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lntroduction

This 'loint manual.is designed to cover markets spea( ^q UK-English" and
"American-English "

It is released to English speaking countries outsrde Nc':h Anrerica and to

North American countries. ln order to accomodate ceria,n rngurstic differ-

ences both terminologies are shown, e.g. wrench. spanner etc

It contains repair instructions for three new power steering gears

ZF power steering gear with fixed valve housing
ZF power steering gear with removable valve housing
Cam gear with aluminium housing

It is produced as a supplement to the steerinq manual Sectron 6, group 64

(English edition TP 30026, US-edition TP 30001)
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Specifications

ZF power steerang gear with fixed valve housing

Type
No. of turns from lock to Iock
Ratio

Pin ion:
Pre-tension pinion to rack, without seals ..

Spacer washers available in thicknesses..... ..

in increments of .......

Clearance between pre-tensioning piston and cover .........
Spacer washers available in thicknesses. . .

in increments of ... ..

Lubricant tor rack and pinion
Lubricant for tube nuts.. .

Lubricant quantity for rack and pinion
Fluid for hydraulic system

Ouantity, hydraul ic system

Sealant.

Checking balance:

- Power pump pressure ......

- at torque reading.
Difference between sides must not exceed

Tightening torques

Pinion cover
Tube nuts
Cover for pre-tensioning device
Pipe fittings

Rack and pinion
3.5
17.2.1

1 5-25 Ncm
1.91-2 45 mm
O01mm

O 1-0 15 mm
2 10-2 90 mm
O05mm

20MPa
4-5 5 Nm
O5Nm

Nm

10
120
22
20

1 3-2 2 in lbs

285 psr

35-40 rn.lb
4.4 in lb.

ft.lbs.

7

8B
15
14

Volvo P/N 1 161 001-1
Volvo P/N 1 161 006-0
(or suitable if not available
in USA or Canada)

l O0 grams 3.5 o2

Automatic Transmission Fluid (ATF)

O.7 litres 24 Fluid ounzes

Volvo P/N 281 145-3
(or suitable iJ not available
in USA or Canada)



Specifications

ZF power steering gear with removable valve housing

The valve assembly rs a separ:rte unrt at-
tached to the steering ger housng by
two screws (A).

Type Rack and pinion
No. of turns from lock to lock
Ratio

Spacer washers available in thicknesses..
rn rncrements of.

Lubricant for rack and pinion
Lubricant for tube nuts........

Lubricant quantity for rack and pinion

Fluid for hydraulic system .

Ouantity, hydraulic system

Sealant

Checking balance:

- Power pump pressure

- at torque reading..... . .

Difference between sides must not exceed

Tightening torques

lnhex screws for valve housing
Tube nuts

Cover for pre-tensioning device

3.5
17.2:1

0.1-O.15 mm
2. 1O-2.90 mm
O.O5 mm

Volvo P/N 1 '161 OO1-1

Volvo P/N 1 161 006-0
(or suitable if not available
in USA or Canada)

1OO grams 3.5 oz

Automatic Transmission Fluid (ATfl
O.7 litres 24 fluid ounzes

Volvo P/ N 281 145-3
(or suitable if not available
in USA or Canada)

2.O MPa
4-5.5 Nm
O.5 Nm

Nm

25
120

22
20

285 psi

35-40 in.lb
4.4. in. lb.

ft.lbs.

18
88

15
14

:

Pipe fittings.



I

Gam Gear power steering gear with aluminium housing

r31 2la

Type

\

Specifications

Repair instructions for Cam Gear power
steering gear with cast iron housing are in-
cluded in an earlier Manual.

Most visible difference between the two po-
wer steering gears is that the new type with
aluminium housing has a non-detach-
able tube (B).

No. of turns from lock to lock
Ratio

Pinion

Gaskets, to adjust pinion pre-tension...

Clearance between pre-tensioning piston and cover
Spacer washers available......

Pre-tension pinlon to rack....

Lubricant for rack and pinion
Ouantity
Fluid for hydraulic system

Quantity

integrated oil reservoir ..

separate oil reservoir.....

Rack and pinion
3.5
17.2 ',|

Volvo P/N 1272975, 127297 6

O.05-O.15 mm
0.05 mm
0.127 mm
O.254 mm

O.9-1.7 Nm 8-15 in.lbs.

VolvoP/N1116OO1-1
1OO grams 3.5 oz.

Automatic Transmission Fl uid (ATF)

O.T litres
1.2 litres

1.2 MPa
3.5-5.O Nm
1Nm

Nm

19
17

Ghecking balance

- Power pump pressur

- at torque reading.....
Difference between sides must not exceed

Tightening Torques

Pinion cover.

24 fluid ounzes
41 fluid ounzes

1 7O psi

3O-4O in.lbs.
8 in.lbs

ft.lbs.

14
12.6Cover fbr pre-tensioning device



Specialtools

252O Repairstand
(Alternative: 51 54.)

Special tools

5178 Wrench/spanner
For tube nuts.

5179 Socket
For pinion shaft. lllustrated with 91 77,

5182 Sleeve
lnstalling steering gear cover.

5184 Drift
lnstalling seal and bearing.

5226 Drift
lnstalling seal in valve unit. ZF.

5227 Dritt
lnstalling roller bearing in valve unit. ZF

5865 PressTool
For pre-tensioning piston. ZF.

9177 Torquegauge
For steering gear torque. Cam Gear.

rd

(

4078

51?gw

Po4

2863 Drift
Seal in steering gear cover

4O78 Puller
For valve unit
socket 51 79.

18O1 Standardhandle
Used with drifts 5184,5226 and 5227.lllustra-
ted with 51 84.

1819 Extractor
For seals.

252O Repairstand
Alternative: 51 54.

2863 Drift
Seal in steering gear cover.

4O78 Puller
For valve unit. Used with socket 51 79.

50,46 Fixture
For all steering gears. Used with stands 252O
and 51 54. llustrated with 51 54.

5049 Sleeve
For installing pinion gear inner race. Cam Gear.

5154 Repair stand
Alternative: 252O.

with
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5178 Wrench/spanner
For tube nuts

5049 Sleeve
For installing pinion gear
inner race.

Cam Gear

5046 Fixture
For all steering gears.
with stands 2520
51 54

5154 Repair stand
(Alternative. 2S2O)

9
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5865 Press tool
For pre-tension ing piston
ZF

EreM*s

reru
5179 Socket

For pinion shaft.
91 77 Torque gaugo

For steering gear torque
Cam Gear.

51s2\--lli

ttrS

1801 
\

5182 Sleeve
lnstalling steering gear
cover.

iL **
18O1 Standard handle 5226 Drift

lnstalling seal in valve unit.
7F

Used with drifts 5 t 94,
5226 and 5227

5184 Drift
lnstalling seal and bearing.

I

I



ZF power steering gear with fixed valve housing

Special tools:

1 81 9 Extractor, for seals

2520 Repair stand
5046 Fixture

zF (t)
Disassembly

Disassembly

51 54 Fixture
51 78 Wrench, tube nuts

Clean exterior of steering gear

A2

Remove equalizer tube
Cut plastic clamps holding equa lzer tube and remove
tube

Attach steering gear to fixture 5O46

lnstall steering gear and fixture assembly on
repair stand 2520 or 51 54

A5

Disconnect rubber bellows at steering gear to
gain access to steering rods
Remove all grease.

AI
Y

U

A3

v

6

r30 254
v

504

515

Gheck inner and outer ball ioints for wear

A6



zF (t)
Disassembly

f'"\*'L

S*-* 1

1

Unfold tab on lock washer

Remove steering rod
Use a 2)' mm (1 1 /16") open end wrench on ball joint,
and a large adjustable wrench as a counterhold on rack.
Position adjustable wrench as close as possible to ball
loint
A counter hold must be used on rack, or damage may
occur to the rack or prnion teeth.

Remove pressure pipes and O-rings. Drain
lubricant
Place drip tray under pipe f ittrngs. Turn pinron to move
rack in and out to pump out oil.

Use socket 5179 to turn pinron gear

410

Remove pre-tensioning piston
Remove

- Cover

- Washer

- Spring
Piston

g
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zF (t)
Disassembly

Remove pinion hotrsing cover
Remove rubber dust prsl;g-3. .-: ^. s^al
Remove pinion.housing cover ,.. :^ sea and O_rrng

An

At2

At3

414

lr t
{
s

l-lir;,'" 1

Remove pinion
Carefully lift out pinion with upper roller bearing, then
remove lower washer and needle bearing.

I
{

Disassembling centre tube
ldentify position of :.e :,.,c end housings on center tube
by scribe marks as s^:,., ^

GAUTIOI{: Do not use pulch and hammer .,1

Y' -J

Remove tube
First loosen locking collar next to the pinion housing,
using tool 5178 r,vith suitable handle.
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zF (t)
Disassembly

At5

Remove right hand housing
Place right housing in a vice (using soft metal law pro
tectors as shown)

Use tool 5178, to slacken lock collar

GAUTION: Do not place centre tube in vice.

416

Remove O-rings from centre tube
NOTE: Lock rings need only be removed should the
locking collar have to be replaced

417

Pull out rack and spacer (inner) tube
The two components should be pulled out as one unit

AlB

Remove thrust washer from right side of
pinion housing
(Use tool 1819 rf necessary )
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zF (t)
Disassembly

A

Remove seal and needle bearing from pinion
housing
Use tool 1819 to ren-ovs sea

long punch

removed if

At9

A20

fron-r inside

it has to be

,.,,)tq

g'

Remove needle bearing
Tap out needle bearing using a

of housing

NOTE: Bearing should only be
replaced

421

Remove spacer (inner) tube
Remove lock rings thrust washers and piston from rack

422

u-l

Fill lock ring grooves with grease
wards opposing end of rack teeth

then slide off tube to-
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&* Remove seal and bushing
Use tool 1819 to remove inner
brass bushing.

zF (t)
Disassembly

tube seal and narrow
1819

r A24

Remove O-ring and teflon ring from spacer
(inner) tube
NOTE: Lock ring and thrust washer shall only be re-

moved should they have to be replaced.

Romove lrom rlght hand housing:
Teflon bushing, seel and star washer
Use tool 1819 supported underneath washer

NOTE: Washer seal and bushing can also be removed
from the other end of housing using a suitable driver

A26

Remove seal and o-ring from top cover
Use a screwdriver to press out seal.

v

v

b



zF (t)
Disassembly

Remove from pre-tension piston

- Depressor

- O-ring

Remove teflon seal rings from pinion valve
assembly
Use a small screwdriver, taking care not to scratch
on surface.

427

A28 g"I
et

c-f
Key to illustration

2 Pinion housing
3 Needle bearing
4 Rack

5 Ring
6 O-ring
7 Spacer ring
8 Lock ring
9 Washer

1.O Spacer (inner) tube
1 1 Ring
'l 2 Seal

1 3 Lock ring
14 Washer
1 5 O-ring
1 6 Piston

17 O-ring
1 8 Piston ring
1 9 O-ring
2O Locl< ring
21 Lock ring
22 Centre tube

23 Star Washer
24 Bearing
25 Bearing
26 Sea'l

27 Washer
28 Right end housing
29 Lock washer
3O Pre-tensioning Piston
31 Depressor
32 O-ring
33 Spring
34 Spacer washer
35 Cover
36 Screw
37 Valve unit
45 O-ring
46 Seal
47 Seal
48 Washer
49 Thrust bearing
50 Washer

5'l Sea

52 Ro er €ge
53 Race

54 Space, ,r'asher

55 O-lng
56 Sea!

57 Cover

58 Dust seal

59 Washer
60 Screw
61 Steerrng rod
62 Balljoint
63 Nut
64 Rubber bellow
65 Clamp
66 Pipe

67 Pipe

68 Pipe
69 Pipe fitting
7O O-ring
71 Clamp



o zF (t)
Parts illustration
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zF (t)
Assembly

Lubricants:

Volvo P/N 'l 161 0O1 1

Volvo P/N 161 006-0 ic. su:ab e if not available in
USA and Canada)

Automatic Transmissron F u,d (ATFr

Sealant:

Volvo P/N 281 145-3 (or suitable if not available in
USA and Canada)

Clean / inspect / replace
Clean all parts. lnspect for wear and damage. Replace as
necessary.

Valve housing must not be disassembled. Replace if de-
fective

B2

lnstall needle bearing (if removed)
Lubricate needle beanng with Volvo lubricant P/ N
1 161 001-1

Use drift to install bearlng

Bearing bottom should be + usn r,!Ih hous ng

NOTE: lf bearing is set rn too ia. l,',rl af+ect pinion pre-
load.

Before installing any seals preload of pinion
bearings must be checked or adjusted
lnstall

- Bearing race A beve led edge down

- Needle bearing B

- Bearing race C

DO NOT lubricate any parts at this time.

BI Y'l
UI

l[r I
B3

ZF power steering gear with fixed valve housing

Assembly
Special tools:

1 80 l Standard handle
2863 Drift, for seal rn pinion cover
51 78 Wrench, for tube nuts
5 1 7 9 Adapter, steering gear torque
5182 Adapter, installing pinron cover
51 84 Drift, bearing and seal

5865 Press tool, pre-tensioning device

QC
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zF (t)
Assembly

lnstall pinion assembly
Prnion assembly must be insert'ed without any seals in-
stalled on either pinion or in the housing.

lnstall

- Bearing A

- Race B

- Spacer washer C

DO NOT lubricate parrs

lnstall pinion housing cover
Do not install seal and O-ring.

Torque cover bolts to:
lONm:7ft.lbs

Adjust pinion, method 1

Pinion should have no play Bearings should be set to
yield a certain torque.

Use adapter 5179 and torque meter/wrench
Torque should be 15-25 Ncm : 1 3-2.2 in lbs.

To adjust, replace spacer washer (C in op. 85). These
are available in increments of 0.O1 mm from 1.91 mm
to 2.45 mm thickness.

L
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zF (t)
Assembly

\

Adjust pinion, method 2

Tie a string round shaft A::ac. a sorlng gauge/balance
to string

Force should be
1.7-2.9 kp : S 7-6 4lbs

Assembling continued

I
13::l:
=Tl;,:i!h$-a11

B9

Remove the pinion assembly bearings and
spacers
lnstall the 4 rubber O-rings in the valve body grooves

lnstall the 4 teflon rings over the rubber O-rings

NOTE: One teflon ring is tinted green This ring must be
installed at the point indicated by the arrow

810

lnstall seal in pinion housing
Fill lubricant, Vc vc F N 1 161 0O'1 -1, in space be-
tween seal lips

lnstall seal in pinron ncuS ag os UP

Use drift 5184 and hand e 1801 as shor'.n

811

lnstall spacer ring
Grooved end shou d face outwards, cone end into the
housr n g

u'l
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zF (t)
Assembly

812

813

be-

lnstall bronze bushing in spacer (inner) tube
Chamiered srde DOWN

rlc ?s/

5184

lnstall seal in spacer (inner) tube
Fill lubricant, Volvo P/N 'l 161 OO1-1, in space
tween seal lips.

lnstall seal in spacer tube, lips UP.

Use drift 5184 and handle 18p1 applred as shown

814

lnstall

- Spacer washer (if replaced)

- Lock ring (it replaced)

- Teflon ring
O-ring

815

lnstall spacer (inner) tube on rack
Fill snap ring grooves and coat surrounding area (indica-
ted by double arrows) with a thrck heavy grease such as
wheel bearing grease.

Slide spacer tube into steering rack from smooth end
and pass it quickly over snap nng grooves to prevent
seal damage.



zF (t)
Assembly

816

lnstall piston ring on piston
First install O-ring, then prston lng

Bt7

lnstall piston with spacer washers and lock
rings
lnstall in order:

- lnner lock ring

- Spacer washer

- O-ring

- Piston with rings

- Second spacer washer

- Lock ring

Lock rings with chamfered side facing piston.

BlB

lnstall tube locking collars and lock rings
lf tube collars have been removed, install on the centre
tube with recesses for wrench facing centre of the tube.

Apply lubricant Volvo P/N 1 161 006-0 on collar
threads and lock rings.

lnstall O-rings

819

lnstall seals in right side housing
lnstall bottom washer. Apply lubricant, Volvo P/ N
1 161 OO1-1, on seal lips. lnstall seal with lips UP

Use drift 5184 and handle 18O1 applied as shown.

a
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zF (t)
Assembly

Install metal bushing, teflon bushing
and star washer
Use drift 5184 and handle l8Ol applied as shown.
lnstall metal bushing (with recessed end up) teflon
bushing and star washer, in that order.

821

Attach tube to right side housing
Place right side housing in a vice with soft jaws.

Apply ATF oil to both O,rings prior ro installation

lnstall tube with long end lN

Line up scribe marks on tube and housing

Use wrench / spanner 51 78 to torque nut to'
120 Nm : 88 ft lbs
Apply lubricant to locking collar.

822

lnstall rack and spacer (inner) tube assembly
in pinion housing
Fill the gear teeth wrth lubricant, Volvo P/ N
1 1 61 O01-1 lnstall rack and inner rube assembly

823

Attach right side housing and tube assembly
to pinion housing
Lubricate center tube with ATF, then attach preassemb-
led right half of rhe unit to pinion housing being careful
not to damage prston and oil seals

Alrgn scribe marks made during disassembly and torque
retaining collar to 120 Nm (88 ft lbs ) with special tool
5178.
The collar threads should be lightly coared with Volvo
lubricant before instal lation

)l v

v

v
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zF (t)
Assembly

.l@r''' 824

Lock retaining collars after torquing
Punch a mark in aluminum housrng at one of the reces-
ses on each housing.

825

Position steering rack
Adjust steering rack so that it extends 53 mm (2 1 / 16")
f rom edge of pinion housing

826

lnstall thrust bearing on pinion
Fill pinion teeth w,r'!h erease-Volvo P/N 1 161 001-1.

lnstall bearing \!as'rer 1Ai in housing, bevelled edge
down.

Attach thrust washer (C) and rhru51 6s3r.r.g (B) to valve
body with grease

827

lnstall pinion, first step
Hold the pinron so that its flat surface is in line with the
upper hrgh pressure outlet (see arrows) and insert into
the housing

I
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zF (t)
Assembly

B2B

Install pinion, second step
As the pinion enters the housing, it will turn by itself.
When it rs fully seated the flat surface should be parallel
to the flat surface of the housrng (see arrows). Steering
rack must nor have moved from 53 mm (2 1/ 16")
NOTE This position musr be correct. DO NOT continue
until it is.

lnstall

- Bearing A

- Race B

- Spacer washer C, of previously determined thickness

2863

A--(r
--..-$g-\ (-l

I

ii

lnstall top cover seal on tool
Fill lubricant, Volvo P/N 1 1.l6 O01-1, between
lips

lnstall seal on drift 2863, seal lips toward tool.
Remove screw and cone.

Instatl seal
Tap seal into cover.
Oil O-ring wrth ATF oil and install

seal



zF (t)
Assembly

fia2

ii;:, ...
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lnstall pinion cover and dust seal

lnstall cover on sleeve 5182, ccne attached Then re-

move cone.

lnstall cover. Torque bolts ro 1O Nm : 7 ft lbs.

lnstall dust seal.

I nstall pre-tension piston
lnsert pre-tension piston without O-ring (be certain thal
teflon insert is in place on piston).

t

a

rfl

Dete rm i n i n g pre-ten st o n
834

lnstall measuring tool
Set-up pre-tension measuring fixture 5865 using one of
cover bolt holes wrth a 45 mm x 8 mm bolt

Assemble tool with the pre-tension spring between bolt
head and tool

Adjust for slight preload

Move gear from lock to lock and check that it does not
bind or jam.

Measure distance
Use depth gauge/micrometer to measure distance be-
tween housrng face and piston top.

Check the measurement at 3 di{ferent points on the
steering rack.

Subtract 01-O 15 mm (0004"-0006") from the
smallest reading obtained. Select a washer of that thick-
NCSS,

Washers are available in thicknesses of 2 1O-2.90 mm
(O 083"-0 1 14") in increments of O.O5 mm
(0 0o19")

tr yi
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zF (t)
Assembly

lnstall cover
Remove press tool 5865. Lubricate O-ring and install rt
on pre-tension piston.

lnstall pre-determined spacer washer and piston spring.
Fill space round spring with lubricant, Volvo P/ N
1 1 16 001-1

Apply sealant Volvo P/ N 281 1 45-3 (USA and Canada:
Suitable sealant) on cover sealing surface.

lnstall cover. Torque bolts to: 22 Nm : I b ft. lbs.

lnstall pressure pipes
Make sure O-rings srt correctly in grooves and do not be-
come squeezed. Torque {ittings to:
22 Nm : 15 ft lbs

lnstall steering rods
lnstall locks and steering rods.
Use wrench/spanner 27 mm (1 1/ 16") for lock nut
Use wide adjustable wrench/spanner. to hold on flat end
of rack, outside teeth

The wrench/spanner must be used as a counterhold to
prevent damage to the prnion gear.

Finalize steering rod installation
Bend back steering rod locks.

lnstall rubber bellows. Fill approx. 20 grams 13/ 4 oz)
of lubricant, Volvo P/N 1 116 OO1-1, into each rubber
bellow.

Attach rubber bellows to housings.

lnstall inner and outer clamps on both sides.

LT
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zF (t)
Assembly

Disconnect steering goar from fixture
lnstall equalizer tube. Clamp the tube with two plastic
clamps.

I
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ZF power steering

zF (il)
Disassembly

gear with removable valve housing

Disassembly

51 54 Stand (or 2520)
51 78 Wrench, tube nuts
5179 Sleeve

Clean exterior of steering gear

C2

Remove equalizer tube
Cut plastic clamps holding equalizer tube and remove
the tube

Attach steering gear to fixture 5046

Special tools:

1 81 9 Extractor, for sea s

252O Repair stand (or- 51 5:1r

4078 Puller, for va V€ Urrri

5046 Fixture

C1pr
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5154

C4

lnstall steering gear and fixture assembly on
repair stand 2520 or 5154

Disconnect rubber bellows at steering gear to
gain access to steering rods
Remove all grease.

C5



zF (il)
Disassembly

.]tiiiy fu*
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Check inner and outer balljoints for wear

Remove steering rod
Bend back lock washer for steering rod. Use a hammer
and chisel.

Rernove rod.

Use a 27 mm (1 1/ 16") open end wrench on ball joint,
and a large adjustable wrench as a counterhold on rack.
Position adlustable wrench as close as possible to ball
joint

A counterhold must be used on rack, or damage may oc-
cur to rack or pinion teeth.

Remove pressure pipes with O-rings. Drain
lubricant
Place drip tray under pipe fittings. Turn pinion to move
rack in and out to pump out oil

Use socket 5179 to tUrn prnr66 gs3r.

Remove pre-tensioning piston
Remove

- Cover

- Washer

- Spring

- Piston

D
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zF (il)
Disassembly

c|0

Remove valve unit
Remove inhex screws housrng containing valve

Remove O-ring under valve unit.

To drsconnect valve unit socket 5179 can be installed
on shaft end.

Then use puller 4O78 and pull straight up

cl1

Dismantle centre tube
ldentify position of the two end housings on centre
by scribe marks as shown.

GAUTIOI{: Do not use a punch and hammer.

c12

Remove tube
First loosen locking collar next to the pinion housing,
using tool 5178 with suitable handle.

c13

Remove right side housing
Ptace right hand housing in a vice (using soft metal jaw
protectors as shown).

Using tool 5178, loosen lock collar.

GAUTION: Do not place center tube in the vice.

I



zF (il)
Disassembly

cl4

Remove O-rings from center tube
NOTE: Lock rings need only be -e-oved should locking
collar have to be replaced

c15

Pull out rack and spacer tube
The two components should be pulled out as one unil

c|6

Remove seal

Use screwdriver to remove seal.
Be careful not to damage housing

ct7
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Remove needle bearing
Tap out needle bearing using a

of housing.

NOTE: Bearing should only be
replaced.

long punch from insrde

removed if it has to be

, .'f&qffiffirs
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Disassembly

c19

Remove spacer (inner) tube from rack
Remove lock rings, thrust washers and piston with
lon ring and O-ring.

c19

Fill lock ring grooves with grease, then slide off tube to-
wards the opposing end of rack teeth.

tef-

Remove seal and bushing
Use tool 1819 for removal of
and narrow brass bushing.

spacer (inner) tube seal

Remove O-ring and teflon ring from spacer
(inner) tube
NOTE: Lock ring and thrust washer shall only be
moved should they have to be replaced.

1819



zF (il)
Disassembly

c22

Remove from the rlght houtlng:
Teflon bushing, seal and ttar washer
Use tool 1819 supported undernearb washer.

NOTE: Washer seal and bushrng can also be removed
from the other end of housing usrng a surtable driver.

c23

Remove from pre-tension piston

- Depressor

- O-ring

c24

Remove pinion assembly
Remove rubber dust cover.

Use plastic mallet to tap pinion assembly out of hous_
ing

Be careful not to drop bearing rollers

c25

Remove guide bushings from pinion shaft
Be careful not to damage surfaces.

CAUTION:
DO NOT remove dowel pin. See Op Dl for informa-
tion.

I
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Disassembly

Remove sealing rings from guide bushing

Remove roller bearing from valve housing
Remove 20 rollers

Use extractor 1918 to remove bearing cage

Remove seal from valve housing
Use screwdriver to remove seal

Be careful not to damage housing surfaces

I
I
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Parts illustration

ZF power steering gear with removable valve housing

Key to illustration

32
33
34
35
51

56
57
58
59
60
61

62
63
64
81

B8
100
101

102
103
110
124
131

135

Spring
Spacer washer
Cover
Screw
Pinion seal
O-ring
Bearing
Pinion seal
Valve housing
Spring washer
Screw
Label
Rivet
Dust seal
Valve unit
Seal
Pipe (air)

Pipe (short)
Pipe (long)
O-ring
Pipe fitting
Rubber bellow
Steering rod
Ball joint

I
t

oa
3l

3T
3s

j
!
i

I

2 Needle bearing
3 Rack

4 O-ring
5 Spacer ring
6 Lock ring
7 Lock washer
8 Spacer tube
8.1 Supporting ring
9 Supporting ring

1 0 Seal
1 1 Lock ring
12. Washer
13 O-rrng
14 Piston
1 5 O-ring
1 6 Piston ring
17 O-ring
1 8 Lock ring
19 Nut
22 Centre tube
23 Lock washer
24 Bearing
25 Bearingj
26 Thrust washer
27 Right end housing
30 Pre-tensioningpiston
30 1 Depressor
3l O-ring
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Parts illustration
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zF (il)
Assembly

ZF power steering

Special tools:

1 801 Standard handle
5178 Wrench, tube nuts
51 B2 Adapter, rnstallrng pinion cover
51 84 Drift, bearing and seal

5226 Dritt, installing seal

5227 Drift, installing roller bearing
5865 Press tool, pre-tensioning device

gear with removable valve housing
Assembly

Lubricants:

Volvo P/N 1 16'1 00 1 1

Volvo P/N 161 006-0 tO. su,:ac e rf not available in
USA and Canada)

Automatic Transmission Flu,d rATF

Sealant:

Volvo P/N 281 145-3
(Or suitable rf not available in USA and Canada)

Glean / inspect,/ replace
Clean all parts lnspect for wear and damage. Replace as
necessary. Always replace seals and O-rings

GAUTIOII: Never remove lock pin on valve unit.
Valve unit setting will be lost and cannot be re-ad-
justed. So valve unit must be replaced.

lf bearing or any other part of valve unit is defective, the
valve unit and guide bushing assembly must be re-
pl aced.

D2

lnstall needle bearing in pinion housing
(if removed)
Posrtion See D 3

Lubricate needle bearrng wrth lubricant, Volvo P/ N
1 16',l 001-1

Use dritt to install bearing

D3

I

I

C'
IT

58,4 mmtO,2mm

Ld
b \,1

Correct bearing position:
58 4 mm -+ O 2 mm : 2.2992" J- O 08"
bottomt.

trom seal
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Assembly
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5184

$
F.
4,.:-t

D4

D5

D6

{rI tr"*_.es

lnstallsealand O-ring in pinion housing
Use drift 5184, applied as shown.

Seal lip should face UP

lnstatl bronze bushing in spacer (inner) tube

Chamfered side DOWN

lnstall seal in spacer (inner) tube
Fill lubricant, Volvo P/N 1 161 0O1-1, in space
tween seal lrps.

lnstall seal in spacer tube, lips UP.

Use drift 5184 and handle 18Ol applied as shown

lnstall

- Spacer washer (if replaced)

- Lock ring (if replaced)

- Teflon ring

- O-ring

:*a,"
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!iill
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w
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zF (il)
Assembly

DB

lnstall spacer (inner) tube on rack
Frll snap ring grooves and coat su.rounding area (indica_
ted by the double arrows) ,i th a l^ c< heavy grease such
as wheel bearing grease

Slide spacer tube into steering ,v6<. i.iat the smooth end
and pass it quickly over snap
seal damage.

Install piston ring on piston
Frrst install O-ring, then prston ring

D10

lnstall piston with spacer washers and lock
rings
lnstall in order'

- lnner lock ring

- Spacer washer

- O-ring

- Piston with rings

- Second spacer washer
* Lock ring

Lock rings with chamfered side toward piston

D11

lnstall tube locking collars and lock rings
lf tube collars have been removed, install on the center
tube with recesses ior wrench tacing center o{ tube.

Apply lubricant Volvo P/N 1 161 006-0 on co//ar thre-
ads and lock rings

lnstall O-rings

t
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zF (il)
Assembly

'L

D12

Install seals in right side housing
lnstall bottom washer. Apply lubricant, Volvo P/ N
1 161 O01-1, on seal lips lnstall seal with lips UP

Use drift 5184 and handle 18O1 applied as shown

D13

lnstall metal bushing, tellon bushing
and star washer
Use drift 5184 and handle tSOl applied as shown.

lnstall metal bushing (with recessed end up) teflon
bushing and star washer, in that order.

D14

Attach tube to right side housing
Place right side housing in a vice with soft laws.
Apply ATF oil to both O-rings prior to installation

lnstall tube with long end lN.

Line up scribe marks on tube and housing

Use wrench / spanner 5178 to torque nut to:
12O Nm : 88 ft lbs

Apply lubricant to locking collar

D15

lnstall rack and spacer (inner) tube assembly
in pinion housing
Fill gear teeth with lubricant, Volvo P/N 1

lnstall rack and spacer tube assembly.

,
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Asseinbly

D16

Attach right side housing and tube assembly
to pinion housing
Lubricate center tube y" tn ATF then attach preassemb-
led right half of unit to pr. cn nousing being careful not
to damage piston and orl sea s

Line up marks made durrng d,sassenrbly and torque re-
taining collar to 'l 20 Nm (88 ft cs r ,,.",th special tool
517 8

Collar threads should be lighrly coated ,,".rrh Volvo lubri-
cant before installation

D17

O'1J

Lock retaining collars
Punch each housing at one
lock collar.

of the wrench recesses
J

Set rack

Set rack end at 48 mm
housi ng.

DlB

: 1 7 /8" from edge of pinion

L
t"J
bd

D19

lnstall seal rings on guide bushing
Apply ATF oil to seal rings prior to installation



zF (il)
Assembly

)))

D20

lnstall guide bushing on pinion shaft
Apply ATF oil to surfaces lnstall guide bushing. Align
bushinq with pin on shaft

Be caref ul not to damage bushing or shaft

D21

lnstall seal in valve housing
Apply lubricant, Volvo P/N 1 161 OO1-1, to space be-
tween seal lips

lnstall seal with lips toward drift 5226 and tap seal into
housi ng

Use two wooden blocks under valve housing.

D22

I

,d$.,w
1-

i

}L
1ao1

5226

,

lnstall rollers in roller cage
Apply lubricant, Volvo P/N 1 161
lnstall rollers (20) .

001-1 , to roller cage

D23

lnstall roller bearing in pinion housing
Use handle 18Ol and drtIt5227-
Be careful when removing drift.
Rollers may follow drift up.

)

fi:.ru
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Assembly

51 82
\
I

I

lnstall pinion assembly in valve housing
Apply ATF oil to housing and seals.

lnstall drift 5182 on valve housing.

lnsert pinion assembly in valve housing.

Be caref ul not to damage seals or break rollers loose

Check position
Pinion assembly should
housing lace

D24

D25

be5mm (O.2") from valve

t5l
TE

€-* '

@

5mm

&3

1r {j1-rrrr'

D26

lnstall valve housing assembly
Carefully install prnron assembly. Make sure O-ring posi-
tions correctly and does not become squeezed between
valve housing and prnion housing.

ln correct posrlron flat on pinion should be toward rack
end. lf necessary remove and correct.

Rack end should remarn ar 48 mm (1 7 /8"\ from pinion
housing.

lnstall inhex screws Torque to.
25 Nm :18 ft tbs

lnstall dust cover on shaft.

D27

lnstall press tool 5865
lnstall pre-tension piston with depressor but without O-
ring

Use 45 mm long M8 bolt to install press tool 5865. ln-
stall piston spring on bolt to press on press tool.

Screw in press tool spindle until it will tension piston but
not iock rack.

Lg
r,g

a
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zF (il)
Assembly

7'-

D2B

Measure distance
Use depth gauge/micrometer to measure distance be-
tween pinion housing and pre-tension piston

Move rack to three different positions and determine pis-
ton's hrghest point.

D29

Determine washer thickness
Subtract measured distance by O 1O-O 1 5 mm.

Remaining value determrnes thickness of spacer washer
on top of pretension piston.

Spacer washers are available in increments o{ O.05 mm
Irom 2 1O mm to 2 90 mm.

,

:i' ::€9t {}}1111

ll|lil 
,,

D30
Remove press tool 5865 and pretension
piston

D31

I nstall pre-tensioning device
lnstall O-ring on pre-tension piston. Apply lubricant
Volvo P/N 'l 1 16 OO1-1, to piston lnstall piston in pini
on housing.

lnstall pre,determined spacer washer and piston spring
Frll space round spring with lubricant, Volvo p/ N
1 116 001-1

Apply sealant, Votvo p/N 1 1 l6 006-0 (USA and Cana-
da Suitable sealant) on cover sealing surfaces lnstall
cover.

Torque bolts to:
22 Nm : 16 ft tbs

)

lnstall oil pipes
Longest oil pipe first
are not squeezed.

Torque fittings to.
2O Nm : 15 ft tbs

D32

I

*;p
,&

Make sure O-rings sit correctly and



zF (il)
Assembly

lnstall steering rods
lnstall locks and st.r- - l
mm (1 1. 16 r':. ::- i-
Use a wrde ad.us:ac : ...

end of rack, outsrce:e=.^

D33

Use wrench/spanner 27

spanner to hold on flat

D35

lf no wrench/span.e'
ion gear may becon.g

a counterhold the

bellow

Attach rubber bellows to housings.

lnstall inner and outer clamps on both sides

Remove steering gear from fixture
lnstall equalrzer tube Clamp the tube with
clamps

two plastic

S -S=l

.t'

Finalize steering rod installation
Bend back steenng rod locks.

lnstall rubber bellows. Fill approx. 2O grams (3/ 4 oz.)
of lubricant, Volvo P/N 1 161 OO1-1, into each rubber

Ci"
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Cam Gear
Disassembly
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Glean exterior of steering gear, remove
equalizer tube
Remove hose clamps holding rubber belows Ciamps
are removed by pushing them to the side

Cut clamps and remove the tube.

Remove the two pressure tubes

Attach steering gear to fixture 5046
Using fixture 5O46 and stand 2520 or 5154, place
steering gear as shown usrng the vehicle's U-bolt as a
fastener.

l

Gam Gear power steering gear with aluminium housing

Disassembly

Special tools:

1 81 9 Standard handle
2520 Repair stand io' 515-1
5046 Fixture
5049 Sleeve, pin on cea. ^ j
51 54 Repair stand tc. 252Oi
51 79 Socket, stee.r.g gear torque



Cam Gear
Disassembly

Drain lubricant
Empty any remaining oil trom rack

Place an oil pan under pressure pipe ouriers

UsLng tool 5179 and a suitable handle s1or.v y
on cack and forth in full strokes, until a orl rs

T:er place rack in a central position.

turn prn-
removed.

I

I

E5 gI
Check for wear
Check for excessive wear
left and right side.

of inner and outer ball loints,

E6

Remove all grease
Remove outer clamp and pull back rubber bellows

Clean grease from rack and ball jornt area

E7

Remove steering rods
Use a 32 mm open end wrench on ball joint and coun-
terhold rack rod with a large adjustable wrench.

Place adlustable wrench as close a possible to ball joint.

Remove lett side steering rod completely, then loosen
right side and allow to remain on rack.

t
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Cam Gear
Disassembly

Remove locking wire for cage on right side
Turn end housing clockwise using a suitable tool (as
shown) Steel wire will then protrude through hole in
tube

Remove end housing and bushing
Using tool 5179 and a handle to hold pinion stationary
apply compressed air (as shown)

E10

Remove right hand side steering rod

El1

Remove bearing assembly
Remove end housing plastic ring and bushing

Et2

Remove pre-tension device
Remove

- Cover

- Shims

- Spring

- Piston

7L
5'179.-*...".-..-* !:

:

r3l 070



Cam Gear
Disassentbly

Remove

- Pinion cover

- Lock washer

- Gaskets

Remove spacer (inner) sleeve
Use a hook spanner.

Remove nut
Bend back lock washer.

Use socket 5179 to hold shaft while unscrewing

Valve should not move.

Remove

- lnner bearing race
Ball cage

- Lower race

Use sleeve 5049.

E13

E14

E15

E16

)

e€
rb -.$

5179
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Remove

- Dust seal

- Valve housing cover

- O-ring

Remove

- Sprinq

- Valve housing
mage valve or

- O-rrng

and pinion gear Be careful
valve housinq

Cam Gear
Disassembly

E17

ElB

not to da-

Et9

,i;;\*-r,' ;'krxt

Remove rack
Carefully pull out rack on right side

Remove upper bushing and sealfor pinion
gear

Use extractor 181 g



Cam Gear
Disassembly

lf necessary, remove inner race for pinion
lower bearing
No need to remove if bearing rs OK

Use two narrow screwdrive-s:o .e-f,ve.ace

Rack Rod Piston Seal
Seal ring should only be removed if
vehicle has been driven in excess
(4O,OO0 km)

E2t

it is damaged or if
of 25,OOO miles

1,
ii
i9l

E22

Tap out seal and spacer ring from tube
Carefully tap out rack rod seal ring and spacer sleeve
from steering gear tube.

Use a 27 mm (1 1/ 16") socket and two long extensrons
rnserted through housing.

GAUTIOII: lt is of vital importance that inner surface
of tube is NOT damaged by scratches.

E23

Remove O-ring and seal from bearing
Place bearing in a vice with soft laws and pry out seal

E24

il3
3e
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Cam Gear
Disassembly

Clean / inspect / replace
Thoroughly clean all parts
age.

Replace all seals, O-rings, and valve housing cover See
Op E24 re. piston seal

lf pinion control valves or housing are damaged, the
parts should be replaced as one assembly.

Should right side rack bushing require replacement,
complete rack sleeve must be replaced.

E25

for wear and dam
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Cam Gears
Parts illustration

Cam Gear power steering gear
with aluminium housing

26 Shim
27 Screw
28 O-ring
29 Cover
30 Lock nut
3 1 Lock washer
32 Ball bearing
33 Gasket
34 Lock washer
35 Lock ring
36 O-ring
38 Steering rod
39 Ball loint
40 Oil pipe
41 Oil pipe
42 Equalizer tube
44 Rubber bellow
45 Clamp
46 Clamp
47 Nut
49 Rubber bellow
5O Clamp
51 Clamp
52 Nut

t

CI
rt

TI
ta

2

4
5

6
7

8
9

10
11

12

13
14
15
16
17
18
19
20
21

22
23
24
25

Steering gear housing
and tube assembly
Bearing
Seal

Seal

Supporting ring
Seal

Beari4g
Locking wire
Piston ring
O-ring
Rack

Valve unit with pinion
Cover
Bearing
Dust seal

O-ring
Spring
Screw
Valve housing
Lock ring
Pin ion

Pre-tensioning piston
Cover'
Spring
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Cam Gears
Parts illustration
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Cam Gear
Assembly

Special tools:

1 BO 1 Standard handle
5049 Sleeve, prnron oearrng
51 79 Socket, pinion shaft
51 82 Sleeve, installing cover
51 B4 Drift, seal and bearrng
9'1 7 7 Torque gauge, steering gear

Cam Gear power steering gear with aluminum housing

Assembly

Lubricants:

Volvo P/N 1 161 0O1 l

Automatic Transmission Flu o ,.:l;

Apply ATF oilto all parts prior to assembly

lnstallseal and O-ring
lnstall seal and O-ring in right side rack sleeve

Seal lips should face down

Lubrrcate seal lips before installation and use a suitable
socket as a press tool.

:

$il

lD

l

Piston seal
Also see op E2

First install O-ring and then tef lon ring

Should teflon ring be roo difficult to
heated to 4O-5O " C ( 1 04- 1 22" F) .

lnstall seal ring in pinion housing
Seal rrng lip must tace up.

Use tool 1 8O1 and 5184 as shown

it can be
J

JU
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Cam Gear
Assembly

F5

4
,

lnstall bearing in pinion housing
Prior to assembly, make sure that bearing turns freely on
the pinion shaft.

Use tools 18O1 and 5184 as shown.

F6

lnstall seal and spacer washer on rack rod
First fit spacer washer from the rack toothed side Then
cover rack teeth with tape (for protection) and apply ATF
lubricant.

lnstall seal with lips facing inwards (towards the centre
oi rack) Next install tapered spacer washer with taper
facing seal ring, then second spacer washer.

Push the two spacer washers together
Make sure to remove tape completely and any glue
sidues

t'-
il\

tu

l}
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Lubricate rack teeth
Fill rack teeth with lubricant Volvo p/ N 1

Y

v
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Cam Gear
Assembly

lnstall rack-rod with seals

With teeth facing up, carefu y insert rack - avoid
scratching the piston tube suriace

As seal ring enters tube apply pressure on rack. Seal
ring and distance washers r,r: 1i ocr rto posrtion in tube.

F10

Check for correct seatang of seal ring
By inspecting through inner high pressure hole, rack pis-
ton teflon ring should line up with centre of the hole
This indicates seal ring has reached bottom position.

Fl1

Return rack
Pull rack rod back
housing left side

Rack MUST NOT
become damaged

rt is positioned flush with pinion

be pulled back as seals might

F12

Install right side rack bushing sleeve and
plastic spacer ring
Lubricate all components.

To protect seal, cover threads and edge of the rack with
tape lnstall rack sleeve with seal facrng to the right (to-
wards steering rod end) Take care not to damage sleeve
outer O-ring against lock wire groove, as sleeve is pres-
sed into tube

lnstall plastic spacer ring on rack wrth bevelled edge to-
wards seaL

Remove tape.

riI
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Cam Gear
Assembly

r ;ii** . l, l.:,; ll"tt.. 'a/

Ft3

lnstall right end lock sleeve
Place sleeve on rack with recesses for tool facing
steering rod end. Turn sleeve so that hole in lock sleeve
lines up with elongated hole in tube

F14

lnstall locking wire
Use a new wire.

lnstall locking wire as shown. Using a suitable tool,
slowly turn sleeve anti clockwise until end of locking
wire is positioned inside elongated hole in tube.

Ft5

lnstall inner race for pinion lower bearing
(lf removed)

F16

lnstall rack rod and pinion
Lubricate components with Volvo lubricant P/ N
1 1 61 OO1-1 Pinion gear should be packed (filled) with
g rease.

lnstall rack rod in housing as shown.

With pinion in place, measurement 55 mm (2 1/8") on
rack should be maintained, with flat portion of lockbolt
in one of three positions as shown.

Be careful when installing pinion not to damage valve.

lffi



Cam Gear
Assembly

lnstall inner bearing cup and cage
Use tool 5049 to screw on bearing.

Shaft end should protrude approximate y 9
(23 / 64"\ This will facilitate adjustment larer on

rRm

Install outer race for lower pinion bearing

lnstall spacer sleeve
lnstall sleeve on top of bearing race. Use a surtable tool
to screw the sleeve rn until it bottoms.

Determine lock washer position
Place lock washer in position, leaving the two bolts fin-
ger tight

Bend down the lock tab which is lined up with one of re-
cesses on the sleeve.

Remove bolts and washer.

T J
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Cam Gear
Assembly

F21

lnstall O-ring in lower part of valve housing

lnstall valve housing
Be careful not to damage
sem bly

housing or pinion valve as-

/

F23

lnstall coil spring
The large end of spring faces down

F24

lnstall valve housing cover
Using tool 5182, place O-ring in position. As cover is in_
stalled, make sure that coil spring is not squeezed under
co ve r.

Torque bolt to
19 Nm : 14 ft.lbs.

lnstall dust seai



Cam Gear
Assembly

51 79

Install lock washer and nut
Use socket 5179 as counterho o .., ^en rrghtening nut
DO NOT lock with the washer tab

Determine shim thickness
Measure pre-tension piston clearance

Ptace piston '"vrthout O-ring rn housing. Measure
clearance between piston and housrng

Use a ruler and feeler gauge Press piston against rack,
while sliding rack back and forth.

Make a note of maximum clearance obtained.

F27

U

j

J

Select shim
Select shrm with thickness as noted in op F26
0 O5-0 1 5 mm to obtain correct free play

Add

JU

lnstall cover
Place spring in positicrn
lnstall shims and gasket.

NOTE: Gasket must be installed closest
housing

Torque bolts to:
17Nm:13ftlbs.

F2B

i
g

to aluminium
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Cam Gear
Assembly

F29

Check pinion torque
Use socket 51 79 to connect torque gauge 91 77, crank
rack back and forth between rack end positions.

Correct torque O.g-1 .7 Nm : 8-1 5 in.lbs.
lf torque in any position is excessrve, stop rack in that
position and readjust pretension lf rack binds with pre_
tension prston removed, rack may be warped and should
be replaced

lnstall steering rods
Use a 32 mm wrench/spanner on ball loint while sup-
porting rack end with a large adjustable wrench/span_
ner.

HINT: Left and right side steering rods can be ex_
changed to obtain unused lock portion

Do not use a steering rod with a broken lock.

F31

Lock steering rods
Use narrow punch to lock ball joints in rack recesses

F32

Remove steering gear from fixture

Attach equalizer tube
Fill approx 20 grams : 3/ 4 oz of grease, Volvo p/N
1 161 O0 1 1, in each rubber beliow
lnstall rubber bellows and equalizer tube at the same
time

lnstall plastic clamps on each rubber bellow Then se-
cure equalizer tube using a strip clamp

- - -_.1
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Cam Gear
Assembly

F34

Install pipes
lnstall the 2 high pressure p o.s

F35

Adiustment of power balance and filling of
f luid
This rs made after rack has been rnstalled in vehicle. U
See Manual Steerrng, secrron O(64) Tp 30026 (English)

See Manual Steenng, section O(04) Tp 3OOO1 (US)

F36

After balancing
After completing power balance,
box cover Place the gaskets, one
ock washer

Tightening torque 19 Nm (:

install lower steering
on either side oi the

lbs )

U
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