STEERING SYSTEM

é . . SECTION ST

-----

CONTENTS

R AU T ION S e e et e e e et ae et eeees e vesnatsessmme s eneeses e e sesssee s, 571- 2
P P A R A T DN e e e e e e s eae e ssseo e mesaee s eesm e eeeeee s e et e e e et 1emeress 57- 3
ON-VEHICLE INSPECTION ..ot eaas s oeeee s seee e e et eseseenes et ate st 57- 8

STEERING WHEEL AND STEERING COLUMN .o s ss e BT 10
POWER STEERING GEAR AND LINKAGE (Model PR2BSE} ......veovoeeeooeoooooonn STo14
POWER STEERING OiL PUMP
TWIN ORIFICE POWER STEERING SYSTEM oottt e ST.20
TWIN ORIFICE POWER STEERING SYSTEM — Troubie Diagnoses
TWIN ORIFICE POWER STEERING SYSTEM —

Trouble Diagnoses {(Without SUPER HICAS SYSIEM) L eeerataee st e, ST-32
TWIN QRIFICE POWER STEERING SYSTEM —

Troubte Diagnoses {(With SUPER HECAS SYSIBMY oo, ST-42
SUPER HICAS SYSTEM it eeeee s oo e e ve e et e e e ST-43
SUPER HICAS SYSTEM —— On-vehicle INEDOCHON oo iee e e e oo e e v veesa ST-44
SUPER HICAS SYSTEM — Repair of Component PAMS ..o ovtaes e eee s e ST-48
SUPER HICAS SYSTEM — Trouble DistgnOses oo tveesesnstsenesessee s eeeee e e e eee et ST-60
SERVICE DATA AND SPECIF CATIONS (8.0, 8. ittt e oo e et 5T-97

When you read wiring diagrams:
¢ Read Gl section, “HOW TO READ WIRING DIAGRAMS'.
e See EL section, “POWER SUPPLY ROUTING” for power distribution circult.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART
IN TROUBLE DIAGNOSES'.




PRECAUTIONS

M

Before disassembly, thoroughly clean the outside of the
unit.

Disassembly should be done in a clean work area. [t is
important o prevent the internal paris from becoming
contaminated by dirt or other foreign matter.

When disassembling parts, be sure to place them in order
in a parts rack so thaey can be reinsialied in their proper
positions.

Use nylon cloths or paper towels to clean the parts;
common shop rags can leave lint that might Interfere with
their operation.

Before inspection or reassembly, carefully clean all paris
with a generai purpose, non-lammable solvent,

Before assembly, apply a coat of recommended A.T.F.* to
hydraulic parts. Yaseline may be applied to O-rings and
saeals. Po not use any grease,

Replace all gaskets, seals and O-rings. Avoid damaging
O-rings, seals and gaskets during installation. Perform
lunctional tests whenever designated.

Automatic transmission fluid
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Too! number
Tooi name

Cescription

PREPARATION

SPECIAL SERVICE TOOLS

KV48100700
Torgue adapter

ST 183001
Steering whee! pulier

Measuring pinicn rotating torgue

Reamoving steering wheel

HT72750008
Bail joint ramover

Ramoving ball joimt

ST27091000
Pressure gauge

Measuring il pressuréa

K\V48102500
Pressure gauge adapter

Measuring oll pressure

ST 275008
EEE10300600
Targue wrench
(DHTE254000
Socket adapter
{BHTEZ900000
Sacket adapter

Measuring turning torque

K V45104400
Rack seal ring reformer

KV32101100
Pin punch

Reforming teflan ring

ST-3

Removing and installing tube seat




PREPARATION

COMMERCIAL SERVICE TOOLS

Tool name

Description

Raar il seal drift

28 wun {1.10 inf die.

installing rear oil seal

Finton il seat drift

35 mm {1.38 in} dis.

Installing pinion ol seaf

Oil pump attachmant

Linit: mm {in}

SST&HB1A

ST-4

Disassembiing and assembling oil
pamp




ON-VEHICLE INSPECTICN

SET1048

SETIES

Checking Steéring Wheel Play

e With wheels in a straight-ahead position, check steering
whee! play.
Steering wheel play:
35 mm {1.38 in) or less
e [f i i3 not within specification, check steering gear assem-
bly when front suspension and axle, steering gear assem-
bly and steering column are mounted correctly.

Checking Neutral Position on Steering Wheel

Pre-checking

¢ Make sure that wheel alignment is correct.
Wheel alignment:
Refer to section FA for $.D.8S,
e Verify that the steering gear is centered befcre removing
the steering wheel.

Checking

1. Check that the steering wheel is in the neutral position
when driving straight ahead.

2. #itis notin the neutral position, remove the steering wheei
and reinstaHl it correctly.

3.  #ithe neutral position is between two serrated teeth, loosen
tie-rod lock nut gand move tie-rod in the opposite direction
by the same amount an both left and right sides 1o compen-
sate far error in the neutral position.

Front Wheel Turning Angle

1. Rotate steering wheel all the way right and feft; measure
urning angie.
Turning angle of full turns:
Refer to section FA for S.D.S.

2. Hitis not within specification, check rack stroke.
Rack stroke “L‘‘:
Refer to $.D.S.
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ON-VEHICLE INSPECTION

HOT:
50 -80°C

HOT

—

Ok,
™ T (122 1767 F)

ICoLD

f

COLD:
0-30°C
{32 - 88" F)—

0K,

L

S8TEIB

Checking Gear Housing Movement

1.

Check the movement of steering gear housing during
stationary steering on a dry paved surface.
Apply a force of 43 N {5 kg, 11 Ib) to steering wheel to check
the gear housing movement.
Turn off ignition key while checking.

Movement of gear housing:

+2 mm {:+ 0.08 in) or less

If movement exceeds the limit, replace mount insulator
after confirming proper installation of gear housing clamps.

Adjusting Rack Retainer

Perform this driving test on a fiat road.

Check whether vehicie moves in a straight line when
steering whee! is refeased.

Check whether steering whesl returns to neutral position
when steering whee! is reieased from & slightly turned
(approx. 207} position.

if any abnormality is found, correct it by resetting adjusting
SCrew.

Checking and Adjusting Drive Belts
Refer {0 section MA for Drive Belt inspection.

Checking Fluid Level

Check fluid level.

Fluid level should be checked using “"HOT" range on dipstick at
fluid temperatures of 50 to 80°C (122 to 176°F) or using “'COLD"
range on dipstick at fluid temperatures of 0 to 30°C (32 to 86°F).

CAUTION:

Do nol overfill.

+ Recommended fluid is Automatic Transmission Fluid

“DEXRON™™" type.

ST1-6



ON-VEHICLE INSPECTION

Checking Fluid Leakage

Check the lines for improper attachment and for leaks, cracks,
damage, loose cannections, chafing or deterioration.
1.

Aun engine at idle speed or 1,000 rpm.

Make sure temperature of fluid in oil tank rises to 60 to 80°C
{140 to 176°F).

2. Turn steering wheel right-to-lef several times.

3. Hold steering wheel at each “lock’’ position for five seconds
and carefully check for fluid leakage.

CAUTION:

Do not hold the steering wheel in a locked position for more

than 15 seconds.

4.

¥ fluid leakage at connectors is noticed, loosen fiare nut
and then retighten.

Do not overtighten connector as this can damage O-ring,
washer and connector.

Bleeding Hydraulic System

1.
2.

a.
&

C.

Raise front end of vehicle until wheels ¢lear ground.

Add fiuid into oil tank to specified level. Meanwhile, quickly
turn steering wheal fully to right and left and lightiy touch
sieering stoppers.

Hepeat steering wheel operation until fluid level no longer
gecreases,

Start engine.

Hepeat step 2 above,

Incompiete air hleeding will cause the following to occur.
When this happens, bleed air again.

Generation of air bubbles in reservoir tank

Generation of ciicking noise in oil pump

Excessive buzzing in oil pump

While the vehicie is stationary or while turning the steering
wheel slowly, fluid noise may occur in the valve or oil pump,
This noise is inherent in this steering system, and it will not
affect performance or durability of the system.

ST1-7



ON-VEHICLE INSPECTION

// prer g

ST

Average vaiue ., {Max, valua + Min, valua}

¥ / ]
B Maximurm value
b
£
% Mirdmum uslys
Neutrst iy Eﬂm“
SST717A position Unit: mm Lin)

Checking Steering Wheel Turning Force

1.
2.
3.

Park vehicle on a level, dry surface and set parking brake.
Start engine.

Bring power steering fluid up t0 adequate operating fem-
perature. [Make sure temperature of fluid is approximately
6 to 80°C (140 to 176°F).]

Tires need to be inflated 1o normal pressure.
4. Check steering whee! turning force when steering whee!

has been turned 380° from the neutral position.
Steering wheel turning force:
39 N (4 kg, 9 Ib) or less

If steering wheel turning force is out of specifications, check
rack sliding force tc detect condition of steering gear
assembiy.
Disconnect steering column lower joint and Knuckle arms
from the gear.
Start and run engine at idle to make sure steering fluid has
reached normal operating temperature.
While pulling tie-rod sfowly in the +11.5 mm (£0.453 in)
range trom the neutral position, make sure rack sliding
force is within specification.
Average rack sliding force:
Without HICAS
206 - 285 N (21 - 27 kg, 46 - 60 Ib)
With HICAS
201.8 - 250.1 N {20.5 - 25.5 kg, 45.2 - 56.2 Ib)
Check stiding force outside above range.
Maximum rack sliding force:

Not more than 39 N {4 kg, 9 Ib) bayond above

value
it rack sliding force is not within specification. overhau
steering gear assembiy,

ST-8



ON-VEHICLE INSPECTION

S5TR4

Checking Hydraulic System

Before starting, check belt tension, driving puiley and tire

pressure,

1. 3et Tool. Open shut-off valve. Then bieed air. (See "“Blaed-
ing Hydraulic System™.)

2. Run engine.

Make sure temperature of fluld In tank rises to 80 1o 80°C (140 to

176°F).

WARNING:

Warm up engine with shut-o#f valve lully opened. If engine is
started with shut-off valve closed, oll pressure in ol pump will
increase o relief pressure, resulting in an abrormal rise in oil
temperature,

3. Check pressure with steering wheel fully turned to left and
right positions with engine idéing at 1,000 rpm.
CAUTION:

Do not hold the steering wheel in a locked position for more
than 15 seconds.
Oil pump maximum standard pressure:
7,453 - 8,042 kPa (74.5 - 80.4 bar, 76 - 82 kgfum
1,081 - 1,166 psi)
4, If oil pressure is below the standard pressure, siowly close
shut-off valve ang check pressure.
® When pressure reaches standard pressure, gear is dam-
aged.
& When pressure remains below standard pressure, pump is
damaged.

CAUTION:
Do not close shut-off valve for more than 15 seconds.

5. If oii pressure is higher than standard pressure, check oil
nump flow control vaive.

8. After checking hydraulic system, remove Too! and add fluid
as necessary, then compietely bleed air out of system.

ST-9



STEERING WHEEL AND STEERING COLUMN

6 2930

(3.0-4.0, 22.-29)

Steering tube assernbiy

&

Steering whesl

{3 N tkgm, i)
S8TI1IR

Removal

STEERING WHEEL

¢« Remove screw from rear of steering wheel and pull out
horn pad.

SETNZB

& Remove steering wheel with Tool,

SET38

Installation

STEERING WHEEL

When installing steering wheel, apply muiti-purpose grease to
entire surface of turn signal cancel pin {both portions) and also
to harn contact slip ring.

S5T1178
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STEERING WHEEL AND STEERING COLUMN

Instaliation (Cont’d)

STEERING COLUMN

# When installing steering column, fingertighten all lower
bracket and clamp retaining boits; then tighten them se-
curely. Do not apply undue stress to steering column.

& When attaching coupling joint, be sure tightening bolt faces
cutout portion.

CAUTION:

After installing steering column, turn steering wheel to make
sure it moves smoothly and that the number of tums from the
siraight forward position to left and right Jocks are equal.

SSTeRA  Be sure that the steering wheel is in a neutral position when
driving straight ahead.
Disassembly and Assembly
Steering lack Combiration
assembly sviICh assernbly

Jackert tubhs
assembly _\

Jacket wihe
bracket insulator

M 24 . 25
(24-3.0,17 .27
Lower joint

H : N-m {kg-m, ft-ih}

S8T3148

ST-11



STEERING WHEEL AND STEERING COLUMN

Disassembly and Assembly (Cont'd)

® To remove combination switch, insert a suitable tooi be-
ween mating portion. Lift switch bracket and puil it out.

e When disassembling and assembling, uniock steering lock
with key.

e instail O-ring O before inserting shaft into jacket tube.
Ensure that rounded surface of snap ring faces toward
bearing when snap ring is instalied.

SETA28A
e [nstal shap ring on upper shaft with box wrench.
3 tlpper shaft
AN -
N\
L
Snap ring

SETIT0A

e Steering iock

a) Break seif-shear lype screws with a drill or other appropri-
: ate oo,

E B Ingtall self-shear type screws and then cut off seli-shear
type screw heads.

Seif-shear screw

S5T7424

ST-12



l STEERING WHEEL AND STEERING COLUMN |

Inspection

& When steering wheel can not be rotated smoothly, check
the steering coiumn far the following matters and replace
damaged parts.

a. Check column bearings for damage or unevenness. Lubri-
Cate with recommended multi-purpose grease or repiace
steering column as an assembly, if necessary.

b. Check steering column lower shaft for deformation or
breakage. Replace ¥ necessary.

¢ When the vehicle is invoived in a light cotlision, check

[ SST3ISH steering column length “L.” and steering column lower

shatt length “L.,"”. If it is not within specifications, replace

steering column as an assembly.
Steering column length “L,™:
745.9 ~ 747.5 mm (29.37 - 29.43 in)
Steering column lower shaft length “L.,’”:
L.H.D.
280.6 ~ 282.2 mm (11.05 - 11.11 in)
R.H.D.
314.6 - 316.2 mm (12.39 - 12.45 In)

S5T-13



POWER STEERING GEAR AND LINKAGE (Mode! PR26SE)

Removal and installation

[tra-29

(24 -3.017-22}

Py
& Gear housing mounting bracket Rack mounting insulator
®
o
——
T

mmrh.ﬁ(((((((‘_x |

"k

s e

assembly
From

[ 88108 (9.0 - 11.0,6% . 80)

FJ: N-m (kg-m, f1-ib]
SRYIBR

e« Detach tie-rod ocuter sockets from knuckle arms with Tool.

SETTERA

¢ Instai pipe connector.
(1) Low-pressure side
[: 36 - 46 N-m (3.7 - 4.1 kg-m, 27 - 30 ft-Ib)
@) High-pressure side
: 30 - 35 N'-m (3.1 ~ 3.6 kg-m, 22 - 26 ft-Ib)

S$T-14




POWER STEERING GEAR AND LINKAGE (Model PR26SE)
Removal and Instailation (Cont’d)

arm SSTE24A

ESTE‘IEA]

Obsgerve specified tightening torque when tightening high-
pressure and low-pressure pipe connectors. Excessive
tightening can damage threads or damaged connector
O-ring.

The O-ring in low-pressure pipe connector is larger than
that in high-pressure connector. Take care to install the
proper Q-ring.

Initraity, tighten nut on tie-rod outer saocket and knuckle arm
to 29 to 49 N'm (3 to § kg-m, 22 to 36 fi-Ib). Then tighten
further to align nut groove with first pin hole $o that cotter
pin can be installed.

CAUTION:
Tightening torque must not exceed 49 N-m (5 kg-m, 38 ft-Ib).

Before removing iower joint from gear, set gear in neutral
(wheels in straight-ahead position). After removing lower
joint, put matching mark on pinion shaft and pinion housing
to record neutral position of gear.

To install, set left and right dust boots to equal deflection,
and attach lower joint by aligning matching marks of pinion
shaft and pinion housing.

5T-15



POWER STEERING GEAR AND LINKAGE {Model PR265E)

S
&
E}

®

';}@@’ (316 - 21 f1.6 - 24, 12 - 18)
= W Rear housing cover -
fii)*

Rear housing assembly F

5] 7-12¢07.12.81.37n

Soienokd valve

O-ring @
L Lock nir
S L ; Adjusting screw I3 TR

)
{42 - 8.0,

29 - 43} -~ SRring
Washer @ Bpring disc
,3 @/ L

T
-

Spring saal
Retainer

I 20 - 26 {20 - 2.7, 14 - zu}—.\ __ /@ Srhim
o Washar //OCB @/
=

Cylinder tube
[C] 20 - 26 (2.0 - 27, 14 - 20)

Gaar housing
Canter housing

End cover assembly
()58 - 74 (6 - 7.5, 43 - 54)

_——

—

Cattar pin
| P Boot band
M’f

Hﬁﬂ*“ Tia-rod @ ool clamp
& %30 - 50, Steering gear spacer
=) 22 - 36) Lock plate
T# spacer g
Tie-rod inner socket

[C] 78 - 98 (8.0 - 10.0, 58 - 72)
“[C) 78 - 98 (8.0 - W00, 50 - 72

- Tig-rod
Do not gisastembie,

ST-16
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Piion ol seal (B
'-"_F,.ﬂ'"-r‘

//,

ﬁ: Nem {kg-m, fi-i)
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POWER STEERING GEAR AND LINKAGE (Model PR26SE)

Y KVAR100700

S5T3208

357881

S5T4a50A

S8TOR R

SET0OEZD

Disassembly

1.

Prior to disassembling, measure pinion rotating torque.
Record the pinion rotating torque as a reference.

Belore measuring, disconnect cylinder tube and drain fluid.
Use soft jaws when holding steering gear housing. Handle
gear housing caretully, as it is made of aluminurmn. Do not
grip cylinder in a vise.

Remove pinicn gear,

Be careful not to damage pinion gear when removing pinion
saai ring. |

3.
4.

5.
B.

o Lo

Remove He-rod outer sockets and boots.

Loosen tie-rod inner socket by prying up staked portion,
and remove socket.

Remove retainer.

Remove pinion assembiy,

Drill staked portion of cylinder end cover with drill of 210 2.5
rm (0.079 to 0.098 in) diameter, until the staking is elimi-
nated.

Remove gear housing end cover assembly with Tool.
Draw out rack assembly.

Remove rack seal ring.

Using a heat gun, heat rack seal to approximately 40°C
{1C4°F).

Remove rack seal ring.

Replace rack seal ring and C-ring with new ones.

Be careful not to damage rack.

ST-17



POWER STEERING GEAR AND LINKAGE (Model PR26SE)

Hack Gi 1eal

/Euteminn bar |

29 mm socket

S5T4A72A

Me asuring pny\
*i’,/
[ i 1 I |

5573338

ATI 1275000

SET?51A

Disassembly {Cont’'d)

11. Remove center bushing and rack oil seal using tape
wrapped socket and extension bar.

Do not scratch inner surfaces of pl_nlun housing.

Ingpection

Thoroughly clean ail parts in cleaning solvent or automatic
fransmission fluld “DEXRON™™" type, and blow dry with com-
pressed alr, i available.

BOOT
Check condition of boot. If cracked excessively, replace it.

RACK

Thoroughly examine rack gear. Hf damaged, cracked or worn,
replace .

PINION ASSEMBLY

e Thoroughly examine pinion gear. H pinion gear is
damaged, cracked or worn, replace it,

¢ Inspect bearings to see that they roll freely and are free
from cracked, pitted, or worn bals, roliers and races.
Replace if necessary.

TIE-ROD OUTER AND INNER SOCKETY

o Check ball joint for swinging force,
Tie-rod outer ball joint:
4.61-46.09 N
{0.47 - 4.7 kg, 1.04 - 10.36 Ib)
Tie-rod inner ball Joint:
88-785N
0.9 -8.0kg, 2.0 - 17.6 Ib}

o Check ball joint for rotating torque.
Tie-rod outer ball joint:
0.29 - 2.94 N'-m
{3.0 - 30.0 kg-cm, 2.6 - 26.0 in-Ib)
Tle-rod inner bail Joint:
1.0 - 8.8 N-m {10 - 9¢ kg-cm, 8.7 - 78.1 in-Ib)

ST-18



POWER STEERING GEAR AND LINKAGE {Model PR26SE)

Axral and
play

h |
3

SETIE

Rack seal ring

Rachk taeth

KV48 104400
t Hack seal ring

i

SECLYE 523,

} Position gnd

SST0A4E

Back ol sesl

SST201A

Inspection (Cont'd)

s Check ball joint for axial end play.
Tie-rod outer ball ioint;
4 mm {0 in)
Tie-rod inner hakl joint:
0 mm {0 in)
e Check condition of dust cover. H cracked excessively,
replace it.

CYLINDER TUBES

Check cylinder tubes for scratches or other damage. Replace if
necessary.

Assembly

1. Using a heat gun, heat rack seat ring {made of Teflon)} o
approximately 40°C (104°F) and install it onto rack with your
hand.

¢ Using Tool, compress periphery of rack seal ring {made of
Teflon) to position and secure it on rack.,

Always ingsert the tool rom the rack gear side.

2. Insert rack oil seal.

¢ Place plastic film into rack olf seal to prevent damage by
rack teeth,

¢ Always remove plastic film after rack oll seal is positioned
propeatrtly.

¢ Make sure lips of rack oll seal face each other.

ST-19



POWER STEERING GEAR AND LINKAGE (Model PR26SE)
Assembly (Cont’d)

3. Install center bushing and rack ¢il seal with rack assembly.

’ 4. Insert rack oil seal and end cover assembly 1o rack then

tighten end cover assembly,
Rack oil seal

End cover assemhty

S58TaNA
2-3mm 5. Fasten gylinder end cover assembly to gear housing by
(0.08 - 0.12 in} staking.
o i
:ﬂb J (
Gear j End covar
housing aitembly
SET073R

. Set rack gear in neutral position.
Rack stroke “L'":
Refer 10 S.D.S.

| SETR076
7. Coat seal fip of oil seal with multi-purpose grease and
install new pinion oil seati to pinion housing with a suitable
tool.
:-i;-;ahie Gear housing ® Make sure lip of il seal faces up when instailed.
il seal
Lﬁar.lt asgernbly — geTaeEn

ST-20



POWER STEERING GEAR AND LINKAGE (Model PR26SE)
Assembly (Cont'd)

Gear housi + 8. Install pinion bearing adjusting shim(s).

| & Whenever pinion assembly, gear housing and rear housing
are disassembled, repiace shim(s) with new ones. Always
use the same number of shim{s} when replacing.

L \\ﬁ,mx

\

S3TO7TAH

9. Install pinion seal ring on pinien gear assembly.

¢ Using a heat gun, heat pinion seal ring to approximateby
40°C {104°F) before installing i onto pinion gear assembly.

® Make sure pinion seal ring is properly settled in valve
groove.,

MSSTBEEE
Ge _ 10. Apply a coat of multi-purpose grease to needle bearing
a housing roller and cil seal lip before installing pinion assembly in
1 gear housing.
EETD?EEI

11. Install pinion assembly to pinion housing.
Be caraful not to damage pinion oi saal.

) 12. Appiy a coat of multi-purpose grease to rear oil seal lip

e - Fear oil soaf . . s
T before instailing rear housing,
|I':_ g

Hear housing

ST-21



POWER STEERING GEAR AND LINKAGE (Mode! PR26SE)
Assembly {Cont’d)

/— Protrusion

S3T326B

3813186

Diaphragm —
pring @’""“Pﬁnuﬁ white
Washer Q

Retainar

S8TORME
Stake
Q Y
3
@

_ £y,
@)

SET3ZTE

13.

Install rear cover cap so that protrusion of rear housing

cover is positioned as shown in figure at ieft.

Be careful not to damage worm riing and oif seal.

14.

Install soiencid valve.

. Install diaphragm spring at retainer.

Always install retainer, spring washer and diaphragm
spring in that order.

¢ Make sure convex end (painted white) of diaphragm spring
taces outward when installing.

16. Instali retainer spring and adjusting screw temporarily,

CAUTION:

Ernsure steering gear spacer is installed with rubber side facing

rack.

® Attach lock plate (@ to side rod inner socket (.

e inseri steering gear spacer (5) to rack ().

e Apply locking seaiant to inner socket threads ().
Screw inner socket into rack @ and tighten to specified
tarque.

¢ Stake lock plate at two places.

17. Install steering gear spacer (&) to fock plate @),

5T-22



POWER STEERING GEAR AND LINKAGE {Model PR26SE)
Assembly (Cont’d)

18, Tighten outer socket lock nut.
Tie-rod length YL’
Heler to S.0.8.

S5TOGaR

19. Measure rack stroke.
Rack stroke *L':
Refer to $.D.5.

ES8T3078

20. Belore installing boot, coat the contact surfaces between
oot andg tie-rod with grease.

SETIz08

21. Install boot ¢lamps.
e To install, wrap boot clamp around boot groove twice,

Tighten clamp by twisting rings at both ends 4 {0 4-1/2 turns
with screwdriver while pulling with a force of approx. 98 N

{10 kg, 22 Ib).

¢ Install boot clamps so that they are behind the steering gear
housing when steering gear is attached to the vehicle. (This

will prevent interterence with other parts.)

of retainer

$T7-23



POWER STEERING GEAR AND LINKAGE {Model PR26SE)
Assembly (Cont'd)

98 N {10 kg, 22 1b}
I 88 N {10 kg, 22 1b}

Laft turn

Right turn
7

SETE48A

SETI2EB

537308

SSTES7A

Twist boot clamgp in the direction shown in figure at left,

® After twisting boot clamp, bend twisted and diagonally so it
does not contact boot.
Adjustment

Adjust pinion rotating torque as fellows:

1.
2.

2

10.

Set gears to Neutral without fluid in the gear,

Coat the adjusting screw with locking sealant and screw it
In.

Lightly tighten lock nut.

Tighten adjusting screw 1o a torque of 4910 5.8 N-m (50 to
60 kg-cm, 43 to 82 in-1h).

Loosen adjusting screw, then retighten it to 0.05 to 0.20 N-m
{0.5 t0 2 kg-cm, 0.43 to 1.74 in-ib}.

Move rack aver its entire stroke several times.

Measure pinfon rofating torque within the range of 180°
from neutral position,

Stop the gear at the point of maximum torque.

Loosen adjusting screw, then retighten it to 4.9 N'm (50
Xg-cm, 43 in-Ib).

Loosen adjusting screw by 80° to $00°.

Prevent adjusting screw from turning, and tighten lock nut
to specified torgue.

$T-24



POWER STEERING GEAR AND LINKAGE (Model PR26SE)

Adjustment (Cont’d)

11. Measure pinion rotating torque.
Within 100° from the neutral position:
Average rotating torque
0.8-13Nm(8- 13 kgcm, 6.9-11.3 in.lb)
Maximum forque deviation
0.4 N-m (4 kg-cm, 3.5 in-tb}
Except for above measuring range:
Maximum rotating torgue
1.9 N'm {18 kg-cm, 16 in-lb)
Maximum force deviation

SSTI00 D.E' H'm (‘E k‘g'ﬂm, 5-2 tﬂ*lh]

# If pinion rotating torque is not within speciications, readjust
it by starting from procedure 4, If pinion rotating torque is
still out of specifications after readjustment, replace steer-
ing gear assembiy.

1Z. Check rack sliding force on vehicle as follows:
a. Install steering gear onto vehicle, but do not connect tie-rod
to knuckle arm.
Connect all piping and fill with steering fluig.
Start engine and bleed air completely.
Discannect steering column lower joint from the gear.
Keep engine at idle and make sure sieering fluid has
reached normal operating temperature,
While pulling tie-rog slowly in the £11.5 mm {(£0.453 in}
range from the neutral position, make sure rack sliding
BE TG00 force is within specification.
t Average rack sliding iorce:
Average valua o (Mex. vatus + Min, vaiue) | Without HICAS

/B Z 206 - 265 N {21 - 27 kg, 46 - 60 Ib)

With HICAS

201.0 - 250.1 N {20.5 - 25.5 kg, 45.2 - 56.2 Ib)

g. Check sliding force outside above range.
Minmum vals Maximum rack siiding force:
Not more than 39 N (4 kg, 9 Ib) beyond above
value
“ e ¢ |If rack sliding force is not within specification, readjust by
(—0. IRTBL | 483} e repeating adjustment procedure from the beginning.
55Tn7a  poiition Unit: mmlind 1 o  If rack siiding force is still out of specification after read-
justment, gear assembly needs 1o be replaced.

©todo

—
.

Maximum value

Heck tiding fores
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POWER STEERING OIL PUMP

Disassembly and Assembly

Kﬂﬂnnﬂﬂtur bolt ) 49-69 {50 - 7.0, 36 -51)

Copper washar @ [‘

— Connettor () 69 - 78 (7.0 . B.0, 51 - 58!
Da not disassembly.

ﬂﬂ“ﬁ o

Eﬂ-ntrui Hﬂlm

[ 64 .6855.89,40.50;.

Puliey

14 - 18
{14 -18,10 - 13]

Fipxible hose

BucTion pipa

e
Drive shaft
it sea @ ﬂ
Frant housing
_ "\\ Wave washer gj:"g 5
| -35,
" \L Qlring inﬂar] ﬂ - 20 - 26

\"x h O-ring Eﬂu!erlam %

A Front side plate l/ /

Vane
.-'

Sub-brac ket _:’

[CJJ-, N-m {kgn, ft-)il

\ID} 31-421(3.2-4.3 23-37)

8571338

Pre-disassembly Inspection

Disassemble the power steering oi# pump only i the following
items are found.

e OGil leak from any point shown in the figure.

e Deformed or damaged pulley.

e Poor performance

SE5T1288
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POWER STEERING Oil. PUMP

g

Exvansion har

Drave dhaft

+
i miiiice
; SSTOIGB

Control valve

SETO2EA

Disassembly

CAUTION:

» Parts which can be disassembled are strictly limited.
Never disassembie parts other than those specified.

¢ Disassemble in as clean a place as possibie.

& Clean your hands before disassembly.

# Do not use rags; use nylon cioths or paper iowsls.

» Follow the procedures and cautions in the Service Manual.

® When disassembling and reassembling, do not et foreign
mafier enter or contact the paris.

¢ Hemove shap ring, then draw drive shaft out.

Be careful not to drop drive shaft.

Remove oil seal.

Be careful not 10 damage front housing.

&

Remove connector.

Be careful not to drop control vaive.

inspection

inspect each component part for wear, deformation, scratches,
and cracks. If damage is found, replace the par.
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POWER STEERING OIL PUMP

Rear housing side

Front housing side

— Punehmark

SET2804

SST4ETA

Assembly

Assemble oil pump, noting the following instructions.
o Make sure Q-rings and cil seal are properly instailed.

& Always install new O-rings and oil seal.

& Be careful cf oil seal direction.

e Cam ring, roter and vanes must be replaced as a set if
necessary.

¢ Coat each part with A.T.F. when assembiling.

® Pay attention to rotor direction.

® When assembling vanes to rotor, rounded surfaces of
vanes must face cam ring side.

e Inseri pin (@ into pin groove (1) of front housing and front
side plate. Then install cam ring @) as shown at left,
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TWIN ORIFICE POWER STEERING SYSTEM

Hydraulic Circuit

Stearing goar assermbly
| Rotary valve

Power cylinder
']
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i
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r
|
|
|
|
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|
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|

= L

=il | Spes
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|
I
i
1
1
i
i
1
L

Contral undt
S5Te20R
Schematic
r
: Without SUPER HICAS
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TWIN ORIFICE POWER STEERING SYSTEM

Wiring Diagram

HOLIMS T

INvHd
DN [AdYd

®

HO DANNGD E tdiA

1BOHE
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ALE
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{Rsiar o BUPER HICAS Wiring dlagram
for models squipped with SUPER HICAS.)
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TWIN ORIFICE POWER STEERING SYSTEM - Trouble Dlagnoses

Steering force —

Steering force during

falssie control —
t
Steering force I
guring 1uil tarns
176
i 'IIJ'E_‘II
o ) 100 158 200
o} 31 {62} i3 {124)

Vehicle spead kmfh {MPH|—= 5573388

Precautions

BEFORE DIAGNOSING THE POWER STEERING SYSTEM,
ENSURE THAT:

Vehicle stopped

a. Power steering components {gears, oil pump, plpes, etc.)
are free from leakage, and that oil levef is correct.

b, Tires are inllated to specified pressure and are of specified
size, and that steering wheet is a genuine Nissan part.

c. Wheel alignment is adjusted properly.

d. Suspension wlilizes the original design, and is free of
modifications which increase vehicie weight.

Vehicle in operation

8. Understand the trouble symptoms.
b. Engine is operating properly.

PRELIMINARY KNOWLEDGE HELPFUL IN CONDUCTING
PIAGNOSES

The power steering system is a twin crifice type, which uses a
vehicle-speed sensing, electronic control design. Valve sensi-
tivity is conirolled in response to vehicle speed to achisve
optimum steering effort. When a vehicle-speed signal is not
entered into the power steering contro! unit for approximately
1¢ seconds during normal operation {see NOTE below), a
fail-safe system activates to maintain the steering effort at a
level similar 1o that experienced during high-speed operation.
More precisely, if a foot-brake signai, parking-brake signal
and/or transmission position signat (N or P.range signal on
automatic transmission models and a neutral or clutch signai on
manual transmission models} are not entered, the power steer-
ing system is held in a “fail-safe” control state. When this
happens, a sympiom referred to as "heavy steering during
stationary turns'' sometimes occurs,

NOTE:

Normal operation refers to a driving condition in which the foot
brake pedal and parking brake lever are released, the shift
lever is in any position other than ‘“P” or “N” {automatic
tfransmission models}), the shift lever set in any position except
“N" {manual transmission models) and the clutch pedal is not
depressed.
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TWIN ORIFICE POWER STEERING SYSTEM
-~ Trouble PHagnoses {Without SUPER HICAS system)

Diagnostic Procedure 1
SYMPTOM:
Heavy sleering operation during stationary hurns

START J

!

1) CHECK STOP LAMP SIGNAL.
Turn ignition switch “ON' {with
engine JOFF), release foot brake
pedal and parking brake lever,

Set shift iever o any positicn

' 1| except "P” and N on auto-

SF=E

matic ransmission modeis or

o set shift laver to any position
except "N on manual transmis-
sion models, and ensure ciutch
o pedal is released.

:

<

!

Depress brake pedai and mea- (9K | Go to 2),

BET5638[ | sure voltage belween solencid

valve terminals of “check” con-
nector.
4

Bl Had Qi haivh] meeirch

e omm i BT RS e ot haukch
gm0/ waikph CH
T v 2w depcbied

1

i H 44 ER

Valtigs

Aggenx, B0 . N

1 EST DA
Tt

Yoliage:
4.4 - 8.8 volts {conatant)
- 0K
Cutside the above rangs or
voliage fluctuations

.. M.G.
iN.G.

Check if terminal voltage drops [ 9O-K. | Go to 5).

to 1 - 1.5V range approx. 10 sec-
ands after ignition switch is
turned ON.

No change (ouiside 4.4 - 4.6V

range} ... 0K

Vollage drop ... N.G.

ln.a.

@
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TWIN ORIFICE POWER STEERING SYSTEM
— Trouble Diagnoses (Without SUPER HICAS system)

Diagnostic Procedure 1 {Cont’d)

- ®
2 ¢

Check if stop lamp switch signal |
ts present at power steering
contral unit,

YES (12 volts — Brake pedal

depressed.) ... O.K.

NO (0 volts) ... N.G.

l{}.l't,

Bl
HHHEHE @
BETEHE

&5 & PN

'

Ensure that power steering con-
trol unit connector is connected

M.G.

Malfunctioning stop lamp switch
system

properly.

S5THEIR

= !

After ignifion switch is turned
“ONT, depress brake pedal and
measure voliage between sole-
noid valve terminals of “check’
conneclor.

4.4 - 4.8 volis {constant)

- LK,

Voltage fluctuations

NG
b

Malfunctioning power steering
control unit,

.. N.G.
lr::;u:.

Check it heavy steering cpera-
Hon accurs during stationary
hirns.

YES ... N.G,

NO {Lighter steering opera-

flon) ... O.K,

N.G

lD.K.
END

$T7T.33
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TWIN ORIFICE POWER STEERING SYSTEM
— Trouble Diagnoses (Without SUPER HICAS system)

Diagnostic Procedure 1 (Cont'd)

S8TS57R

2) CHECK PARKING BRAKE
SIGNAL.

Release foot brake pedal and

apply parking brake laver,

Measure voltage between sole-

noid valve terminals of "check™

Connecior.
i s Warm packing bese peech

P mmmmma P D e g Bt b by
Erwlioin rwcbzh CHY by maviich

Farkormy b ghie apiead
4

i 44 REY

Yeliapn

B o o e ———

Tume

Yoltage;
4.4 - 8.8V (consiant)
e LK.
Oulside the above range or
voitage fluctualions

0.K. R

Go to 3).

. N.G.
iﬂ.ﬁ.

Check if terminai voltage grops
to 1.0 - 1.5V range approx. 10
seconds after ignition switch is
turned ON.

No change (outaids 4.4 - 6.5Y

range;} ... C.K.

Yoltage drop ... N.G.

O.K.

Go to 5).

lN.G.

heck it parking brake swiich
gignal is present at power steer-
ing contral unit.

YES {0 volis - Parking brake

applied.}

NO {12 volts) ... N.G.

lﬂ,r:.

Ensure that power stearing con-
trél unit connactor is connacled

praperiy.

ST-34
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TWIN ORIFICE POWER STEERING SYSTEM
-~ Trouble Diagnoses (Without SUPER HICAS system)

Diagnosltic Procedure 1 {Cont'd)

O

7 G i {%

-2

a Turn igniticn switch ON and ap- |N.G. ,| Maltunctioning power steering
ply parking brake iever. controd unit

Msasure voltage between sole-

noid valve terminats of “'check”
connector.
Voltage:
4.4 « 6.6 volts (constant)
e QLK.

S5 TH6B

Yoliage fluctustions

o NG
ln,h;.

Check if heavy steering opera- NG. | Goto 4}
fion occurs during stationary

urns,
YES ... N.G.
NO (lighter steoring opera-
tion) ... O.K.

ioix.
END
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TWIN ORIFICE POWER STEERING SYSTEM
— Trouble Diagnoses (Without SUPER HICAS system)

Diagnostic Procedure 1 {Cont'd)

YL

S5TSE8R

3} CHECK NEUTRAL POSITION  [QK. i Depress cluich pedal (M/T
SIGNAL. model} and move shift laver to
Release parking brake lever. P EAST mcdel),
Move shift lever to Neutral (AfT Measure voitage betwaen sole-
and M/T models). Measure voll- naid valve terminals at “"check”
age between sclenoid valve ter- connecter.
minals of “"check’ cannector. Voitage:
t R T —. N.G. 4.4 - 5.6Y {constant) ... O.K.
TN Outside the above range or
B | I“"“'“‘“ e GN voliage fluctuations ... N.G.
g ! Q.K.
i SieiEsT .
L ffll-*ﬂ-.iﬂﬂt. ; T
Voilage: +
4.4 - 6.8V {constant)
oK. Go tc 4).
Outside tha 4.4 - 6.6V rangs
or Volitage fluctuations
e NG
i-q
N.G.
Check if terminal voltage drops [O-K. | Go 1o 5).
to 1.0 - 1.5V range approx. 10
seconds atter ignition switch is
turned ON.
Noc change (ouiside 4.4 - 8.6V
range) ... O.K.
Voltage drop ... NG,
iH.G_
N.G. | Maltunctioning position switch

Check if position switch signal is

presant at power steering con-
trod wnit.
YES {0 wolts, whan poaition
switch is ON} ... 0.K.
NO (4 - 5 volis} ... N.G.

lﬂ.K.

Ensure that power steering con-
trol unit connactor is connected

properly.

©
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TWIN CRIFICE POWER STEERING SYSTEM
— Trouble Diagnoses (Without SUPER HICAS system)

Diagnostic Procedure 1 {Cont’'d)}

9

S5THEHH

v

Turn ignition switch ON, depress
tlutch pedal (M/T model} and
move shift lever to “P'" (AT
madel).
Measure voltage between sole-
npoid valve terminals of “check”
connestor,

Voltage:

4.4 « 5.8Y {constant) ..., DK,
Voltage fluctuations ... N.G.

N.G. | Malfunctianing power steering

control gnit

lﬂ-l'{.

Chack if heavy steering opera-
tion occurs during staticnary
turns.

YES ... N.G.

NO {Lighter steering opera-

fion) ... D.K.

N.G. i Goto 1).

lﬂ,l{,
END

“ L which indicates

- sobenoid vaive
J:rl:gera!inn-
EETHIS

4) CHECK POWER STEERING
SOLENOID VALVE FOR
PROPER CGPERATICN.

Disconneact salenoid vaive con-

nector,

Apply vollage between connec-

tor termminals {on soianold valve

side) and touch sclenaid valve
to ensure thal it vibrates.
iVibration is felt aftar applied
voltage (s removed.)

Yes ... O.K,

Ne ... N.G.

P_I{,

» Adjusting steering gear as-
sembly adjust screw

& Malfunctioning steering gear
assembly

& Malfunctioning oil pump

ST-37
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TWIN ORIFICE POWER STEERING SYSTEM
— Trouble Diagnoses (Without SUPER HICAS system)

Diagnostic Praocedure 1 (Cont'd)

5} CHECK POWER STEERING
CONTROL UNIT FOR PROPER
QPERATION.

Check it power voltage is

present at power staering con-

trol unit.
YES {12v¥) ... O.K.

RO {0V} ... N.G.

N.G.

lc:-.rc.

Meaasyre solengid valve resis-
tance.
Disconnect solenoid vaive con-
aector, ang measure resistance
between connector terminals {on
solencid valve side.)
Resistance:
4 -8 ohms .. O.K.
0 ohms or infinite ... N.G.

N.G.

lt:u{.

Ensure that power steering con-
troi unit connector is connected

properly.

Check if heavy steering opera-
tich goocurs during stationary
Wirns.

YES ... NG,

NO {Lighier sieering cpera-
Y¥on) ... 0.K,

—

Malfuncticning ignidion power
gircuit

Malfunctioning solenoid valve
system

N.G.

Malfunctioning power steering
cantrol unit

lﬂ.i{.
END
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TWIN ORIFICE POWER STEERING SYSTEM
-— Trouble Diagnoses (Without SUPER HICAS system)

55T5618B

Diagnostic Procedure 2

SYMPTOM:

Light steering operation during high-speed driving

Raise rear whesls oft ground
and start engine.

'

Measure veltage between soie-
nowd valve terminals of “checik”
connector while driving vehicle
from Q to 100 kmv/h (D to 62
MPH).
Vollage:
0 kmih {¢ MPH):
4.4 - 8.6V ... O.K,
100 km/h (62 MPH):
18 -28V . OK.
Consiant voltage ... N.G.

l N.G.

Check speedometer far propar
operaticn.

YES ... O.K.

NO ... N.G.

l OK.

Chack A S.C.D. and vehicle
speed-sensing door iock for
proper operation,

YES ... O.K.

NO ... NG

QK.

& v

Check if vehicle speed signal is
present at pawer steering con-
trel unit.
While driving at very slow
speeds, connect power steering
unit connecior. Measuore termi-
nai voltage.

1 volt (Min.} and § volts (Max.)

are afternately repeated

- OK.

Mo voliage is present ... N.G.

ln.rz.

Ensiure that power steering con-
trol unit conneclor is connectaed

QK.
—*©
N.G. | Maftunctioning vehicle speed
senscor o spesdometer
C
N.G. | Check if vehicie speed sighal is
’ present at spesdometer.
Disconnect speedometer from
vehicle to faciitate work. Recon-
nect wiring. Measure valtage
between speedometer terminals
while driving vehicle a very
slow speads.
1 vkt {Min.} and 5 volts {Max.)
are allernaiely repaated ...
D.K.
No vollage is present ... N.G.
O.X. N.G.
N.G.
P
Malfunciioning
speedometer
Y

properiy.
éa

ST-39
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TWIN ORIFICE POWER . STEERING SYSTEM
—— Trouble Diagnoses (Without SUPER HICAS system)

Diagnostic Procedure 2 (Cont'd)

o

=

LT

B~

YiG

20 whileh indicates

¥
< scdoncid valve
up&ratiﬁn.

S5Th24B

'

Measure voltage between sole-
hoid valve connector terminals
of "check” connector while driv-
ing vehicte from D to 100 kmih (D
tex 62 MPH}.
Yoltage:
O ken/h {0 MPH):
44 - 8,6V ... O.K.
100 kmih (62 MPH):
18-28Y .. 0K
No voitage variations ...

QK.
i

Check if steering operation is
heavy during high-spaed driv-

NO .. NG,

N.G.
lH.G.

Mesasure solenoid valve rosis-
tance,
Disconnect solenoid valve con-
nestor, and measure resistance
petween connector terminals {on
sotenoid valve side),
Resistance:
q - § ohms ... Q.K.
0 ohms or infinite ... N.G.

v

N.G.

ing.
ln.;ﬂ:.

YES ... O.K.
END

~ ®

N.G.

lﬂ-}{,

Cisconnect solennid valve con-
nector.
Apgply voltage between connec-
tor terminals {on solenoid valve
side} and touch solenaid valve
Yo ensure that |t vibrates,
{Vibration is feit after applied
voitage is removad.)

Yes ... O.K.

Mo ... NG.

Malfunclticning power steering
control unit

*%N.G.

G K.

ST-40

Malfunctioning
sclenaid valve

¥

® Adjusting steering gear as-
saembly adjust screw

» Malfunctioning steering gear
assembly

¢ Malfunctioning oif pump




- TWIN ORIFiCE POWER STEERING SYSTEM
- Trouble Diagnoses (Without SUPER HICAS system)

Control Unit Inspection Table

The standard values (voitage), measured with an analog tester
in contact with the control unit terminal, are shown below:

Terminal No. Appiication

Standard value

1 Power

Approx. 12V

2 Ground

o

3 Vehicle speed senser input

1 volt (min.) and 5 volts
imax.) are alternately re-
peated when vehicle |s
driven at very siow spoeds,

4 Stop lamg switch input

Pressed: Apprax. 12V
Reiaased: 0V

Lo Meutral switch input

OV [clutch engaged and
shift leverin "N

-. M/T mogals

QV (seiactor faver in "N or
“PTY .. AT modeis

4 . BV (excest for the
above)

6 Parking brake switch input

Applied: OV
Rsleased: Approx. 12V

Power steering solencid
valve cutput

D km/h 4.4 - 55V
100 kmi/k 1.8 - 2.8V
Fail-s=fe 1.0 - 1.6V

Performance of Controller

Duatput amperage (Al

.25

0.1

|12 (7}
T

5D (31} 175 (108)
1 T ] T | — T T | | T F T 3 f ¥
50 {31) 100 150 200
{62 193} {124)

e

Vehicle speed kmih éMPH)

S5Tla88
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TWIN ORIFICE POWER STEERING SYSTEM

— Trouble Diagnoses (With SUPER HICAS system)
. —eee e — e e e D ————

Diagnostic Procedure 1
SYMPTOM:

Heavy steering operation during stationary lurns or light steer-
ing operation during high-speed driving.

START
I
Check in self-diagnosis mode. Q..
Refer to page 57-70. T

lu-a.

Repair malfynctioning part de-
@ tected by seli-diagnaosis.
e | || Refer to "SUPER HICAS SYS-
ot o = — 2 (0 ey | TEM” — Trouble Diagnoses.
SELF=frify RESILTS )= " 1 | Diagnostic Procedures 5 {o 12,
“:‘:‘:!I’E :EE‘E-T imm I Ly F i .
_ECU BT IRABER ~ :,"1[@” Check for heavy steering opera- | N.G.
mm' tion during stationary turas or
r . light steering operation during
8874788 | high-speed driving
YES ... NG,

NO {Liphier steering opera-
tion; Stationary turns.
Heavier steering opera-
tion, High-speed driving.)

e 0K,
lcr.p:_

f END

B v
CHECK POWER STEERING S0- I N.G. Maifunctioning power steering
LENOID VALVE FOR PRCPER s0lenoid valve
OPERATION,
Disconnect solenoid valve con-
nector.
Apply voltage between conrnec-
ter terminals (on solenoid valve
sokenoid vakve side) and touch salenoid valve
yﬂﬂﬁfﬂ"ﬂ;ﬁmm to ensure that it vibrates.
(Vibration is !elt after applied

violtage is removed .}

Yes ... O.K.

No ... N.G.

v

l{li{_

» Adjusting steering gear as-
sembly ad|ust screw

® Maifunctioning steering gear
assembly

« Malfunctioning oil pump
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SUPER HICAS SYSTEM

HICAS Component Parts Location

HICAS sofenold valve Resorvoir tank

Steering Contral unjy
angle sensoHr

Fail-safe vaive

Power steering
solencid

i pump

S3Te048
System Diagram
HICAS sofenoid vahe Controd uanit
Vahicle spesd sengor
Staering angle Power
I SERSOr ':"fhﬂ{*ﬂf
i Reseryoir tank '
+
' Osf pump
Centaring
t0ring
"' : Fail-safe
~ ; Valw
Fowet steering
sobenaidg
S5Y451B
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SUPER HICAS SYSTEM — On-vehicle Inspection

Checking Fluid Level

Maintain: the fluid level so0 that the lower surface of the float is
maintained between the "L and "H'" marks on the gauge rod.
The fluid level should be checked when the engine is stopped
and the fiuid temperature is normal,

CAUTION:
e Do not overtill.

¢ Recommended fluid is Automatic Transmission Fluid
“Dexron’ " type.

5573738;

Checking Fluid Leakage

Check lines for proper attachment, ileaks, cracks, damage,
loose connections, chafing and deterioration.

Fiuid leakage should be checked for when the oif temperature is
normal with the engine idling.

SETHISE

Measuring Rear Toe-in
Measure distance “A"” and “B” at the same height as hub

Lires paraliel to .
centar line of body  °

center,
Total toe-in:
A-~B:@Q-4mmi{D-0.16in)
20: ¢ - 22
e Refer to “"SUPER HICAS” in section RA.
Front
EFAgA & Totsl toa-in angie = 20
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'8 SIMULATED DRIVE TESTH
f SELECT MENITOR ITEM

-

MEIH SIGHALS

iy T ——

SELECTION FRIM MEHL

S5TIT5R

B ACTIVE TEST § ﬁ'

LR TLE HIGH SPEE[:
COMDITECH

ruw==== MEMITOR *t===x=

STEERIHG RNG R 11°

HICAS 34l RQ. 536

POWER 5TR S6.  1.054

CAMNCEL

SETSE

H

inspection of HICAS System Operation

CAUTION:
Ensure that shilt lever is set to “P” (A/T model) or “Neutral”
{(M/T model) befare checking HICAS system operation.
b
x|

When CONSULT is used:

1. Have a helper sit in thé driver's compariment and raise
vehicle.
{Use a two-pole iift or a center poie it so that the four
wheels are free to rolate.)

2. Connect CONSULT unit to diagnosis connector and start

engine,

Touch "START" on CONSULT display.

Touch "HICAS", "ACTIVE TEST" and "SIMULATED DRIVE"

in that order,

B W

5. Touch "START" when MAIN SIGNALS display is reversed.

6. Touch “"START.”

After simulated drive condition has continued for 5 minutes, it
will automatically cancel and CONSULT unit wiil then show
“TEST IS INTERRUPTED YO AVOID OiL TEMP. RISE™ display.
To cancel this mode during self-diagnosis, simply touch
“CANCEL",
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SUPER HICAS SYSTEM - On-vehicle Inspection

Neautrs position

5573788

il pressure {Rear wheeal

steer angle)

[
¥

Inspection of HICAS System Operation (Cont'd)

7.

Operate engine at speeds greater than 2,000 rpm, and turn
steering wheel 180" in one direction from the neutral
position. Measure extension value of one power cylinder
rod and retraction vaiue of the other. Then, turn steering
wheel 180° in the other direction from the neutral position,
and measure extension valuge of one cylinder rod and
retraction value of the other. Determine strokes of respec-
tive power cylinders by adding (measured) extension and
retraction vailues.

Measure rod strokes in as short a period of time as possible.

Standard stroke:
When turned 1o the right
2.6 mm {D.102 in)
When turned to the left
2.6 mm {D.102 in)
Total stroke
5.2 mm {0.205 in)

When CONSULT is not used: @

Have a helper sit in the driver's compartment and raise
vehicle.

(Use a 2-pole lift or a center pole iift 50 that the four wheels
are free to rotate.)

Set HICAS system in self-diagnosis mode,

Turn ignition switch “OFF",

Set shift lever to "P" or "N” position (A/T model), or
“"Neutral" position {M/T modei).

Turn ignition switch "ON”,

immediately start engine.

Turn steering wheel from left to right {at least 20° from the
neutral position ) 5 times or more, then depress foct brake
pedal at least 5 times ail within 10 seconds after ignition
switch has been turned “ON".

Sel steering wheel to a point approximately 10° from the
neutral position and check to ensure that rear wheeis turn
to the left and right alternately.
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SUPER HICAS SYSTEM — On-vehicle Inspection
Inspection of HICAS System Operation {Cont'd)

4. QOpearate engine at speeds greater than 2,000 rpm, and turn

steering wheel 180° in one direction from the neutral
Neutrsl ”“““ﬂﬂ“\ position. Measure extension value of one power cylinder
rod and retraction value of the other. Then, turn steering
wheel 180° in the other direction from the neutral position,
and measure extension value of one cylinder rod and
retraction value of the other. Determine strokes of respec-
tive power cylinder rods by adding (measured) extension
and retraction values.

Measure rod strokes in as short a pericd of time as possible.
S5T378B Standard stroke:
When turned to the right
2.6 mm (0.102 in)
When turned 1o the left
2.6 mm (0.102 in)
Total stroke
5.2 mm (0.205 in)
Do not depress foot brake pedal during operation check,
otherwise the operation will be stopped.

Bleeding Hydraulic System

Betore bieeding air from the MICAS system, be sure to bleed air
from the power steering system.

Refer to "SUPER HICAS SYSTEM — Repair of Component
Parts’.
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SUPER HICAS SYSTEM — Repair of Compenent Parts

Power Cyiinder

Mﬁﬂ-uuu-mﬂ-m

l"'»}

-

Lo

LHH-‘EW

& e o
2/

(] a5 - 60 (4.6 - 6.1, 33 - 49)
[ : N-m (kgem, f1-1b)

S5T807B

REMOVAL
o Detach power cylinder lower iinks from axle housing sock-
ets with Tool.

& Disconnect ol pipes from power cylinders and remove
power ¢ylinders.
CAUTION:

Plug openings of vil pipes and power cylinders to prevent entry
of toreign particles after removal.

INSTALLATION

1. Before installing power cylinder on suspensicn member,
wipe power cylinder bracket and mating surface of suspen-

o A DR S sion member, Using the left side of the bracket as a
W | :]—mm}l reference point, locate tha right side {oblong hole side) and
install power ¢ylinder.
CAUTION:
=T RH.CZ> | & To prevent entry of foreign particies, clean off pipes and

connectors using dry compressed air,
b. Ensure that your hands are clean and free from foreign
pariicles when connacting oll pipes.

ST-48
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SUPER HICAS SYSTEM — Repair of Component Parts

# SIMULATED DRIVE TESTE
I SELECT memiToR ITEM
TR SIGHALS

SELECTEON FROM MENL

237375B

Power Cylinder {Cont'd)

2. Install power cylinders and o pipes.

3. After instaliing jower link assembiies, check toe-in o en-
sure tha! # is within specifications. I it is not within
specifications, perform proper adjustments.

Refer to "SURPER HICAS™ in section RA.

BLEEDING HYDRAULIC SYSTEM

Betore bleeding air from the HICAS system, be sure to bleed air
from the power steering system.

CAUTION:
Ensure that shift lever is set to “P” (A/T model) or "Neutrai”

{M/T model).

When CONSULY Is used:

1. Connect CONSULT unit to diagnosis connector on body
side,

2. Have a helper sit in the driver's compartment and raise
vehicle.

Use a two-pole IIft or a center pole ift so0 that the four wheels
are free to rotate,

3. Start engine.

4. Touch “START" on CONSULT display. {Disptay will then
change.)

5. Touch "HICAS”, “ACTIVE TEST”, “SIMULATED DRIVE"
and "START" in that order.

Before touching “START", ensure that MAIN SIGNALS display
is reversed.

6. Touch "START".
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SUPER HICAS SYSTEM — Repair of Component Parts
| Power Cylinder (Cont’'d)

S5THEE

5514978

7.

10,

Operate engine at speeds greater than 2,000 rpm, and turn
steering wheei 180° to the right from the neutral position.
Loosen righi power cylinder bieeder valve 1o bleed air, then
retighten. Return steering wheei to the neufral position.
Operate engine at speeds greater than 2,000 rpm, and turn
steering wheel 180%° to the left from the neutral position.
Loosen left power cylinder bieeder vaive o bieed air, then
retighten. Return steering wheal t0 the neutral paosition.
Repeat steps 7. and 8. until there are no air bubbles in fluid.
While biceding air from power cylinders, never aliow fluid
levet to drop below inlet port of reservoir tank (by adding
fluid as required}.

Touch “CANCEL" on CONSULT display ang turn ignition
switch OFF,

When CONSULT is not used: @

1.

Have & helper sit in the driver’'s compartment, and raise
vehicle.

Use a two-pole lift or center paie lift so that the four wheels are
iree to rotate.

2.
(1)
(2)

(3)
(4)
(9)

Set HICAS system in self-diagnosis mode.

Turn ignition switch "OFF".

Set shift lever to "P" or "N” position {(A/T model}, or
“"Neutral™” position {M/T model).

Turr ignition swiich "ON",

immediately start engine.

Turn steering wheel from left to right (at least 20" from the
neutral position ) & times or more, then depress foot brake
pedal at least 5 times all within 10 seconds after ignition
switch has been turned "ON", |

Set steering wheel within 10" from the neutral position.
Ensure that rear wheeis turn to the left and right aiternately.
{Cperate engine at idling speed, and urn steering wheel
180° to the right from the neutral position. Loosen right
power cylinder bleeder vaive to bleed air, then retighten.
Haturn steering wheel o the neutrat position.

Operate engine at idling speed, and turn steering whee!
180° to the left from the neutral position. Loosen left power
cylinder bleeder vaive to bleed air, then retighten. Return
steering wheel tg the neutral position.

Repeat steps 4. and 5. above until there are no air bubbles
in fluid. Whiie bleeding air from power cyhlinders, never
ailow fluid level to drop below iniet port of resarvoir tank {by
adding fluid as requirad).

Turn ignition switch OFF to complete self-diagnosis opera-
tion.
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SUPER HICAS SYSTEM — Repair of Component Parts

Power Cylinder (Cont'd)
DISASSEMBLY AND ASSEMBLY

Fower cylinder

6 -8 Siroks stopper Dust boat |
%/ (0.6 - 0.6, 4.3 - 5.8) #|
B ' {7 - e
o (38 - 4.7, 27 - 34)
: Duter link

Air bieeder

Lock nut
[ 43 - 69 (8.0 - 7.0,

3% . 51} Baot band

{8 Nem (kg-m, )

SETE108

Power cylinder assembly cannot be disassembled, When it is
maltunctioning, repiace power cylinder as an assembiy.

DISASSEMBLY

1. Remove clamps from left and right dust boots, and move
dust boots toward outer links.

2. Aftach wrenches to left and right ball joint sockets, and turn
in directions that ioosen iower links. RBemove one of loos-
ened lower link assemblies,

S5TEYTE

Width scross fsts

3. Loosen stroke stopper lock nut from which lower Jink
assembly was removed, and remove stroke stopper.

Lock nut

Stroke stopper SSTI660

$T-51



SUPER HICAS SYSTEM — Repair of Component Parts
Power Cylinder {Cont'd)

o While attaching a wrench to "width across fiats” section of
rad end frem which stroke stopper was removed, remove
the other lower link assembly,

. ASSEMBLY

1. Install siroke stopper and lock nut on the lawer link assem-
By to be assembled.

2. Apply Locktite to inner ball joint thread. Attach a wrench to
“width across flats™ section of piston rod (located on the
other side} to prevent rod from turning. instalt lower link
assembly.

85761368

3. After installing stroke stopper and lock nut on the other
lower link assembly, install lower link assembly. Attach a
wrench to inaer ball jeint {to prevent it from tarning), tighten
inner socket to specified torque.

inner sockek
{3): 78 - 98 N-m {8 - 10 kg-m, 58 - 72 fi-Ib)

S5T7814B
T 4. |If stroke stopper was moved during removat of lower link,
[C] 40 - 69 W-m adiust it after installation, as described below:
(5.6 - 7.0 kg-m, 36 - 51 ft-lb) (1) Loosen lock nut which secures stroke stopper.

{ﬂ‘f_-‘ﬁgg ) (2) Turn stroke stopper until clearance between inner ball joint
and stroke stopper is 2.8 to 3.1 mm {0.114 to 1,122 in} on
each side.

(3) Tighten lock nut securely.
W Lock nut:

ppeyp——

{7: 49 - 69 N'm (5.0 - 7.0 kg-m, 38 - 51 ft-ib)
(4) Recheck clearance between inner ball joint and stroke
$5T391B stopper on each side,
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SUPER HICAS SYSTEM - Repair of Component Parts
Power Cylinder (Cont'd)

5. Install dust boot using new boot band and clamp.
¢ Apply a coat of grease to grooves at boot location.

5573228
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SUPER HICAS SYSTEM — Repair of Component Parts

Oill Pump

Connectar palt

{Nes.78 [527.35(28.38,20-28
{7.0-8.0.51-58)
Front braeket

O-ring Q [!
/ Controt valve
Soring
% J Q- rmg
: :-L".'"- S f
: 4 Dirive shaft

f};i seal a ﬂ

{N1a.18014.18,10. 1)

Front hiovuging -L | Stapper bracket

Wave washer a ‘-

O-ring {Inner}

D-ring {Guter} E}ﬂ

Front side plate Suction pipe ‘ “ Spring
Vane - Quring 6 ﬂ [ Contral vaive
! 0-ring {Innerl ' [Foi
? $ E \ Ju-mt

Vane X,

Cam ring

ﬁﬂﬂ nector bolt
Center huusmg H .78
Wave wagher E: ;‘_.: i.u
D-ring [Gutar} E} ﬂ Cﬂﬂrﬂﬂ washer
Rear side plate @ n

Rear housing

H 1 N-m (kg-m, ft-db}

SETME

PRE-DISASSEMBLY INSPECTION

Disassemble the power steering oil pump only if the following
items are found.

@ & Qit leak from any point shown in the figure.

e Deformed or damaged pulley.

Procedures for disassembly and assembly are the same as

1 those for the power steering oil pump.

oy
-

S8T35dB

ST-54



SUPER HICAS SYSTEM — Repair of Component Parts

55739568

Drive shaft

3573998

Disassembly
CAUTION:

& 8 8 80

1,

Paris which can be disassembled are sirictly limited. Never
disassembie parts other than those specified.
Disassembile in as clean a place as possible,

Clean your hands before disassernbly.

Do not use rags; use nylon cloths or paper towels.

Follow the procedures and csutions in the Service Manual.
When disassembling and reassembling, do not let foreign
matter enter or conlact the pars.

Remove connector,

Be carehil not o drop control valve.
Be careful not to confuse main side wih sub side.

bl A

3.

Remove rear housging.

Remove center housing.

Remove cam ring, rotor and other parts from center hous-
ing {sub sida).

Remaove cam ring, rotor and other parts from front housing
(main side).

Se careful not ta confuse main side with sub side.

6. Remove shap ring, then draw drive shaft out,
Be careful not to drop drive shaft.
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Disassembly {Cont’d)

|

SETS00E
.
| B

E
| E:,'
¥om s

1

7 i

ol

EETA02R

Press
S8T4038

7.

Remove oil seal.

Be careful not lo damage front housing.

inspection

It any of the feHowing parts are scratched or damaged, repiace
oii pump assembly,

Mating surfaces of front housing and cam center housing
Maling surfaces of rear housing and cam center housing
Front housing bushing (at drive shaft support location)
Flow control valve

Drive shaft

Rotor

Assembly

Assemble oii pump in the reverse order of disassembly, noting
the following instructions.

2.

Before installation, coat the C-rings and oil seal with A.T.F.
Make sure G-rings and oil seal are properly instaiied.
When assembling vanes to rotor, rounded surfaces of
vanes must face cam case side.

Always install new O-rings and oil seal.

Be carefui of oil seal direction.

Press oil seal into front housing and apply grease to sealing
lips.

Press shaft assembiy into front housing and install snap
ring.
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Assembly (Cont'd)

3. Install component parts on front housing in the order
indicated below:

O-ring Valve washer 1) O-ing x 2

Center housing

2} Wave washer
\ / 3} Side piate
k ﬁ: 4} Rotor [thickness: 16.25 mm (0.6398 in) {main side); 13 mm
(0.51 in} (sub side)]

mm {0.51 in} (3ub side}]

4. Place packing on front housing and position center housing
on the packing. In the manner similar to step 3. above,
install component parts on front housing (sub side).

5,
@ | \ 5) Vane
| 6) Pin
%O 7). Cam ring ithickness: 16.25 mm (0.6398 in) (main side); 13

—

i

Gasket
CAUTION:
o Ensure that O-rings are positioned properly.
; e Ensure that vane is installed with curved side facing cam
l'll- Front housing fiﬂﬂ. -
| a Use cam, rofor vane as original singie unit.
[;j ¢ Ensure that control valve moves smoothly.
SSTAgAD
flear housing side Front houslng side & Pay attention 1o rotor direction.

EETEEEAE

# Pay attention to cam ring direction.

S5T2058
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SUPER HICAS SYSTEM — Repair of Component Parts

HICAS Solenoid Valve and Fail-safe Valve

e Do not loosen fock nut which secures solenoid since HICAS
solenoid fair-safe valves are of types that should not be
disassembied.

:ﬁ,1 e |[f any part is found 10 be malfunctioning, always replace as

110 a vailve assembly.

SETA05H

.
SET46E
e ‘Whensver tubes are disconnected, check tube seat for
scratches or damage. A scratched or cracked tube seat may
Kv32101100 cause oil leakage. Repiace it using pin punch.

SST30YE
HICAS salencid valve Fail-safe valve
] Part Nb. 4GE28-31P10 49528-52110
1 I A [dia.) i {n) 1.5 (0.059) §.5 [0.258)

A idia.)

S5Ta0rE

Steering Angle Sensor

& Ensure that sieering angie sensor boits are secure and
tight.

& it any part of steering angie sensor is malfunctioning,
replace steering angie sensor assembly.
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e

Q.K.

N.G.

S3T104B

Steering Wheel
CHECKING NEUTRAL POSITION

Check that the steering whee! is in the neutrai position
when driving straight ahead at a speed of at least 70 km/h
(43 MPH),

i it Is not in the neutral position, remove the steering wheel
and reinstall it correctly,

it the neutral position is between two serrated testh, loosen
tie-rod iock nut and move tie-rod in the opposite direction
by the same amount on both le# and righi sides to compen-
sate for error in the neutral position.
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WORK FLOW

_— —_— —
| T = = ""'mm."'—_l—-u—_-l—'l-!m-!rnHmm—-.—_l.l_.ﬂ—.-__..u_u_.u.u..uu..l_,

How to Perform Trouble Diagnoses for Quick

and Accurate Repair

CHECK iN

<Fteferew:e item

EISTEN TO CUSTOMER
COMPLAINTS AND CONFIEM.

INVESTIGATE {TE
TQ EACH SYMPTD

MS RELATED Symptom Check
M. {See page §T-62.)

BASIC INSPECTION

-

Fluid
(See page ST.63.)

level and leakage check

-— e — — — o T oTRT ™

CHECK

PERFORM SELF-DIAGNOSIS
PERFORM REAR WHEEL ACTION

<5&If-diagnﬂsis

(See page ST-70.)

Preliminary
checic

T

Rear wheel action check
{See page ST-64.)

INSPECTIHON ON THE
BASIS OF EACH
SYMPTOM

e Akl el A Ay e e war

Self-diagnostic item

INSPECTION ON THE
BASIS QF EACH MAL.-
FUNCTION

REPAIR/REPLACE

' ]

-_—_ A — — — T . o s s aag

FINAL CHECK

0K,

( CHECK QUT )

ST-61
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Diagriostic Procedures 1 to 4
{See pages ST-75 to 85.)

(See pages 5786 to 95.)
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'—"_'mmwﬂ__iﬂ_-ﬂMHi—_—uu—.“

Sympiom Chart
DIAGNOSTIC TABLE

FROCEDURE Fretminary Diagnostic Progedure
Check
REFERENCE PAGE (5T-} B3| A |pa]ve) Y| TeiBOEBE BB |An{00{or o2 |04]as
rlalmielwo|lrlieole|2jin N
: DRIl | S8 0D e
. "; ﬂ S 312131333 13813 ﬁ 3 2
R RE
L §i5]{eleigigisg|ergiglg|e 3
EYMPTGM »| mfmjlafajajsja|lala|laldala|lal a
dl Ble|lliBieiglelg|l2|lelulggle|
Eiclelele | il |2 | Bl2|%| 5
EIEJE|B|2|2|8| 88| 2|8|2l2|¢ ¢
AN INAR SR SRS SR-AN AN AR AR S0
cjidia|ls|d|aiagla|la|lad|lalalalald
Ng warning lamp comas on whan ignilich switth is turnad “ON" o o
Warning famp comes oa when enging is running O i DD DD | DD
Abnormal nise is emitied. I 2
Vehicle behavior is unusval (due 1o maifunctioning HICAS systam.) I IO T IO T N T NN T N N o B
TR TR
Systern i3 not sal in gelfdiagnosis mode. i
Sall-
dirgnosis Glagnosad part ' CONSULT inmdication
coda No.
. HICAS golengid valve (AH) oot |BICAS SOLENGID-A o
pit i5 ot presant, ABNORMAL SHGMAL]
» HICAS solenoid valva (LM) out- [HICAS SOLENOID-L o
put iz not present. {ABNORMAL SIGNAL] .
3 Fail-zafe vaive oulpul i$ not FAIL-SAFE VALYE ~
present. {ABNOFMAL SIGNAL]
£ ) Pawer steering sclenoid output | POWER STEERING SOL .
o 15 nat preasnt, [RBNORMAL SIGNAE] )
= VEHICLE SPEED SENSCR
§ g Vehkizia spead signal is not ING SIGNAL] {-a} o
(= present CAR SPEED BENSOR -
% [SIG-SUDDEN TURN] [-b)
E STEERING ANGLE SEN
5 [NQ ANG SIGNAL] (-8}
STEERING ANGLE SEM
Steering angle sensor Input 15 {[NO NEUT SK3NAL] {-b} a
AGE Present, STEERING ANGLE 5EN
INEUT S1G-360" OFF] (¢
7 STEERING ANGLE BEN
[HEUT SiG-30" ON] {-o)
g Farking brake {AT) or clytch . O
=wich (MY) Inpi is not present. ’
g tndibitor switch {AT} or neutrak _ o
switch [(MT) inpat ix not prazent.
. R TR
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Preliminary Check
CHECK 1
H } ox Checking fluid level and fluid leakage
R Refer to "SUPER HICAS SYSTEM — On-vehicle Inspection’ on
page ST-44,
SET3738

.....

3376058

CHECK 2

@ : ya Parform sel-diagnosis.
. ‘ Refer to "'Self-di o :
B seLEsY hws mibe [ EELTT3 O o | Self-diagnosis™ on page ST-70.

EEEEEEE | | f}j

{=F4 HEHI T

GOEILE TEST

IST47ER

S5T-63
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Preliminary Check {Cont’d)

B SIMULATED DEIVE TESTH
Iv SELECT mamIToR TTEM
PRI Sichal 5

SELECTIGN FRGM MEHL
e - T

I

STAKT

85TI7SE

B ACTIVE TEST B

DEIUE HiGH SPEED
CEHEITIGEN

======u MEHETHE swsesssem
STEERIHG aHG R 11"
HICAS SHL R, 354
POMER STR S8L 1.05a

CANCEL |

SETIFVB

il s8T460B

CHECK 3
FPerform rear whee! action check,

When CONSULT is used:

1.

Ll

6.

Have a helper sit in the driver's compartment, and raise
vehicle.

{Use a two-pele Hft or a center pole lift so that the four
wheels are free 1o rotate.}

Conrnect CONSULT unit to diagnosis connector and start
engine.

Touch "START on CONSUAT display.

Touch "HICAS", "ACTIVE TEST" and "SiMULATED DRIVE"
in that order.

Touch "START” when “"MAIN SIGNALS" display is re-
versed,

Touch “"START".

After simulated drive condition has continued for 5 minutes, it
will automatically cancel and CONSULT unit will then show
“TEST IS INTERRUPTED TO AVOID OIL TEMP RISE” display. To
cancel this mode during self-diagnosis, simply touch
“CANCEL".

Whiie running engine at speeds greater than 2,000 rpm, turn
steering wheel 180° to the left and right from the neutral
position. Ensure that rear wheels steer in response to
rotation of steering wheel.
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SUPER HICAS SYSTEM — Trouble Diagnoses
Preliminary Check (Cont'd)

w/ \\- / When CONSULT is n?t .uaad: Y |
\E_’;“ﬁ _________ — 1. Har:eia helper sit in the driver's compariment and raise
vehicie.

(Use a 2-pole iift or a center poie lift so that the four wheels
are free to rotate))

f b s 2. Bet HICAS system in self-diagnosis mode.
U'“‘ T (1) Turn ignition switch “OFF”".
- 1TV (?) Set shift lever to "'P" or "N” position (A/T model), or
\ "Neutral” position {M/T model).
N (3} Turn ignition switch “ON".

SSTATB] {4} Immediately start engine.

(3) Turnh steering wheel from left to right {at least 20° from the
neutral position } 5 times or more, then depress foct brake
pedal at least 5 times all within 10 seconds after ignition
swiich has been turned "ON".

3. Set steering wheel to a point approximately 10° from the
neutral position and check to ensure that rear wheels turn
to the left and right alternately.

BETaF R
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SUPER HICAS SYSTEM —- Trouble Diagnoses

Component Parts and Harness Connector
Location

Fali-zafe valve

Sreering angle sansor

S5THHR
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Circuit Diagram for Quick Plnpoint Check

SUPER HICAS SYSTEM - Trouble Diagnoses

S8T6168
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SUPER HICAS SYSTEM — Trouble Diagnoses
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Wiring Diagram {Cont'd)

SUPER HICAS SYSTEM — Trouble Diagnoses
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SUPER HICAS SYSTEM — Trouble Diagnoses

[ SELECT Dl MOOE E E

SELF-DIMGE RESULTS

PATR MONITGE
e ————— S R

ACTIYVE TEST
ECU PART MUMEER

S5T4128

B SELF-DIAG RESULYS N J
FAILURE DETECTED

sk M FRILURE #%#+%

PRIFMT

8 SELF-DIAG RESULTS B}
FAILURE DETECTED

HIfAS SHELEMGIG-L
[AENGRMAL S1GHAL]

FRIN

S5T41¥3B

i SELECT DIaG MEDE ! H

SELF~DIRG RESULTS
DaTA HMHTTHR
ACTIRE YEST

T Rl v

ECH FART HUMEBER

:

S8T4140

& SELECT MBRITGR ITER

[ —— k-l

ALL STGHAELS

- —TTTTTTTTTTTTTT e,

SELECTIMN FREM MEHU

e e e e o e T T T e,

..... [P S bar o' mnbdephnbdosbeosbofo b —

T R

SETTINGH "= T A\

EZTH58

Self-diagnosts (When CONSULT is used)

Start engine,

Touch START {on CONSULT display!.
Touch HICAS.

Touch SELF-DIAG RESULTS.

Self-diagnostic results are shown on display.
Refer to Table on page $T-71.

For reference:
Recording inpul/output signals using data monlior function

Start engine.

Touch START {(on CONSULT display).
Touch HICAS.
Touch DATA MONITOR.

Check to ensure that the ALL SIGNALS display is reversed,
Touch START. Refer o Table on page ST-72.
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Self-diagnosis (When CONSULT is used) {Cont'd)

# Touch RECORD o record data,
Ensure that ON-QFF signal is produced when signal is entered

FTEHETER  fqHG FAIL [ from each sensor while monitoring.

CaR SEEED Ol rh Te cancel data recording during aperation, touch CANCEL.
STEERING stz L &9

HELUTPRL $I6 i H

STHF LRHF SW GFF
PRECCLLITEH % £ H

HECTERL S i H
ENG FEI UNDER 1500
HICAS S8l Fi, 3
FIWER STR S6L 1. 0%A
FECURD
FTMOHITER 3700 Fall )
FAILIAFE-U i H
FilLIRFE ]

WaRHIMG LaMF BiFF

FECORD
514166
Self-diagnosis items
Diagrostc item Cescription Remarks

TTNO FAILURE " e Mo failure has been detected.

VEHICLE SPEED SENSOR e MO vehicie speed signal is entered after vehicle has been
NG SIGNAL] [-a) aperated,

VEHICLE SPEED SENSOR :

Vehi ' iy ch i ion.

[S1G-SUDDEN TURN] ()} e Vahicle speed signal abrupliy changes during operation
STEERING ANGLE SEN » Steering angle has not been changed while driving at a
{ND ANG SIGNALL (-a) speed of at least 60 krm/h (37 MPH).

STEERING ANGLE SEN o Neulral fON) signal is not entered after vehicle has been
{NOQ NEUT SHGMALL {-b) driven,

STEERING ANGLE SEN & Neutral [ON) signal is not entered even after steering
[NEUT SHE-3680° OFF)] (o) wheel has been furned at ieasi 360°.

STEERING ANGLE SEN o Neutral {ON) sighal is continuaily shown at steertng angle
[NELT 31G-30" ON) {-d} of at ieast 367

FAILSAFE YALVE ¢ Gulput terminal voltage is abnormal due o broken or
[ABNORMAL SIGNAL] shorted HICAS fail-safe vaive circuit.

HICAS SOLENOID-R e CGutput terminal veltage is abrormal due o broken or
[ABNORMAL SIGNAL] shorted HICAS solencid valve (RH} circult.

HICAS SOLENOIB-L » Cutput terminal veltage is abnormal due o broken or
{ABNOQRMAL SIGNAL] shorted HICAS solencid valve {{ H) circuit.

POWER STEERING S0L. & Cutpui terminal veoltage is abnormal due to broken or
[ABNORMAL SIGNAL] shorted power stearing solenoid valve cirguit,
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SUPER HICAS SYSTEM — Trouble Diagnoses
Seli-diagnosis (When CONSULT is used) (Cont’d)

Data monitoring items

Monitor item seiection

3 Btandard
& Optional seiaction

itemn Remarks
All items (3 menu
Vehicie speed sensor {kr/h} o Fa —
Abrormal value is shown before straight-
Steering angle sensor {deq) Ch P ahead position (0] is set and after battery
is disconnected and reconnected.
Newtral ﬂig‘nai o A o
[ON-OFF dispiay)
Stop lamp switch signal - A
(ON-QOFF display) -
Parking brake/Cluteh switch o A Ciutch switch sfgnat for M/T mode! and
{ON-OFF display) parking brake switch signal for AT modet,
Neutral switch o A Neutral switch signal for M/T model ard in-
{ON-CFF display) hibitor reiay [N or P) signal for A/T madel.
Enginge rpm o A Eagine speed greater than/less than 1,500
(“OVER 1,500 or “UNDER 1,500 is shown.) rpm is shown.
f
HIGAS soiencid valve ) Controlied n::urlmrn How rﬂmrc:unrlrni unit to
it Al HICAS solenoid vaive and direction of cuyz-
{RIL} {A)
rent control area shown.
. - Controtied current flow from control unit to
Power stesring solenold valve {A) i i ) ) .
power steering solenoid vaive is shown,
Fail-safe valve o A ON {when connected) or OFF {when discon-
[ON-OFF display} nacted;} is shown.
NOCN {fail-sate valve ONj} referring to
Fail-safe system o A "normal” condiioner CUT (fail-safe valve
(CUT-NON digplay) OFF) when in “{ail-safe” condition are
shawn.
Warning lamp A N Ikumination contrel of control unit's HICAS
{ON-OFF display} ' warning lamp is shown.
B Voltage V) . A Voltage measured with voliage probes is
shows,
Value measured with puise probes is
shown,
M Pulge fms, Hz or ) o & If puise canncet be measured, “§#" is down.
“#" is also shown at feft of final data until
measurement resuits are determined.
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S I N I /
{ AT ]
\\‘*- E;Td‘i?ﬂl

Self-diagnosis (When CONSULT is not used)
SELF-DIAGNOSIS PROCEDURES

1.

(1)
(2)
{3}

(4)
(3)

{4}

3.

Input starting conditions for self-diagnosis.

Turn ignition switch “OFF".

Set shift iever to P or “N” position (A/T madel}, or
"Neutral™ position (M/T model}.

Turn ignition switch ""ON",

Immediately siart engine.

Turn steering whee! from ieft to right {at least 20° fram the
neutral posiion } 5 limes or more, then depress foot brake
pedal at least 5 times all within 10 seconds afer ignition
switch has been turned “ON".

Input seif-diagnosis item.

Gepress and reiease foot brake pedal.

Turn steering whee! from {eft to right {(at least 207) from the
netral position.

{M/T model}

Depress clutch pedal and move gear shift lever to any
position other than Neutral and return to Neutral, Release
clutch pedal.

(A/T model)

Disengage and engage parking brake lever. Move shift
taver to any position other than Neutral or Parking and
return 1o Parking.

Move car at least 3 meters (10 ft) forward and proceed at an
indicated speed of at least 2 km/h (1 MPH) in self-diagnosis
mode.

The self-diagnosis mode will then appear in the “HICAS”
warning lamp.

When all systems are normal:
HICAS warning lamp flashes at 0.25-second intervals.
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SUPER HICAS SYSTEM — Trouble Diagnoses
Self-diagnosis {(When CONSULTY is not used) (Cont'd)

When there is a system malfunction:
Example: When (@ HICAS solencid valve LH, (& power steer-

ing solencid valve and (&) vehicle speed sensor have
experienced a malfunction,

The warning lamp displays abnormai mode (1 sec. ON).

if fail-safe system was operated (fail-safe valve is operat-
ing} when ignition switch was turned OFF for the last time,
fail-safe items will be displayed in numerical order in
modes indicated. After all items are displayed, display is
repeated again.

o To change the display mode to [, turn OFF ignition switch

afler modea [ is displayed.

¢ When batlery charge is insufficient, mode [E] is displayed.

Indicator 11 58c. Cisplay repeats wntil
— e DNiagrosis starts |Narmat kay switch is turned
mowle OFF or after approx.
10 titnes 1 sec, (Abnormal mode dispiays.} displays.} " mately 5§ minutes haye
on F —~ \ passed,
DFL].“II“”H.H’HH -[ ‘ , ] 2 sec. vach fos
§ {1) through /g
o ot ;--if N el Ap e L L ; e ~ -
5 sec. 5 sec. D/ 8@ 1 5 \@- CHRNKY
I
! |
| l
I |
! AST:
. brake Ishibitor
HICAS HICAS Power | \ehicle | Steering Etwr"}g SENS0T  1sensor
Diagnosis part | solencid | solencid | Faik-safe steering | spead | angle neutral 1w M Fe
vaivyo vallv wahme solengid | sensor | sensgr AOSITEEA L oy1eh Meutrat
RH. LH. valvg SENSOT 1 censor FANS0?

S5T418B
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Self-diagnosis (When CONSULT is not used) (Cont’d)

] if fail-safe system was not operated when ignition switch was
turned OFF for the ifast time, display will show self-diagnosis
results in aumerical sequence in modes indicated below. After ali
selt-diagnosis results are shown, display is repeated again,

Display reooats until
, key switch is furned
Indicator 0.% s=c. OFF or afver gpproxi-
) . _ {Nermal mately 5 minutes hava
Diagnosis starts lays.
ON [— Diag 1 s2c. LAmormal mode displays.} made nassad,
eisplays. )

OFF | 2 stc_ each for
| ; ] through 0y
g At
5 seg, 5 sec.
T ASY
HIAS CAS _ teeri brake Inhibitor
H - Hi Poweer Vehuclte | Steering 5 r:g sensor | censar
. i solenoid § solanold | Fali-safe . od e neutra
Driagrosis prart valve I vBlve steering | spe ang position | MIT: M/T:
#H. LH. splenond | sernsor SENSLIr - Cluteh Newutrat
valve SENLOY sensor
5574198

CANCELING THE SELF-DIAGNOSIS FUNCTION

There are three methods for canceling the selt-diagnosis tfunc-

tion, as described below:

e The self-diagnosis system is canceled by the turning igni-
tion switch “OFF",

® After seif-Giagnosing has been cperated for approximately
3 minutes, the selt-diagnosis system will be automatically
canceied.

e The self-diagnosis system is canceled by a vehicle speed of
30 km/h (19 MPH} or over.
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—
\_ ........ I PV [ oy j

Ly
[@l“fﬂ;n

el ”;"L it

X\

SETATTEB

Diagnostic Procedure 1
SYMPTOM:

No warning lamp comes on when ignition switch is turned

“ON",

STARY

SGT4RBB

|
CHECK WARNING LAMP
POWER SUPPLY.
1) Turn ignition switch “"ON".
2] Measure voliage across
warning lamp connectar ter-
minat 3 and ground.
Yoltage:
Approximately 12V

lcn.r.:.

Replace warning lamp.
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85T4768

Diagnostic Procedure 2

SYMPTOM (A):
Warning lamp comes on during operation.

START

:
Chaeck in seif-dlagnesis mode.
Refer to page 57-70.

I

Repair malfunctioning part de- O.K. > END

tecied by self-diagnosis.
Refar o Diagnostic Procedures

Sto 12,

lN.G.
Check connectors for improper | QK. \ END
contact.

lm-ﬁ,

Check steering neutral position.
Refer to page 5T-59.
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m SELECT L1a #ile ETE

S TTTTRL T

SELF—f el RESAA TE

=
{aTa MOMITER
ALTIVE TEST

E'..U FrRET HEEER

_______ = =W
Tm“*“"ﬁ‘j

5574768

®\\J

L — R S—

Diagnostic Procedure 2 (Cont’d)

SYMPTOM (B}:

Warning Jamp comes on when ignition switch is turned ON;
however, it does not ge out after engine start,

START

¢

Check in gself-giagnosis mode,
Refer to page §T-T4.

SST4608

O.K.

N engine rpen signal is en-
tared.

Warning lamp (g
remains ON
N.G. Repair maifunctioning part de-
tected by seif-diagnosis,
Refer to Siagnostic Procedures
310 12
B ®
¥
Check rear whesl action. Ne y| No power is supplied to control
Left and right rear wheeis are Hnit.
lurned in response to rotation of
steering wheet.
Rofer to page ST-64.
i”fes
Insufficient ol guantity.
J:.
v &)

Repiace fiuid level sensor {on
reserveir tank) i warsing lamp
remains on during engine oper-
atign.
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Diagnostic Procedure 3

SYMPTOM:
Abnormal noise occurs.

STARY

:

Bisconnect HICAS soienaid
valve connector and check noiss

Yeg

for changes.
lh!u

Noise occurs in any system
other than HICAS,

l

Locate and repair.

ST-79
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Moise stops.

Bleed air from hydraulic system.
Refer to page ST-49.

N.G. lG.I{.
END
o +
Replace cantrol unit.
N.G. ln,;{.
END
¥

Raplace HICAS solenoid valve,
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SETATSE

BET4768

Diagnostic Procedure 4

SYMPTOM:

Vehicle behavior is abnormal. {Vehicle sways or jerks.)

START

}

Check steering wheel neutral +1.9 .
position for misatignment and

steering angle senscrs for

looseness,

Refar ta page ST-59.
E lN.G.

' i ‘ N.G.

Check in self-giagnosis mode, | I

Refer to page ST-74.

END

g

{heck static HICAS characteris-
tic performance.
Refer ¢ flow chart A on page

aT-81,
!

Check dynamic HICAS charag-
taristic performance.

Refer to flow chart B on page
ST-84,

ST-80

Repair malfunctioning system
detected by self-diagnosis.
Raefer to Diagnostic Procedures
5 1o 12,
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Diagnostic Procedure 4 (Cont’d)

I dEF-Dieg FEwaie

S

E Do MOHT Toar

JILILONCT. . ...

| ACTRA TEST )

ECU FrdT HHIEBEF :

..............

S3T4768

34Ta75E]

A. Static HICAS characteristic performance check

START
I
E Set CONSULT in ACTIVE
TESY mode.
OR

Set self-diagnosis mode.

®

Refer to page ST-70.

B :

» Aun engine at a speed of less
than 2,000 rpm.

» Turn steering wheel approxi-
mately 180° to the feft or right.

: {

CHECK POWER CYLINDER
STROKES.
Each stroke from neutral
position:
21 - 3.1 mm
(0.083 - 0.122 in)

: Refer to page ST-46.

SST418|

" lm.-:s-

CHECK RESISTANCE OF HICAS
SOLENOID VALVE.
Stop enging and disconnect Hi-

C CAS salenoid valve.

Measure resistance between

HICAS solenocid vaive connector

terminals 8% and 33, and (118).
Resislance

4. 80
i{}_K.
0

57-81

END (B}

Replace HICAS solenoid vaive.
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Diagnostic Procedure 4 (Cont'd)

4

CHECK CONTROL UNIT QUTPUT

VOLTAGE.

Set CONSULT in ACTIVE

TEST mode.
HICAS soienold valve
ottpul amperes:
0.9 - 1.0A
QR

Set self-diagnosis mode.

# Hun engine at a spead
of mora than 2,000 rpm.

« Turn steering wheel
apgroximately 180°,

* Measure voltage
across eontrol unit con-
nectar terminals 72 and
.G

Quiput voltage:
More than 3.8V

®

MN.G

Lowe
il - Direction of o1 How

B AacTive TEST B
DRIVE HIGH SPEED
CONDITION
= = =MONITOR == == =
STEERING ANG  RI180®
HICAS SOL RO.555
POWER S5TR SOL  1.0BA

CANCEL N
{
A

*"'}

cofenoid
X 4

«pressure
hose SST478E

High-
pressure
hoss

0.5

CHECK HICAS OiL PUMP RE-
|LIEF PRESSURE.
» Cancel seifl-diagnosis mode.
» Check HICAS ol pump reliet
pressure with engine running
at a speed of more than 2.000
rpm.
Rall pressure:
Mare than 5,884 kPa
(58.8 bar, 50 kglcm?, 853

pel)

$oy SELECT Dilpnd teibd

LT MM TER ;
ACTIVE FEST |

1 ECU FRET MIFEER |

...........

S5T47ER

P,K.

CHECK QIL PRESSUHRE AT FAIL-
SAFE VALVE.

Set CONSULT in ACTIVE

TEST mode.

QR
@ Set seif-diagnosis mode,

:

ST-82

Raplace contrel unit.
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Diagnostic Procedure 4 {Cont’d)

ST27021 000

Nwutral position
Siroka
C.0
l.-f [ 1] 1
- -
S5T378B

u

# Run engine at a speed of
mare than 2,008 rpm ang tien
steering wheel approximately
180° to the left and right.

& Check cil pressure at bleeder
valve of power cylinder.

Qil pressure;
More than 3,523 kPa
(39.2 bar, 4D kgicm®, 569

i)
l-:::. K.

Repiace power cyiinder.

ST-83

MG

Replace HICAS sclencid vaive.

}

CHECK POWER CYLINDER
STROKE.,

Each stroke from neutral posi
tion:

21« 3.1 mm

(0.083 - 0.%22 In)

Reler to pags 3T-46.

1!4,:3. lcu-z,

Replace fail- (8
safe valve.




SUPER HICAS SYSTEM — Trouble Diagnoses
Diagnostic Procedure 4 (Cont'd)
B. Dynamic HICAS characteristic performmance check

START

:

CHECK PIPING AND CONNEC-

TIONS. ALSO BLEED AIR FROM
HYDRALLIC SYSTEM.

a Beplacs piping or connectors
which are found to be dam-

aged.
# Bleed air from hydraulic sys-
tem.
Refer to page- S5T-49.
I P 5 l

SELF - hens $ESHE T |

e . - Set CONSULT in ACTIVE
B —— TEST mode,

a6t in self-diagnosis
mode,
Refer to page S5T-71

SETATGRE

= !

Aur engine at a speed of more
than 2,080 rpm.

. l

CHECK REAR WHEELS
FOR PROPER
MOVEMENT.
™, Ensure that rear wheel
turns o the left or right

4 SST4608 whan stearing whee! is

turned to the left or right.

CR
'@' Ensure that rear whesls
intarmitiently turn o the
leff and right when steer-
ing wheel is set to the
neutral position.

D) v
CHECK POWER CYLINDER O.K. END
STROKES,
5574';?5 ! Each stroke from neulral posi-
[ tien:
More than 1.6 mm
{0.063 in)
lN-G-
(&}

ss7areel

8T-84



SUPER HICAS SYSTEM - Trouble Diagnoses
Diagnostic Procedure 4 {Cont’d)

¢

i Repiace HICAS solenoid vaivé. 1

Nautes! positian

'
CHECK POWER CYLINDER QKo END
STROKE,
e After replacing HICAS sole-

notd vaive, check power cylin-
der sfroke.

SSTI78H Each stroke from neutral posi-

tlon:
More than 1.6 mm
{0.063 in)

lN.E.

Replace power cylinder,

5T7-85
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Diagnostic Procedure 5

SYMPTOM:

System is not set in seli-diagnosis mode.

START

‘

BET4E0

TIMGHITER  $7H

LAkl SPEED
SYEERIMNG @G
HEUTREAE =15
STOF Lt Sh)
FEEA-CLUTCH <
HEUTREAL, S04
EHG FEWN
RIEQE %fi,
POWER STR S0l

FECORD

i ERIL L]

0 mi-hy
I
£ H
ik F
{1 H
M
EIHDER 1 536
F .
LT

JIMEHITER M

Fril3aFE 1}
Fail “RFE
WARMING LAMF

B Fall, {ﬂ‘

£ M
HEiH
ik F

CHECK CONNECTOR CONTINU-
ITY,

Lisconnect steering angie sen-
sor connector and control unit
connactor, and reconnect them
firmty. Conduct setf-diagnosis.

LM.G,

CHECK STOP LAMP IN-
PLT SIGNAL.
Set CONSULT in DATA
MONITOR mode.
ON-CFF display

OR
Check that stop lamp in-
put is present at control
unit connestor terminals
a0 and @
Brake ON:
Approximately 12V
Brake QFF:

oV
j'{:r,ﬁ.

55 T4468

SIT6ME

CHECK STEERING NEU-
TRAL POSITION SENSGR
INPUT SIGNAL.
Set CONSULT in DATA
MONITSR meode.
ON-OFF dispiay

OR
Check that steering neu-
tral input is present at
controd unit connector
terminals ) and &6
when steering whael is
wrned to the left and
right at least 20° from the
neutral position.
Neuiral position:
Approximately 5V
When turned at laast 20"

5576358

oV
lN.G.

A
A

S7-86

0.¥

NG
— iy

QLK

Poor cennector connecton

Maifuncticning stop lamp switech
system

Replace control umit,




SUPER HICAS SYSTEM - Trouble Diagnoses
Diagnostic Procedure 5 (Cont’d)

B .
M€ G |2 v
CHECK STEERING NEUTRAL ] O K.

| Aepair or replace harness: be-
B | POSITION SENSOR QUTPUT ! tween control unit and steering
r — [‘” : -1 SIGNAL. angie sensor.
T Check that steering neutrad out- ]
LW put is present at steering angle

......... - sensaer connactor terminals (1)
& aﬁd@when stegring wheel is
- 3@ turned to the left and right at

g ssraqge || least 20° from the neutral posi-
) tion,

Neutral position:
Approximately SV

When lurned at leasi 20°;

oV
N.G.
, A
[E] 3 g coeert CHECK STEERING ANGLE [ 2:K. | Replace steering angle sensor.
;u 5 (}1 SENSOR POWER SUPPLY,

%2 3 ‘Y‘ 13 Turn igrition switch

\_ I “"ON',

21 Measure voHlage across
steering angle sensor
sonnectar terminat 3@
and ground.

Voltage:
Approximately 12v ,s

SST4ECE CHECK STEERING ANGLE |

SENSOR GROUND CiR-

(]

i 4 COWMETT CUIT.
T P}" < O Check continuity between
steering angle sansor con-
B hactor terminal@and
ground.
Q Continulty shouid exist.

el LN,G.

@ Check and repai% power supply

harness or ground harness,

-

S3TF4208

ST-87
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RET421R
:
T e T
—'3
ey L @
M
SaT422R
A€ &
241 22':: h? :
‘ 21
!
BR/Y :
[a]]
.
P S5T63EE

Diagnostic Procedure 6

SYMPTOM:

HICAS solenold valve (left and right) output is not present.

START

|

CHECK CONNECTOR CONTINLU-
ITY.

Disconnect MICAS salenoid
valve cennector and control unit
connector, and reconnect them
firmly. Conduct self-diagnosis.

8 lN.G.

0K

CHECK BESISTANCE OF LEFT

AND RIGHT HICAS SOLENOID

VALVES {on solenoid side).

1) Disconnect HICAS solencid
valve cannector.

2} Measure resistance between
MICAS sclenoid valve connsc-
tor terminals 32 and @), ang

{1o.

Resistance;
4 - 80}

Paor conpector connaction

M.G

Replace HICAS solenaid valve,

l@.l{.

CHECK RESISTANCE OF LEFT

AND RIGHT HICAS SO0LENCID

VALVES {on conirol unit side),

1) Disconpect contral unit con-
nector.

2} Measure resistance between
body connector terminais 32
and @3, and 3
Resislance:

4 - G5}

G K.

Replace cortrol unit.

lN.G.

Repair or replace harness be.
tween contral vnit and
HICAS solencid valve,

ST-88
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Diagnostic Procedure 7

SYMFTOM;

Fail-safe valve output is not present.

START

SST4 248
"
£
\ )
EETARSH
A € &
1110

WiG

SETE3TH

|

CHECK COMNECTOR CONTING-
ITY.

Disconnect fail-safe valve con-
necter and control unit connec-
tor, and reconnect them firmiy.
Conduct self-diagnosis.

O.K. ;
» Poor connecter connection

- lN.E.

CHECK RESISTANCE OF FAIL-

SAFE VALVE (on fail-sale valve

sige},

1} Discannact Fail-sate valve
connector.

2) Measure resistance between
connector terminals @ and

Resistance:;
13 . 17}

NG

Replace fail-sale valve.

3
l

CHECK RESISTANCE OF FAIL-

SAFE VALVE {on control unit

sgide).

1} Disconneact control unit con-
nector.

2] Measura reslstance between
body connector terminals

iy and@.

Rasistance:
13 - 17{}

| N.G.
¥

Rapair or replace harness
betwean comral urit snd fail-
safe valve.

ST-89

0.K

Heplace control unit.
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S55T427B

FET4280

Diagnostic Procedure 8

SYMPTOM:

Power steering solencid valve cutput is not present.

START

|

CHECK CONNECTOR CONTINU- i 0K

ITY.

Disconnect power staaring sole-
noid valve connector and controd
Lnit copnecter, and recoansect
them tirmly. Canduct self-
iagnosis.

&1 lN.G-

& ®

B/Y

55T6IRE

CHECK RESISTANCE OF
POWER STEERING SCQLENDID
VALVE {on solenoid side).

1} Discopnect power steering
solenaid valve connector,

2) Measure resistance betwesn
sofencid valve connector tar-
rainals (§rand @
Rasistance:

4 - §()

N.G.

iﬂ.?{.

CHECK RESISTANCE OF

POWER STEERING SOLENCID

VALVE [on controd unit side).

1) Disconnedt contral usit con-
nectar.

2 Measure resistance between
bady connecter terminails (8)

and@.

Resistlance:

0K

4- 80
lm-a-

Aepair or replace harness be-
twaen contral unit and power
stearing solengid valve,

ST-90

Poor connectar copnection

Replace power steering sole-
noid vaive.

Replace controd unit.
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v s

BETA3DG

Diagnostic Procedure 9

SYMPTOM:

Vehicle speed signal Is not present,

FOMBNITOR  TING Fall fjl

CaF SPEED K h
STEERING fHE L @
HELITRAL =15 g
STOP LAMF Sl G F
FERACLUTCH S fF M
HELITRAL %0 £ H
EHG REU UHDER 1500

BICAS Sl R, DN
PLtER TR SOl .05
HECORD
PIMENITOR  Jque Foll (20
FHILSAFE i N
FRILZAFE M
WARHING LaMP  oFF

S5T4188

START
|
CHECK COMNECTOR CONTINU-

ITY.

Disconnect cantrol unit connec-
tor and recannect it firmly. Con-
duct seli-diagnosis.

NG.
El

CHECK CONTROL UNIT

INPUT SIGNAL..

1) Raise rear end of vehj-
cle 50 that rear wheels
rotate freely.

2) Sot CONSULT in DATA
MONITOR mode.

fkmfhd
OR

Measure voitage varia-
tions between controd
unlt eonnector termi-
nais(§) and 2§ while
slowly ratating rear
wheels by hang.
Yoitage muxt change

Vehicie speed dispiay

S3TRSE

between 0 and 5V,

ln.rs_

Repair or repiace harneas be-
tween spead sensor or control
uriit and speedometer.

ST-9

Poor connector connection

Replace controt unit.
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574308

Diagnostic Procedure 10

SYMPTOM:

Sleering angle sensor input is not present.

START

:

T

TIMENITOR  TTHO FRIL Io)

CAP SFEED Lt
STEERIMG MG L &
HEUTRAL =15 i H
STRFP LRME Shl TFF
FEE<CLUTER S O M
HEUTERL. Sl L

EHG REL! EIHDER ] S0
HICAS 6L RO, G
FOWER STR S8l 1.05&

FEC DR

PIMENITGR  piMNG Fall [7]

FATLSAFE- L Bt H
FOGILSAFE i
MarNIHG LA EOFF

5574168

CHECK CONNECTOR CONTINL-
ITY.

Disconnect control unit connec-
tor and reconnect it firmly. Con-
duct seli-diagnosis.

Q. K

Poor connector cennection

lH.G.

“4€

B

"CHECK CONTROL LNIT

INPUT SIGNAL.

1) Turn ignition switch
“ONT

2} Set COMSLULYT in BATA
MONITOR mode.
ateering angle deg.
MNeutrat signal ON-OFF

DR

Measure voltage varia-
tions hetween control
unit terminals(?), 45
and 18 , and 34 when
stearing wheael is
slowly turned to the lett
and right at least 20°
from the neutral posi-
tion.
Do not turn steering
wheel gquickly.
Yoltage must change
from 0 1o at least 5V.

B

K.

Replace control unit.

N.G.
|

m———-—!““"ﬂ-ﬂ‘"—'-")

55TR41B

CHECK STEERING ANGLE SEN-

SCR CUTPUT SIGNAL.

1) Turn signal switch "ON".

2} Measure voitage variations
between steering angle sen-
sar connector terminals (7).
4% and 48 , and (111,
Yoltage must change from 0
to at least S5V.

03§

Repair or repiace harness be-
tween cantrod unit andg Eiaﬁring
angle sensor.

NG

ST-92




SUPER HICAS SYSTEM — Trouble Diagnoses
Diagnostic Procedure 10 (Cont’d)

V SENSCGR POWER SUPPLY.
1} Turn ignition switch

+i[}” kr )
@ 2) Measure voitage scross

steering angie sensor
connector terminai &3
and ground.
E_ Voltage:

o Approximately 12V
LE i GHECK STEERING ANGLE
SENSOR GRCUND CIR-
CUIT.
Check continuity between
steating angie sensor fer-
minal (111D and body
metal {ground).
Continuily should exist.

SST43SE l”ﬁ

In
lﬂ oy CHECK STEERING ANGLE ,{}i,. Replace steering angle sensor.

®
&

S5T434E

Aepair or reglace power supply
harness or ground harness.

ST-93
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Diagnostic Procedure 11

SYMPTOM:

Parking brake input Is not present.

START

B |

S5T4308
E'-, -
B TIMONITOR  TgHG FAIL =
o
CRR SPEED: Dbeanh
STEERING RHE L &°
HEGTRAL 516 G H
STOF LAHE W BEE
FEB-TLUTCH S G N
HEUTRAL e G N
ENG FEU HHDER 1 500
BICKS Skl EG.O0R
POMER STR SOl §.65q
FECLET) '
TIMBHITOR  J7HG FAIL
FRILSAFE 4 G H
FAILSAFE HisH
HARNING LAMP  &FF
~ECDF
BSTX 188

CHECK CONNECTOR CONTINLU-
ITY.

Cisconnact centrol wit connec-
tor ang reconnect it firmly. Con-
duct self-diagnosis.

N.G.
l

INPUT SIGNAL.
Set CONSULT in DATA
MONITOR mode.
ON-OFF display

OR
Measure voltage varia-
tions between control unit
terminals {9 and ) when
parking brake is
angaged.
Yoltage:

CHECK CONTSOL UNIT

0V — Approximately 5V

lraﬁ.

wheck parking brake switch and
harness.

{INNRT?

“ €

B

=

V]

A

[Eﬁ%?_ a%

8516428

ST-94

0.¥

Poor connector connection

Q.K

Replace control unit.
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8574308

FUEHITOR 7MY FaIL (g
LmF SFEED b -k
STEERING Mz L 52
NEUTRAL 516 & H
STOP LBHF S OFF
FEE-CLUTEH S o M
HEUTRAL 51 G H
EHG REL HDER | 500
AICGE S0 P13, DFi
POMER STE S0l | 056
FE UL

FIMONITOR  JhE FaIL [

FAILEAFE ) G

FRILSAFE HiH

WORRING LetP BFF
RELCRD

5574168

&

B

4

| th

S3TR4E

Diagnostic Procedure 12

SYMPTOM:

Inhibitor switch input is not present.

START

)

CHECK CONNECTOR CONTINU-
7Y,

Cisconnect contrel unit connec-
tar and reconnect it firmly. Con-
duct self-diagnosis.

NG.
:

CHECK CONTROL UGNIT

INPUT SIGNAL.

Set CONSULT in DATA
MONITOR maode,
QON-OFF diaplay

OR
Measure voltage varia-
tions between controf unit
terminals 14 and @ when
shift lever is moved from
P 1o any other position,
Voltage:

g

TR

0¥ — Approximataly 5V

lN,G.

Check inhibitor switch and har-
fIE5S,

S7-95

0.¥

Poor connector gonnaction

0.K

Replace control unit.




SUPER HICAS SYSTEM — Trouble Diagnoses

Control Unit Inspection Table

The standard vaiues (voltage) measured with an analog tester, in contact with the controt unit terminal,
are shown below:

Terminal dNo.

Application

Standard value

1 Service support CLK input _—
2 Service support RX output —
Key switch ON: Approzimately 12V
3 ; ]
GN power supply Key switch in other position: DV
4 Battery Approximately 12V
) E.C.C.5. revolution signai -
_ _ Rear wheed rotating
8 Vehicle speed signal
P 9 3V +- - graater than SV (approx.}, intermittent
7 Steering neutral position sensor Approximately 5V {Neutral position)
Resistance of power steering solencid valve 4 - Bf)
9 Service support TX cutput —
10 Ground ov
. , Brake ON: Approximately 12V
1 Stap ¢ tch }
Op arp swich signa Hrake OFE: OV
. Parking brake engaged (A/T)/
13 Park ke signal
arwing brake signa ciutch disengaged {M/T): Approximately 12V
" . Shift lever in any position other than
14 Inhibitor sigral
g Parking: Approximately 5V
. . Steering wheel tfurned
15 Stee f -4 i
TiNg angre senebr signa 0 «— — Approximatety 5V, intermittent
i6 Stearing andia sensor-2 sighal .
17 Ground ov
18 Resistance of fail-safe valve 13 - 1700
Ignition switch N Approximateiy 12V
1 IGN i
® GN pawer supply Ignition switch in other poesition: OV
20 HICAS warning lamp —
22 Resistance of HICAS solenoid valve {R.H] 4 - &4l
23 Rasistance of HICAS solenoid valve {.H.} 4 - 64)
24 Ground oV
112131 O |4]|516 |7 17, O [18i19
9 10|11 13{14|15|16 20 22:123:24
BST632H




SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Applred mods|

Austratia Europa
Without With
SUPER HICAS | SUPER HICAS

Steering modef

Fower aieering

Inspection and Adjustment
STEERING GEAR AND LINKAGE

Steering gear type PR2GSE
Steering overall gear ratio 16.9 18.7
Tuirn of steering whee/
{Lock to joek} »7 2.7
Steering column lype Collapsibie
GENERAL
SBteering wheel axig! play | & (0}
m (i)
Stearing wheel play
mets (irg 33 [1.38} or less

Movement of gear housing
mm {in}

£2 (£ 0.08] or less

STEERING COLUMN

Sleering posltion

R.H.L. LHLE

Steering column length L,
mm {1}

FAR DO - T47 & {2937 . 29.47)

Steering column |awer
shaft length “L,"
mrn fin}

314,86 - 316.2
(12.39 - 12.45)

280.6 - PRZ.D
11.65 - 11.11)

SRTI1G68

ST-97

Bleering gear type FRZGSE
Tie-rod ouler bail joint
Swinging force 461 - 45,1
(at cofter pin hole] N {kg, b} (047 - 4.7, 1.04 - 10.4)
Rotating toraue 0.29 - 2.84
N-m {kg-cm, in-fb} {3.0-300 26 - 28.03)
Axizl end play mm {in) a {3
Tie-rod nner ball joint
Swinging foree® N (kg, b (0.9 _E;['i_ ,.: EE: 17.6)
Rolsting lorque 1.0-88
M- {igcm, in-19) {19 - 50, 8.7 - 78,1}
Axial end play mem (i) 0 {0}
Tie-rod standard langth 'L 155 (6.10)

mm {in}

** Measuring poim

f_' Measuring point

D -
- = -
E3TIMA
Rack stroke "L" mm (in} B8.5 (2.343)
| |
L
S5TNE




SERVICE DATA AND SPECIFICATIONS (S.D.S.)

POWER STEERING

Inspection and Adjustment (Cont’d)

Applied model

Without
SUPER
HICAS

With
SUPER
HICAS

Hetainer adjustment
Adjualing screw

Initig tightening torgue
N-m {kg-cm, in-ib}

4.9 -5 {50 - 60, 43 - 52)

Ratighlaning 10rgue

after loosening 0242, +7)
Tightening tarque alter
gear has seitled $.8130, 49
Heturning angle  degree £0° - 100°
Finion gear preload withowt gaar
o N'm {kg-cm, in-ib}
Within 10£° from the neutral
pasition
Average rotating forque 0.78 - 1.27
g 9301 (8.0 - 13.0, 6.4 - 1.3y
Maximum forque deviaticn 4 (4, 3.5}
Excerd above range
Maximaum rotaling torgue 1.8 (19, 16}
Maximyum torgque deviation 6 (B, 3.7}
Rack aliding force N (kg, b}
Under normal operating
off pressure
Renge within £ 11.5 mm 206 - 265 2010 - 2501
(X £.452 in) from the neutral (21 - 27, (205 - 255
posilion 48 - 803 45.2 - 8.2}

Except above range

Mol rmore than 38 {4, 49)
bevond above valus

Steating wheel turning foree
iMeasured at one full turn from
the neutral position)

34 (4, 9 or jess

N {kg, I&)
Fluid capecity (Approximate)
¢ tmp qf 1.2 (1-1/8} 2.0 (1-3/4)
Main:
7,648 - 8,238
[76.5 - 82.4,
7,649 - 8,238 T8 - 84,
CHY pump MAaximum pressurs (78.5- 824, {1109+ 1,194}
kPa {bar, kgfom®, psi} 78 - 84, Sub:
1,108 - 1,194} | 6,375 - 6,865
(BAT - 646,
&5 - 70,
474 - 995}

POWER CYLINDER LOWER LINK

(SUPER HICAS)

Power cylinder lower fink
ball joint
.. 29-412
t *
Bwinging lorce N (kg Ib) (6.3 - 4.2, 0.7 « 4.8
Axlal end play mrm fin) )]
Power cylinder lower fink
standard length "L e {inj 3085 (12.19)
Shroke mems {in) 2.8 {0.116)
*: Measuring point
]
A5T486B

ST-98



