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POWER STEERING SYSTEM

DESCRIPTION AND OPERATION

The steering system is provided with a rack type power

STEERING PUMWP

SUFPLY HOSE

STEERING BOX

"

sieenng which enhances the dnving comiort and in-
creases the driving safety.

The system main components are: a vane pump provided
with a flow rate and maximum pressure valve, a supply
reservoir located in the engine compariment, a rack type
steering box and a pipe ooil used 10 ool off the fluid.

The steering pump is driven by the engine through a belt,
and provides a supply pressure variable from 3.5 bar
{50.75 psi) in "neutral” position to a maximum of 85 bar
{1232.5 psi} in "ull steering”.

Inside the pump is located a quick minimum control valve
which determines an increase in engine speed whenthe
systern works at pressure higher than 16 bar (232 PS).
The power steefing assembly is similarto arack mechani-
cal steering; the difterence is thal the power sleering uses
a box inside which there is a double effect piston, jeint 1o
the rack rod, that moves inside an actuating cylinder.
Another difference is that in the worm screw seat, where
is localed a distribution valve with related ducts. The valve
is controlled by a torsion device located on the worm

PR T U |
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Depending on the torsion transmitied by the steering
wheel 1o the device, fluid from pump is delivered 1o the
reservelr or to one of the two chambers A and B in the

NOTE:

OPERATING CYLINDER

PISTON

actuating cylinder. Force generated by fiuid pressure on
the pision lateral surface determines its movement, the
movement of the rack and hence of the wheegls.

RACK

SHOULD STEERING PUMP, actuating cyi-
inder or distribution valve fall to operate,
the power steering system works as a nor-
mal mechanical steering box; this matfunc-
tion Is sensed by the steering wheel as an
Increase of force required to turn the steer-
Ing wheel.

http://alfalover.dhs.org/164/s7a234.jpg (1 of 2) [2002-02-17 07:16:05]

Wiﬁ""""'ﬁ e .'
e Yl J1
NOTE: The power stearing system is self purging;

purging is obtained by fully steering toward
lett or rig it with engine running and vehicle
stopped.
This operation must be carried-out any
time the connaecting hoses are removed or
Installed.



http://alfalover.dhs.org/164/s7a234.jpg

23-4

http://alfalover.dhs.org/164/s7a234.jpg (2 of 2) [2002-02-17 07:16:05]




http://alfalover.dhs.org/164/s7a235.jpg

=4

STEERING AND STEERING
CONTROL ASSEMBLY

STEERING COLUMN SUPPORT

o~
STEERING COLUMN / '\.\
- . INTERMEDIATE /)
e 5 o SHAFT END 2

INTERMEDIATE SHAFT

The assembly inciudes the steering wheel and the sleer-
ing column. The sigering column is connected 1o the

etaarirm v by maane A an intarmaadiatia shad coacidlas

http://alfalover.dhs.org/164/s7a235.jpg (1 of 2) [2002-02-17 07:16:23]
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with two universal joints to make omokimetic the move-
ment transmission. This soltion gives the possibility to
send a more even load 1o the steering wheel, distributing
the seizings that arise on the steering column,

The sieering column - intermediate shaft assembly is
telescopic io permit axial adjusiment of the steering
wheel.

REMOVAL/INSTALLATION

WARNING:

Before carryng-out any opration on the air

bag system, R Is essential to prevent accl-

dental actuation of the bag performing the

fallowing oprations:

- Disconnect (+) and (-} leads from the
battery.

- Insulaie {-) lead.

1. Remove two screws securing the module 1o the
steering wheel using a sultable wrench (Torsen
No.30).

NOTE: Replace screws at any removal.

WARNING:

OPERATE WITH PRECAUTION! THE AIR
BAG MODULE CONTAINS A BLASTING
CHARGE THAT PRODUCES GAS (see
Group 00: "SAFETY DEVICES").

2. Partially extract air bag from steering wheel and dis-
connect electrical connector.
3. Remove air bag module.

NOTE: Stow the air bag moduie in the reievant

safniv anktalnsr ljind afar rameceal
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BEio T.08 H.lbe
{9.01c 10EN-m) |
ELECTRICAL CONNECTION
SCREW

Remove knees protection panel.

5. Hotate the sleering wheel by 90° leftwards, and
remove the lefi-side shrouds fixing screws, then
rotate itby 180° ightwards and remove the right-side
fixing screw.

& Disconnect electrical connections ang remove
shrouds.

9

ELECTRICAL CONMECTION

LOWER SHRGUD

7. Disconnect horn electrical connector
E. Loosenceniral nut secunng steering whee! 1o sleer-

ing colurmn,
4. Remove tongue sprng.

http://alfalover.dhs.org/164/s7a236.jpg (1 of 2) [2002-02-17 07:16:45]

TONGUE SFAING . 125 1o 15,5 f.lha
(17 % 21 N-m)
HUT SECURING

HOAN ELECTRICAL CONNECTOR STEERING WHEEL
10. Remove sleering wheel using tooi No.

1.821.214.000.

CAUTION:

Do not rotate sieering whaeel whlist par-
forming this cperation to prevent breakage
of steering wheal sleciric contact spiral
spring.

it

exiract the electric comact group, paying allention
not to damage the reference spnng.
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12. Disconnect the conneclor cable.

CONNECTOR
CABLE
HOUSING

ELECTRIC
CONTACT
GROUP

On reassembly, ensure the elecinc contact
group reference spring is propearly positionad,
and the cable of electric connector is seated in
its housing.

-

NOTE: Ensure the wheels are parfectly straight

before carrying-out the following opera-
tions.

13. Hemove screws and multipie switch, leaving it con-
nected 1o wiring harness.

MULTIPLE SWTTCH

MULTIPLE SWITCH
ATTACHING SCREW

14. Hemove relays suppon plate secured tc sieering

b iran badcime Bl omm e sl dm aas

e e
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15. Disconnect ground correction from rear side of steer-
ing column,

16. Withdraw and remove plastic protection located on
clutch pump.

17. Disconnect elecirical connections from ignition
switch and radio inhibitor switch.

18. Remove steering column support securing bokt, re-
lated bushing and nut.

18. Loosen nut and remove steering whee! adjustment
lever.

20. Remove steering column supporn assembly recover-
ing key located on the splined par.

©

ELECTRICAL CONNECTION
RADIO POWER ON INHIBITOR

i
b
il
ELECTRICAL CONNECTION
IGNITION SWITCH |
[
3 toBakibe | ELECTRICAL CONMECTION ™
#4910 7.38 N-m) | KBNTION SWITCH
STEERING COLUMN SUPPORT
STEERING WHEEL 3
ADJUSTMENT LEVER

11810 14,8 #.1ba
{1816 20 N-m}

STEERING COLUMN
SUPPORT ATTACHING BOLT

“ I 14 A ta iR Y A lisa I
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21. Remove upper cover of intermediate shaft universal
joint.

HNTERMEDIATE SHAFT UNIVERSAL
HOINT FROTECTHON

271e 4.4 f.iba
{(3.7to # K-m)

27 bo 4.4 ibe
. .7t § Nm)
UPPER PROTECTION
ATTACHING STUDS

23 HRemove bolt securing intermediate shaft universal
joint to stearing box pinion.
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25. Remove lower cover.

LOWER PROTECTION

LOWER PROTECTION

LLEL BRI RR W
(12w ENm

BOLT SECURING UNVERSAL
JOINT TG STEERING BOX PIMCH

STEERING COLUMN

DISASSEMBLY/REASSEMBLY

1. Slide out imermediate shaft end from sleering col-

umn supporl.
2. Remove steering column refaining flange.

3. Slide out complate stearing column together with
bearing and snap ning.

NOTE: Lubricatesteering column betore raassem-



http://alfalover.dhs.org/164/s7a238.jpg

24. Remove inlermediale shatft. |

23-8

http://alfalover.dhs.org/164/s7a238.jpg (2 of 2) [2002-02-17 07:17:24]

bly.




http://alfalover.dhs.org/164/s7a239.jpg

STEERING @

1E4S

4. Remove sieering wheel rotation angle sensor (for“S”
varsion only).

5. Remova phonic wheel from sieering column (for *S*
varsion only).

NOTE: When assembiing camry-out phonic wheel
adjustment {See Group 21:"CONTROLLED
DAMPING SUSPENSIONS").

€. Using pin and hammer, ioosen ignition biock secur-
ing screw.

7. Remove ignition block sliding out electrical connec-
tion from column.

IGHITION SWITCH

ATTACHING BOLT

ETEERING COLUMM

RETAINING FLANG)

MTERMEDIATE
SHAFT END

BECO
E Molycols pasis G

L
ﬂ | 13 icd Ribs
Mavs 5K Ko

http://alfalover.dhs.org/164/s7a239.jpg (1 of 2) [2002-02-17 07:17:59]
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8. Using appropriaie 100!, extrac needie bearing from
column suppor.

NOTE: When installing, lubricate column suppon

seal and Insert needie bearing using the ap-

propriate iool.

MEEDLE REARING

SPCA Spagraph

H

§. HAemove column beanng retaining nng.

10. Using appropriate tool, extract ball bearing from col-
umn.

MOTE. Perform reassembly using the appropriaie

fool.

BALL BEARING
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CHECKS AND INSPECTIONS

1. Inspect needie bearing and ball bearing for damage.
inspect relevant seats in column support for
scraiches.

2. Inspectfor absence of play between steering column
and needle bearing; check thal column is not off
center.

3. Check for imegrity of steering lock recess.

E HEEDLE BEARING

" STEERING LOCK RECESS

~

E BALL BEARIKG

4. Check universal joint crosses for excessive piay.
5 Inspectihat splined shaft teeth are not damaged and
gxcessively worn.

@ UNIYERSAL JOINT
E WUNIVERSAL JOAHT
f

= SPLINED SHAFT

http://alfalover.dhs.org/164/s7a2310.jpg (1 of 2) [2002-02-17 07:18:06]

STEERING BOX

The sieering box, similar 16 & mechanical one for the
pinion-track coupling, is integrated by a hydraulic servo
mechanism. This servo includes an actuating cylinder
inside which there is a piston connected Lo the wheels Dy
means of link rods, and a distribution valve that allows
pressurized fluid passage from the pump to the actuating
cylinder left and right chambers. The valve has an intema
rigid connection, by means of bayonet type fitling, that
guaraniees the steering operation should a hydraulic
system failure occur.
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The powering steering of “5" version is provided with a
recovery spring, located on the assembly upper pan, to
faciltate and optimize the steering wheel return {Hidro
Racing System - HRS).

REMOVAL/INSTALLATION

1. Remove upper cover on sieering intermediate shaft
universal joint.

UPPER PROTECTION

2.7 e 44 1.
(3.7t & N-mj

2. Remove lower cover,
2. Disconnect steering intermediate shaft from sieering
box pinion.

187 1o 21.6 h.lbs
(24510 295 N-m)

IWTERAMEDIATE SHAFT

LOWER PROTECTION

http://alfalover.dhs.org/164/s7a2311.jpg (1 of 2) [2002-02-17 07:18:14]

4. Remowve front leff wheal
5. Remove wheelarch rear liner.

0.1 to 775 Allba
(@51 105 N-m)

WHEELARCH REAR PROTECTHON

6. Drainthe power stéering resenvoir by sucking oul the
oil by means of a syringe.

§ =0

—_

| T b | POWER STEERING RESERVOIR

7. Disconnect oil delivery and return: hoses from the
sieering box.
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8. Using a suitable tool, exiract the steering tie-rod ball 9. Remove steering box bulkhead.
joint (on both sides). 10. Remove bolts securing steering box 1o frame.

R Atinstaliation first tighten boli on pinion side of
seeriog bor.

11. Slide out steering box from lelt wheelarch side

NOTE: Atinstallation,carry-out front wheelsioe-in
adjustment (see Group 21).

2810 31.7 NI
{30 to 43 K'm}

1e3te 182 fiba |  guLK HEAD
._ {14 10 22 N-m)

10110 18.1 Bl
{14 %6 22 N-m)
b BOLTS SECURING

STEERING BOX

36,910 443 ibe 1 ,
. {50 1o 80 M'm)

http://alfalover.dhs.org/164/s7a2312.jpg (1 of 2) [2002-02-17 07:18:30]
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12. Loosen locknut. CHECKS AND INSPECTIONS
13. Unscrew steering lnk rod and remove from arm.

1. Check that the ball joints are not damaged or wom,

NOTE: Measure distance “A” to be observed at and that they are free 1o rotate in their seats without
inslaliation. slicking or excessive play.
2. Check that link rods are not damaged or distoried.
14. Remave boot. 3. Check that rubber boots are in good condition.

. Al instaliation, bricaie comacting area be-
ELIf tween boot and sieering rodwith silicon grease
in such a way that after clamp installation,
closed at last but one or last but two 10oth, the

link rod couid rotate freely inside boot.

T | | o

205 to 455 N.lbe
{80 1o 83 H'm)

LOCKNUT

http://alfalover.dhs.org/164/s7a2313.jpg (1 of 2) [2002-02-17 07:18:39]
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POWER STEERING PUMP (B} Thoroughly clean hidraulic fittings using ben-
o
REMOVAL/INSTALLATION
7. Adequately plug pump holes from which hoses were

1. Place vehicle on auto lift. disconnected. .
2. Piace vehicle on an appropriaie jack 8. Usinglocl No. 1.822.104.000 loosen bolts iocated in
3. Remove right from wheel. the tension adjustment holes, and remove them.
4. Working inside the right front fender, remave front 8. Loosenandremove upper securing bolt and bolts se-

protection and lift the rear protection portion that curing pulley.

covers steering pump. 10. Remove puliey with relaied drive belt, and steering
5. Remove plastic protection of steering pump drive pump.

bet.

6. Disconnect hoses from pump; collect hydraulic fluid.

BHlo 0.8 M1
{50 te 55 N-m) T

http://alfalover.dhs.org/164/s7a2314.jpg (1 of 2) [2002-02-17 07:18:47]

ETEERING PUMP

IL;f'
- B B
DRIVE BELT

PULLEY BOLTS
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PUMP FUNCTIONAL CHECK

Carry-out the pump functional check running the engine
at a speed of 1000 o 4000 R.P.M., blocking the fluid
delivery hose and checking that pressure rises to 85 bar
(1232.5 psi); replace pump assembly if this condition is
not met.

REPLACEMENT OF POWER STEERING
PUMP DRIVE BELT

See Group 00.

CHECK AND ADJUSTMENT OF POWER
STEERING PUMP DRIVE BELT TENSION.

See Group 00.

.POWEH STEERING FLUID RESER-
VOIR

The reservoir is made of plastic malenal and is located in
front of the firewall. To remove the reservoir, disconnect
securing clamp and hoses undemeath. The fluid level
check shall be camied-out with engine running; top-up to
normal level.

NOTE: Bieed the system any-time a component Is
removed.

CAUTION:

@ Use specified fluids only; to top-up the
gsystem always use fluid from sealed con-
tainers, opened just before use.

NOTE: Thecheckof fluld level musi be carried-oul
with vehicle standing on a flat surface.

NOTE: The servicing capacity of the system is 0.9

La M llaati

http://alfalover.dhs.org/164/s7a2315.jpg (1 of 2) [2002-02-17 07:19:04]

CLAMP PLUG

POWER STEERING
FLLRD BESERVOIR

HYDRAULIC SYSTEM SERVICING
AND BLEEDING OPERATIONS

1. Disconnect the reservoir breather hose.
2. Remowve the plug and service the reservoir

=

BREATHER HOSE
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3. Slackenthe iniake union onthe pumg until oil comes POWER STEERING FUNCTIONAL CHECK
out, then tighlen 1o specified torque. With engine
idling, and without keaving the reservoir run dry, tum Check the steering whese! rolation lorque with engine
the steering wheel completely severaltimes; thentop running; the required torque shall be between 0.6 daN
up the reserveir fo the maximum level mark. with engine at idle speed, and 0.75 daN with accelerator

pedal fully down. i these values are not met, check
system prassure as follows:
insert a pressure gauge, using a "Tee fitling, on the fluld
delivery hose from the pump to the box and steer com-
plately 1o the left or to the right. Applying a higher rotation
force 1o the steering wheel, pressure read on the gauge
ghould reach BS bar {1232.5 psi). If this value is not met,
the faulty component shoulkd be the pump or the distribu-
tor valve.

http://alfalover.dhs.org/164/s7a2316.jpg (1 of 2) [2002-02-17 07:19:09]
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TECHNICAL CHARACTERISTICS AND SPECIFICATIONS

FLUIDS AND LUBRICANTS
Application Type Name
Needle bearing seat on steering GREASE SPCA Spagraph
column suppor ISECO Ergon Rubber Grease No. 3
REINACH Sferul B2 AR
Steering column GREASE ISECO Molykote Pasta G
Power sieering system oil servicing oIL* AGIP DEXRON Il
SHELL ATF DEXRON II
* 0.9 Kg (2 Ibs)
TIGHTENING TORQUES
Nut securing sieering wheel to steering column 12510155 1t.Ibs 17 to 21 Nm
Screws securing air bag module to steering wheel 6.6to 7.88 fi.lbs 910 10.6 Nm
Bolt securing universal joint 10 intermediate shaft end 14.4 to 18.1 #t.Ibs 19510 24.5 Nm
Boit securing steering column suppor to body 3.610 5.4 fi.lbs 4310 7.3 Nm
Nut securing steering wheel height adjustment device 11.81c 14.8 ft.lbs 1610 20 Nm
Nuts and studs securing upper and lower covers 2710 44 f1.bs 3.7 10 6 Nm

Bolt securing universal joint connecling intermediate
shafi to steering box pinion
Bolls securing flange retaining steering column fo

14410 18.1 fi.lbs

19.5 10 24.5 Nm

steering column support 32w 4tlbs 441055 Nm
Nut securing steering link rod ball joint 36910 44.3 fl.lbs &0 tc B0 Nm
Locknut securing ball joint to sleering link rod 29510 46.5 ft.los 40 to 63 Nm
Nuts securing steering box bukhead 10.3 10 16.2 ft.los 14 10 22 Nm
Bolts securing steering box 1o frame 10310 16.2 ft.lbs 1410 22 Nm
Fitting for oil delivery hose on sleering box 28 10 31.7 f.lbs 38 10 43 Nm
Fitting for supply line on power steering pump 365 1o 40.6 fi.bs 50 10 55 Nm
Fitting for delivery line to steering box 33210 369 t.lbs 4510 50 Nm
SPECIAL TOOLS
Tool number Description

1.821.035.000
1.821.214.000
1.821.117.000
1.821.169.000
1.822.104.000

Puller for steering wheel
Puller for steering column bearing
Puller for steering track rod ball joint
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STEERING
i

TROUBLESHOOTING PROCEDURE

PRELIMINARY CHECKS

- Check tires pressure and wear.
- Check wheels attitude and characienstic angles.
- Posilion vehicle on a level and dry pavement, with engine at ilie RPM

TROUBLES AND SYMPTOMS FAULT ISOLATION TEST REFERENCE
LOW TANK FLUID LEVEL/ | Visibie leaks are generaliy present at the various com- A
LEAKS ponents and pipes of the power steering sysiem, with

consequent decreasea of level of fluid in the tank.
GRADUAL STIFFENING OF | Stifiening of steering action as the steering angle in- B
STEERING ACTION creases.
SUDDEN STIFFENING OF | Sudden stilfening of steering action during normal C
STEERING ACTION operation of steering.
NOISE/KNOCKS DURING D
STEERING OPERATION
CONTINUOUS NOISE E
DAMAGED STEERING BOX F
BELLOWS
NOISY INTERMEDIATE STEER- G
ING SPINDLE
NOISY STEERING COLUMN H
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STEERING @
i
TROUBLESHOOTING PROCEDURE
TROUBLES AND SYMPTOMS FAULT ISOLATION TEST REFERENCE

DIFFICULT SLIDING OR
MISSED LOCKING OF STEER-
ING COLUMN
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: @ STEERING
LOW TANK FLUID LEVEL/LEAKS TESTA
TEST STEPS RESULTS REMEDY

A1 | STEERING BOX SEALING RINGS CHECK

- Check steering box sealing rings for waar or damage | Camy-out siep A2

i Replace stearing box

A2 | OIL LEAKS VISUAL CHECK

> Tighien fittings to pre-
scribed torque; replace
fitting seals, H neces-
sary

A3 | PUMP SEALING RINGS CHECK

- Check pumg shafl sealing rings for wear or damage

- Check for leaks of steering box, pump or reservoir @ » Camy-oul slep A3

> Replace steering
pump
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below 49.7 psi (3.5 bar) with steefing 1o neutral posi-
tion

Replace sieering
pump

B4 | PUMP BELT CHECK

Check pump drive bell is nol loose, damaged or
broken

STEERING @
y (=T :
GRADUAL STIFFENING OF STEERING ACTION TESTB
. TESTSTEPS RESULTS REMEDY
B1 | DISTRIBUTOR CHECK
-  Check distributor for inlegrity and efficiency of seals > Carry-out step B2
@ P Replace sisering box
B2 | OIL LEAKS CHECK
Check steering box for oil leakage o8 Carry-out step B3
@ > Replace steering box
B3 | SYSTEM PRESSURE CHECK
Check thal pump supply pressure does nol decrease B Carry-out step B4
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. @ STEERING
-.—d-
SUDDEN STIFFENING OF STEERING ACTION TESTC
TEST STEPS RESULTS REMEDY

C1 | PIPES CHECK

- Check pipes routing for breakage
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STEERING
-}
NOISE/KNOCKS DURING STEERING OPERATION TESTD
TEST STEPS RESULTS REMEDY
D1 | OIL LEVEL CHECK
- Check level of oil in the circuit > Camy-out step D2

Top-up oll 1o proper-
level

D2 | TRAPPED AIR CHECK

- Check for presence of air in the system

VJORINIO

Camy-oul step D3

Bieed sysiem by rolat-
ing the sleering wheel
sgveral times fo end of
travel in both direc-
tions; # noise is still
present, replace steer-
Ing box

D3 | TANK FILTER CHECK

Check tank filter for excessive dinl or obsiruction

Carry-out step D4

Repiace tank

D4 | ATTACHMENTS CHECK

- Check steering componeni attaching screws lorloose-
ness

QIORINIO
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STEERING
P B4
e
NOISE/KNOCKS DURING STEERING OPERATION TESTD
TEST STEPS RESULTS REMEDY
D5 | RODS AND JOINTS CHECK
Check steering rods and spherical joints fordamage or @ B Replace rods or joints

wear
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STEERING
yil == !
CONTINUOUS NOISE TESTE
= TEST STEPS RESULTS REMEDY
E1 | PUMP CHECK
Disconnect belt from steering pump and note if noise @ b Heplace pump
is still present
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@ STEERING
=g
DAMAGED STEERING BOX BELLOWS TESTF
TEST STEPS RESULTS REMEDY
F1 | BELLOWS CHECK
Check steering box bellows for damage or aging @ S Replace bellows
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" ' STEERING
=P 4
-
NOISY INTERMEDIATE STEERING SPINDLE TESTG
TEST STEPS RESULTS REMEDY
G1 | UNIVERSAL JOINTS CHECK
- Check imermediate sleering spindle universal joint b Camy-out step G2
spider for excessive play
@ | Repiace intermediate
steering spindile
G2 | SPLINED COUPLING CHECK
Check splined coupling of steering column and inter- @ > Replace defective

mediale steering spindle for excessive play itemns
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. @ STEERING
! 124
NOISY STEERING COLUMN TESTH
TEST STEPS RESULTS REMEDY

H1 | BEARINGS CHECK

Check steering column suppon bearings for wear or b Carry-ocut step H2
damage
@ > Repiace attecied
bearings
H2 | STEERING COLUMN CHECK
Check steering column for interference with muttiple @ > Carry-out step H3
switch shells
@ - install muttipie switch
shells propery
H3 | JOINT ATTACHMENTS CHECK
Check universal joint attachment nuis at spindie ends @ > Torque nuts to pre-
for proper lorgue scribed value
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STEERING
DIFFICULT SLIDING OR MISSED LOCKING OF STEERING COLUMN TESTI
TEST STEPS RESULTS REMEDY
11 | STEERING COLUMN SUPPORT ATTACHMENT
CHECK
- Gheck for excessive torgue of steering column to car » Camy-out step 12
body attachment screw

He-lorgue screw 1o
proper value

12 ADJUSTMENT LEVER ATTACHMENT CHECK

- Check steering wheel axial adjustment lever attaching
nut for excessive lorque

& >
O

v

Camy-out step 13

Re-torque nut to
proper vaiue

13 SPLINED COUPLING LUBRICATION CHECK

Check for proper lubrication of splined coupling of
steering column and intermediate steering spindle

@ >
&J

Lubricaie splined
coupling as required
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