
Assembry and Adjustment of power steering 46.1

Data

Number of balls in ball circuit 24

Adjusting Data Ncm (kpcm )

Friction torque of steering worm in bearing cap

prior to preload ing bearinq insert
12-15 ( 2-1 5)

Extra f riction of steering wo rm af ter
preloading bearing insert

5-7 (0 5-0 7)

Friction torque of steering nut in working piston 6-10 (0 6-1 0)

Friction torque of ball circuit for steering worm - steering nut 40-60 (4-6 )

Total friction torque 120-1 60 (12-16)

Tightening Torques Nm (kpm)

Slot nut to bearing caP 120-140 (12-141

Slot nut in work ing piston 100- 120 (10-12)

Hex. screw f or attach ing

ball guide tube
12-16 ( 2-1 6)

Hex. bolts for attaching bearing cap to
steering case

60-65 (O-6 5 )

Hex. bolts for attaching housing

cover to steering case
30-35 (3-3.5 )

Self-locking hex. nut to adjusting screw

(SEAL-LOCK flange nut)
60-70 (6-7 )

Self-locking hex. nut to adjusting screw

(Polystop hex. nut)
30-35 (3-3 5 )
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46.1 Assembty and Adjustment of power Steering

Special Tools

Torque wrench 15-65 Ncm (1 .b-6.b kpcm) 001 589 09 21 00

Torque wrench 1.5-5.0 Nm (15-20 kpcm) 000 589 87 21 00

Serrated inser't 114" square for measuring friction torque 1 12 589 00 0B 00

H inged pin spanner for bearing insert 000 589 00 05 00

Assembly sleeve for O-ring and teflon ring of steering worm 11658900 1400

Assembly device for steering case 11658901 5900

lnstallation tool for radial sealing ring 116589084300

Measuring device for adjustment of f riction torque 116589 0321 00

Hex. wrench for screw cover 116589000900

Assembly de.vice for bearing cap 116589035900

Assembly device for work ing piston 116589045900

Measuring device fo r friction torque of steering nut 116589022100

Slot nut wrench for slot nut on working piston 116589000700

Assembly tray for working piston 116589025900

Slot nut wrench for slot nut on bearing cap 11658901 0700

lnstallation tool for radial sealing ring 116589074300

Conventional Tools

Pliers for inside lock (J 1 )
e.g. made by H azetlRemscheid
Order No. 1846 a-l

Pliers for outside lock (A1 )
e.g. made by H azetlRemscheid
Order No. 1846 c-1

Steering Worm

1 Place lower axial cyl. roller cage (32 )

worm (3) (Fig. 1).

2 Slide assembly sleeve (84) on steering
and mount O-ring (29) f irst, then sealing
(Fis. 1 ).

Bearing Cap

3 Attach bearing cap (7 ) to devi ce (74) , then insert
axial disc (61 ) and then steering worm (3) into bear-
ing cap (Fig.2 and 3).

4 Place upper axial cyl. roller cag e (32) on steering
worm (Fig. 3).

o n steering

worm (3)

ring (30)
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Assembly and Adjustment of Power Steering 46.1

Fig. 1

3 Steering worm
29 O-ring
30 Sealing ring

(teflon)

8# 7:.,9

Axial cyl. roller cage
Assembly sleeve for 0 and
teflorr ring

Fig. 3
3 Steering worm
7 Bearing cap

32 Axial cyl. roller cage

Fig.4
9 Bearing insert

28 0-r ing

Fig. 5
3 Steering worm
7 Bearing cap
I Bearing insert

24 Ax ial d isc
25 Need le bush ing
26 Radial sealing ring
27 Locking ring

32
B4

n.46-5',t49

61 Axial disc
7 4 Assembly device for bear-

ing cap

R 46-5r51
t,i!i.,:::. ,:!::,,:-':: ' ,, , 

']"i',

R..46'5150

Fig. 2
7 Bearing cap

61 Axial disc

21.-

7 4 Assenrbly device for bearing
cap

l -::

5 Press radial sealing ring (26\ into bearing insert (9)

with installation tool (73), fill space between both
sealing lips with grease and insert locking ri ng (27)
(Fig.4 and 5).

2163-1297

73 lnstallation tool for radial
sealing ring

O-ring
O-ring
Sealing ring (teflon)
Slot nut
Ax ial cyl. roller cage
O-ring
Ax ial d rsc

L.,'

9

32

61

7

46

28
29
30
31
32
46
61
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&6,-l Assembly and Adjustment of Power Steering

Bearing Cap and Steering Worm

6 Screw bearing insert (9) into bearing cap (7) and
tighten lightly. Screw slotted nut to bearing insert
(F ig 6)

'7 Measure friction torque of steering worm in bear-
ing cap (sealing point only), by positioning measur-
ing device (70) on splining of steering worm. Fric-
tion torque should be 12to 1b Ncm (1 .2 to 1.5 kpcm).
Then tighten bearing insert (9) with pin spanner until
an add itional 5-7 Ncm (0.5-0 .7 kpcrn ) f ricrion tor-
que are measured. Then tighten slot nut to 120-140
Nm (12-1 4 kpm) and check f riction torque once
again (Fig.7).

8 Friction torque can also be measured with torque
wrench (76) in combination with insert (75) (Fig.

B)

I Remove bearing cap from fixture, position both
0-rinss 146 and 62) (f ig.9)

Fis. B

3 Steer ing worm
7 Bearing cap
I Bearing insert

31 Slot nut

Fis.9
3 Steering worm
7 Bearing cap

Assem b ly dev ice
Splined insert
Torque wrench

74
75
76

Fig. 6
3 Steering worm
7 Bearing cap
I Bearing insert

Fig.7
7 Bearing cap
I Bearing insert

31 Slot nut

7 4 Assembly device
B 1 Pin spanner

R 46-5153

62 O-ring

Working Piston and Steering Nut

10 Press outer race of axial tapened bail bearing
(33) into working piston (b), position ball race and
insert steering nut (41 into working piston (Fig. 10
and 1 1 ).

11 lnsert axial cyl. roller cage (34) into working
piston (5) in such a manner that the sheet metal guide
on roller cage enters the steering nu t (4) (rig. 11 and
12).

31
46

Slot nut
O-ring

7A
71
74

Measuring device
Weight
Assembly dev ice
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Assembly and Adjustment of Power Steering 46'1

"12 insert C-ring (37) and sealing ring (38), as

well as axial disc (35) into screw cover (36) (Fig.

141 .

Note: The axial d isc is installed only on version 1 of
power steering.On version 2,rhe disc is no longer

installed , since the screw cover is hardened.

13 Screw slot nut (39) on screw cover and screw

cover (36) into working piston (5) and tighten

slightly (Fig. 13 and 14l, .

Fis. 1 0

5 Working piston 33 Axial tapered ball bearing

5 Work ing piston
5aCenter f or center Position

control screw

*5't32

Fig 13

4 Steering nut
5 Working piston

Screw cover
Assembly device

36
3B

Fig 1 1

4 Steering nut
4aStraightedge on

steering nut

F is. 14

5 Work ing piston
33 Ax ia I tapered ba I I beari ng
34 Ax ial cy I . ro I ler cage
35 Axial disc
36 Screw ccver

O-ring
Sealing ring (teflon)
Slot nut
O-ring
Sealing ring (tef lon)

37
3B
39
40
41

Fig. 12

4 Steering nut
34 Axial cyl. roller cage
I4 Assembly device for working piston
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46.1 Assembly and Adjustment of Power Steering

Fig. 1 5

4 Steering nut 76
4a Straightedge on 77

steering nut 78
5 Workingpiston 79

BO

Measu ring device
Weight
Assembly device
Hex. wrench
Slot nut wrench

Fig. 16

3 Steering worm
5 \l/ork ing p iston
7 Bearing cap

Fig 17

42 Ball (7 each)

Fig. 1B

3 Steering worm
4 Steering nut
5 Woik ing p iston

Ball (i7 each)
Assembly tray for working
p iston

43

42

42
72

14 Clamp working piston (b) in fixture (78) and
adjust friction torque of steering nut in working pis-
ton, while placing measuring device (76) on straight-
edge (4a) of steering nut. Friction torque is 6 - 10
Ncm (0.6- 1 .0 kpcm ) . Then tighten screw cover un-
til weight on measuririg device willjust turn steering
nut. Secure screw cover with slot nut, tightening
torque 100-120 Nm (10 to 12kp'm) (Fig. 1b).

15 Unclamp working piston from device and place
into assembly tray (72) (Fig. 1O)

Steering Worm, Steering Nut

16 lntroduce steering worm (3) into steering nut
until one ball circuit is completely shown through
bore (for balls) in steering nut (Fig. 16).

17 lntroduce 1 7 balls into ball circuit while slowly
turning steering wheel to the right (Fig 1 6)

18 Fill one ball guide half (+s) with grease and in-
sert remaining 7 balls (42) into this guide half. Then
attach the other ballguide halves into steering nut
(4). Mount fastening clip and screw-in hex. screws
with serrated washers and tighten to 12_1 6 N m
(1 .2-1 .6 kpm) (Fig.17 and 1B)

R 46-sl48

43 Ballguide half

Bearing cap
Ball guide half
Assembly tray

7
43
72
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Assembly and Adjustment of Power Steering 46.1

19 Position measuring f ixtu re (70) on

steering worm (3) and measure f riction
ba ll circu it (F ig. 1 I ) .

splining of
to rq ue of

Fig. 19

3 Steering worm
5 Work i ng p isto n

43 Ball guide half

70
71
72

Measuring device
Weight
Assembly tray

zt62-12@

Fig.21
1 Steering case
2 Pitman shaft
3 Steering worm
4 Steering nut
5 Working piston
6 Control valve
B Housing cover

23 0-ring
42 Adjusting screw

The friction torque of steering nut - steering worm
should be 40-60 Ncm (4-6 kpcm).

lf the friction torque is not within this tolerance, re-

place complete ball circuit together with steering

nut, steering worm and balls.

20 The friction torque can also be measured with
torque wrench (76) (Fig.2Ol .

21 Replace O-ring (23) in steering case (1) (Fig.

211.

Steering Case, Control Valve

22 On version 1 , insert control valve (6) into
steering case (1 ) (Fig .21 and 22l, .

23 On version 2, grease spring bolt (65) (f ig.23l ,

and on version 3, grease spring (67) (Fig.24) and
insert into reaction pistons (12l, , then insert control
valve (6) into steering case (1 ).

Fig. 22 Control valve version 1

1 Steering case 13 Supporting bolt
6 Control valve 21 O-ring

10 Closing cover 22 Locking ring

Fis. 20
3 Steering worm
5 Working piston
7 Bea ring cap

43 Ball guide half

Assembly tray
lnsert
Torque wrench

72
75
76
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46.1 Assembly and Adjustment of Power Steering

Fig.23
Control valve version 2

1 Steering case
6 Control valve

10 ClosinE cover
12 Reaction piston (10 mm dia.)

66

Fis 24
Control valve version 3

1 Steering case
6 Control valve

10 Closing cover
12 Reaction piston (12 mm dia.)
1 6 Lock ing ring

21
22
65

O-ring
Locking ring
Spring bolt

24 Replace O-ring (21ll on closing cover (10), then
knock closing cover into steering case by means of a

plastic hammer (Fig .22 to 25).

25 lnstall locking ring (221 into steering case (1) in
such a manner that the lugs of the ring are exerting
pressure on closing cover (10). lf required, knock-in
locking ring slightly by means of a mandrel until cor-
rectly f itted in groove of steering case (Fig 26]l .

Fig.26
1 Steering case

10 Closing cover
22 Lock ing ring

Steering Case, Working Fiston

26 Caref ully install work ing piston (5) complete
with steering worm (3), steering nut (4) and bearing
cap (7 ) into steering case, while introd ucing straight-
edge of steering nut into groove of control valve
(Fig.27).

Caution ! Do not use f o rce.

27 Turn bearing cap in such a manner, t hat the oil
duct on steering case is in alignment with the oil
bore on bearing cap. Watch out for correct seat of
O-rings.Then screw-in hex. bolts without snap rings
and washers and tighten ro 60 - 65 Nm (6-0,b kpm).

28 Turn steering worm with the center tooth gap

resting against work ing piston in center of steering

CASE.

67

22

t2

l6

21
22
66
67

O-ring
Lock ing ring
Compensating washer
Spring

F ig. 25
1 Steering case

1 0 Closing cover

34s/8

21 O-ring

R



Assembly and Adjustment of Power Steering 46.1

1.t

,l

ll:,::tl::

Fig. 27

3 Steering worm
4 Steering nut
4aStraightedge on

steering nut
5 Work ing piston

4d

I Bearing cap
31 Slot nut
41 Sealing ring (teflon)
48 O-ring

41

Fis 29

2 Pitman shaft
47 Adjusting screw
48 Thrust washer
49 Locking ring
50 Thrust ring
51 Lock ing ring

31 Position thrust ring (50) on adjusting screw
(47) and insert locking ring (51) (Fig.29 to 31).

R 46-5154

Fitman Shaft, Housing Cover

29 lnsert O-rings (54,55,63) into housing cover
(B) (Fis.28)

30 lnsert adjusting screw (47lr, including thrust wash-

er (48) and locking ring (49) into pitman shaft (2),

rnaking sure of perfect seating of locking ring (Fig.

29 and 31 ).

x d6*$l$6:

Fis. 30

2 Pitrnan shaft
4l Ad ju st i ng sc rew

Thrust washer
Locking ring

48
49

Fis. 28

B Housing cover
52 Need le bu sh i ng
54 O-ring

55
63

O -ring
O-ring

Note: lnstall adjusting screw into pitman shaft with
as little play as possible. For th is purpose, thrust
washers 2.85, 2.9A, 2.95, 3.00, 3.05 and 3.1 0 mm

thick are available.

F ig. 31

2 Pitman shaft 47 Adjusting screw

32 Fonce radial sealing ring (56) into housing

cover (B) and insert locking ring (Fig .32).
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4611 Assembly and Adjustment of Power Steering

511

52

--B
56

R 46-5t26

F ig. 34
2 Pitman shaft
B Housing cover

52 Needle sleeve
53 Lock ing ring
54 O-ring
55 O-ring
56 Rad ial sealing

Fis. 35

1 Steering case
2 Pitman shaft

F ig. 36
2 Pitman shaft
3 Steering worm

47 Adjusting screw
7O Measuring device

B Housing cover

Fig 32

B Housing cover
56 Radial sealing ring

B3 lnstallation tool

33 Place housing cover (B) on pitman shaft (2), then
insert pitman shaft into steering housing. Make sure

that the center tooth of the pitman shaft enters the
center tooth gap of the work ing piston and that the
0-rings are correctly seated (Fig. 33 and 34).

R46-5.I?5

F ig. 33
2 Pitman shaft
B Housing cover

55 O-ring

34 Screw ad j ust ing screw {47 I i nto steeri n g case

until it is hard to move (Fig. 36).

35 Tu rn housing cover (B ) so that both o il d ucts are

one above the other. Then screw-in hex. bolts with
new h igh-tensjon snap rings and tighten to 30-35
Nm (3-3.5 kpm) (Fig.35).

Note: The housing cover is now attached to steering
housing by means of 4 hex. screws.

340/1 0

71 Weight

R



Assembly and Adjustment of Power Steering 46.1

F ig. 37

2 Pitman shaft
3 Steering worm

57 Self-locking hex. nut

Fis 38

3 Steering worm
47 Adjusting screw
57 Self-locking hex. nut

Measuring device
Weight

70
71

38 The f riction torq ue can also be measured with
torq ue wrench (9 1 ) (F ig 38 ) .

39 Screw SEAL-Lock collar nut on adjusting screw

(47) and tighten to 60-70 Nm (6-l kpm), while

applying counterhold to adjusting screw (Fig. 38).

Caution! When using Polystop nut, place copper

sealing ring on adjusting screw and tighten Polystop

n ut to 30-35 N m (3-3.5 k pm ) wh i le app ly ing

co u nterho ld to ad j ust i ng screw.

*.

n;4rs1?s

F is. 39

1 Polystop hex. nut
2 SEAL-Lock collar nut

3 Copper ring

75
91

lnsert
Torque wrench 40 Check total f riction torq ue once aga in (refer

to item 36 and 371.

36 Loosen adjusting screw (41l'until the steering

worm (3) is easy to turn , then measure f riction
torque of steering worm and measure friction
value (Fig.36).

37 Adjust pressure mechanism of pitman shaft by

turning adjusting screw (471to the right until the

f riction torque has increased by 40 - 60 Ncm (4-6
kpcm) (Fig. 37 ).
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