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)

Piston —/ )

removing Fig. 1

installing Fig. 3 to Fig. 5

Use all parts supplied in repair kit when repairing. -

CAUTION

Coat seals and pistons lightly with VW brake .
cylinder paste or equivailent before instailing.

35 Nm (25 ft Ib) ' -
always replace .

when.tuming. hold guide pin

with open end wrench . )

Caliper housing

(=g
Piston seal

Dust boot —-
Brake pad carrier '
it protective caos are damaged. | 47488
instali repair kit
Part No. 443 698 470
grease guide pins with
a grease pack supplied -

E-2

Girl!ng Front brake caliper 47-2
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| B> Fig. 1 Piston, removing

CAUTION

Place a wooden block in the cylinder
housing to prevent damage to the piston.
Use only enough air pressure to force

. piston out.

P> Fig. 2 Piston seal, removing

', ® pry out carefully without damaging cylinder
*  bore

P> Fig. 3 Piston, instailing
& slide dust boot onto piston

4 P> Fig. 4 Piston, installing

® lubricate piston and cylinder bore lightly
with brake cylinder paste _

® install piston and insert inner lip of dust
boot into groove in brake cylinder

E-3

Brake cali it :
%irling b Pistonw ; !:l': 47-3
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P> Fig. 5 Piston, installing
® press piston in as far as it will go

q

CAUTION - S

Outer lip of dust boot must slip into
groove in piston. :

S : ) ’ ’ E-4

Girling me-uporm 47-4
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. . . . Galde - pin - L e Con
, . 25 Nem (18 Rt Ib) {
4
Dust boot )
/‘7
!
/
Ploton e/
t removmg Frg
wnatalkng Fig 3.4 and &
m 24
) o E
AM&YS use all pans wwlsm n reparr kit )
| “L E-5
S -~ "
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TR - ‘ T‘Y“ Front brake caliper 47.5
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P Fig. 1 Piston, removing

CAUTION -

Place a wooden block in the cylinder
housing to preven! damage o the piston.
Use only enough air pressure to force
piston out.

} Fig. 2 Piston seal, removing

& pry out.carefully without damagmg cylinder
bore

P Fig. 3 Piston, iinstalling

® shde dust cap onto piston

]

? Fig. 4 Piston, installing

8 lubricate piston.and cylinger bore lightly
with brake cylinder paste
® install piston and insert inner hp ot dust
" boot into groove In brake cylinder

£

o] = zr 470
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P Fig. 5 Piston. installing .
8 press piston n as far as it will go-

CAUTION

Quter lip of dust boot must siip into
groove in piston, ‘

£.7

Girling 'mm m,;,, piston 47.68




Brake

Self-locking bolts
35 Nm (25 f Ib)
always replace

hold guide pin when loosening
and tightening

Caliper housing
replace caliper housing if

leaking at parking brake lever

Piston seal
removing Fig.

— Hydraulic Components, Regulator, Booster

Note
Always use all parts supplied in the repair kit.

New brake calipers are supplied filled with brake fluid
and bled.

_ Apply a thin coat of brake cylinder paste to brake
~ cylinders, pistons and seals before installing.

Cand

Guide pin
grease before installing
protective cap

é

3

Piston
removing Fig. 1
installing Fig. 5

Dust boot
installing Fig. 2 and Fig. 4

Brake pad carrier
if caps are damaged, install
repair kit Part No. 443 638 470

grease pins with grease pack

supplied

CAUTION

(without brake pads) before
Fig. 6.

During repairs, brake calipers must be bled

installing. See

E-8

Girling Rear brake caliper 47’7
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P> Fig. 1 Piston, removing

AN\

P Fig. 2 Dust boot, installing

p Fig. 3 Piston seal, removing

1 pry out carefully to avoid damaging cylinder
bore _

E-9

Girlin  Brake caliper piston 47
g Piston seal n 3
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P Fig. 4 Piston, installing

B |ubricate piston and cylinder bare lightly
with brake cylinder paste

® insert inner lip of dust boot into groove of
brake cylinder

P Fig. 5 Piston, installing

m screw piston into cylinder while pressing
down firmly

CAUTION

' Quter lip of dust boot must slip into
groove of piston.

> Fig. 6 Rear brake caliper, pre-bleeding

B place caliper in position shown

® open bleeder valve and fill with brake fluid
from bleeder container untif fluid flows from
brake hose connection (arrows) without
bubbles

m close bleeder valve

E-10

s Brake caliper piston 47
G"hng Caliper, pre-bleeding -9
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CAUTION

Use all parts supplied in repair kit when
repairing.

Coat seals and pistons lightly with VW brake
cylinder paste or equivalent before installing.

Bieeder valve

apply a thin coat of brake
cylinder paste to threads
before instaliing

35 Nm (26 ft Ib) Dust cap

Piston seal
removing Fig. 2

Caliper housing

fiah
ggdtigr:'?er Brake pad carrier
and guide pin grease guide pins with

grease pack supplied
if caps are damaged,
install repair kit,

Part No. 443 698 470
supplied as replacement

part with sufficient
grease on guide pins

grease before
tightening cap
Cab

Piston
removing Fig. 1
installing Fig. 3 to Fig. 5

Dust boot

position with outer lip on

piston, Fig. 3 ]

install with inner lip in

groove of caliper housing, Fig. 4

E-17

90 Quattro 20V

Coupe Double piston callper 47 -1 0
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P Fig. 1 Pistons, removing

© @ press pistong out ndiwgually with
compressed air

CAUTION

Place a wooden block i the cylinder
housing tc prevern gamage ¢ the piston.
iJse only enough ar pressure to force
pistons out.

Oniy one pistor at a ime can be
» pressed out. Secure second pistor with
US 1023:4 or equivaient.

P> Fig. 2 Piston seais. removing

® prv-seais oyt carefuliy without damaging
cylndet bore

P Fig. 3 Pistons. installing .

e

® shde gust boot orftc pistor

P Fig. 4 Pigtons. installing

av Ay
ey
B ® iybnicate pistor and cylinger bore isghtiv
I with brake cvinger paste
-L\ ® nsiall piston anc msert nner hp of dum
T Do inte groove i brake cyhnger

Coupe
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i P Fig. 5 Pistons. installing
® center {00! or piston anc press in

CAUTION

Quter Hp or dust boot must ship inte
groove 1 piston.

€-13

Coupe | ;pions. instaiiing 47-'”8
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Y

19 Brake pressure regulator, checking-

Note

The hexght sensitive brake.pressure reguiator
is mounted on the body and 1s controlied by
the movement of the rear axie. via a spring.

& gepress brake pedal once firmiy ‘vehicie
must be on ground}
- = reiease pedai quickly
® lever on reguialor (arrow: must move
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Pressure check
Nots )
Brake systerm must be filled with fluid and
CAUTION | - : free of air (properly bled) to check adjust
The pressure test must be . ‘ pressure reguiator.

conductecwnhthevehlcie ® remove bleader screws and connect
unioaded (curb weight — adaptor 1o left front whes! brake caliper and .
luggage). a flli tiel tank and. ' right rear wheei brake caliper
the driver's seat occupted. s connect gauges
'@ bieed both hoses and gauge with bieeder
vaive on gauges
® depress brake pedat until gauge on front
axie reads 100 bar (1450 psi} ang then
maintain pressure for five seconds
- , e gauge for rear axle must not vary by
more than 10 bar {145.0 psi} dunng this
time

Note

The regulator must be replacec if the specific
tes! results cannot be obtained

Brake pressure regulator, adjusting
Note

Before adjusting pressure reguiator. remove
plastic rofier and lubricate stee! bushing
under it with white lubncaing paste,

Part No. A0S 12€ 000 05

® iift vehicie otf ground so load s iaken off
rear axie

® press lever on brake pressure. reguiator
(mrrow! towards rear of vehicie as far as
stop :

@ iooser nut 1

® adjust roller 1in siot se sprng 21S under no

~ tension ’

® thghten nut 110 20 Nm (14 ft Ib}

® repeat pressure check ‘vehicle on ground!
using the following specifications
® front axie af 50 bar :725 psti rear axle

must read 32 5- 42 5 bar 14" -616 psv L

=

E-1s

_soony | ressurcwet A7F 49
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Pressure check

Note

CAUTION ‘ :
‘ ’ ‘ Brake system must be filied with fluid and
The pressure test must be © free of air (property bled) to check adjust

conducted with the vehicle

' ressure regulator.
unicaded (curb weight — no pressure regula

luggage). a full fuel tank and . ® remove bleeder.screws and connect
the dnvers seat occupied. - . adaptor to left front whee! brake cahper and ’
b - : right rear whee! brake caliper- . »

& bounce vehicle severai imes
® connect gauges
® bieed both hoses and gauge wm~ bleeder
valve on gauges
. ® depress brake pedal until gauge on front
axle reads 100=bar {1450 psi) and then
maintain pressure for five seconds
® gauge for rear axie must not yvary by -
more than 1C bar {145.0 psi} duning this’
time
. b

Note

The regulator must be repiaced if th specific
test results cannot be obtained.

Brake pressure regulator, adjusting

. Note

Before adjusting pressure regulator. remove
plastic rolier and lubncate stee! bushing
under it with white lubncating paste.

Part No. A0S 126 000 05.

® lift vehicle off ground so load is taken off
rear axie

® press lever on brake pressure regulator
(arrow! towards rear of vehicle as far as
stop

® loosen nut ¥

& insert a 1.0 mm diameter gnil bir between
spring 2 and piastic roller . — -

& ftighten nut-¥ 10 20 Nm (14 ft Ib)

S & remove drill bit and release iever
® repeat pressure check {vehicle on ground)
using the following spectications
¢ fronl axie at 50 bar {725 psi} rear axie
must read 23.5-37 .5 bar (341-544 psi}
¢ front axie at 100 bar {1450 psh) rear axie
must read 45-66 bar (652:957 ps::
El¢

90 Only Dnummuw 47-138
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\ - * Brake booster, checking

@ depress brake pedal firmly approxxmata&y

20 times with engine OFF
@ depress brake pedal and hold "~~~ |
| start engine
. ® if brake booster is working propeny
pedal will fall slightly and then hoid

.Brake system, bleeding

WARNING

Brake fluid is poisonous.

CAUTION

Brake fluid must not come in contact
with paintwork. -

Use only new brake fluid which conforms
with US specitication FMVSS 116 DOT 4.

Do not add or mix DOT § silicone type
brake fluid with the brake fiuid in the
vehicle. Severe componeni_corrosion

brake system faslure.

Brake fluid i1s hygroscopic. i-e., it absorbs
moisture from surrounding air and shouid
therefore always be stored in an-tight
contamners.

may result. Such corrosion could lead to- -

& connect US 1116
® open bleeder screws in prescribed
sequence T

- 4="Brake master cylinde‘r anc proportiomng

" valve {(ABS oniy)

2 —right r@ar: «

3 —iaft rear
4 — nght front
5 —ieft tront
Note

On venicles with height sensitive brake
pressure requiator. press the reguialor iever
(arrow! firmly towards the rear axie when
bleeding the rear brakes

E-17

Sre voouier creckiod 47 .14
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Brake fluid, changing

® connect US 1116

® open and close bleeder screws in
sequence below and drain off specified
amount of brake fiuid

‘ Amount of fiuid which
. Sequence - must flow out:

brake master
cylinder brake

250 ¢m3 pach bleed screw
(only with ABS)

proportioning
1 vaive ¢
.rear right 500 cm? -
rear left 500 cm?
front nght 500 cm3
tront ieft 500 ‘cm3

E-18

A Brake fiuid, enmgmg .4'7-15
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il with trake fhaa up 10
“MAX" mark

Brake boosler -
checkinig. page 47 14
i getechve. repiace compiete
S-Cvknoer sngines have vacuum
pump

cmm———f
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msert N0 brake MAasier
cyhnder
push braxe fiuxd reservorr into

Srake manter cylinder
DO NOT thasssembie
SPMING NOt DOSSILIY

26 Nm (18 N1 1b)

25 Nen (18 1t W)

Blesces screw
. bleeding. 3ee Dage 47 14

Brake proportioning veive
not agiustaie ’
checxing page 47 18

L — Clovis : '
adjusting. see Repair Group 46
— Lock nut ' b o

20 Nm (VA f1 1D)
O-ring
replacing  aher instaliing )
booster and bracket roll G-nrg L4707 ¢

4o 0 body pane!
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> Brake proportioning valve, checking

~ The proportioning valve A is located under
- the brake booster. ' _ o

Pressure check

® lift vehicle and connect YW 1310 to left
_ front and left rear brake calipers

@ bleed gauges : .
® depress brake pedal until gauge on front
caliper reads 50 bar (725 psi)
e gauge on rear caliper must read
(30-35 bar (435-507 psi) - ’
| increase brake pedal pressure until gauge
on front caliper reads 100 bar (1450 psi)
@ gauge on rear caliper must read
45-50 bar (652-725 psi) '

Note

The proportioning valve must be replaced if
the specific test results cannot be obtained.

® remove gauges and bleed brake systém

g

€-21

Brake ptopomomng vaiv;. cm;:klng 4 7 [ ] 18
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Hydraulic system changes

Beginning in the 1980 Model Year, the
foliowing parts have been modified in vehocles
having an hydraulic brake servo:

® ‘high pressure hose ‘
“® banjo bolts for high pressure connections
to hydraulic pump and pressure
~ accumuiator -
® O-ring seals for high pressure hose
connections -
® hydrauiic pump
® pressure accumulator
& bracket for pressure accumulator
® bushings for pressure accumulator
. mounting

These changes were gradually introduced
beginning with the following VIN: - -

Coupe 8B LA 006 861 =

F.2

Hydraulic system changes 47.1 8a
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1 — Migh pressurs hose. _
with grooves for O-ring seals

2 — Banjo boit
o with strainer .
® M0 x 1 {was-M12 x 1.5)
¢ 30 Nm (22 #t ib)

3 = O-ring sesis
" e always repiace
® previously metal seals

4 — Hydraulic pump
¢ thread for high pressure hose connection =
" M10 x 1 (was M12 x 1.5) '
® use new metal seais when connecting VW 1354

/S — Bushings
apply acid-free lubncant when installing

N ————————

6 — Mount . _

ingtall bushings and place on accumuiator
7 — Banjo bott

® with strainer

e M10 x 1 (was M12 x 1.5)

8 — Pressure sccumulator
« threag for high pressure hose connection =
M10 X 1 (was M12 x 1.5)
® gas pressure when new = 78 - 82 bar
{1131 - 1189 psy)

9 — Bracket
® for pressure accumulator '
® install in vemicie betore nstalling hyarauhc lines

Brake-Hydraulic' Compbneht§, Regulatol; Booster 47

)
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"Always repiace sealing nngs between connectons

CAUTION

Reservoir must be filed with hydrauiic oil,
-Part No” G 000 002.

Dash penel

/ DO NOT repair
checking pressure. page 47 20

o

Return fine —

Connector

Return line
from steenng rack vaive housing
tightenung torque” 40 Nm. (29 ft ib}-

Pressure line
pefore removing. reduce cperating
pressure by pressing brake pedai

20 Nm (14 1t In) approximately 20 times with-engine off

Presaure hose

35 Nm (26 ft Ib)
use banio boit wnhout Screen only

Hydraulic pump
DO NOT reparr ’
. . : Reservoir
Suction hose . i with igve! waming indicator

_ 59 Nm (37 1 Ib) . ;ﬁe‘:: :\:::g g‘g'tdrauuc ol
Return hose front wheeis in straight ahead
\ . . - ~ posiion. let engng idie

Rubber bu-hing ~ approximately 2 minutes.
“. shut off engine and check levei

has relammg chp for oressure ine

Q’Q—-% Nm {26 f ib)

use bano bot with screen

10 Nm (7 #t Ib)

Pressure accumulistor
checking gas pressure. page 47 20
checking check vaive page 47 22

@ f QJ% ! checking pressure renef valve. page 47 23
. “
./

Bracket
for accumuiator

before removing, remove excess pressure
@ by pressing brake peda! approximately
20 umes with engine oft

/
cJ ’ ‘ y ; ! .
- before scrapping. dril! approximately 3 mm
{ 8 ciameter hole on gas side )
{side withou! connections)

’ @ @ S ~ WARNING
Tem e > .. | 'Wear safety giasses when driliing 1nto pressure
- . ) accumulator

 F4 . ‘ - , : o Hydraulic system 47-19
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Gas presshre of.brossure

accumulator, checking

Note

- ® gas pressure of new accumuiator
78-82 bar (1131-1188 psi) at 20°C (68°F)
? @ minimum gas pressure
‘ 30 bar (435 psi)-at 20°C (68°F) °

8 with engine not L running, press brake pedal
about 20 tlmes to reduce system pressure

> . nnect wire on warning light switch and
me switch (arrow)

‘u attach pressure gauge with hollow bolt and
* copper washers to brake servo umt

Note

"~ Attach thick copper washer between 'brake
- servo unit and banjo titting and thin copper
. washer between holiow bolt and ban;o fitting.

® start engine and le! idle until pressure
gauge reads gpproximately 140 bar
{2030 psi)
8 tum gnition OFF _
® pump brake pedal until pressure drops
slowly
® pressure reading at which gauge pointer
drops down rapidly to “C” is gas pressure
of pressure accumulator
e f pressure 1$ lower than 30 bar {435 pst

o~

accumulator must be repiaced

T T e @ TemOVve pressufe gauge , .
: : # nstall brake light warning switch and
reconnect wire connector
@ check all connections for leaks

Fs

wu sccumuistor, chacking 47-20
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Operating pressure of hydraulic
brake servo, checking -~

Test conditions:

® V-belt tension OK
& no leaks in serve system

® with engine not running, prass brake pedal
about 20 times to reduce pressure in
- systemn
® discorinect wires on warming light switch
and remove switch’ (arrow) -

® attach pressure gauge with hollow bolt and
" copper v:asners'tc‘» brake servo unit (arrow)

Note

Attach. thick copper washer between brake
servo umit and banje fitting anc thin copper
washer between holiow bolt and bamjo fitting.

® start engine and let dle until pressure
gauge reads more than 140 bar (2030 pst)
» 1 specified pressure is not reached. ,
check delivery rate of central hydrauhc
. pump ~ '
® turn gnition OFF_ leave pressure gauge
connected o

Delivery rate, checking

® remove pressure hine from hydraulic pump
(arrow) ’

maore

s e serve- reetivs 7 .21
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» "oonnecthoseofpressureumnarvwms‘l
t0 pump. using existing hollow boft.
8 remove cap fom fuid reservoir

> ® put enc df pressure limiter hose into
reservoir
) & start engine. iet idie untii ine s bied (no
bubbies) i

turn ignitior: OFF

hold hose into measuning 1ar
start engine and ler idie
check delivery rate
® must be at least 0.3 iners min. e
(0.3 US gt mun} )
« i specification not reached replace .
hydraubc pumgp
& if delivery rate 15 OK. bul operating
pressure is still not reached, replace
pressure accumulator

® with enginé shut oft, press brake peaal
. about 2C times tc reduce pressure in
v system
' 8 remove pressure gauge ang pressure
- hruter ‘
& nstall brake warning hght swech and
reconnect wire connectors
® attach pressuré hne to hydraulc pump
® check ali connections for teaks

Pressure accumulator check valve
checking

Test condition:

® pump dehvery rate OK
e Nno ieaks ir hrake servo uny

B with engine Nt runNMngG  press bDrake pega:
about 20 imes 16 reduce pressyte
system .
B disconnect wwes on warning nqht swich
ang remove swilch arrow:

more

4 : O-uv«y m checiking
Accumuistos check valve. checking 47-22
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P = attach pressure gauge with hollow bolt and
copper washers tc brake servo umit (arrow:

Attach thick copper washer bem brake

servo unit ang bame fithng and thin copper
washer between holiow holt and banic fithng.

@ star! engine and 18t dle until pressure
gauge reads approxrmateiv 14C par
© {2030 pst
8 turm grihor: OFF
& pumgp brake pedal untii pressure drops tc
13% bar (1957 psi)
® operahng pressure shoulg not drop
pelow 130 bar {1885 psit within
5 minutes
® & pressure drop 15 more. check-vaive s
- lgaking Repiace pressure accumuiator

- o ® witt engine not running. press brake peaa
anou! 20 wmes 10 reguce operaung
pressure .
® remove Dressure gauge
® instali brake iight warming switch and
reconnect wire connectors
@ check ail connections for eakq

L : o ' : Pressure accumuliator. pressure
' : relief valve. checking

Test condition:

& pump geivery rate DK

® with enging not running press brake peda;
about 2C umes 10 reduce pressure in
system

®§ gisconnec! wwes on wammg nqm bw'tch
ang remove switch (arrow - °

maore




Brake - Hydraulic Components, Regt;lator, Booster

> @ attach pressure gauge with- holiow bolt anc
: copper washers ¢ brake serve umt (arrow!

Attach thhck conpet washey Detween brake
serve untt ant banio fithing and thir copper
washer between noliow bolt anc banic fiting

® start engine and let idie untié pressure
gaude reads more han 140 dar (2030 psii
@ specificator £ no! reached. pressure
rehet vaive leaking replace pressure
accumuiator
® recheck system pressure

7
® with engine Not running. press brake pedat
abouyt 20 hmes (¢ reduce Svstem oressure
B remove Dressure gauge .
® install braxe ight warming switch ang
RCONNEC! wire connectors ) Lo,
® check all connections for igake T =

A

AcCumuiato: pressure relie’ velve cnoct)ﬁ; 47.24
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~20

21

3 — Bleeder valve
CAUTION always bleed master cylinder after
Use only new brake fiuid. Note label on brake removing/installing :
fluid reservoir. lubricate threads lightly with -

brake cylinder paste
4 — Brake line

5 — Brake master cylinder
1 — Brake fluid reservoir diameter. 23.81 mm

with level warning indicalor 7 — Bleeder valve

2 — Plug lubricate threads lightly with brake
lubricate with brake fluid cylinder paste before installing
insert into brake master cylinder .
press in fluid reservoir

Brake master cylinder 47
F10 Hydraulic brake servo «25
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-Wm
NCt SRUSIBtIE
® — 25 Nm (8 ® 1}
M — 1 N (T D)
12 ~ 20 Nem 114 & W}

- 13 — Bracket
W — Slnge
16 — O-ring,

Tl Oon Dracke: DElOre mEtRing
Urake serve o OMc dast pane:

16— 20 Nem (14 # b}

17 — Brake line
18 ~— O-ring v

Fwavs repiace N
19 — Exwnsion
20 — Werning switch

20 m (14 )

WAmING Hght or instrumen’ oane:

Wi SOME. DN Dressune orons 1o -

oatwesr: 127-87 par 11847-126° psu
2! —. Return #ne

22 — Preasurs tew
T ACCWMGIASDY
23 — Hydraulic Drake serve -
DC NOT preas nraxe pega wir: masier
CYRNOB! TOIMOVEs
Checking 10 eas
witt: angne off  100sen retum fme
oetechive Servo wil gnp Hue
IOCCAMIONG’ 41ps are OK

.2 — Clevis
aqusting Fig
27 ~ Dash panw:
T8 — 25 Nm 1B RO
26 — Padal Dracket

mm 47 .26
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i ; P Fig. 1 Clevis. adjusting .

& - 2260 - 05 mm : ' &
89C - $.020 w0

Note

Clevis must be aligned at nght angle tc brake
servo surtace wher measunng.

Ry

Faz - ‘ . Clevis. adiusting 4'7-27 |
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