation  Jun. 1992 PWME9117-A
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7. CIRCUIT DIAGRAM
-;4WD-L.H. drive vehicles>
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8. INSPECTION CHART CLASSIFIED BY DIAGNOSIS CODE

1 When diagnosis"code No. 11, No. 12, No. 13 or No. 14 are displayed

[Comrfjent]

driving. -
[Hint]

‘ -‘nected

The ABS-ECU detects breaks in the wheel speed sensor wire. This.
malfunction, code is output if the wheel speed sensor signal is not input
{or short cucu;ted) orif its output is low when startmg to drlv’e or whlle .

In addltlon to an open or short circuit in the wheei speed sensor also
check whether the sensor gap is too large, sensor harness wire.is
broken, or sensor harness and body connector are not properly con-

Probable cause

"o Improper installation of
wheel speed sensor -
" o Bad contact of sensor ., .
" harness connector:-’
* Maifunction of wheel speed
sensor -
. Malfunctlon of rotor e
‘o Foreign material adhered to
wheel speed sensor
¢ Malfunction of wheel
bearing

Is the wheel speed sensor -
installed properly?
{Refer to P. 35-113.)

No

Yes

- Install properiy.

1. ABS-ECU
connector: Disconnected
Is the resistance value between

Check the following. connectors.-
(Refer to P.35-10.):
® Wheel speed sensor connéc-

1 OK
Replace the ABS-ECU.

the following terminals of the ABS- | No |  tors A-13, A07, G-04 and | NG, poooir ihe connector.
ECU harness side connector G-03- ‘ :
standard value? ® ABS-ECU connector B-31
Standard value: 0.8-1.2kQ ® intermediate connectors B-36,
angard value: ©.8-1. B-04, B-02*1, D-10"2, D-22"3
At this time, the resistance should and G-86" ¢
be inspected while moving the NOTE
sensor harness and connector. 1. *%. RH. drive vehicles
‘ ' 2. *2. COLT, LANCER-Sedan

Front side ' 3. ** LANCER-Wagon

* No.14-No.15

* No.31-N0.33 OK
Rear 3|de. No.11-No.10- Does the problem reoccur?

* No.30-No.28 Yes

Check the harness WEre between No | Refer to "Points to note
B -3 EEEEEe R LR each wheel speed senscr and for transient malfunctions”
- b4 teoh bRV TRl e 1] ABS-ECU. (P.35-9).
Yes

Check the wheel speed sensor NG Inspection of individual part NG
output voltage. ¢ Wheel speed sensor L —» Replace.
{Refer to P.35-75) {Refer to P.35-114.).

} OK

Inspection of individual part
» Rotor (Refer to P.35-114.)

__l\E» Replace.

oK

Check the wheel bearmg end

play.
(Refer to GROUP 26, 27-Service
Adjustment Procedures.)

LYVIT-Y TN
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2

[Comment]

[Hint]

When diagnosis code No. 15 is displayed

This malfunction code is output when there is an abnormality (other

than broken wire or short circuit) in any of the wheel speed sensor

output signals while driving.

The following can be considered as the cause of the wheel speed

sensor output abnormality.

* Distortion of rotor, teeth missing

* Low frequency noise interference when sensor harness wire is
broken

* Noise interference in sensor signal

¢ Sensor output signal is below the standard value or amplitude
modulation is over the standard value. Using an oscilloscope to
measure the wave shape of the wheel speed sensor output signal is
very effective.

* Broken sensor harness

* Poor connection of connector

Probable cause

* [mproper installation of
wheel speed sensor

» Malfunction of wheel speed
sensor

¢ Malfunction of rotor

+ Malfunction of wheel
bearing

+ Shortcircuited harness wire

+ Malfunction of ABS-ECU

Is the wheel speed sensor in-
stalled properly?
(Refer to P.35-113.)

No
——— [nstall properly.

Yes

Check the wheel speed sensor

Inspection of individual part

output voltage. NG 1o Wheel speed sensor NG Replace
{Refer to P.35-75.) {Refer to P.356-114.)
[Tox | oK
Replace the ABS-ECU. Inspection of individual part NG

© Mitsubishi Motors Corporation

s Rotor (Refer to P.35-114.)

| oK
Check the wheel bearing end

{Refer to GROUP 26,27-Service
Adjustment Procedures.)
| ok

Check the harness wire be-
tween the wheel speed sensor |
and ABS-ECU.

Dec, 1991 PWMES117

play. NG Repair or replace

L Replace
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3

[Comment] The ABS-ECU outputs this malfunction code in the following cases.
* G-sensor OFF trouble (It is judged when the G-sensor continues to
be OFF for more than approximately 13 seconds except when the

When diagnosis code No. 21 is displayed

vehicle is stopped or when there is stop lamp switch input.)

* When there is an open or short circuit in the harness for the G-sensor

system.

Probable cause

* Malfunction of G-sensor

* Defective harness, discon-
nected connector

* Malfunction of ABS-ECU

‘Inspection of individual part

2. Ignition switch:ON
Between harness side connector
terminal No. 6 and earth: Battery

* (3-sensor ——NE-. Reprace
{Refer to P.35-117.}
] oK
1. ABS-ECU connector Check the following connectors
connector:Disconnected (Refer to P.35-10.) '
NG |  Wheel speed sensor connec-

tor D-16
* ABS-ECU connector B-31
* Intermediate connector B-37

N .
—9.. Repair the connector.

Refer to “Points to note

NC,’ for transient malfunc-

tions” (P.35-9).

voltage
| ok
paftAehshatifiola [eT7le [S[a[2]=]1]
B -3 “ronmaibkeseorpisg Does the problem reoccur?
l OK lYes

Replace the ABS-ECU.

© Mitsubishi Motors Corporatién Dec. 1991

Check the harness wire be-
tween ABS power relay and G-
sensor or between G sensor
and ABS-ECU.

PWME9117
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4 When diagnosis code No. 22 is displayed

[Commentl The ABS-ECU outputs this malfunction code in the following cases.

ABS is not functioning.
¢ The harness wire for the stop lamp switch may be open.

lamp switch input circuit is broken or there is a malfunction in the ABS-ECU.

fHint] If the stop lamp operates normally, there is an open circuitin the harness for the stop

Probable cause

* Malfunction of stop lamp
switch

* Stop lamp switch remains on for more than 15 minutes while the | * Broken wire, disconnected

connector
s Malfunction of ABS-ECU

Does the stop lamp illuminate and | No | Inspection of individual part

ﬁ Replace

switch off normally? * Stop lamp switch
Yes (Refer to P.35-85.)
[ ok

Inspect the stop lamp system
and repair any defective loca-

NG .
— Repair the connector.

tions.
1. ABS-ECU Check the following connectors
connector:Disconnected NG | (Refer to P.35-10.) ‘
2. Brake pedal: Depress * ABS-ECU connector B-31
Between harness side connector * Intermediate connector B-37
terminal No. 29 and earth: Battery OK
voltage A

Check the harmess wire be-

tween fuse No. 6 (L.H. drive
vehicles or fuse No. 17 (R.H.
drive vehicles) inside junction

B -31 E;EEEEEEEEEE[EEEEB

bshehohahthapokrbhesEap R

l oK block and ABS-ECU.

Replace the ABS-ECU.

© Mitsubishi Motors Corporation Dec. 1991 PWMES117
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5

When diagnosis code No. 41, No. 42 or No. 43 are displayed.

[Comment] The ABS-ECU normaily monitors the solenoid valve drive circuit.
If no current flows in the solenoid even if the ECU turns the solenoid ON
or if it continues to flow even when turned QFF, the ECU determines
the selencid coil wire is broken/short-circuited or the harness is broken/
short-circuited, and then these malfunction codes are output.

Probable cause

* Malfunction of hydrauiic unit
¢ Broken wire, disconnected

connector

¢ Shortcircuited harness wire
* Malfunction of ABS-ECU

1. Hydraulic unit connector
A-19:Disconnected

Is the resistance value between

the following terminals of the

hydraulic unit side connector

standard value?

Standard value:1.0-1.3Q

* No.7-No.3
* No.7-No.5

09000
0GHOT

A-19

No

1 Yes

1. Hydraulic unit connector
A-19:Disconnected
2. ABS-ECU
connector:Disconnected
Is the resistance value between
the terminals of the hydraulic unit
side connector and ABS-ECU
harness side connector standard
value?
Standard value:1.0-1.3Q
Hydraulic unit side ABS-ECU side
* No.7 - No.17
* No.7 - No.35
Hydraulic unit side A-19

ABS-ECU side
B - 31 EEEEEaee sElE )

CRSER T TS e DR R TRIE

NG

—— Replace the hydraulic unit.

| ok
Replace the ABS-ECU.

© Mitsubishi Motors Corporation Dec. 1991

Check the following connectors.
{Refer to P.35-10.)
¢ Hydraulic unit connector
A-19
¢ ABS-ECU connector B-31
* Intermediate connectors
B-04 and B-36

1 OK

NG

Repair the connector.

Does the problern reoccur?

No

Refer to “Points to note

Yes

Check the harness wire be-
tween hydraulic unit and ABS-
ECU

PWME9117

for transient malfunc-
tions” (P.35-9).
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6

[Comment]

When diagnosis code No. 51 is displayed

When the ignition switch is turned ON, the ABS-ECU switches the
valve relay OFF and ON far an initial check, compares the voltage of the
signal to the valve relay and valve power monitor line voltage to check
whether the valve relay operation is normal. In addition, normally it
monitors whether or not there is power in the valve power monitor line
since the valve relay is normally ON. If the supply of power to the valve
power monitor fine is interrupted, this malfunction code will be output.

Probable cause

* Malfunction of ABS valve
relay .

* Malfunction of hydraulic unit

* Broken wire, disconnected
connector

» Malfunction of ABS-ECU

Inspection of individual part
¢ ABS valve relay
{Refer to P.35-111.)

| ok

1. Hydraulic unit connector

—[—\IE- Replace.

Check the harness wire be-

connector:Disconnected
2. Ignition switch:ON

Between the harness side connec-
tor terminal No.22 and the earth:
Battery voltage

| OK
Replace the ABS-ECU.

© Mitsubishi Motors Corporation Dec. 1991

tween hydraulic unit and ABS-
ECU.

PWME9117

A-18: Disconnected NG tween fusib!e link No. 8 and
Between the harness side connec- hydraulic unit.
tor terminal No.2 and the earth:
Battery voltage
A-18 Efn
OK
connector:Disconnected tors.
Resistance between the harness nG | (Refer to P.35-10.)
side connector terminals No.2 and * Hydraulic unit connector A-19
No.27:60-1200 * ABS-ECU connector B-31
* Intermediate connectors
B-04,B-36 and B-37
| ok
OK Does the probiem recccur? No Refer to “Points to note
l y for transient malfunc-
es tions” (P.35-9).
Check the harness wire be-
tween hydraulic unit and ABS-
ECU.
1. ABS-ECU NG Check the harness wire be-
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7

[Comment]

moter in the following cases.

* When motor relay is ON and no signal is input to the motor monitor

When diagnosis code No. 52 is displayed

The ABS-ECU outputs this malfunction code for the motor relay and

line (when motor is not operating, etc.)

* When motor relay is OFF and signal is input to the motor monitor line.
for approximately 5 seconds or more (when motor continues oper-

ating, etc.)

* When the motor relay does not function

Probable cause

* Malfunction of ABS motor

relay

¢ Malfunction of hydraulic unit
* Broken wire, disconnected

connector

* Malfunction of ABS-ECU

Inspection of individual part

| Yes
Replace the ABS-ECU.

© Mitsubishi Motors Corporation Dec. 1991
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e ABS motor relay LG-— Replace.
{Refer to' P.35-111.)
1 oK
1. Hydraulic unit connector NG Check the harness wire be-
A-18: Disconnected tween fusib!e link No. 9 and
Between the harness side connec- hydraulic unit.
tor terminal No.1 and the earth:
Battery voltage
A-18
| ] ok
1. ABS-ECU Check the following connectors
connector: Disconnected NG | (Refer to I_:’.35-_10.) NG
Resistance between the harness * Hydraucl:ﬁ unit connecE;cor A-19 | MY | gepair the connector.
side connector terminals No.2 and * ABS-ECU connector B-31
No.26:60-1000Q ¢ Intermediate connectors
B-04, B-37 and B-36
OK
Does the problem reoccur? No Refer to “Points to note
OK for transient malfunc-
L Yes tions” (P.35-9).
Check the harness wire be-
tween hydraulic unit and ABS-
ECU.
1. ABS-ECU Check the harness wire be-
NG . .
connector: Disconnected = tween hydraulic unit and ABS-
Resistance between the harness ECU or the motor earth.
side connector terminal No.5 and
the earth: 0.1-0.3Q
When the ignition switch is turned N ‘
to ON with the ABS-ECU connec- °. R : .
tor terminal No.26 earthed, does eplace the hydraulic unit.
the motor operate?
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9. INSPECTION CHART CLASSIFIED BY TROUBLE SYMPTOMS

1 When ignition key is turned to “ON” (engine stopped), ABS warning

Probable cause

lamp does not illuminate

[Comment] When power is supplied to the ABS-ECU, the valve relay changes from

ON to OFF—ON by the initial check, and thus even if there is a problem
with the circuit between ABS warning lamp and ABS-ECU, the lamp wil
illuminate once when the valve relay is OFF.
Accordingly, the cause of the lamp not illuminating is probably an open
circuit in the tamp power circuit, a blown lamp bulb, or an open circuit
inboth the circuit between the ABS warning lamp and the ABS-ECU and
the circuit between the ABS warning lamp and the ABS valve relay.

* Blown fuse

* Burnt out ABS warning lamp
bulb

* Broken wire, disconnected
connector

[Hint] When other warning lamps also do not illuminate, the cause is probably
a blown fuse.
Check the fuse No.3({L.H. drive NG

vehicles) or fuse No.11{R.H. drive |—— Replace
vehicles) inside the junction block

OK

Check the following connectors. NG
(Refer to P.35-10.) Repair the ector
e Junction block connectors B-67 epair the connector.

- and B-66 ‘
} ok
1. Combination meter connector No | Check whether the ABS
B-10:Disconnected. warning lamp bulb is burnt out.
2. Ignition switch:ON OK
When the terminal No.22 of the = S
combination meter side connector Check the foliowing connectors
is earthed, does the ABS warning {Refer to P.35-10.)
larp illuminate? s Meter connectors B-08 and
B-10

OK

NG
— Replace

NG ‘
— Repair the connector.

Does the problem reoccur?

No

Refer to “Points to note

l Yes

Replace the combination meter.
{Open circuit inside the meter)

The cause is probably an open
circuit in the ABS warning lamp
illumination circuits on both the
ABS valve relay side and the ABS-
ECU side. (Check the harness.)

@ Mitsubishi Motors Corporation Dec. 1991 PWMES117

for transient malfunc-
tions” (P.35-Q).
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2 Even after the engine is started, the ABS warning lamp remains | Probable cause

illuminated.

: * Malfunction of combination
iComment] There is probably a short in the ABS warning lamp illumination circuit. meter

* Malfunction of ABS-ECU

¢ Shoricircuited harness wire

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

1. Combination meter connector 1. ABS-ECU Check the harness wire

B-10:Disconnected connector:Disconnected between combination
2. Ignition switch:ON No |2, Hydraulic unit connector No meter and ABS-ECU or
Does the ABS warning lamp A-19:Disconnected between combination
remain illuminated? 3. Ignition switch:ON meter and hydraulic unit.

Does the ABS warning lamp
Yes switch off?
Yes

Replace the combination meter. Replace the ABS-ECU.

{Open circuit inside the meter)

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

* Malfunction of hydraulic unit
[Comment] The ABS-ECU uses the power to the |G2 which is cut when the ignition | ® Broken wire, disconnected
switch is turned to "START”. The ABS warning lamp uses I1G1 power connector
which is not cut even when the ignition switch is turned to "START".
Accordingly, because the powerto the ABS-ECU is stopped in “START”
position, if the warning lamp does not illuminate at this time, the cause
is a problem in the lamp illumination circuit in the valve relay.

1. Hydrau_lic unit connector Check the following connectors
A-19:Disconnected (Refer to P.35-10)
2. Ignition switch:ON NG | ¢ Hydraulic unit connector A-19 | NG Repair th .
Between the harness side connec- * Intermediate connector B-04 epair the connector.
tor terminal No.8 and the
earth:Battery voltage OK N
Does the problem reoccur? © .| Refer to “Points to note
A-19 for transient malfunc-
l Yes tions” (P.35-9).
Check the harness wire be-
tween combination meter and
. hydraulic unit.
Replace the hydraulic unit. i

@ Mitsubishi Motors Corporation Dec. 1993 . - PWME3117-D REVISED
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4

The ABS warning lamp flashes once after the ignition key is turned to
“ON”.Thelampilluminates whentheignition keyisturnedto “START",

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

[Comment] When power flows, the ABS-ECU turns on the warning lamp for
approximately 1 second while it performs a valve relay test. If there is
abreak in the harness between the ECU and the warning lamp the lamp
illuminates only when the valve relay is off in the valve relay test, etc.

Probable cause

+ Broken wire, disconnected
connector
¢ Maifunction of ABS-ECU

1. ABSEECU
connector:Disconnected

2. Ignition switch:ON

Between the harness side connec-
tor terminal No.25 and the
earth:Battery voltage

o

EOREI NS A R AR

B-31

l oK
Replace the ABS-ECU.

< " |'Check the following connectors

{Refer to P.35-10.} °
¢ ABS-ECU connector B-31
* Intermediate connector B-37

NG
——— Repair the connector.

1ok

Does the problem reoccur?

No » Refer to “Points to note

for transient malfunc-

Yes.

tions” {P.35-9).

Check the harness wire be-
tween combination meter and
ABS-ECU.

Break operation is abnormal

5

[Comment] This varies depending on the driving conditions and the road surface
) conditions, so problem diagnosis is difficult. However, if a normal

diagnosis code is displayed, carry out the following inspection.

Probable cause

¢ |mproper installation of
wheel speed sensor

* Bad contact of wheel speed
sensor harness connector

* Malfunction of whee! speed
Sensor

* Malfunction of rotor

* Foreign material adhered to
wheel speed sensor

+ Malfunction of wheel
bearing

¢ Malfunction of hydraulic unit

e Malfunction of ABS-ECU

Is the wheel speed sensor
installed properly?

(Refer to P.35-113.}

l Yes

Check the wheel speed sensor
output voltage.

No

NG

Install properly.

Inspection of individual part
* Wheel speed sensor

ﬂ. Replace.

(Refer to P.35-75.) {Refer 10 P.35-114.)

l 0K CK
Check the hydraulic unit. Inspection of individual part
(Refer to P.35-77.) ¢ Rotor {Refer to P.36-114.)

& Mitonhishl Matave Maviavadian

Mas 1001

,.NE,.. Replace.

| ok

Check the wheel bearing end
play.

{Refer to GROUP 26,27-Service
Adjustment Procedures.}

NG .
—— Repair or replace.

1 OK
‘ To next page l

DIAIMACOI17
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- From previous-page |

l

Check the following connectors.
{Refer to P.35-10.}

| ® Wheel speed sensor connec-

tors A-13, A-07. GO4 and
G-03
® ABS-ECU connector B-31

- & Intermediate connectors B-36,

B-04, B-02*, D- 10%2, D 22"3
and G-05"* .

| NOTE

1. *: R.H. drive vehicles -
2. *2 COLT, LANCER-Sedan

3. * LANCER-Wagon -

} OK

NG -

Repair the connector.

No =

Does the probrem reoccur?

-Yeé_"_ '

1. ABS ECU

connector: Dlsconnected
Is the resistance value between

‘the following terminals of the ~

No

ABS-ECU harness side connec- | -

tor standard value?

-Standard vaiue:0.8-1.2kQ2 = -

At this time, the resistance.

'should be.inspected while"

moving the sensor harness and
connector.
Front side
* No.14-No.15
* No.31-No.33
Rear side
* No.11-No.10
¢ No.30-No.28

8-31 EE‘EEEEE'EEEEEEIEEIH

Bspapaiep thopateslresobd

E!El

EZI}]

I Yes
Replace the ABS-ECU.

"Refer to “Points o note

for transient malfunc-
tions” {P.35-9).

Repair the harness.
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6 No diagnosis output Probable cause
{Communication with MUT or MUT-II not possible)
. * Blown fuse
[Comment] When communication with the MUT or MUT-II is not pos- * Malfunction of ABS power
sible, the cause is probably an open circuit in the ABS-ECU relay
power circuit or an open circuit in the diagnosis output circuit. ¢ Broken wire, disconnected
connector

* Malfunction of ABS-ECU

Can communication be made No i Defect in the MUT or MUT-II
between other electronic control mechanism. Repair the MUT
systems and the MUT or MUT-II? or MUT-II and reinspect.
l Yes
Check the special fuse No.5. | NG Replace.
| oK
Inspection of individual part NG
* ABS power relay ——= Replace.
(Refer to P.35-81.)
| ok
1. ABS-EC%U o o Check the following connectors.
connector:Disconnecte -
n —1SC NG | {Refer to P.35-10)) NG
2. Ignition switch:ON ® Relay connector B-43X —= Repair the connector.

Between the harness side connec- ® ABS-ECU connector B-31

tor terminal No.18 and the .

; ® Intermediate connectors B-04
earth:Battery voltage (LH. drive vehicles), B-01 (RH.
drive vehicles) and B-37

| ok
1. ABS-ECU Does the problem reoccur?
connector:Disconnected l Yes
{1)Between the harness side .
connector terminal No.34 and Check the harness wire between | NO | Refer to “Points to note
the earth:Continuity » special fuse No.5 and ABS-ECU. for transient maifunctions”
{2)Between the harness side (P.35-9).
connector terminal No.9 and the NG
earth:Continuity —— Repair the harness or the earth.
1. ABS-ECU Check the following connectors. |
connector:Disconnected NG | (Refer to P.35-10.) NG .
(1) Between the harness side e Intermediate connector B-31 Repair the connector.
connector terminal No.23 of + ABS-ECU connector B-37
the ABS-ECU and the
diagnosis connector terminal l OK N
No.4 <Vehicles built up to Does the problem reoccur? © I Refer to “Points to note
September 1993>, No.8 for transient malfunc-
<Vehicles built from October Yes tions™ {P.35-9).
1993>: Continuit -
{2)Between the harn\e{ss side Check the harness wire be-
connector terminal No.24 of the tween ABS-ECU and diagnosis
ABS-ECU and the diagnosis connector.

connector terminal
No.10:Continuity
ABE?—ECU connector
~ 31 [Es

Replace the ABS-ECU.
© Mitsubishi Motors Corporation Dec. 1993 PWME9117-D REVISED
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ABS-ECU connector terminal 10. INSPECTION OF ABS-ECU
arrangement {1) Check that the battery voltage is normal.

{2) With the connector connected, insert the test bar attached to
the special tool and check the voltage and continuity between
each terminal and the body earth when the ignition switch is
" O N " .

Terminal . Input or " Diagnosis Main abnormal
No. Signal output Item Check condition standard location
2 Relay power supply Output Continuity Ign!t!on sw!tch:QFF Continuity + ABS-ECU
Voltage | Ignition switch:ON Battery voltage
Ignition (Vehicle| Battery voltage | * G-sensor
6 G sensor Input Voltage ;
P % | switchON is level) « ABS-ECU
9 Earth input Continuity | Atany time Continuity ¢ Body earth
Rear loft wheel q ¢ Rear left wheel
10 | oiortwie o Input | Continuity | Atany time Continuity speed sensor
* ABS-ECU
| Front left whee! d * Front left wheel
15 | o Of(_‘xirzf spee Input | Continuity | Atany time Continuity speed sensor
* ABS-ECU
17 Front left {rear right) Output Continuity | fgnition switch:OFF Continuity * ABS valve relay
solencid Voltage | Ignition switch:ON Battery voltage | ¢ Hydraulic unit
18 | Ignition switch Input Voltage [gn!tlon sw!tch:ON Battery voltage | » AI?S power
Ignition switch:START oV relay
22 Valve relay monitor Input Continuity Ign!tfon sw!tch:OFF Continuity * ABS vallve rglay
Voltage | Ignition switch:ON Battery voltage | ® Hydraulic unit
. Seriat commu- ¢ Harness
4y . MUT or MUT-1I: B .
: D|agn05|5 ]nput/ nication with
23 communication Output Voltage | Connected MUT or MUT-I1
MUT or MUT-II: Disconnected Vorless
-1k d
24 Diagnosis selection Input Voltage |-MYT or MUT-IE Connecte ov * Harness
. MUT or MUT-II: Disconnected Approx. T2V
25 | ABSwarning lamp Output | Voltage | lgnition switch:ON Battery voltage | © f:?niwarnnng
‘ . ‘ * Rear right whesl
og | Rearrightwheelspeed | |nput | Continuity | Atany time Continuity speed sensor
sSensor (_ Wll’e) , * ABS‘ECU
© Mitsubishi Motors Corporation Dec. 1993 PWMES117-D REVISED
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Terminal ; Input or : " Diagnosis Main abnormal
No. Signal output item Check condition standard location
, Ignition switch:ON ‘
, {Stop lamp switch:ON) 8V ormore ¢ Stop lamp
29 Stop lamp switch Input Voltage — - iteh
: Ignition switch:ON 15V or less swi
{Stop tamp switch:OFF) |
Front right wheel ) S\tggélnggged
33 speed sensor (- wire} Input | Continuity | Atanytime Continuity sensor
' s ABS-ECU
34 Earth Input | Continuity | Atany time Continuity » Body earth
35 Front ri_ght {rear right) 0 Continuity | Ignition switch:OFF Continuity » ABS valve relay
‘ solenoid utput Voliage | Ignition switch:ON Battery voltage | » Hydraulic unit
{3) Disconnect the connector from the ABS—EC-U and use
) the special tool to inspect the resistance and continuity
ABS'_EC:’ harness S'df connector between each of the terminals on the harness-side
terminal arrangemen connector.
Terminal . . Check Diagnosis Main abnormal
No. Signal Item Check terminal condition | standard location
; - Between terminal Ignition Lo . .
5 Motor monitor Continuity No.5 and bodv earth S%Ntich: OFF Continuity | * Hydraulic unit
11 Rear left wheel speed Resistance Between terminals Ignition 0.8-1.2kQ | * Rear left wheel
sensor (+ wire) No.11 and No., 10 swiich: OFF speed sensor
14 Front left wheel speead Resistance Between terminals lgnition 08-1.2kQ | e Front left wheel
sensor (+ wire) No.14 and No. 15 swiich: OFF speed sensor
17 Front left {rear right) Resi Between terminal Ignition 1.0-1.3 | * Hydraulic unit
solenoid esIStance | No. 17 and body earth | swiich: OFF . * ABS valve relay
. Between terminals Ignition- 60— 1000 :
26 Motor relay Resistance No. 26 and No.2 swiich: OFF * ABS motor relay
, Between terminals fgnition
27 Valve relay Resistance | no 27 and No.2 swiich: OFF 60-120kQ | ® ABS valve relay
Rear right wheel speed . | Between terminals Ignition : * Rear right wheel
30 SENsor (+ wire) Resistance | N 30 and No. 28 swiich: OFF | 0812 | greed sensor
31 Front right wheel speed Resistance Between teminals lgnition 0.8—12kq | *® Front right wheel
sensor {+ wire) No. 31 and No. 33 switich: OFF speed sensor
Front right (rear left) : Between terminal No.  { Ignition 10-130 | * Hydraulic unit
3 | solenoid Resistance | 35 and body earth swich: OFF | " | 4 ABS valve relay

© Mitsubishi Motors Corporation

Dec. 1891
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_ Stop lamp switch

Stop lamp switch
lock nut

\/ _ 14F516

Pedal up

Lock nut . 1400052

F14518

© Mitsubishi Motors Corporation Dec. 1991

SERVICE ADJUSTMENT PROCEDURES
BRAKE PEDAL INSPECTION AND ADJUSTMENT

E3S5FAAL
1. Measure the brake pedal height as illustrated. If the brake
pedal height is not within the standard value, adjust as

“follows.
Standard value: 162-165 mm ( 6.4-6.5 in.)

{1) Disconnect the stop lamp switch connector, loosen the
lock nut, and move the stop lamp switch to a position
where it does not contact the brake pedal arm.

(2) Adjustthe brake pedal height by turning the operating rod
with pliers (with the operating rod lock nut loosened),
until the correct brake pedal height is obtained.

(3) After screwing in the stop lamp switch until it contacts
the brake pedal stopper {just before the brake pedal is
caused to move), return the stop lamp switch 1/210 1 turn
and secure by tightening the lock nut.

(4} Connect the connector of the stop lamp switch.

(6} Checkto be surethatthe stop lampis notilluminated with

,  the brake pedal unpressed.

2. With the engine stopped, depress the brake pedal two or
three times. After eliminating the vacuum in the power brake
booster, press the pedal down by hand, and confirm that the
amount of movement before resistance is met {the free play)
is within the standard value range.

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

If the free play exceeds the standard value, it is probably due
1o excessive play between the clevis pin and brake pedal arm.
Check for excessive clearance and replace faulty parts as
required.

PWMES117
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1400061

14UQ062

BRAKE BOOSTER OPERATING TEST

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.

stopped

When engine is

1400059

When engine is
started

No good

@nqitsubishi Motors Corporation . Dec. 1991

"] . 3.. Startthe engine, depress the brake pedal with approximately

500 N (50 kg, 110 Ibs.} of force, and measure the clearance
between the brake pedal and the floorboard.

Standard value: 80 mm (3.1 in.) or more -

If the clearance is outside the standard value, check for air
trapped in the brake line, clearance between the lining and
the drum and dragging in the parking brake.

.. Adjust and replace defective parts as required.

E35FCAAR

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.

. -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.

. 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.

PWMES117
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O
Booster { - ; 3
side N

- ) side’

™ Intake
manifold

“14A0475

Pressure '
gauge

Proportioning valve

Pressure = .

14L0181

Output -
pressure

Input pressure

14U0085

CHECK VALVE OPERATION CHECK E35FEAL
- When checkihg the check valve, keep the check valve fit in the

vacuum hose.

1. "Remove the vacuum hose.

" _NOTE

The check valve is press-it inside the vacuum hose.

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

Vacuum pump connection Accept/freiect criteria
Connectior atthe brake | A negative pressure (vacu-
booster side @ | | 'um) is created and held.
' Connection at the intake A negative pressure (vacu- !
R ‘manifold side @ L um) is hot created.
- Caution. "

2
3.

.. Standard value:

" i the check valve is defective; réplace it as an assembly

unit together with the vacuum hose.

" PROPORTIONING VALVE FUNCTION TEST, . e

1.- Connecttwo pressure gauges, one'sach tothe input'side*ahd ‘

output side of the proportioning valve, as shown.

_Air bleed the brake line and the pressure gauge.

While gradually depressing the brake pedal, make the follow=
ing measurements and check to be sure that the measured
values are within the allowable range. S

) ‘Qutput pressure begins to drop relative to input pressure

{split point).

' MPa {kg/cm?, psi)

Vehicles without ABS Vehicles with. ABS
WD AND | 2wD' | 4awD

Except i

Split 2.5 30 3.5 3.0 35
point (25, 356} [(30. 427){(35, 498)|{30. 427)|(35. 498)

s
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35 65

" (2) Check to be sure that the output fluid pressure is at the
- standard value when the pedal depression force is in-
creased so that the input fluid pressure is at the values

" showh in the table below.

Standard value:
o MPa (kg/cm?, psi)
Vehicles without ABS |- Vehicles with ABS
2WD. AWD | 2WD. | 4wD
Except - |
1500 | 1800
| Input 6.5 7.0 76 |70 7.5
<A fluid 65, | (70. | (75, - | (70, (75.

_ ,p_re,ssure 925) | 996) | 1066) | 996) | 1066)
Output | 375 | 425 | 523 | 425 | 623
fluid 375, | 425, | (523, | (4256, | (523
pressure 533) 604) - 744)_ o 604)_ 744)

{3} Output pressure drfference between ieft and right brake

- lines

Limit: 0.4 MPa (4 kg/cm?Z, 67 ps:)

- If.the measured pressures are not within the perm|SS|ble

ranges replace the proportioning valve

. Mitaithichi Matara Comoration Jun. 1992 PWME9117-A

REVISED
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4-6 Nm

3-4'ftlbs.

Adjtjsting nuts

L_04-06 kgm-—-—

\

DS
——

1450161

Fi_eaif input
side .

side

side

Rear output

© 14U0098

0.7-1.1 kgm
5-8 ftlbs.

LSPV lever

Link assembly

1480162

A RALen ik Rfndnan Camnamnslne

Toam 40D

»1'l

- LOAD SENSING PROPORTIONING VALVE SPRING
-LENGTH ADJUSTMENT ESFHAL

,Park the vehicle on a level surface.

.. Caution
“Do not use a jack or similar device in order to keep the

vehicle level.

Unload the vehicle and adjust the spring end position,
utilizing the adjusting nuts so that the dimension “L” in the
illustration will be as specified.

Standard value: 89.3-91.3 mm (3.52-3.59 in.)

LOAD. . SENSING - PROPORTIONING VALVE
FUNCTION TEST —

1.

Connect pressure gauges to the input and output ports of

.the load sensing proportioning valve. Bleed the system.

"2, Check the output fluid pressure of the LSPV by the following

method.

(1) Remove the connection between the link assembly and

the LSPV lever.

(2) Move the LSPV lever up and down to secure it in the
position where the spring length is at the dimensions (L)
in the table below.

(3) Siowly depress the brake pedal and check the point
where the amount of increase in the output fluid
pressure starts to drop (split point) with respect to the
input fluid pressure.

Then, increase the pedal depression force and check the
output fluid pressure when the input fiuid pressure is 14
MPa (140 kg/cm?, 1991 psi.).

Standard value;

Spring Input fluid Qutput ftuid
length L pressure pressure
mm {in.} MPa {kg/cm?, psi} | MPa (kg/cmz2, psi)
90.1 {3.55} 2.25(22.5, 320.0) | 2.00-2.50
Split point {20.0-250,
284.5—355.6)
14 {140, 1891.3} 5.38-6.18
{63.8-61.8,
765.2-878.9)
108.2 (4.26) 7.82 6.82-8.82
(78.2, 1112.2) {68.2-88.2,
Split point 970.0-1254.5)
14 {140, 1981.3} | 8.82-10.52
{88.2—-1056.2,
1254.5-1496.3)

mamarnsa=ma .- . Ce . P Annrn



SERVICE BRAKES — Service Adjustment Procedures 35-65-2

(4) At "the. same time, check the left and right difference
between each measured value of the output fluid pressure.

 Limit: , -
" Spring * Input fluid - o .Left/righi difference of
- | length H . | pressure , “output fluid pressure
mm {in.) | MPa {kg/cm2 psi) | MPa (kg/cm? psi)
90.1 | 2.26(22.3,3200) | 0.25'(2.5, 35.6)
(3.55) -+ ;

o 14 (140, 1991.3) | 0.4 (4, 56.9)
1082 | 7.82(782, 1112.2) | 1.0 (10, 142.2)
(4.26) -

- | 140140, 1991.3) | 0.85(85.120.9)

3. Install the LSPV lever and the link assembly, and check to be

- sure that the LSPV spring length is at the standard value.

4. Disconnect the pressure gauge from the load-sensing pro-
-portioning valve and bleed the air.

/
(o 14Ws80

BAKE FLUID LEVEL SENSOR CHECK E35FBAF

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

© Mitsubishi Motors Cornoraticn

Jun. 1992 PWMEZ117-A ' : L - -ADDED
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BLEEDING | _—

' Cautlon

. Use the speclﬂed brake fiuid. Avoid using a mixture of the
- specified brake fluid and other fluid.

~ Specified brake fluid: DOT3 or DOT4
BLEEDING OF MASTER CYLINDER

The master cylinder used has no check valve, so if bleeding is
N carried out by the following procedure, bleeding of air from the
© 14P0030 brake pipeline will become easier. (When brake fluid is not
- — - contained-in the master cylinder.}

(1) Fill the reserve tank with brake fluid.
- {2) Keep the brake pedal depressed.
(3) Have another person cover the master cylinder outlet with a
oo T S N finger.: - :
B T S IR ST N S :(4) With the: outlet still closed, release the brake pedal.
T (5) Repeat steps 2. —4. three or four times to fill the lnsrdeofthe
. master cylinder with brake fluid.

- . BLEEDING: OF BRAKE PIPE LINE

‘ S 1(3 o '
E:% Loy é_)j P .‘fStartthe englne and bleed the air’ |n the seqguence shown in. the
o s T e figure. - T oo

P e sy e s, Cantion . e T

: \ For vehicles with ABS, be sureto mstallaf:lterto the master

% cylinder reservoir tank when supplylng brake ﬁu:d./ "

2 {4) 3(1)
14A0454

( ¥ R.H. drive vehicles

When new When worn ' FRONT DISC BRAKE PAD CHECK AND

f REPLACEMENT E35FOAM
NOTE
The brake pads have wear indicators that contact the brake disc

when the brake pad thickness becomes 2 mm {0.08in.), and emit
a squealing sound to warn the driver.

Wear
indicator

1460017
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SERVICE BRAKES - Service Adjustment Procedures 35-67

1. Check brake pad thickness through caliper body check port.

Standard value: 10.0 mm (0.39 in.)
Limit: 2.0 mm (0.08 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. Ifthereis asignificant difference in the thicknesses of
the pads on the left and right sides, check the sliding
condition of the piston, lock pin and guide pin.

1450088

2. Remove guide pin. Lift caliper assembly and retain with
wires.

Caution

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

1480018

3. Remove the following parts from caliper support.
Pad & wear indicator assembly

Pad assembly

Clip

Outer shim {stainless)

Outer shim {coated with rubber)

Inner shim (stainless)

Inner shim {coated with rubber)

SRCRORCRSN RS

1450020

Vehicles with 13-inch disc brake Vehicles with 14-inch dise brake

1aNo282 -

© Mitsubishi Motors Corporation  Dec. 1991 ‘ PWMES117
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SERVICE BRAKES - Service Adjustment Procedures

MBE90520

)

™~ 14A005

-

/]

<

Quter shim

RN
3

LA
Inner shim

/N

i

Grease

Pad assembly

=41 242 2

N

Grease

/Outer shim

| Inner shim

14F0097

© Mitsubishi Motors Corporation

Dec. 1593

4,

10.

For vehicles with VCU type front differential and vehicles
with 4WD, take out the drive shaft.
(Refer to GROUP 26 - Drive Shaft.)

With the pad removed, use a spring balance to measure
the rotation sliding resistance of the hub in the forward
direction.

NOTE

Tighten the nuts in order to secure the disc to the hub.

Securely attach the pad clip to the caliper support.

Clean piston and insert into cylinder with special tool.

<Vehicles with 14-inch disc brake>

Apply repair kit grease to the attaching faces of pad and inner
shim and to the attaching faces of inner and outer shims.
Apply so as not to spread it out from the edge of shim.

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

Be careful that the piston boot does not become caught,

when lowering the caliper assembly and install the guide

pin.

Check brake drag force as follows.

(1) Start engine and hold brake pedal down for 5 seconds.
(Pedal depression force approx. 200 N [20 kg, 44 Ibs.])

{2} Stop engine.

(3} Turn brake disc forward 10 times.

PWME9S117-D . REVISED



SERVICE BRAKES - Service Adjustment Procedures 35-69

14A0014

{4} Use a spring balance to measure the rotation sliding
resistance of the hub in the forward direction.
11. Calculate the drag torque of the disc brake (difference of
values measured in item 10 and item 5).

Standard value: 13-inch disc brake
20 N {2 kg, 4.4 Ibs.) or less

14-inch disc brake
40 N {4 kg, 8.8 Ibs.} or less

12. if the brake drag torque exceeds the standard value,
disassemble piston and clean the piston. Check for corro-
sion or worn piston seal, and check the sliding condition
of the lock pin and guide pin.

FRONT DISC BRAKE ROTOR INSPECTION

CAUTION

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

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

Inspection items

Remarks

Scratches, rust, saturated lining materi-
als and wear

e If 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.

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

Run-out of drift

Excessive run-out or drift of the discs will increase the pedal de-
pression 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 impropér handling while servicing will cause inset
or warping.

@ Mitsubishi Motors Corporation Dec. 1993
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14F611

© Mitsubishi Motors Corporation

Dec. 1993

THICKNESS CHECK
1.

E35FRAD

Using a micrometer, measure disc thickness at eight
positions, approximately 45° C apart and 10 mm (0.39 in.}
from the outer edge of the disc.

Standard value:
13-inch disc brake
Solid type
Ventilated type
14-inch disc brake
Limit: :
13-inch disc brake
Solid type
Ventilated type
14-inch disc brake

NOTE

13 mm (0.51 in.)

18 mm (0.71 in.)
24 mm (0.94 in.\)

11.4 mm {0.45 in.)
16.4 mm (0.65 in.)
22.4 mm (0.88 in.)

Thickness variation {At least 8 positions)
The difference between any thickness measurements

should not be more than 0.015 mm {0.0006 in.).

If the disc is beyond the limits for thickness remove it and

install a new one.

If thickness variation exceeds the specification, replace the
disc or turn rotor with on the car type brake lathe (*MAD,
DL-8700PF ” or equivalent). .

PWMEST17-D
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NOTES
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1450019

14F612

14L0087

11C0017

14C00092

@ Mitsubishi Motors Corporation Dec. 1993

RUN-OUT CHECK
1.

2.

E35FSAG

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

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

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

Limit: 0.07 mm (0.0028 in.) or less

NOTE
Tighten the nuts in order to secure the disc to the hub.

RUN-OUT CORRECTION

1.

. E35FTAD

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.

(1) Before removing the brake disc, chalk both sides of the
wheel stud on the side at which run-out is greatest.

{2) Remove the brake disc, and then place a dial gauge as
shown in the illustration; then move the hub in the axial
diretion and measure the play.

Limit: 0.05 mm (0.0020 in.}

If the play is equivalent to or exceeds the limit, disas-
semble the hub knukle and check each part.

(3} If the play does not exceed the limit specification, install
the brake disc at a position 180° away from the chalk
mark, and then check the run-out of the brake disc once
again.

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).

PWMES117-D REVISED
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When v When worn REAR DISC BRAKE PAD CHECK AND
N REPLACEMENT
Pad \ NOTE
§ The brake pads have wear indicators that contact the brake disc
N when the brake pad thickness becomes 2 mm {0.081n.), and emit
O N a squealing sound to warn the driver.

N

Wear Brake )/):4

indicator disc

14G0017

1. Check brake pad thickness through caliper body check port.

Standard value: 9.5 mm (0.37 in.)
Limit: 2.0 mm (0.08 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. Ifthereis asignificant differencein the thicknesses of
the pads on the left and right sides, check the sliding

: condition of the piston, lock pin sleeve and guide pin
14P0046 sleeve. .

2. Remove guide pin. Lift caliper assembly and retain with
©wires. :

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

3. Remove the following parts from caliper subport.

@® Outer shim

® Pad assembly

® Pad & wear indicator assembly
- 1480021 @ C“p

1450026

4. For vehicles with 4WD, remove the drive shaft from the
lower arm. (Refer to GROUP 27 — Drive Shaft.)

© Mitsubishi Motors Corporation Dec. 1991 PWMES117
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14C€0005

‘ 2248
rooVes

Projection
14R0037

) MBI90B52

14R0038

14C0004

@ Mitsubishi Motors Corporation Dec. 1993

5.

10.

11.

12.

With the pad removed, use a spring balance to measure

-the rotation sliding resistance of the hub in the forward

direction.

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.

Push the piston into the caliper with special tool.

NOTE
Align the grooves as illustrated.

The pins on the back side of the brake pad must be placed in
the grooves in the position. : '

Be careful that the piston boot does not become caught,
when lowering the caliper assembly and install the guide pin.

Check brake drag force as follows.

{1) Start engine and hold brake pedal down for 5 seconds.
(Pedal depression force approx. 200 N [20 kg, 44 Ibs.])

(2) Stop engine.

{3} Turn brake disc forward 10 times.

{4} Use a spring balance to measure the rotation sliding
resistance of the hub in the forward direction.

Calculate the drag torque of the disc brake (difference be-

tween of values measured in item 10 and item 5}.

Standard value: 20 N (2 kg, 4.4 Ibs.) or less

If the difference between brake drag torque and hub
torque exceeds the standard value, disassemble piston
and clean piston. Check for corrosion or worn piston seal,
and check the sliding condition of the lock pin and guide

pin.

PWME9117-D REVISED
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14F611

14F612

%

%

A Mitenhishi Mntare Cornoration Dec. 1991

REAR BRAKE DISC THICKNESS CHECK E3SFVAB

1.

Remove dirt and rust from brake disc surface.

2. Measure disc thickness at 4 locations or more.
Standard value: 10 mm (0.39 in.)
Limit: 8.4 mm (0.33in.}
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 E35FWAS
1. Remove the caliper support, raise the caliper assembly, and
secure it by using a wire, etc.
2. Place adial gauge approximately 5mm (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.) or less

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

REAR BRAKE DISC RUN-OUT CORRECTION csseiane

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.

NOTE

The procedures for checking by changing the .installation
phase of the disc are the same as those for the front brake
discs. (Refer to P. 35-70.)

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

PWMES117
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1400075

14C0073

1400077

© Mitsubishi Motors Corporation Dec. 1991

BRAKE LINING THICKNESS CHECK E3SFFAA

1.
2.

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

Limit: 1.0 mm (0.04 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 P. 35 - 99. .

Caution

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

2. Ithereis asignificant difference in the thicknesses of
the shoe and lining assemblies on the left and right
sides, check the sliding condition of the piston.

BRAKE DRUM INSIDE DIAMETER CHECK EI5FGAA

1.
2.

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

Limit: 7-inch drum brake 182 mm {7.2 in.)
8-inch drum brake 205 mm {8.1in.)
9-inch drum brake 230.6 mim {9.1in.)

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

BRAKE LINING AND BRAKE DRUM
CONNECTION CHECK E35FIAD

1.
2.
3.

4.

Remove the brake drum.

Remove the shoe and lining assembly. (Refer to P. 35-99.)
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.

NOTE
Clean off chalk after check.

PWMES117
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<2WD>
L e [
38[37[36[35/34/33]32[31
46{45{44/4.3142141140]39)
<4WD:>

, Check

. connector ECU
I il

Body harness

MB991356

14NQ180

© Mitsubishi Motors Carporation Dec. 1991

CHECKING OPERATION OF THE ABS
(ANTI-LOCK BRAKE SYSTEM)

WHEEL SPEED SENSOR OUTPUT VOLTAGE CHECK

1.

2.
3.

Check that the clearance between the wheel speed sensor
and the rotor are within the standard values.

Lift up the vehicle and release the parking brake.
Disconnect the ECU harness connector and measure from
the harness side connector.

Caution .

1. For 2WD, be sure to remove the connector double
lock and insert the probe into the harness side.
Inserting it into the terminal side will result in a bad
connection.

2. For 4WD vehicles, set the special tool and use the
inspection connector to inspect. Do not connect the
connector (Special Tool) marked with “*” except
when recording the waveform on a driving test. In
such a case, connect the connector to the ECU.

Rotate the wheel to be measured at approximately 1/2 - 1
rotation per second, and check the output voltage using a
circuit tester or an oscilloscope.

2WD 4WD

Front | Front | Rear | Rear [ Front | Front | Rear | Rear
left | right | left | right | left | right | left | right

Termi-| 38 36 3b 37 4 21 8 24
nal No.

46 44 43 45 5 23 9 26

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

If the output voltage is lower than the above values, the

reason could be as follows:

s Excessive clearance between the wheel speed sensor
pole piece and the rotor.

s Faulty wheel speed sensor.

so adjust the wheel speed sensor or repiace it.

PWMES117
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R Inspecting Wave Forms With An Oscilloscope

i \é\;hfa%fmm?"T"T"T"T—";’"Tm Use the following method to observe the output voltage wave
B R B e e R Al EENI EESE L form from each wheel sensor with an oscilloscope.

! - ! P

--I'r--'—lt—-—-=|—--‘r-—-llr--"—:—-—]:----:———'1:"--5“‘-— <2WD>
K Lo Startthe engine, and rotate the frontwheels by engaging 1st gear

N | i TR TTIATTTT {vehicles with manual transmission) or D range {vehicles with

1 NG f - o automatic transmission). Turn the rear wheels manually so that

: ' they rotate at a constant speed.
“i“"““lL"T“['""“1“‘,‘" T <4WD>

.-!When Idilng_',_..._.l.__i___;._._.l:._._..i._...._:___ Start the engine, and engage 1st gear {vehicles with manual

56 km/h (3amph) | | 1! ! transmission) or D range (vehicles with automatic transmission).
m|1stgearhnanualuansnnsmon) P N T,

lor D range (automatic transmission) | | NOTE

| 1. Check the connection of the sensor harness and connector
betore using the oscilloscope.

2. The wave form measurements can also be taken 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.

Points In Waveform Measurement
Symptom Probable causes " Remedy
Too small or zero waveform Faulty wheel speed sensor Replace sensor
amplitude ) .
Incorrect pole piece-to-rotor clearance Adjust clearance
Waveform amplitude fluctuates Axle hub eccentric or with large runout Replace hub
excessively {this is no prcblem if
the minimum amplitude is 100 mV
or more) .
Noisy or disturbed waveform Open circuit in sensor Replace sensor
‘ Open circuit in harness Correct harness
Incorrectly mounted wheel speed sensor Mount correctly
Rotor with missing or damaged teeth ' Replace rotor

NOTE

The wheel speed sensor cable moves following motion of the front or rear suspension. Therefore, itis likely that
ithas an open circuit only when driving on rough roads and it functions normally on ordinary roads. Itis, therefore,
recommended to observe sensor output voltage waveform also under special conditions, such as rough road

driving.

© Mitsubishi Motors Corporation  Dec. 1591

PWMEST17



SERVICE BRAKES - Service Adjustment Procedures 35-77

When using the MUT

16506860

@ Mitsubishi Motors Corporation

Dee. 1993

INSPECTION OF HYDRAULIC UNIT {HU)

<2WD> E35FPCB
Caution

Connection and disconnection of the MUT or MUT-1I
should always be made with the ignition switch in the
OFF position.

1.

Jack up the vehicle and support the vehicle with rigid
racks placed at the specified jack-up points or place the
wheels which are checked on the rollers of the braking
force tester.

Caution

1. The roller of the braking force tester and the tyre
should be dry during testing.

2. When testing the front brakes, apply the parking
brake, and when testing the rear brakes, stop the
front wheels by chocking them.

Release the parking brake, and feel the drag force (drag
torque} on each road wheel.

When using the braking force tester, take a reading of the
brake drag force.

Turn the ignition key to the OFF position and set the
MUT or MUT-II as shown in the figure.

After checking that the shift lever <M/T> or the selector
lever <AfT> is in neutral, start the engine.

NOTE

1. At this time, the ABS system will switch to the MUT
or MUT-T mode and the ABS warning lamp will
illuminate.

2. When the ABS has been interrupted by the fail-safe
function, the MUT or MUT-II actuator testing cannot
be used.

Use the MUT or MUT-II to force-drive the actuator.

Turn the wheel by hand and check the change in braking
force when the brake pedal is depressed.

When using the braking force tester, depress the brake
pedal until the braking force is at the following values,
and check to be sure that the braking force changes to
the brake drag force inspected in step 2 when the
actuator is force-driven.

N (kg, lbs.)
Front wheel 1,800 (180, 397}
Rear wheel 650 (65, 143)

The result should be as shown in the following diagram.

PWMES117-D REVISED
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SERVICE BRAKES - Service Adjustment Procedures

Do b b e
Depressed S I T T AN SN NN S S S S S
Pedal e e e B e i Sl S B Sk RUDE Rl RURF A Ei o
operation cecbobde .. MUT or MUT-I actuator test } ¢
Released o ;—1— i {ltem Nos. 01, 02, 03, 04) start :
R Sk -!---74---%-{---3---1-"%-"’"*4---%"
1 ! t ' H i ] l ¥ i ! 1
Increase S N N SO SR N ™ GU U A A NS SN S S N N
Sclenoid in pressure oo ! b Eenor o
valve B Rt et MRS RS R ol sk ST LIV EE b S
position Reduction o0 bt ) |2seconds] | i 1 b
“in pressure “"':"'E'"",""""{" : T | “‘i“'f‘"'i‘“",""‘*:’“","
Lock SN SIS N N0 N O S S S
" Checking Lo P oo
the brake Drag force R R R e B A ot v et st al B EEE B A
force when the pedal L T - 2 seconds A
‘ is free [N SR B St et i R Sl M S S B S R 7YY vy
7. If the result of inspection is abnormal, correct according to
the “"Diagnosis Table.”
Diagnosis Table
Judgement
MUT or . Probable
No. : Operation Remedy
MUT-II display | Normal Abnormal cause
(1) Depress brake pedal Brake force Wheel does Clogged Check and
0 . FR VALVE to lock wheel. released for not lock brake line clean brake
B M {2) Using the MUT or 2 seconds when brake | other than fine
MUT-IL, select the after locking. | pedal is HU
wheel to be checked depressed.
FL VALVE and force the actuator Clegged Replace HU
0z M to operate. hydraulic assembly
{3} Turn the selected circuit in HU
wheel manually to
RR VALVE - check the change of Brake force LnCﬁrrecLHU Conne?t
03 M brake force. is not rake tube correctly
released. connection
HU solencid | Replace HU
04 RL VALVE valve not assembly
M functioning
coirectly

@ Mitsubishi Motors Corporation

Dec. 1993

8. After inspection, disconnect the MUT or MUT-II immedi-

ately after turning the ignition switch to OFF.

PWMES117-D
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When using the MUT

@ M§t§qbishi Motors Corporation Dec. 1993

<4WD>

Caution

Connection and disconnection of the MUT or MUT-II
should always be made with the ignition switch in
the OFF position.

If the MUT or MUT-II is disconnected while the ignition
switch is ON, the ABS diagnosis codes will be
memorized and the ABS warning lamp may illuminate.

. Jack up the vehicle and support the vehicle with rigid

racks placed at the specified jack-up points or place the
wheels which are checked on the rollers of the braking
force tester.

Caution

1. The roller of the braking force tester and the tyre
should be dry during testing.

2. When testing the front brakes, apply the parking
brake, and when testing the rear brakes, stop the
front wheels by chocking them.

Release the parking brake, and feel the drag force (drag
torque) on each read wheel.

When using the braking force tester, take a reading of the
brake drag force. '

. Turn the ignition key to the OFF position and set the

MUT or MUT-II through the adapter harness (MB291377)
<Up to 1993 models> or the adapter harness included in
the MUT-II sub assembly <All models>, as illustrated.

. After checking that the shift lever <M/T> or the selector

lever <A/T> is in neutral, start the engine.

NOTE

1. At this time, the ABS system will switch to the MUT
or MUT-II. mode and the ABS warning lamp will
illuminate. :

2. When the ABS has been interrupted by the fail-safe
function, the MUT or MUT-II actuator testing cannot
be used. ‘

Use the MUT or MUT-II to force-drive the actuator.

: Turn the wheel by hand and check the change in braking

force when the brake pedal is depressed.

When using the braking force tester, depress the brake
pedal until the braking force is at the following values,
and check to be sure that the braking force changes to
the brake drag force inspected in step 2 when the
actuator is force-driven.

N (kg, Ibs.)
Front wheel 1,800 {180, 397)
Rear wheel 650 {865, 143)

The result should be as shown in the following diagram.

PWMES117-D o . . REVISED,
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N I N A N N I O R
Pogr || Dopressed
rati ' ) 1 \ L ! v ' ! [ ) | 5 1
operation Released =i MUT or MUT-II actuator test =i
ceboodoobo_i..i.__i (tem Nos. 04, 05) start. [ __§___1__
! I : H 1 3 ! ' 1 ] HE— 1 1 [
: R U UM S S -0 SO T U U SO N S O
Solenod Increase in pressure : 4: E—E——;-— . «E :» :- -: ? r""'-:‘
valve 1 '"*:“*:“*.“':““*."”' "*i'"?‘":"-E"—%“'ﬂ'“-.‘"'-"f"
osition N ; ds ! 1 !
post Reduction in pressure ----:--—:--—1---;---5- ;3 S?COTdS '———r-—i————;——— -—4--
Steady pressure ---;--d;---fw---;---:x-___--L--L_-4;'__ Sseconds f i
Lock N A U SOV S T VU T S 0 VO A
il ettt i e i Indatel vty el uhein Al it -
C;\hegkir!lg o P oo ’:
the brake 4 tai el kel ik el il it i i gty ---i-------'—-
.force Drag force when the ___i____i___L__:____ ______;__j__‘f’_“"_‘?_"_‘iﬁ_ o v '______i_-
pedal is free ! H ! ! ' ' H 1 : ! 4 | TAHO16S
7. If the result of inspection is abnormal, correct according to
"~ the "Diagnosis Table."”
Diagnosis Table
: Judgement
No. MUI'\I'A;‘;T df’r | Operation ch;kaaskze Remedy
-l iIsplay Normal Abnormal
{1} Depress brake pedal Brake force Wheel does Clogged Check and
to lock wheel. released for not lock brake line clean brake
{2} Using the MUT or 6 seconds when brake other than line
04 FR VALVE MUT-IL select the after locking. | pedal is HU
M whee! to be checked depressed.
and force the actuator Clogged Replace HU
to operate. _ ‘ h_ydrgu_hc assembly
(3) Turn the selected - | cireuitin HU
&he?:il {Egné’r?;lr{ g? of Brake force Incorrect HU | Connect
brake force is not brake tube correctly
) released. connection
05 FL VALVE )

M HU solenoid Replace HU
valve not assembly
functioning
correctly

8. After inspection, disconnect the MUT or MUT-II immedi-
ately after turning the ignition switch to OFF.

@ Mitsubishi Motors Corporation Dec. 1993 ‘ PWMES117-D REVISED
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35-81

L.H. drive vehicles

[

ABS power relay |

1650359

AN

relay

O
e

1450025

© Mitsubishi Motors Corporation Dec. 1991

INSPECTION OF POWER RELAY ~ ESSFPDA

Remove the instrument under cover and remove the power
relay. ' ' ‘ : '

Terminal
1 2 3 5

Battery voltage

Continuity no voltage O O

Continuity with voltage O O

Y J @--- e .

NOTE
(1) O—C indicates that there is continuity between the termi-

nals.
{2) @---© indicates connection of battery voltage.

REMEDY FOR A FLAT BATTERY E35FPEA

When booster cables are used to start the engine when the
battery is completely flat and then the vehicle is immediately
driven without waiting for the battery to recharge itself to some
extent, the engine may misfire, and driving might notbe possible.
This happens because A.B.S. consumes a great amount of
current for its self-check function; the remedy is to either allow
the battery to recharge sufficiently, or to remove the fusible link
for A.B.S. circuit, thus disabling the anti-skid brake system.
The A.B.S. warning lamp will illuminate when the fusible link {for
A.B.S.} is removes.

After the battery has sufficiently charged, install the fusible link
{for A.B.S.) and restart the engine; then check to be sure the
A.B.S. warning lamp is not illuminated. :

PWMEST17



35-82 SERVICE BRAKES - Brake Pedal <M/T>

BRAKE PEDAL <M/T>
REMOVAL AND INSTALLATION

Pre-removal Operation
* Removal of Instrument lower panel
(Refer to GROUP 52A — Instrument Panel.)

<Vehicles with cable-type clutch>

Clutch pedal

1450114

450116

E35GA-A

Post-installation Operation
+ |Installation of Instrument lower panel

* Adjustment of Clutch Pedal
Procedures.)

* Adjustment of Brake Pedal
{Refer to P. 35-62.)

(Refer to GROUP 52A - Instrument Panel.}

{Refer to GROUP 21 - Service Adjustment

1480104

11

A\
m4

Removal steps

o 1. Connection for clutch cable
- 2. Split pin

Washer

. Clevis pin

. Pedal assembly

. Brake pedal shaft bolt

. Brake pedal return spring
. Bushing

Spacer

. Brake pedal

. Pedal pad

. Stop lamp switch

. Pedal support member

W= OOONDOTAWN

© Mitsubishi Motors Corporation Jun, 1992
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SERVICE BRAKES - Brake Pedal <M/T> 35-83

<Vehicles with hydraulic-type clutch:— L. H. drive vehicles> - . .

9

.. 0850028

16 ft. Ibs.

U7 1.4 kgm
10 ft.lbs.

Removal steps

1. Splitpin © 707710, Master cylinder member assembly
2. Washer -~ ~.¢ 11, Pedal rod
3. Clevis pin " 12, Brake pedal return spring
4. Pedal assembly . . 13. Brake pedal
5. Clutch pedal return spring ~ - 14. Pedal pad
8. Clutch lever 15. Bushing
7. Washer . 16. Stop lamp switch
8. Clutch pedal 17. Pedal support member
9. Bushing

A Blbhenbhieoht Matave Pavaavadlan Ine 1069 DWMRARRAAT A -



35-84 | SERVICE BRAKES - Brake Pedal <M/T>

<Vehicles with hydraulic-type clutch— R.H. drive vehicles> "

1450042

Removal steps

. Connection for accelerator cable
. Split pin

Washer

. Clevis pin

. Pedal assembly

. Brake pedal shaft bolt
Brake pedal return spring
Bushing

Spacer

10. Brake pedal

11. Pedal pad

12. Stop lamp switch

13. Pedal support member

©OENOEH RN

1 1450038




SERVICE BRAKES - Brake Pedal <M/T> - 35-85

0850008

14L0142

No continuity ~ Continuity

e

LI D

l 4 mm
T {0.18 in.}

14L0171

© Mitsubishi Motors Corporation Dec. 1991

SERVICE POINT OR REMOVAL : E35G88!

1. DISCONNECTION OF CLUTCH CABLE
<Vehicles with cable-type clutch>
{1} Pulloutthe cable and turn the adjusting nut counterclock-
wise to increase the cable play. :
(2) Disconnect the cable from the clutch lever.

iNSPECTION E35GCAD

¢ Check the bushing for wear.
e (Check the brake pedal for bend or twisting.’
¢ Check the brake pedal return spring for damage.

Stop lamp switch

Connect a circuit tester to the stop lamp switch, and check
whether or not there is continuity when the plunger of the stop
lamp switch is pushed in and when it is released.

The stop lamp switch is in good condition if there is no continuity
when the plunger is pushed in to a depth of within4mm (0.16in.)
from the outer case edge surface, and if there is continuity when
it is released.

PWMES117



- 35-86 SERVICE BRAKES - Brake Pedal <A/T>

BRAKE PEDAL <A/T> o S E35GA-B
REMOVAL AND INSTALLATION = . .

Post-installation Operation
* |Installation of Instrument lower panel
{Refer to GROUP 52A - Instrument Panel.}
* Adjustment of Brake Pedal
{Refer to P. 35-62.)

Pre-removal Qperation
¢ Removal of Instrument lower panel
{Refer to GROUP 52A - Instrument Panel.)

<L, H. drive vehicles>

2
@% - \ 1
3 2.
I 24Nm 5
é 1480104 . 2.4 kgm 22 Nm
17 ft. Ibs. 2.2kgm
, ' \@ 5  16ft. lbs.

10

10 ft.Ibs.

1350125
4

Removal steps

Split pin

Washer

Clevis pin

. Pedal assembly

. Brake pedal shaft bolt
. Brake pedal return spring
. Bushing

. Spacer

. Brake pedal

. Pedal pad

. Stop lamp switch

. Pedal support member

1450113

—

-
—

1450115

—
N

@ Mitzubizhi Motars Cornoration Jun. 1992 PWMEQ117.4 REVISED



SERVICE BRAKES - Brake Pedal <A/T> - 35-87

~<R. H. drive vehicles>
24 Nm
2.4 kgm
17 ft. Ibs.
9 1450042
.
1480104
1450122
_ Removal steps
' 1. Connectionforaccelerator cable 8. Bushing
2. Splitpin - 9. Spacer
3. Washer ‘ 10. Brake pedal
4. Clevis pin 11. Pedalpad
5. Pedal assernbly 12. Stop lamp switch
8. Brake pedal shaft bolt 13. Pedal support member
7. Brake pedal return spring '
INSPECTION esscoas
Refer to P. 35-85. o
@ Mitanhichi Matarc 0 +H lun 1002 " DIWWAAEGA17-A
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35-88

SERVICE BRAKES - Master Cylinder and Brake Booster

MASTER CYLINDER AND BRAKE BOOSTER
REMOVAL AND INSTALLATION

Pre-removal Operation
¢ Draining of Brake Fluid

Post-installation Operation
.Supplying Brake Fluid '
Bleeding Brake Lines
"{Refer to P. 35-66.)
Adjustment of Brake Pedal
(Refer to P. 36-62.)

14L0218

Sealant 3M ATD Part No.8661

" or equwalent

1480104

>4

Removal steps

1.
2.

OO AW

Proportioning valve
< Vehicles without A.B.S.>
Master cylinder assembiy

Adjustment of clearance between
brake booster push rod and

primary piston

. Vacuum hose
. Fitting
. Split pin

Washer

. Clevis pin
. Brake booster.
. Sealer

Caution

The check valve should not be removed from the vacuum hose. If the
check valve is defective, replace it together with the vacuum hose.

<L. H. drive vehicles>

<R. H. drive vehicles>

E351A—-

Flared brake line nuts

15 Nm
1.5 kgm
11 ft.lbs,

il

14F038

14 Nm
5 1.4 kgm
10 ft.lbs.

1450110

7

1.51.8kgm 4 444
11-13 ft. Ibs, 10ft||;2_

1450112

1B Mitesihichi Matare Mamaratinn

_tun 1009
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SERVICE BRAKES - Master Cylinder and Brake Booster 35-89

Check valve

Vacuum hose

20-23 mm (0.78-0.90 in.)

14A0385

Straight scale

14W588

14W589

1UWE73

! 14G60S0

14WE48

© Mitsubishi Motors Corporation

Dec. 71991

SERVICE POINTS OF INSTALLATION E35IDAG

3. CONNECTION OF THE VACUUM HOSE

(1) Install to the pipe part of the brake booster so that the
amount of insertion of the vacuum hose is as shown in
the figure.

Caution _
The check valve and the pipe partof the brake booster
must not contact each other.

{2) Insert securely and completely until the vacuum hose at
the engine side contacts the edge of the hexagonal part
of the fitting, and then secure by using the hose clip.

@ ADJUSTMENT OF CLEARANCE BETWEEN BRAKE
BOOSTER PUSH ROD AND PRIMARY PISTON

Push rod
Primary piston

14U0053

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

Standard value (A): 8 inch brake booster
0.45 - 0.65 mm (0.018 - 0.026 in.)
9 inch brake booster
0.6 - 0.8 mm (0.024 - 0.031 in.)
7 + 8 inch brake booster
0.4 - 0.6 mm (0.016 - 0.024 in.)

If the clearance is no within the standard value range, adjust
by changing the push rod length by turning the screw of the
push rod. :

PWME9117



35-90

SERVICE BRAKES ~ Master Cylinder and Brake Booster

MASTER CYLINDER
DISASSEMBLY AND REASSEMBLY

<R. H. drive vehicles>

1410211

Brake ftuid: DOT3 or DOT4

Disassembly steps

1. Reservoir bracket

. Reservoir hose

. Reservoir cap assembly

. Diaphragm

Reservoir cap

Filter <Vehicles with A.B.S.>

. Brake fluid level sensor

Float

Reservoir stopper bolt
10. Reservoir tank
11. Nipple
12. Reservoir seal

o 13. Piston stopper bolt
14. Gasket

- 15. Piston stopper ring
16. Primary piston assembly
17 Secondary piston assembly
18. Master cylinder body

CONOO L WN

] <Vehicles with A.B.S.>

E3SIE-

Master cylinder kit

14
@)ms)\-))' Qm»m»)))
16 15
17

1450104

16 150

1450109 .

<L. H. drive vehicles>

1450108

18 M4

Caution .
Do not disassemble the primary and secondary
piston assembly.

© Mitsubishi Motors Corporation Dec. 1991
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SERVICE BRAKES - Master Cylinder and Brake Booster 35-91

Piston
stopper
bolt

© Mitsubishi Motors Corporation

Dec. 1991

SERVICE POINTS OF DISASSEMBLY E3SIFAE
13. DISASSEMBLY OF PISTON STOPPER BOLT
Remove the piston stopper bolt, while depressing the piston.

15. DISASSEMBLY OF PISTON STOPPER RING
Remove the piston stopper ring, while depressing the piston.

INSPECTION E35IGAF

¢ Check the inner surface of master cylinder body for rust or -
pitting.

e Check the primary and secondary pistons for rust, scoring,
wear, damage or wear.

 » Check the diaphragm for cracks and wear.

PWMES117



35-92 SERVICE BRAKES - Front Disc Brake

FRONT DISC BRAKE
REMOVAL AND INSTALLATION

E35LA-

Pre-removal Qperation
¢ Draining of Brake Fluid

Post-installation Operation

¢ Supplying Brake Fluid -

¢ Bleeding Brake Lines
(Refer to P. 35-66.)

90 Nm
9.0 kgm
65 ft. Ibs.

30 Nm

1.
3.0 kgm
Removal steps >

1. Connection for the brake hose and

the brake assembly 1450085
2. Gasket
» 4 3. Front brake assembly
4. Brake disc
INSPECTION E3SLCAC
¢ (Check the brake disc for damage.
SERVICE POINTS OF INSTALLATION ES5LDAI

3. INSTALLATION OF FRONT BRAKE ASSEMBLY

Install the front brake assembly and measure the disc brake
drag torque. (Refer to P. 35-66.)

& Mitenhichi Matare Narnaratinn Nas 1001 PWMFa117



SERVICE BRAKES - Front Disc Brake

35-93

DISASSEMBLY AND REASSEMBLY

<M-R31S, M-R34V TYPE DISC BRAKE>

50 Nm
5.0 kgm
36 ft.lbs.

8 Nm
6 ft.Ibs.
85-95 Nm

8.5-9.5 kgm
61-69 ft.Ibs.

Q
0.8 kgm /%b

1

Brake caliper kit

Seal and boots
repair kit

1415 16

Grease

9 5

-
-
L4

© E35LF-A

1450081

Caliper assembly disassembly steps

—_

CODNOITERWN =

Slide pin {(M14)

Slide pin {M10)

Torgue member {pad, pad liner, shim)
Boot

Bush

Plug

Piston boot

Piston

Piston seal

Caliper body

Pad assembly disasselhbly steps

. Slide pin (M14)
. Slide pin (M10)
. Torque member (pad, pad liner, shim)

M
‘ &.ﬁ 11. Pad and wear indicator assembly
( 12. Pad assembly
@ 13. Outer shim (coated with rubber)
14. Inner shim (stainless)
1450080 14A0557 15. Inner shim {coated with rubber}
4 7 16. Pad liner
© Mitsubishi Motors Corporation Dec, 1991 PWME917



35-94 SERVICE BRAKES - Front Disc Brake

LUBRICATION POINTS

e

a2 o7 2

14L0127

a4

Caution

The piston seal inside the
seal and boot kit is coated
with special grease, so do
‘not wipe this grease off.

Brake fluid: DOT3 or DOT4

s
\ 14A0556

Grease: Repair kit grease {orange)

(O

14A0556

‘Grease: Repair kit grease {orange)

14L0128

Grease: Repair kit grease (orange)

1450082

o

© Mitsubishi Motors Corporation Dec. 1991
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SERVICE BRAKES - Front Disc Brake 35-95

14N0139

14N0138

& Miscivhichi Matave Pavmavatina MNas 1061

SERVICE POINTS OF DISASSEMBLY ESBLGANT

When disassembling the front disc brakes, disassemble both
sides (left and right) as a set.

(2)

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.

REMOVAL OF PISTON SEAL
Remove piston seal with finger tip.

Caution

Do not use (-} screwdriver or other tool to prevent
damage to inner cylinder.

Clean piston surface and inner cylinder with trichioro-
ethylene, alcohol or specified brake fluid.

Specified brake fluid: DOT3 or DOT4

INSPECTION E35LHADY

Check cylinder for wear, damage or rust.
Check piston surface for wear, damage or rust.
Check caliper body or sleeve for wear.

- Check pad for damage or adhesion of grease, check backing

metal for damage.

PWMFQ117?



35-96 SERVICE BRAKES - Front Disc Brake

DISASSEMBLY AND REASSEMBLY E35LF-B
<M-R44V TYPE DISC BRAKE>

75 Nm
7.5 kgm
54 ft.ibs. 2

4 14N0282

Caliper assembly disassembly steps

. Guide pin

. Lock pin

. Bushing

. Caliper support {pad, clip, shim)
Boot

. Boot ring

Piston boot

Piston

Piston seal

. Caliper body

COONOT W

14A0638

—

Seal
e?.e:';ﬁ ?(;Ots Pad assembly disassembly steps

w4 1. Guide pin
17 | Grease »€ 2. Lock pin

3. Bushing

9 3 5
4. Caliper support (pad, clip, shim)
E é 11. Pad and wear indicator assembly
12

. Pad assembly
13. Outer shim (stainless)
14. Quter shim (coated with rubber)
15. Inner shim (stainless)

16. Inner shim (coated with rubber)
1413 57 8 17. Clip ,
17  Grease 14No284 14A0540

© Mitsubishi Motors Corporation Dec. 1991 PWMEQ117



SERVICE BRAKES - Front Disc Brake 35-97

LUBRICATION POINTS
Pad assembly
N i inner shim Quter shim_
iRl
14L0127 14Y184 “ L
Caution -*\]-‘ -
The piston seal inside the seal and §4F°°97
boot kit is coated_ with special =7
g;? ase, so do not wipe this grease Grease: Repair kit grease {orange}
Brake fluid: DOT3 or DOT4

14N0282

iy,

12A0541 14L0128

Grease: Repair kit grease (orange) Grease: Repair kit grease (orange)

© Mitsubishi Motors Corporation Dec. 1991 ’ PWMES117




35-98

SERVICE BRAKES - Front Disc Brake

14NO139

14N0138

Indication
mark “L"

‘_ Lock pin
© -

Front -~
Guide pin

s , 14Lozea
Indication mark "G”

© Mitsubishi Motors Corporation  Dec. 1991

SERVICE POINTS OF DISASSEMBLY

E35LGAJ2

When disassembling the front disc brakes, disassemble both
sides {left and right) as a set.

7. REMOVAL OF PISTON BOOT/8. PISTON

INSPECTION

SERVICE POINTS OF REASSEMBLY

Protect caliper body with cloth. Blow compressed air through
brake hose to remove piston boot and piston.

Caution
Blow compressed air gently.

. 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 trichloro-
ethylene, alcohol or specified brake fluid.

Specified brake fluid: DOT3 or DOT4

E35LHAD2
Check cylinder for wear, damage or rust.

Check piston surface for wear, damamge or rust.

Check caliper body or sleeve for wear.

Check pad for damage or adhesion of grease, check backing
metal for damage.

E35LIAJ

2. INSTALLATION OF LOCK PIN/1. GUIDE 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 located on the caliper bedy.

PWMES117



SERVICE BRAKES - Rear Drum Brake Shoe 35-99

REAR DRUM BRAKE SHOE R -  Esua
REMOVAL AND INSTALLATION
Pre-removal Operation
<2WD> 15 Nm 50 - 60 Nt » Loosen the parking brake cable
17 15kgm  5.0-6.0 kgm adjusting nut. .
" ft. Ibs. 36 - 43 ft. Ibs- . Dralnlng of Brake Fluid

Post-installation Operation

+ Filling of Brake Fluid and Air
Bleeding
(Refer to P.35-66.)

* Adjustment of Parking Brake Lever
Stroke
{Refer to GROUP 36 - Service
Adjustment Procedures.)

180 Nm
18 kgm
-+ 130ft. Ibs

1213 14 15

121314 15

i

1450155

Removal steps

. Brake drum
. Shoe-to-lever spring
. Adjuster lever core et
. Auto adjuster assembly
. Retainer spring
. Shoe hold-down cup
. Shoe hold-down spring
. Shoe hold-dowricup ~* =
. Shoe-to-shoe spring’ -

10. Shoe and lining assembly -

11. Shoe, lining and lever assembly
.4 p4.12. Retainer

» 4 13. Wave washer

14. Parking lever

1b. Shoe and lining assembly

16. Shoe hold-down pin

17. Connection for the brake pipe

1450154

OO~ W=

18. Snap ring

19. Hub cap

20. Flange nut NOTE . . . .

21. Rear hub assembly For removal and installation of the backing plate in 4WD

22. Backing plate vehicles, refer to GROUP 27 - Rear Axle Hub.

A RlZbanaminkhi Matnnn MFavnarnsian feam 466D " EAMRAEGaaT A . .. fEvaER




35-100  SERVICE BRAKES - Rear Drum Brake Shoe

LUBRICATION AND SEALING POINTS

- 1480078 -

Specified gfeaﬁe: ‘Brake grease
SAE J310, NLGI No. 1

1450155

PR 1450079

14L0263

Specified grease: Brake grease Specified grease: Brake grease
SAE J310, NLGI No. 1 SAE J310, NLGI No. 1




SERVICE BRAKES - Rear Drum Brake Shoe : 35-101

Pin of shoe assembly SERVICE POINTS OF REMOVAL ‘
12. REMOVAL OF RETAINER

Use standard screwdriver or the like to openup the retamer
jomt and remove the retainer. ‘

E35UBEC

Retainer

14L0257

SERVICE POINTS OF INSTALLATION * Essupe
N ‘ 13. INSTALLATION OF WAVE WASHER
Washer | Shoe assembly Install the washer in the direction shown in the ilustration.

14L0255

- /
Parking lever -

Pin of shoe assembly 12, INSTALLATION OF RETAINER
) Use pliers or the like to install the retainer or the pin positively.

Retainer

HLO2SE

A Miseribiiohi Matnee MSavmnavndloan Than 4004 DYAMRAC G147



35-102

'SERVICE BRAKES - Rear Drum Brake Wheel Cylinder

REAR DRUM BRAKE WHEEL CYLINDER

E35VA--
: - 10 kgm - : ¢ Draining of Brake Fluid
15 Nm 1.0 Nm : .3 8 Nm — g ,
1.5 kgm 7 ft.ibs. . ; ,
" ft.sl'bs. ftibs M/ 2 0.8 kgm Post-installation Operation
. PW/ i} ¢ Brake Fluid Filling - :
* Brake Line Bleeding
{(Refer to P.35-66.) -
4
Removal steps
1. Brake drum
2. Shoe-to-fever spring
3. Shoe-to-shoe spring , .
4, Conneciton for the brake plpe Hsoome 1z
5. Wheel cylinder B Sealant:
.. 6. Bleeder screw 3M ATD Part NO. 8513
e or equivalent

DISASSEMBLY AND REASSEMBLY

14Y554

- Grease: Repair kit grease

{orange)
@ T 6
Disassembly steps
1. Boots 2
2. Piston assembly
» 4 3. Pistons

>4 4 Piston cups
5. Spring <2WD>
6. Wheel cylinder body

E35VE--

Brake fluid: DOT3 or DOT4
oo @ ‘
P é»
1480152
Wheel cylinder repair kit
1 4 © Grease
@ | é 14|.o1s1

A AAtesshiahl AAadave MPavn avadiac tem 10079 niamarasas a



SERVICE BRAKES - Rear Drum Brake Wheel Cylinder 35-103

WiB950773 <COLT - LANCER-Sedan
(1600, 2000Dp> - . - -
' MB991008 <1300,
LANCER-Wagon>

Have the lip facing upwards .
1400093 |

A Mibinshioh] Aataen Mavonentiam [ P.V-V.Y

INSPECTION : o E35VGAB
Check the piston and wheel! cylmderwallsforrustordamage and
if there is any abnormality, replace the ent|re wheel cylinder
assembly.

SERVICE POINTS OF REASSEMBLY EssvhAE
4. REASSEMBLYIOF PISTON CUPS/3. PISTONS
{1) Use alcohol or specified brake fluid to clean the wheel
- _cylinder and the piston.
(2) Apply the specified brake fluid to the plston cups and the
speCIaI tool.
Spec:fled brake fluid: DOT3 or DOT4

{3) Set the plston cup on the special tool with the lip of the
cup facing up, fit the cup onto the special tool, and then
slide :tdown the outside of the toolinto the piston groove.

Caution

In orderto keep the piston cupfrom becomingtwisted
or slanted, slide the piston cup down the tool slowly
and carefully, without stopping.

MAIRATOA4T A acwvIcEn



35-104  SERVICE BRAKES - Rear Disc Brake

REAR DISC BRAKE . ' ‘ E35RA--
REMOVAL AND INSTALLATION

Pre-removal Operation Post-installation Operation
¢ Loosen the parking brake cable + Filling of Brake Fluid and Air
adjusting nut, Bleeding
* Draining of Brake Fluid {Refer to P.35-66.)
) * Adjustrment of Parking Brake Lever
<COLT (2WD), LANCER-Sedan (2WD)> Stroke _
{Refer to GROUP 36 — Service
gf:)" GE;)ONI?‘ Adjustment Procedures.)
: .0 —-6.0 kgm
50.- 60 Nm " 36-43ftibs. - L /% 30Nm

3
: 22 ft.lbs.

18 kgm
130 ft.Ibs.

<COLT (4WD), LANCER-Sedan (4WD)>

g
. 1 4 10
50-60Nm 3
5.0 - 6.0 kgm —-——'%@
36 - 43 ft.Ibs. s 1450013

1450014
Removal steps

Parking clip 11, Selflocking nut

Retainer spring 12. Rear hub assembly

Connection for the parking brake cable 13. Dust shield

Connection for the brake hose 14. Disc brake adapter

Gasket

Rear brake assembly

Rear brake disc NOTE

Rear speed sensor } <Vehicles with A.B.S.> For removal and installation of the dust shield and

Sensor bracket disc brake adapter in 4WD vehicles, refer to GROUP
- Hub cap 27 - Rear Axle Hub.

A4
4

¥
-
—
COXNDAR LN~




SERVICE BRAKES - Rear Disc Brake 35-105

- <LANCER-Wagon>

180 Nm i
18 kgm
130 ft.lbs._ 1450142
Removal steps
1. Parking clip. ' 9. Sensor bracket <Vehicles with A.B.S>
2. BRetainer spring 10. Hub cap
3. Parking brake cable connection ' 11, Self-locking nut
4. Parking hose connection ' 12. Rear hub assembly
»4 6. Rear brake assembly ' 13. Dust-shietd
7. Rear brake disc . 14. Disc brake adapter
» 4 8. Rear speed sensor <Vehicles with AB.S.>
INSPECTION - | easrcAD
® Check the brake disc for damage.
® Check the brake disc for thickness.
L Checklthe brake disc for run-out.
SERVICE POINTS OF INSTALLATION E3SRDAI
8. INSTALLATION OF REAR SPEED SENSOR <Vehicles
with A.B.S.> ' ‘
Caution

Be careful that the pole piede at the end of the speed
. sensor and the rotor teeth do not become damaged by

striking them against the metal parts.

Insert a thickness gauge into the space between the speed
sensor’s pole piece and the rotor's toothed surface, and then
tighten the speed sensor bracket at the position where the
clearance is the standard value all around. o

- Standard value: 0.3-0.9 mm {0.012-0.035 in.)

6. INSTALLATION OF REAR BRAKE ASSEMBLY

: Instal! the rear brake assembly and measure the disc brake
1450139 drag torque. (Refer to P.35-71.)

© Mitsuhishi Matars Carnoaration s 10492 PWMFG117.A RFVISFDR



35-106 SERVICE BRAKES - Rear Disc Brake

DISASSEMBLY AND REASSEMBLY T EBAE-

27 27 1450026
Pad kit

Lo

: 6 e
Seal and boot repair kit -

2.7 kgm
20 ftlbs

1450081

Caliper assembly disassembly steps ‘ Pad assembly disassembly steps
1. Lock pin - 12. Return spring 1. Lock pin
2. Caliper support 13. Stopper plate 2. Caliper support
- {pad, clip, shim) 14. Stopper {pad, clip, shim)
3. Lock pin sleeve 15. Adjuster spindle 24. QOuter shim
4. Lock pin boot 16. Connecting link 25. Pad assembly
5. Guide pin boot 17. Q-ring 26. Pad and wear indicator assembly
6. Boot ring 18. Spindle lever 27. Clip
‘ 7. Piston boot 19. Lever boot 28. Guide pin
«» 4 8. Piston assembly 20. Parking brake lever 29. Guide pin sleeve
+» 9. Piston seal 21. Return Spring - 30. Support mounting
4% » €10, Snap ring 22. Bleeder screw ‘

11. Spring case 23. Caliper body




SERVICE BRAKES - Rear Disc Brake

35-107

' LUBRICATION POINTS

= 5T (O) 00 -

14R0048

Grease:

Repair kit grease
(orange)

é 1450017 i
Grease: Repair kit grease @
{orange) =
=
-

[AdhA]

14RG047

Grease:

{orange)

Repair kit grease

14R0051
Caution

The piston seal inside the seal
and boot kit is coated with
special grease, so do not wipe
this grease off.

Brake fluid: DOT3 or DOT4

14R0049

Grease:

Repair kit grease
{orange)

© Mitsubishi Motors Corporation

Dec. 1991 PWMES117



35-108

SERVICE BRAKES - Rear Disc Brake

MB9B0852

14R0060

Steel pipe

Spring case

(=XeXe]

O\ i

B991041

Snap ring

14R0050

@ Mitenhichi Mafare Carnnratinn

Pac. 1991

SERVICE POINTS OF DISASSEMBLY E35RGAG

8. DISASSEMBLY OF PISTON ASSEMBLY
Use the special tool to twist the piston out of the caliper body.

9. DISASSEMBLY 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 trichloro-
ethylene, alcohol or specified brake fluid

Specified brake fluid: DOT3 or DOT4

10. DISASSEMBLY OF SNAP RING

While using a 19 mm {0.75 in.} diameter steel pipe to press
the spring case into the caliper body, use the special tool to
remove the snap ring from the caliper body.

INSPECTION E35RHAE
Check cylinder for wear, damage or rust.

Check piston surface for wear, damage or rust.

Check caliper body or sleeve for wear.

Check pad for damage or adhesion of grease, check backing
metal for damage.

e & o ¢

PWMES117



SERVICE BRAKES - Rear Disc Brake 35-109

Spring

O

Washer

Steel pipe~—___|

7| ‘SERVICE POINTS OF REASSEMBLY - .  essmiac -

10. REASSEMBLY OF SNAP RING

While using a 19 mm {0.75 in.) diameter steel pipe to press
in the spring case, use the special too! to attach'the-snap ring
to the caliper body. S
Caution S o ,
Attach the snap ring to the caliper body with the opening
facing the bleeder. S e

MB990652

14R0038

grooves

Projection
14R0O037

" 8. REASSEMBLY OF-PISTON ASSEMBLY

(1) Push the piston into the caliper with special tool.
NOTE
Align the grooves as illustrated.

(2) The pins onthe back side of the brake pad must be placed
in the grooves in the position.

© Mitsubishi Motors Corporation  Dec. 1991
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35-109-1 SERVICE BRAKES -~ Load Sensing Proportioning. Valve (LSPV)

LOAD SENSING PROPORTIONING VALVE (LSPV)

REMOVAL AND INSTALLATION :

.| Pre- removal Operatcon

® Draining Brake Fluid

Post-installation Operation .
®Supplying Brake Fluid
#Bleeding Brake Lines
(Refer to P.35-66.)
®Adjustment of Load Sensing
Proportioning Valve Spring
Length (Refer to P.35-65-1.)

Removal steps

Bracket
Spacer

. Link assembly
LSPV cover

>
L2 )

Brake pipe
. LSPV assembly

NO O WN =

. LSPV lever assembly

0.7-1.1 kgm
5-8 ft.Ibs.

E3SHA~
1450169
15 Nm
1.5 kgm
11 ft.lbs.
6
/3 7-11 Nm
0.7-1.1 kgm
5-8 ft.Ibs.

=
@
9—14Nm/@

O o 1450171

AR

Ridnsshicrhi Alatave Favnnavatinn un 1QG72

ADDED



SERVICE BRAKES - Load Sensing Proportioning Valve (LSPV) 35-109-2

SERVICE POINTS OF INSTALLATION  E35HDAB
2. INSTALLATION OF SPACER/1. BRACKET

. 287 mm {(11.29 in}

1250091

DISASSEMBLY AND REASSEMBLY

© E35HEAA

@\15-25 Nm

1.5~2.5 kgm
11-18 #t.lbs.

7-17 Nm
0.7-1.1 kgm
15-25 Nm 5-8 ft.lbs.
1.5~2.5 kgm

11-18 ftlbs.

‘ L
3~ ft.Ibs. 1450170
Removal steps

1. Lever pin o 6. Support

2. Clip o 7. Valve bracket
3. Bushing 8. Spring

4. Lever 9. Bracket

5. Bushing 10. Valve assembly

© Mitsubishi Mators Cornaration Jhun 1942 PWRFQ117.48 Annen



35-110 SERVICE BRAKES - Hydraulic Unit <Vehicles with A.B.S.>

HYDRAULIC_ UNIT <VEHICLES WITH A.B.S.> ' ' E3sWA-
REMOVAL AND INSTALLATION o o

Pre-removal Operation , . Flared brake line nuts
¢ Draining of Brake Fluid : ) 1ISNm
* Removal of the Splash Shield (L.H.) . : 1.5 kgm

(Refer to GROUP 42 - Fender.) 11 ft.lbs.
Post-installation Operation L o i
+ Installation of the Splash Shield : ‘ . 1450035

{Refer to GROUP 42 - Fender)
* Supplying Brake Fluid -
+ Bleeding Brake Lines
{Refer to P. 35.-66.}
* Checking of Hydraulic Unit
(Refer to P.35-77.) . -

_‘ <2WD> -

1430073

emoval steps

. D.R.L. bracket
. ASC relay box

. Qil reservoir

. Relay box cover

R
1
2
3
o« 4
5. Motor relay
6
7
8
9
0
1

. Valve relay

. Brake pipe

. Hydraulic unit

. Hydraulic unit bracket .
. 2-way connector

. Brake pipe

1480118
- >4

«p

1
1




SERVICE BRAKES —~ Hydraulic Unit <Vehicles with A.B.S.>

35-111

¥

1450076

ey

SERVICE POINTS OF REMOVAL
4. REMOVAL OF THE RELAY BOX COVER
Insert the tip of a screwdriver into the space between the

hydraulic unit and the relay box cover and use it to open the
tab at one place, and then remove the cover.

8. REMOVAL OF THE HYDRAULIC UNIT

" Caution

E35WBAI

1. The hydraulic unit is heavy, and so care shouid 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 otherwise

subjected to impact shocks.

4. The hydraulic unit must not be turned upside down
or laid on its side.

INSPECTION

E35WCAF

© Mitsubishi Motaors Corporation

July 1693

“Check the continuity between the terminals when current is not
flowing and when current is flowing in each of the relays.
_%.
1]2] <2WD>
314 MOTOR RELAY
Between _ -880
When no terminals @ @| 72 ‘ 88
1450068 - -
current flows | Between @y _ @ No continuity
terminals (oo Q)
When current ‘
flows between | Between ®D— @ Continuity
terminals terminals =~ {approx. 0 Q)
. @-® :
[1]2]3]
41516 VALVE RELAY
Between
terminals @ - ®| 64-840
14N0236 When no Between o o1 Continuity
current flows . terminals {approx. 0 Q)

Between
terminals ®-®

No continuity
(o 2}

When current Between No continuity
fiows between | terminals D - Q| Q)
terminals
@-® Between o _ i Continuity
terminals {approx. 0 Q)
PWMES117-C
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35-112 SERVICE BRAKES - Hydraulic Unit <Vehicles with A.B.S.>

<4dWD>
MOTOR RELAY
Between
When no terminals —, 72-88 'Q
current flows | Between _ No continuity
terminals (o0 Q)
When current :
1450089 flows between | Between Continuity . -
terminals terminals ‘ (approx. 0 Q)
VALVE RELAY

Between

terminals _ 60-120Q

When no , Between _ Continuity
terminals {approx. 0 )

current flows
Between _ No continuity
terminals {oo )

1450070

When current Between o No continuity
flows between | terminals (oo Q)

terminals
- Between Continuity
terminals “ {approx. 0 Q)
<2WD> SERVICE POINTS OF INSTALLATION E35WDAE

7. CONNECTION OF THE BRAKE PIPE
Connect the pipes to the hydraulic unit as shown in the

6513 ilustration.
4 1. Hydraulic unit - front brake {L.H.)
2/ 2. Hydraulic unit = rear brake (R.H.)
=i 1 3. Hydraulic unit — front brake (R.H.)
- 4. Hydraulic unit — rear braker {(L.H.)
5. Hydraulic unit — master cylinder
{for left front and right rear)
: 6. Hydraulic unit — master cylinder
<4WD> ‘ {for right front and left rear)

!

1450087

© Mitsubishi Motors Corporation  July 1993 PWMES117-C - ‘ . ., - .. REVISED



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

35-113

WHEEL SPEED SENSOR <VEH|CLES WITH A.B.S>

REMOVAL AND INSTALLATION

Pre-removal Operation
®Removal of the Splash-Shield .,
(Refer to GROUP 42 — Fender.}

<Front> " <Rear>

150071

Front speed sensor removal steps

R | 1. Front speed sensor
2. Front rotor
{Refer to GROUP 26 - Drive shaft.)

Rear speed sensor removal steps

4% »4 3 Rear speed sensor
4. Sensor bracket
5. Rear rotor
{Refer to GROUP 27 —Rear Axde Hub.)
6. Rear speed sensor
7. Shoe and lining assembly
8. Axle shaft and rotor assembly

(Refer to GROUP 27 — Axle Shaft.)

. | Post-installation Operation
- | #Checking of the Wheel Speed Sensor |- -

Qutput Voltage

{Refer to P.35-75)
®|nstallation of the Splash Shield

(Refer to GROUP 42 — Fender.)

COLT, LANCER~Sedan

HUSHIST

NOTE

E35YA-

1450072

The front rotor is integrated with the drive

shaft and is not disassembled.

© Mitsubishi Motors Corporation  Jun. 1992 PWMES117-A

RFVISED



35-114 SERVICE BRAKES - Wheel Speed Sensor <Vehicles with A.B.S.>

Pole pi .
piece 1450075
Front Rear B
00 -
E— ~C
cCccCccC
—J

14N0103

1.

- SERVICE. POINTS OF REMOVAL O Easvean

REMOVAL OF THE FRONT SPEED SENSOR/3. REAR

~ SPEED SENSOR/6. REAR SPEED SENSOR

Caution
Be careful when handling the pole plece ‘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.

INSPECTION - £s5vCAS
SPEED SENSOR =

M

Check whether any metallic forelgn materlal has adhered to
the pole piece at the speed sensor tip, and is so, remove it.

Also check whether the pole piece is damaged, and if so,
replace it with a new one.

NOTE ‘

The pole piece can become magnetlzed because of the
magnet but into the speed sensor, with the result that
metallic foreign material easily adherés to it. Moreover, the
pole piece may not be able to function to correctly sense the

~ wheel rotation speed if it is damaged.

(2)

Measure the resistance between the speed sensor termi-
nals.

Standard value:
<2WD> 1.4-2.2 kQ2
<4WD> 0.8-1.2 kQ

If the internal resistance of the speed sensor is not within the
standard value, replace with a new speed sensor.

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. :



SERVICE BRAKES - Wheel Speed Sensor <Vehicles with A.B.S.> 3b-11b

1450139

© Mitsubishi Motors Corporation

Jun, 1992

SPEED SENSOR INSULATION INSPECTION

(1} Remove all connections from the speed:sensor, and then
measure the resistance between terminals (1) and (2) andthe
body of the speed sensor.

Standard value: 100 kQ or more

{2} If the speed sensor insulation..resistance is. outs1de the
standard value range, replace with a new speed sénsor.

TOOTHED ROTOR

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

SERVICE POINTS OF INSTALLATION E35YDAH

4. INSTALLATION OF REAR SPEED SENSOR

Caution . :
Be careful that the pole piece at the end of the speed
sensor and the rotor teeth do not hecome damaged by
striking them against the metal parts.

Insert a thickness gauge into the space between the speed
sensor's pole piece and the rotor’s toothed surface, and then
tighten the speed sensor bracket at the position where the
clearance is the standard value all around.

Standard value: 0.3-0.9 mm (0.012-0.035 in.)

PWMES117-A " . mEwi=En



35-116 SERVICE BRAKES - Electronic Control Unit <Vehicles with A.B.S:>

ELECTRONIC CONTROL UNIT < VEHICLES WITH A. B S >  Essza-
REMOVAL AND INSTALLATION .

Pre-removal and Post- mstallatlon R
Operation
s Removal and Ifstallation “of Floor{ .
1 . Console Assembly {Refer to GROUP-| - -~

52A - Floor Console.)

1450163

Removal steps

4«®» 1. Electronic controt unit
2. Bracket

SERVICE POINTS OF REMOVAL E35ZBAF
1. REMOVAL OF ELECTRONIC CONTROL UNIT

Remove the electronic control unit from the bottom of the
center console.

1650151

Electronic control unit

© Mitsubishi Motars Carporation  Jun. 1992 : PWMES117.A . - . REVISED



SERVICE BRAKES - G-Sensor <4WD -~ Vehicles with A.B.S>  35-117

Pre-removal and Post-instaflation
Operation '
Removal and Installation of Floor
Console Assembly (Refer to GROUP
52A — Floor Console)
CAUTION
When installing or removing the floor
console, don't allow any impact or
shock to the SRS diagnosis unit.

G-SENSOR < 4WD - VEHICLES WITH A.B.S.> © Essna-
REMOVAL AND INSTALLATION

1480168

Removal steps

1. G-sensor
2. G-sensor bracket

1450102

14A0195

="

14A0196

© Mitsubishi Motors Corporation  Dec. 1993

INSPECTION E35NCAA

{1) Place the sensor on a level surface, then check that there is
conductance between the terminals. '

{2) Slowly inclining the G-sensor in the direction of forward
vehicle travel, check that there is no conductance above a
sensor angle of 30 degrees.

(3) Slowly inclining the G-sensor in the direction of reverse
vehicle travel, check that there is no conductance above a
sensor angle of 30 degrees.

PWMES117-D REVISED
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