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Anti-lock Brake System

Warking on the ABS system

The Anti-lack Braking System (ABS) is
basically maintenance free.

Heat and sparks can cause damage

® disconnect plug from control unit before
using electric welding equipment on car

= contro! unit cannot stand heat of paint
drying oven or heat lamp more than
95°C (203°F) even for short time,
-85°C (185°F) for more than 2 hours

@ remove control unit if necessary

Disconnect battery

= disconnect ground strap on battery before
removing control unit

When testing ABS

s do not drive car with tester connected

Check after brake job Is finished

After repairing or replacing
® brake pads
® discs
¢ cable hoses
® master cylinder
® parking brake components

® test drive car faster than 6 km/h (4 mph)
® indicator light must not come on it ABS
system is OK

After work on ABS system
o hydraulic unit
o electronic control unit
® speed sensor
® wiring harness
® brake lines
® proportional valves

m chetk ABS system using tester

45.2



Anti-lock Brake System

Hydraulic unit, replacing

& disconnect battery ground strap
® disconnect brake lines
B remove hydraulic unit

CAUTION

When removing and installing brake lines
make sure that the lines are identified or
installed according to the designation on
the hydraulic unit.

Install only original equipment brake
lines

Seal brake lines and connections
immediately during repairs.

Tightening torque of brake lines is 15 Nm
(11 ft Ib).

For all work which requi}es an open
hydraulic system, bleed the brake
system with brake filler/bleeder, US 1116

In addition, a high and low pressure
check should be performed on the brake
system (see page 45.6).

A-3
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Anti-lock Brake System

Brake ling ———————
i it hralkg ipor.
,"V""‘”f,‘.‘f‘""' Take caliper Brake line
hydraulic unit to brake
Wiring hormees

Brake iines
brake master cylinder
to hydrautic unit

solenold val
ve - - Brake line
Rydraulic unit to- brake
Hrdrautle unte - caliper, rear right
Brake fine

hydraulic unit to
brake caliper. tront loff

lock washer

10 Nm \
7 nm)

) ] 8Bushing

Salf-locking nut 7 Nm (5 ft 1b) i
® always replace

Serrstad lock washer
20 Nm (14 f1 |h)
Note

Repairs should not be performed on the hydralilic
unit other than replacing both relays
DO NOT disassemble

if necessary. raplace complete hydraulic unit.

Bracket

Mrezn

Note
For Quattro hydraulic unit. see page 45 5

Check high and low pressure (see page 45 6)
A.4

2 wheel drive Hydraulic unit 45 «4




Anti-lock Brake System

CAUTION

Repairs shoukd not be performed on the
hydraulic unit other than raplacing both relaye
DO NOT disassamble.

If nacessary, re;.)l:aca codﬁplata hydraulic unit
Check high and low pressure (see page 45.6).

Brake ling ———-
hydraulic unit to
proportioning vahms

Brake booster with
braks master
eyiindar T - Caver
— = Wiring hsrmess
retainer

- Relay for return
flow pump

Brake line
hydraulic unit
(connaction "IN to
brake caliper.
rear loft

Braks line
hydraulic unat
{connection “h") to
raar brakes

10 Nm
{7 # 1h) 7
Selt-tocking nut 7 Nm (5 #t (b) L/
always replace o Brake fine
hydraulic unut
Bushing {connection *r") to
brake caliper.
Mount front nght
Bracket
20 Nm (14 & Ib)
Ground cable
chack for good contact
Serrated lock washer ] u E_}

A-5

Quattro Hydraulic unit 45 «5




>

Anti-lock Brake System

High and low pressure, checking

Work sequence

8 unscrew bleader screw on one front brake
catiper

8 connect VW 1310 and bleed

® install brake pedal depresser between
brake pedal and driver's seat

® load brake pedal until gauge indicates
50 bar (725 psi)
® watch gauge for 45 seconds
® pressure drop must not be more than
4 bar (58 psi)
* with a large pressure drop, replace
hydraulic unit

B adjust brake pedal depresser so that gauge
indicates a line pressure of 6 bar (87 psi)
® test for 3 minutes
® pressure drop must not be more than
1 bar (14.5 psi)
® if pressure drop is greater, replace
hydraulic unit

P~ Fig. 1 Electronic control unit, removing/installing

Localon: UUnder rear seat. left side

Note

Turn ignition OFF during removal/installation.
@ conneclor held in control unit by spring
(arrow d)
® control unit secured with screws
(arrows)

Combination relay, removing/installing

Location: under instrument panel, in auxiliary
relay panel, relay position 1

Note

Turn ignition OFF during removal/instaliation.

A-6
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M Nm (T 2 1h)

Rubher gromme*

meh oan hrackat

CV-joint ghatt -
with rotor
outer CV joint is
supplied with rotor
&s a spare part

" bond universal jrint
shaft and whee!
hub with D&

Speed sensor _—/

removing.installing
Fig V1o Fig 4

10 Nm
always
O-ring

atways replace

_ Anti-lock Brake System

-~ Wheel bearing housing
supplied as a spare part
with pressed in sleeve
for mounting speed
sensor

Self-locking nut
265 Nm (185 ft ib)
always replace
only loosen or
tighten with vehicle
on the ground

use D6 on threads

(TRib)
raplace

A-8

2-wheel drive

Front wheel ABS components 45
(up to VIN 89 JA 377 712) 4




Anti-lock Brake System

Front axie speed sensors, removing/
installing

® remove mounting bolt (lower arrow) and
take out speed sensor

u replace O-ring seal on sensor

® |ubricate O-ring seal and sensor with brake
assembly lubricant

® install sensor in housing until PVC tip
touches rotor on CV-joint

@ install new retaining bolt and tighten to
10 Nm (7 ft Ib) while holding’ sensor against
wheel bearing housing

® install wiring grommet in bracket on wheel
bearing/strut housing (upper arrow)

Note

At repeated installation of a speed sensor,
remove the old PVC cap and insert a new
PVC cap, Part No. 437 927 809. This
ensures that the required air gap is
maintained.

Front axle speed sensor wiring harnese,
installing

® route wiring through grommet to wheel
housing (upper arrow)

® install rubber grommet on wiring to bracket
on body (lower arrow)

® yse a cable clamp where indicated (middle
arrow)

Left front wheel speed sensor,
disconnecting

® remove electrical connector from bracket
(arrow) and separate

Right front wheel speed sensor,
disconnecting

® loosen cable strap (arrow)
B remove electrical connector and separate

A-9

Front wheel speed sensors 45 ] 8



Anti-lock pralgg System

- —_ g o Eo e e i = g~

CV joint shaft
supplied as replacemant part
with rotor
not bonded to wheal hub
/ numbar of teeth on rotor reduced by
one-hall from previous version
/ pull speed sensor Out slight'y hefere
! remmang axle shaft

- Whasl bearing housing
replacement part supplied
with hoie for
cloeva and sanens

Wheel apeod sensor — -
same part tor left

and nght sides

pult out to remove

to install’ press " by

hand to stop

--- 200 Nm (148 ft Ib)
then Ya turn (90°) furthar
always replace
loosentighten only
wath vahicle on ground

—— Retainer sleeve
to instali- coat wx(h brake
cylinger paste and press into®
housing 10 stop

A-10

Front whee! ABS components 4 5
(trom VIN 89 JA 377 713) «.8a



__Anti-lock Brake System

Speed sensor —

removing/installing

Fig. 1

lubricate with brake O-ring

cylinder paste ahwavs raplace

bafore installing.
Rear axie check wheet bearing
supplied as a spare play and adjust . 10 Nm (7 ft1b)
im" with :’;3350" 4o if necessary betare
n sleeve for moun install . =
spoad saneor inslaling Stub axie

Spiash shisld

Brackst for wiring
bolt to suspansion am

30 Nm
(22 1t b}

10 Nm (7 ft Ib)

Rotor
drive out evenly -
through threaded
hole of wheel hub
ingtalling Fig 2

Whoel hub———"

Nut
adjusting wheel bearing.

/ - san Reparr Group 42
Whaea! bearing

u[E50)

A-11

» Rear axle ABS components
2-wheel drive (up td VIN 89 JA 377 712) 45 -9‘



Anti-lock Brake System

P Fig v

P Fig. 2

P Fig. 3

Rear axle speed sensors, removing/
installing (up to VIN 89 JA 377 712)

® remove mounting bolt (arrow) and take out
speed sensor

8 replace O-ring seal on sensor

® lubricate O-ring seal and sensor with brake
assembly lubricant

® install sansor in housing until PVC tip
touchas rotor on CV-joint

Note

During repeated installation of the speed
sensor, remove the old PVC cap and replace
it with a new one, Part No. 437 927 809. Only
through the installation of the new PVC cap is
the required air gap maintained.

@ install new retaining bolt and tighten to
10 Nm (7 ft ib) while holding sensor against
wheel bearing housing

® install wiring grommets in brackets on
whsel bearing/strut housing

Note

Both terminal connections-{gr the rear speed
sensor are located under.the seat.

Rotor, pressing on

Acceleration switch, removing/instaliing
Location: under rear seat, left side

Note

Tum ignition OFF during removal/installation.
® arrow a on the §gyitch points toward front
of vehicle K

Do not install the longitudinal acceleration
switch in vehicles not originally equipped with
it from the factory. Vehicles produced from
Apri! 1988 are equipped with the switch.

The Iongitudinal acceleration switch is not
required for effective operation of the ABS
system.

A-12

Rear axle ABS componenté 45 -10



Anti-lock Brake System

- Wheel speed sensor
same part for left and right sides
pull out to reamove
10 inetgll* check whesl bearing play
and adjust it necassary.
press in by hand to stop,
also, see Fig 1

Rear axle assembly
supplied as replacement pan
with pressed in sieeve for
mannting epeod genamny

--- Retainer sleeve
o install' coat with brake cylinder paste
and prass into hauging ta stop

- - Stub axie

——— Splaeh ghigld

Bracket tor wirlng — - —
bolt to suepangion arm

10 Nm (7 & th)

20 Nm (22 #B) -

Rotor
drive out evenly Tr—
through threaded hole
of whee! hub
installing Fig. 2

s

Nut

adjusting whesl!
beanng play.
soe Group 42

Cap

Whaal bearing inner race Locking ring

Thrust washer

Cotter pin
always replace

| 45-020

A-13

A
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Anti-lock Brake System

B> Fig ' Wheel speed sensor, installing

® install rubber grommets on sensor into
bracket on sugpengion arm (arrowe)

Note

Both terminal connections for the rear wheel
speed sensors ara lncated under thg rear
coat,

Rotor, pressing on

A-14

Rotor, pressing on

T 2.wheel drive | Whee! speed sensor, installing 4 5 10b
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Anti-lock Brake System

CV-joint shatft with roter
outer CV-joint is
supplied with mtor

Wheei bearing housing
supplied as a spare pan
with sleeve installed

for mounting speed
SBansor

_-—— Speed sensbr
g remowving. ingtalling
Fig ¥

Selt-locking nut
320 Nm (238 ft ib)
always replace

loosen or tighten O-ring

only with vehicle always replace
on the ground”

usa locking compapnid 10 Nm (7 1 Ib)

D8 on threads . dlways replace

47526 |

A-15

Rear axle ABS components 4 5 '
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Anti-lock Brake System

B Fig 1

Rear axle speed sensors, removing/
installing

® remove mounting bolt (arrow) and take out
speed sensor

@ replace O-ring seal on sensor

@ lubricate O-ring seal and sensor with brake
assembly lubricant

® install sensor in housing until PVC tip
touches rotor on CV-joint

® install new retaining bolt and tighten to 10
Nm (7 ft Ib) while holding sensor against
wheel bearing housing

8 install wiring grommets in brackets on
wheeol hagring/strut housing

Note

Both terminal connections for the rear speed
sensor are located under the rear seat.

A-16

Quattro | . axie speed sansors 45.12




e ~ pm——— e e =

Whee! bearing housing -
replacemeant part supplied

with hole tar
sloove and sansor

120 Nm (88 ft Ib)

then va turn (90°) turther -

always replace
loosenvtighten only
wath vehitle on ground

Retainer sleeve
to install’ coat with brake
cylinder paste and press into
housing to stop

Anti-lock BraiewSygg_r*n

e e b s e e i e e e

CV joint shaft —v——
suppliad as replacemant pan

with rotor

not bonded to wheel hub

number of testh on rotor reduced by
one-hal! from previous version

pull speed sensor o slightty bei-s
ramoving axie chaft

Whee! speed sensor —
same part for left

and right sides

pull out to remove

to nstall: prass

hy hand to stop

[es0ra]

A-17
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Anti-Lock Brake System

-

i oy

CAUTION

= switch ignition OFF before
connecting or disconnecting
ABS control unit connector

= disconnect ABS control unit
connector before using
electrical welding equipment
on the vehicle

» disconnect the battery
connections before chargino
the battery or replacing the
hydraulic modulator

% remove ABS control unit
before drying paint repairs in
an oven if temperatures will
be above 85°C (185°F) for
more than two hours

® do not use mini-spare tires
on vehicles equipped with
ABS. Use wheels and tires
of malching/size on ABS
equipped vehicles

8 do not drive the vehicle with
- the anti-lock brake tester
connected

General repair notes

The complete testing procedure using the
ABS 2-LED Tester must be done after any
repairs are made to the following:

@ hydraulic modulator
® ABS control unit

® wheel speed sensors
® ABS wiring harness

It is also necessary 1o perform the test
procedure if the brake lines or brake pressure
regulators are replaced because of accident
damage. ’

After repairs to the brake system that do not
affect the anti-lock system components, do
the following operational test of the ABS-

® switch ignition ON
© ABS indicator light lights

® drive vehicle with differential locks NOT
engaged at speed over 4 mph (6 km/h)
® ABS indicator light must not light

Do this test after repairing/replacing the
following components:

® brake pads and’or brake discs

¢ brake hoses

® brake servo or master cylinder

@ brake cables and hand brake
components

Note

During a final test drive, make sure that at
least one controlled braking sequence is
performed with the ABS ON.

B-2

General repair notes 4 5
Cautions/Warnings o1 33
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Anti-Lock Braking System

14 13 12 11 10 9

The Bosch ABS 2 LED-Tester will check the following’

® hydraulic modulator and relays
® wheel speed sensors

® warning light

_® cable hamess/connectors

@ prake hght switch signal

¢ aiternator signal

The tester 1s not designed to check the electromic
control unit.

Note

Certain steps of the test sequence require two techmicians

1 — Rotary switch
used dunng program switch positions #5 ang #6 t0
select the solenoiwheel to be tested

2 —Analog gauge
used to check the operation of the seiected wheeal
speed sensor

3 —LED
ncieator tor battery voitage
4 —7 LEDS

ndicate the congition of: ground Zonnections waming
light diode internal resistance of solenod vaives OFF
posttion of solenoid valve relay_

B-3
ABS 2 LED tester 45 s 1 4




& —Push button
used to opearate returm pump

6 2 LEDS
monitor attgrmater ronnactione anet hrake hght swateh

conngctions
7 -Adapter plug

tor connechng tha tectar 1o the ARS wing hamegg

thg vehicie
8 —LED
that morutors rglur™ uMEe Npacahan
9 —2 LEDs
(Not Apphcabie)
w0 — LED
. morutors the ON position of the snlanod vaive relay
" — LED

indicates current availability for the pressure hold
check of the seiacted solenoid vaive

12 — Pushbutton .
used dunng functional check of selacted solanod
valve (pressure hoid)

13 — Pushbutton
used dunng functional checik of selacted solancid
valve (pressure reduction)

4 - LED
indicates current availability tor the pressure
raguonon chack of the ecalactad enignevr vaheas

Anti-Lock Braking System

8-4

ABS 2 LED tester 45 l15



Anti-Lock Brake System

If desired
Program result is not
switch obtained, go
positions Test of: Additional steps: Desired result: to page:
Ouring Power supply @ switch ignition ON » LED = 4519
Entire stays lit L.
Test ) o
1 Grounds B cwitch ignition ON 2 wheel drive 4520 R 4521
Warning light ® 3ll seven LEDs
diode stay lit
Solenoid valves
internal resistance 4 wheel drive
Solenoid valve v
I stay lit (all
sition
po LEDs except
the one inside
the dashed
lines)
2 Alternator voltage | @ switch ignition ON ®o LED @ 45 24
. lights up
@ start engine. let engine | ® LED
idle goes out
Stop lamp switch | 8 switch ignition ON e LED )E; 1
lights up
B operate brake pedal e LED . %
goes out
each time
brake pedal is
depressed
3 Return pump ® ignition ON e |ED _‘Q’ 45.25
motor relay @ depress pushbutton' lights up L@;’l
Return pump l{} - 4 e the pump motor
__._'_J runs u
® release pushbutton e LED O .L@
continues to stay
lit for a few
seconds after the
pushbutton is
released
4 Longitudinal ® switch ignition ON o LED rOT e acceleration
acceleration lights up || sensof
sensor aL (only sl . defective
on vehicles so ® replace
equipped)

B-5

Troubleshooting 45 -1 6



Anti-Lock Brake System

if desired
Program result is not
switch obtained, go
positions Test of: Additional steps: Desired result: to page:
s Relay "1 =olannid | m switch ignition ON ® LED € lights | 45.27
valves up and must
stay lit
@ lift vehicle constantly as
= put the transmission in long as
neutral with the program switch
handbrake released is in position
2 got the wheel selector #8

switch to the wheel to be
tested first

Solenoicd valve ® depress P = e lED P =

maintain pressurel  pushbutton and hold lights up

function ® depress brake pedal e LED P =
stays lit test
wheel should

now be able to
be rotated by

hand using
second person
(Requires ? ® release 'P = pushbutton| « LED P ="
pecpla) while keeping brake goes out and
pedal depressed the test wheel
- Do not release the brake| locks up and
pedal - cannot be
rotated
Solenoid valve » depress P4 * LED Pgp
reduce pressure pushbutton while keeping] Lights Up Test
fuhction the brake pedal . wheel should
(Requires 2 depressed now be able to
peopie) rotate by hand
using second
| person
The LED = release ‘P pushbutton| @ LED Pgp-
surrounded by the]  while keeping the brake goes out and
dashed line IS pedal depressed the test wheel
NOT used during | ® release brake pedal in locks up and
Position #5 when| between each wheel, cannot be
testing the being tested rotated

Quattro 3 channel{ Note

system (4 whee! | Each channel must be
drive) tested separately and
consecutively.

Note

Vehicle wheels must be off the ground to perform steps 5 and 6. Carry out all testing

consecutively for each wheel. 8-6
Troubleshooting 45 -1 7



Anti-Lock Brake System

it desired
Program result is not
switch obtained, go
positions Test of: Additional steps: Desired result: to page:
6 Whesel Speead ® put the transmission in | & turn the wheel | 45 28 - 45 20
Sensors neutral with the by hand until
The LED handbrake released the LED above
surrounded by | ® set the wheel selector the analog
the dashed line switch to the wheel to gauge lights
IS used during be tested first ;:E: kw'r?:‘w'
Position #6 Note (speid 9
WTJ‘ d:eitgsg 2 1 When testing the dn‘ven. approximately
system ‘ axie, the wheel NOT being 1 revolution
: tested must be held still per second)
The reading
must be
greater than
08
Note
Each sensor
must be tested
separately
Final check:
@ assemble system
@ start engine; anti-lock indicator light in vehicle must go out
® while the engine is running, acutate switch for anti-lock: indicator light in vehicle must come on
& swilch off engine and start it again; anti-lock indicator light must go out
@ drive vehicle at a speed above 20 mph (30 kph); anti-lock indicator must not come on
@ if the center and/or rear differential lock is engaged. the ABS indicator light must come on
( Quattro only)

If the ABS system does not function properly at the conclusion of the test procedure, replace the
control unit and test drive the vehicle.

8-7
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Anti-Lock Brake System

|

02141618

4

teo O[]

not lit

13/15 7

i

333 =)
dicls JJ C

M)

30 32 34
ADS power supply relay gocket ]
7 4 1
B

x»"‘ I )

g oo

check these first

® battery is fully charged

® fuses #3 and #12 on the fuse/relay
panel are OK

® fuse on top of the anti-lock power supply
relay is OK

check for continuity between terminal 20 on
the ABS control unit connector and ground
at battery ground strap

switch ignition OFF

check continuity of the wire between
terminal 10 of the ABS control unit
connector and ground

check for battery voltage between terminals
1 and 10 of ABS control unit plug
® approximately battery voitage

If NOT OK,

2
N

remove anti-lock power supply relay
check for battery voltagé between contacts
2 and 4 and contacts § and 4

it NOT OK,

repair wiring

connect voltmeter between contacts 8 and
4

press and hold the anti-lock switch

® approximataly battery voltage

It NOT OK,

repair wiring or replace ABS switch and
recheck

more

roubiestotig L4 19



Anti-Lock Brake System

[ A_nsmwpolynhym

L e

4 \‘ -

(}Q aam

ww g

A ,."Af;,-‘\ S
RN GTN-

ABS power supply relay socket |
(rear view)

ABS 2 LED testar
LEDg

,.
]
i
|
-
L

47-A03 |

teo O not in
(on Quattro models)

® connect voltmeter between contacts ¥ and
5 of power supply relay socket

@ |ock rear differential
e approximately battery voitage

» uniock rear differential
® 0.0 volts

if NOT OK

® repair wiring or replace differential lock
switch

® install ABS power supply relay

@ check for voltage between contacts 6 and 4
on back of relay socket
@ approximately battery voltage

it NOT OK
® replace ABS power supply relay and
recheck

LED _L does not light (tester in
‘Position 1)

Note

Weaker illumination of an LED indicates a
contact resistance in the corresponding
current path.

w check for continuity between terminal 34 of
ABS control unit plug and ground
connection at battery ground strap
(LED A)

® check for continuity between termingt 10 of
ABS control unit plug and ground
connection at battery ground strap (LED B)

If NOT OK
B repair wiring as necessary

8-9
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Anti-Lock Brake System

— —

4RC 2 : €N rater LEDe

A

SRR (>/ OOOO
! | Moo ,,b’g )

19(21(2325(27/
20 22 24 26

10 N 9

e [SORS R

Biack hydraulic modulmtor connactor

LED —|<}— does not light
(tester in 'Position 1’)g

= check continuity between terminal 32 of
ABS control unit connector and terminal 12
of black hydaulic modulator connectar
(LED A)

If NOT OK,

® repair wiring as necessary

@ check for continuity between terminal 20 of
ABS control unit connector and ground
connection at battery ground strap

It NOT OK,
8 repair wiring as hacessary

Note

If terminal 20 is disconnected. the battery
LED will not be lit.

@ check for defective ABS ON/OFF switch
@ check for defective ABS ON/OFF switch
wiring
® check ABS warning light bulb
® check warning light bulb dinde

ABS warning light bulb diode, checking

® check continuity between terminal 10 of
black hydraulic modulator connector and
terminal 29 of the ABS control unit plug

It NOT OK,
® repair wiring as necessary
® measure for continuity and contact
resistance both ways between male
terminals 10 and 12 in the socket on top of
the hydraulic modulator
® ohmmeter must indicate continuity
(K ohm reading) in one direction and no
continuity in the other direction

Note

The diode is not replaceable. The hydraulic
modulator must be replaced as a unit.

8-10
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Anti-Lock Brake System

All <% LEDs and_+- LED do not
light up (tester in ‘Position 1)

Solenold valve relay, checking

m switch ignition OFF
@ remove solenoid valve relay from hydraulic
modulator

® measure continuity between terminals 87a
and 30
e 0 ohm ‘

® measure resistance between terminals 85
and 86 of solenoid valve relay
& approximately 70 to 120 ohms

® remove black connector from tap of
hydraulic modulator

® check for continuity between terminal 8 on
connector and ground

®» check for continuity between male terminal
8 of hydraulic modulator and terminal 87a
of the solenoid valve relay socket

m check for continuity between terminal 12 of
the black hydraulic modulator connector
Ynd contact 32 of the ARS control unit
connector .

it NOT OK
® repair wiring as necessary

If the above checks are OK and LEDs DO
NOT light,
w replace solenoid valve relay

B-11
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Anti-Lock Brake System

[ "

—
ARE 2 LED sept=r |\ EDa

i
i
J

DO 0000

I 1, #2 #35418 #19

LED does not light

(tester in "Position 1°)

#2 LED out

= check for continuity between terminal 2 on
ABS control unit connector and terminal 3
on black hydraulic modulator connectar

it NOT OK,
@ repair wiring as necessary

#35 LED out

a check for continuity between terminal 35 on
ABS control unit connector and terminal 5
on the black hydrautic modulator cénnector

if NOT OK,
@ repair wiring as necessary

#13 LED out

m check for continuity between terminal 18 of
ABS control unit connector and terminal 7
on the black hydraulic modulator connactor

#19 LED out
(on 2. wheel drive models only)

® check for continuity between terminal 19 on
ABS control unit connector and terminal 1
on black hydraulic modulator connector

If NOT 0K,
B repair wiring as necessary

B-12
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Anti-Lock Brake System

LED does not light
(tester in ‘Position 2°)

= check for continuity between terminal 61 on
back of the alternator and terminal 18 of
the ABS control unit connector

If NOT OK,
® repair wiring as necessary

LED (@ does not go out when
engine is started

B check alteraator output

LED X:, does not light

= check for continuity between brake light
switch terminal and terminal 26 on ABS
control unit connector

if NOT OK,
B repair wiring as necessary
OR
® check for short circuit in brake light switch

LED X3~ does not go out when
brake pedal is depressed

B check brake light switch adjustment
® check mechanical function of hrake light
switch

B-13
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Anti-Lock Brake System

IR
19 (21(23(25 27 (29 j
20 22 24 26 28 30

ABS return pump does not run
(tester in ‘Position 3°)

switch ignition OFF

remove ABS return pump relay

check for continuity between terminal 11 of
the black hydraulic modutator connector
and terminal 28 of the ABS control unit
connector "
check for continuity between terminal 9 of
the black hydraulic modulator connector
and terminal 14 of the ABS control unit
connector

check for continuity between terminal 2 of
the black hydraulic modulator connector
and terminal 1 of the ABS control unit
connector

check for continuity between positive
terminal on return pump motor and male
terminal 9 on top of the hydraulic modulator
switch ignition ON

check voltage of terminal 2 and terminal 13
of the black hydraulic modulator connector
® approximately battery voltage

If NOT OK,

repair wiring as necessary

If all of above checks are correct and the
return pump does not run,

replace the return pump relay
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Ariti-Lock Brake System
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ABS return pump does not run
sretum pump relay is OK)
(tester in ‘Position 37)

switch ignition OFF
remove black hydraulic modulator
connector

check for continuity between male terrhinal
11 in the hydraulic modulator socket and
terminal 85 in the return pump relay socket
check for continuity between male terminai
13 in the hydraulic modulator socket and
terminal 87 in the return pump relay socket
check for continuity. between male terminal
11 in the hydraulic moduiator socket and
terminal 28 of the ABS control unit
connector

It NOT OK,

repair wiring as pecessary

i all of the above checks are correct and the
return pump does not run,

LED

replace the hydraulic modulator

3 does not light

(tester in ‘Position 5°)

e check solenoid valve rolay page (ABS
baok page 14) :
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Anti-Lock Brake System
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Solenoid valves do not work
(solenoid valve relay is OK)
(tester in ‘Position §)

@ switch ignition QFF

® remove black hydraulic modulator
connector

® measure voitage at terminal 4
® approximately battery voltage

@ check for continuity between male terminal
4 in hydraulic modulator socket and
terminal 87 in the socket for the solenoid
valve relay

= check tor continuity between male terminal
6 in hydraulic modulator socket and
terminal 85 in the socket for the solenoid
valve relay

® check for continuity between terminal 86 in
the socket for the sglenoid valve relay and
terminal 86 in the socket for the return
pump relay

® check for continuity between terminal 86 in
the solenoid valve relay socket and malé
terminal 2 in the socket on tap of hydraulic
modulator

& check for continuity between terminal 6 of
black hydraulic modulator connector and
terminal 27 of ABS control unit connector

8 switch ignition ON

® measure voltage at terminal 2 of biack
hydraulic modulator connector
® approximately battery voltage

it NOT OK,
@ repair wiring as necessary

it all of above checks are correct and the
solenoids do not function,
& replace hydraulic modulator
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Anti-Lock Brake System

Wrong solenoid valve operates.
(tester in ‘Position 5')

® check for proper connections of brake lines
to hydraulic modulator

® ysing Wiring Diagram, check for proper
wiring between hydraulic modulator and the
ABS controt unit

tep O %q}“ﬂ flashes off and on
(selector in ‘Position 67)

Wheel tested is being turmed too fast or too
slow

Sensor signal on test meter is not
above minimum value

® check for excessive air gap between wheel
speed sensor and ring gear

® check for lbose or defective ring gear

® check for excessive whesel bearing play
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Anti-Lock Brake System

No response from selected sensor
(tester in ‘Position 6°)

8 switch ignition OFF
® disconnect wheel speed sencor connactar
of sensor to be tested

Note

Front sensor plug connectors are located
under the front hood near the shock towers
Rear sensor plug connectors are located
under the rear-seat cushion.

= connector oshmmeter to termale terminals
measure resistance of speed sensor
e 0.8K ohms to 1 8K ohmg

i NOT OK
@ replace wheel speed sensor

if OK,
® check for continuity between wheel speed
sensor and ABs control unit connector

® bridge the male terminals of the wheel
speed sensor connector

@ remove ABS control unit connector

® check for continuity between wheel speed
sensor you bridged and corresponding
terminails of ABS control unit connector

If NOT OK,
@ repair wiring as necessary
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