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When you read wiring diagrams:

s Read Gl section, “HOW TO READ WIRING DIAGRAMS'.

¢ See EL saction, “POWER SUPPLY ROUTING" for power distribution clrcult.

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




PRECAUTIONS

Before disassembly, thoroughly cliean the outside of the
unit.

Disassembly should be done in a clean work area. It is
imporiant to prevent the internal parts from becoming
contaminated by dint or other foreign matter.

When disassembling parts, be sure to place them in order
in a paris rack so thay can be reinstalied in their proper
positions.

Use nylon cloths or paper lewels to clean the parts;
common shop rags can leave |int that might Interfare with
their operation.

Before inspection or reassembly, carefully clean all paris
with & general purpose, non{lammable solvent,

Before assembly, apply a coat of recommended A T.F." to
hydraulic parts. Vasellne may be applied to O-rings and
seals. Pe not use any grease.

Raplace all gaskots, seals and O-rings. Avoid damaging
O-rings, seals and gaskels during installation. Perform
lunctional tests whanever designated.

Automatic transmission fluid
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PREPARATION

SPECIAL SERVICE TOOLS

Too! number

Toot name Description

KV45106700 ' Measuring pinien rotating torgue
Torque adapter

ST2785001
Steering whee! pulier

Removing steering wheel

HT72750000
Badl joint ramover

Removing bail joint

ST27091000
Prassure gaugs

Measuring gil pressure

KV48102500
Pressure gauge adapter

Measuring ol pressure

ST31273000
DEES1030600
Tarque wrench
(DHTE234000
Socket adapter
(DHTE2800000
Socket adapter

Measuring turning torque

KV48104400
Rack seal ring reformer

Aeforming teflom ring

%

KV32181100 Removing and installing tube seat
Pin punch
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PREPARATION

COMMERCIAL SERVICE TOOLS

Tool name Dascription
Raar oil seal drif tnstalling rear oif seal
28 v 11,70 inf die.
Pinion cil seat drift Installing pinion oif seal
35 mm {1.38 in} dis.
Qil pump attachment Disagsembling and assembling oil
RZ1 foaa)  Welding  qaT pump
11 10.43] dis. \

& {\\;"v e
ta ety Ry
e '?Q?Q;g‘; ®

UUnit: mm {ink SSTABIA
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ON-VEHICLE INSPECTION

oK. NG,

S3T1048

5812078

Checking Steéring Wheel Play

» With wheels in a straight-ahead position, cheek steering
wheeal play.
Steering wheel play:
35 mm {1.38 in) or less
e [fitis not within specification, check steering gear assem-
bly when front suspension ang axle, stearing 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 8.D.S,
o \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. iti#tis notin the neutral position, remove the steering wheeil
and reinstaH it correctly.

3. i the neutral position is between two serrated teeth, loosen
te-rod lock nut and move tie-rod in the opposite direction
by the same amount an both left and right sides o compen-
sate for error in the neulral position.

Front Wheel Turning Angle

1. Rotate steering wheel all the way right and feft; measure
urning angie.
Turning angie of full turns:
Refer to section FA for S.D.5.

2. H#itis not within specification, check rack stroke.
Rack stroke “L*:
Refer to $.D.S.
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ON-VEHICLE INSPECTION

(122 - 1M°F)

HOT

50 .80°C
ICoLD

HOT:

QK.

CoLD:
0-30°c
{32 - 88" F)—

OK.

f

o

58TZ008

Checking Gear Housing Movement

1. Check the movement of steering gear housing during
stationary steering on a dry paved surface.
e Apply aforce of 48 N (5 kg, 11 Ib} to steering wheel to check
the gear housing movement.
Turn off igniticn key while checking.
Movement of gear housing:
2 mm (£ 0.08 in) or less
2. If mavement exceeds the limit, replace mount insulator
after confirming proper installation of gear housing clamps.

Adjusting Rack Retainer

e Perform this driving tes! on a fiat road.
1. Check whether vehicie moves in a straight line when
steering whee! is released.

2. Check whether steering whesl returng to neutral position

when steering wheel is reieased from a slightly turned
{approx. 207 position.

e i any abnormality s found, correct it by resetting adjusting
SCrew.

Checking and Adjusting Drive Belts
Refer to 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 86°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 not overfill,

¢ Recommended fluid is Automatic Transmission Fluid
“DEXRON™™" type.

ST7-8



ON-VEHICLE INSPECTION

Checking Fluid Leakage

Check the lines for improper attachment and for leaks, cracks,

damage, loose connections, chafing or deterioration.

1. Run engine &t idle speed or 1,000 rpm.
Make sure temperature of fluid in cil tank rises to 60 to 80°C
{140 to 176°F).

2. Turn steering wheel right-to-le# several times.

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

ay ' e %H
\J ssrsnsl  CAUTION:

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

than 15 seconds.

4. H fluid leakage at connectors is noticed, loosen fHare nut
and then retighten,

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

washer and connecior,

Bleeding Hydraulic System

1. Raise fron? end of vehicle until wheels ¢lear ground.

2. Add fiuid into oil tank to specitied level. Meanwhile, quickly
turn steering wheal fully to right and left and lightly touch
steering stoppers.

Hepeat steering wheel operation until fluid level no longer
decreases.

3. Start engine.

Repeat step 2 above,

* Incomplete air bleeding will cause the following to occur.
When this happens, bleed air again.

a. Generation of air bubbles in reservoir tank

k. Generation of gficking noise in oil pump

c. Excessive buzzing in oil pump

While the vehicie is stationary or while turning the steering

wheet 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,
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ON-VEHICLE INSPECTION

Checking Steering Wheel Turning Force

\ Afer turning .
/ '\ 1. Park vehicle on a level, dry surface and set parking brake.
/ ) 2. Start engine.

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

Tires need to be Inflated to normal pressure.

4. Check steering whee! turning force when steering wheel
has been turned 380" from the neutral position.

Steering wheel turing force:
39N {3%kg, 9Ib) or less

5. if steering wheel turning force is out of specifications, check
rack sliding force tc detect condition of steering gear
assembiy,

& [isconnect steering column lower ioint and knuckie arms
from the gear.

b. Start and run engine at idle to make sure steering fluid has
reached normal oparating termperature.

¢.  While pulling tie-rod siowly in the +115 mm (£0.453 in)
range fram the neutral position, make sure rack sliding
force is within specification.

s570008 Average rack sliding forca:
Without HICAS
+ Min, slus) 206 - 265 N (21 - 27 kg, 46 - 60 Ib)
g With HICAS

201.6 - 250.1 N {20.5 - 25.5 kg, 45.2 - 56.2 Ib)
d. Check stiding force outside above range.
Maximum rack sliding force:
Mirdmum valus Not more than 39 N {4 kg, 9 Ib) beyond above
value
6. If rack sliding force is not within specification, overhatl
steering gear assembly,

Hack tliding force

B

e
3}Nwtrl§ 0. 453) st
Lo

SSTT17A positi Unit: mm tin)
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ON-VEHICLE INSPECTION

wp : Direction of oil How hase

SETRI

Checking Hydraulic System

Before starting, check belt tension, driving puiiey ang tire

pressure,

1. Set Tool. Open shut-off valve. Then bleed air. (See “Bleed-
ing Mydraulic System™.)

2. Run engine.

Make sure temperature of fluld In tank rises to 60 to 80°C (140 to

176°F).

WARNING:

Warm up engine with shut-off valve lully opened. If engine is

started with shut-off valve closed, oll pressure in oil pump will

increase o relief pressure, resulting in an abnormat rise in oil

temperature.

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

CAUTION:

De not hokd 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 kgfcm
1,081 - 1,166 psi)
4. If oil pressure is below the standard pressure, siowly close
shut-off valve and 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
pump flow control valive.
6. After checking hvdrautic system, remove Too! and add fluid
as necessary, then compiletely bleed air out of system.

S5T-9



STEERING WHEEL AND STEERING COLUMN

Column cover

Steering twbe assembly @ M 29%-.39
(30-40 22.29)
Steering wheel
<[ 2.
\;‘ *

a [B13.18113-18,9.12

M : N {kg-m, frlb)

SETMIR

Removal
STEERING WHEEL

hern pad.

S5TNZR

& Romove steering wheel with Toal,

S5T338

Instatlation
STEERING WHEEL

to hore contact slip ring.

88T1128

ST-10

¢ Remove screw from rear of steering wheel and pull out

When installing stesring wheel, apply multi-purpose grease to
entire surface of turn signal cancel pin {both portions) and also



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 insialling steering column, turn steering wheel to make

sure it moves smoothly and that the number of turs from the

siraight forward position to left and right Jocks are eqgual.

Cutout portion

S576%4]  Be sure that the steering wheel is in a neutral position when
driving straight ahead.

Disassembly and Assembly

Steering lock Combination
assembly switch assembly

Jacket tubs
assembly _\ g }

Jacket tube
bracket insulatoy

13- 16
QM (1318, /
: 9132 R
——
(24-30,17 .22
Lower joint

: Nm {kg-m, ft-in}

- Column shaft assembly

S8T314B
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STEERING WHEEL AND STEERING COLUMN

SET428A

Upper shaft

Snap ring

Saif-shaar seraw

SST7424

Disassembly and Assembiy (Cont'd)

To remove combination switch, insert a suitable too! be-
tween mating portion. Lift switch bracket and puil it out.

When disassembling and assembling, uniock steering lock
with key.

instatt O-ring (O before inserting shaft into jacket tube.
Ensure that rounded surlace of snap ring faces toward
bearing when snap ring is instaiied.

Instaif snap ring &n upper shaft with box wrench.

Steering fock

Break seif-shear type screws with a dril} or other appropri-
ate tool,

Install seli-shear type screws and then cut ofi seli-shear
type screw heads.
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| 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. Lubrj-
cate with recommended multi-purpose grease or repiace
steering column as an assembly, if necessary.

b. Check steering column tower shaft for deformation or
breakage. Replace # necessary.

¢ When the vehicle is involved in a light cotlision, check
- SsTaise steering column length “L." and steering column lower
shaft length “L,". If it is not within specifications, replace
steering column as an assempbly.
Steering column length “L,™
745.9 - 747.5 mm (29.37 - 29.43 in)
Steering column lower shaift length 1.,
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)
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POWER STEERING GEAR AND LINKAGE (Mode! PR26SE)

Removal and installation

ma-nm
(24-3.0,17-22}

Rack mounting insulatsr

andg finkage
assembly

[ s8 - 108 (9.0 - 11.0,65 . 80)

[: Nerm (kgm, $rib)
S3TIIR

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

BSTTEIA

¢ Insiali pipe connector.
(1) Low-pressure side
[f: 36 - 40 N-m (3.7 - 4.1 kg-m, 27 - 30 ft-Ib)
@ High-pressure side
[3: 30 - 35 N-m (3.1 - 3.6 kg-m, 22 - 26 #-ib)

ST-14




POWER STEERING GEAR AND LINKAGE (Model PR26SE)

arm SETE24A

5573184

Removal and Installation (Cont’d)

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

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

e Initiaily, tighten nut on tie-rod guter saocket and knuckle arm
to 20 to 48 N'm (3 to 5 kg-m, 22 to 36 fi-Ib). Then tighten
further to align nut groove with first pin hole so that cotter
pin can be installed.

CAUTION:

Tightening torque must not exceed 49 N-m (5 kg-m, 36 ft-Ib).

& Before removing lower joint from gear, set gear in neutral
(wheels in straight-ahead position). After removing iower
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.

ST-15



POWER STEERING GEAR AND LINKAGE {Model PR26SE)

e®/

M@
@WQ'@@ [J16-21 (16 - 21, 12 - 1) /.//!
A Rear housing cover -
r

Resr housing sssembly VIR

BJ7-1207-12.81-27

|
[
1 Solenoid valve

Q-ring Q

- =
- Lock nurt = Pinian
O3 -5 = seal

o - 60, Agtjusting screwg | nnga
29 - 43} -~ Spring Finion 1
Spring disc assermbly B
/ Pl

Bpring seat
Retainer

[T 20 - 26 (2.0 - 27, 14 - 20) _. o 4 N ]
—\ s Wnsher—/? - \% P“':'“ :’J,LS/SN (] =

Cylinder tube 20
20 - 26 {2.0 - 2.7, ¥4 -
M s Rack geal
i 7

g €
End cover assembly
)58 - 78 (8735 43-5&

Q\ Rack assembly i
Oing 8

- Rack oil seal 639 Pust boot
= —
Boot band

Caotter pin

Tia-rod Bool clamp

Mmvinry ﬁ 25 . 4% q
& % 3o - 50, Steering gear spacer
= 22 - 38 Lock piate
! #] spacer 79
Tig-rod inner socket

[) 78 - 98 (8.0 - 10.0, 58 - 72}
~[C) 78 - o8 (8.0 - 10.0, B0 - 77}

- Tia-rod
Do not disasgemiis,

EY: Nem fkg-m, fi-ib)
§8T5520
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POWER STEERING GEAR AND LINKAGE (Model PR26SE)

%7 KVaB100700

SETI208

57881

S8Ta504

I

13

SSTORIE

SET0E2R

Disassembly

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

o Belore measuring, disconnect cylinder tube and drain fluid.

# Use soft jaws when holding steering gear housing. Handle
gear housing caretlully, as it is made of aluminum. Do not
grip cylinder in a vise.

2. Remove pinicn gear,

Be careful not to damage pinion gear when removing pinion

seal ring. ’

3. Remove te-rod outer sockets and boots,

4. Lloosen tie-rod inner socket by prying up staked porticn,
and remove socket.

5. Remove retainer.

5. Remove pinion assembiy,

7. Drill staked portion of eylinder end cover with driff of 2tc 2.5
mm {0.079 to 0.088 in) diameter, until the staking is elimi-
nated.

8. Remove gear housing end cover assembly with Tool,

9. Draw out rack assembly.

10. Remove rack seal ring.

e Using a heat gun, heat rack seal to approximately 4G°C
{104°F}.

¢ Remove rack seal ring.

& Replace rack seal ring and O-ring with new ones.

Be careful not to damage rack.

ST-17



POWER STEERING GEAR AND LINKAGE (Model PR265SE)

/Extemion bar .

29 rmm: socket

BSTATZA

S5ST33IE

ATI1275000

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 pinion housing.

Inspection

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

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

RACK

Thoroughly examine rack gear. H damaged, cracked or worn,
replace i,

PINION ASSEMBLY

® Thorgughly examine pinion gear.
damaged, cracked or worn, replace it.

¢ Inspect bearings to see that they roll freely and are fres
from cracked, pitted, or worn balis, roflers and races.
Replace if necessary.

If pinion gear is

TIE-ROD QUTER AND INNER SOCKET

* Check ball joint for swinging force,
Tie-rod outer ball joint:
4.61-4609 N
{0.47 - A.7 kg, 1.04 - 10.36 Ib)
Tie-rod inner bail Joint:
88-785N
{0.9-8.0kg, 20 -176 Ib)

o Check ball joint for rotating torgue.
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 ball Joint:
1.0 - 8.8 N-m {10 - 8¢ kg-cm, 8.7 - T8.1 in-lb)

ST-18



POWER STEERING GEAR AND LINKAGE (Mode! PR26SE)

Axial end
play

SETIME

KWV48 104400

Rack taerh

Pasition and
sSBCuYe 583l

fack seal ring

58Y084B

Film

Rack ol sest

SST201A,

Inspection (Cont'd)
e Check ball joint for axial end play.
Tie-rod outer ball joint:
a mm {0 in)
Tie-rod inner ball joint:
g mm {0 in)
e Check condition of dust cover. if cracked excessively,
replace it.

CYLINDER TUBES

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

Assembly

1. Using & heat gun, hest rack seal ring (made of Teflon) 1o
approximately 40°C (104°F) and install it onto rack with your
hand.

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

Always insert the ool Irom the rack gear side,

insert rack oil seal.

Place plastic film into rack olf seal to prevent damage by

rack teeth,

o Always remove plastic film after rack oll seal is positioned
propetty.

+ Make sure lips of rack oil seal face each other.

e
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POWER STEERING GEAR AND LINKAGE (Mode! PR26SE)

SETIZNR
2-3mm
(0.08 - 0.12 in}
9
y
Gear End c::nr
homing L v
B5T073B

S5T307B

Gear housing

Assembly (Cont’d)

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

4. Insert rack oil seal and end cover assembly to rack then

tighten end cover assembly,

5. Fasten gylinder end cover assembly to gear housing by

staking.

8. Set rack gear in neutral position.

Rack stroke “L*":
Refer 1o S.D.S.

7. Coat seal fip of oil seal with muiti-purpose grease and

install new pinion oif seai to pinion housing with a suitable
tool.

o Make sure lip of pil seal faces up when installed.

$T-20



POWER STEERING GEAR AND LINKAGE (Model PR26SE)

Geoar housing

§5T0748

- Rear oil seal

Aear hiousing

B8T3258

Assembly {Cont'd}

8.
L

10.

11.

Install pinion bearing adjusting shim(s).

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

Install pinion seal ring on pinion gear assembly.

Using a heat gun, heat pinion seal ring to approximately
40°C (104°F) before installing it onto pinion gear assembly.
Make sure pinion seal ring is properly settled in valve
groove.

Apply a coat of multi-purpose grease to needle bearing
roller and «il seal lip before instaliing pinion assembly in
gear housing.

Install pinion assembly to pinion housing.

Be careful not to damage pinion ol seal.

12.

Appiy a coat of multi-purpose grease to rear oil seal lip
betore instailing rear housing.
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POWER STEERING GEAR AND LINKAGE (Mode! PR26SE)

Protrusion

of rack

S8T326B

S8T3168E

Diaphragm -
spring i @'“‘ Pairtect white
Wather Q

55TCR7H

SET32TR

Assembly {Cont’d)

13.

Install rear cover cap so that protrusion of rear heusing
cover is positioned as shown in figure at left.

Be careful not to damage worm ring and off seal.

14.

Install sotencid valve.

15. Install diaphragm spring at retainer.

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

e Make sure convex end (painted white) of diaphragm spring
faces outward when installing.

16. Instali retainer spring and adjusting screw temporarily,

CAUTION:

Ensure sleering gear spacer is installed with rubber side facing

rack.

® Attach lock ptate (@) to side rod inner socket ().

e inseri steering gear spacer () to rack (3).

e Apply locking sealant 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 lock plate @.

S$T-22



POWER STEERING GEAR AND LINKAGE {Model PR26SE)

S5TO0%AR

583078

55873208

GsToersl

Centar of rack

W

_— Center of pinion

u”w

42 T
{t B85 \n}

(gotn

Canter
of retainer

sides]

8o - 100°
(Hoth sides)

SSTS60B

Assembly {Cont’d)

18. Tighten outer socket lock nut.

Tie-rod length L™
Reler to §.0.8.

19. Measure rack stroke.

Rack stroke “L':
Reder o S.D.5.

20. Before installing boot, coat the contact surfaces between

21,

boot and tie-rod with grease.

Install boot ¢clamps.

To install, wrap boot clamp around boot groove twice,
Tighten clamp by twisting rings at both ends 4 to 4-1/2 turns
with screwdriver while puliing 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 aftached to the vehicle. (This
will prevent interference with other parts.)
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POWER STEERING GEAR AND LINKAGE (Model PR26SE)

08 N {10 kg, 22 Ib}
I S8 N {10 kg, 22 1b}

Left turn
Right turn
/

SETIAA

58T126R

Lock nut

Apply sealant,

Adjusting scriew
SETR0B

KAVAB100700

5573208

35TE57A

Assembly (Cont'd)

Twist boot clamp 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 follows:;

10.

Set gears to Neutral without fluid in the gear,

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

Lightly tighten lock nut.

Tighten adjusting screw to a torque of 4.9 t0 5.8 N-m (80 to
60 kg-cm, 43 to 52 in-Ib).

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

Move rack over its entire stroke several times.

Measure pinion rotating 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
kg-cm, 43 in-ib).

Ltoosen adjusting screw by 80° to 00"

Prevent adjusting screw from turning, and tighten lock nut
o specilied torgue.
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POWER STEERING GEAR AND LINKAGE (Model PR26SE)

~ KV48100700

S5FI08

SHTOH08

{Minx, walug + Min, vaiue) |

Maximum value

Minimom valye

Avarngs valua o
8
&
i3
2
k-3
2
-1'1 E 115 Rack scroks
463 Nwlrd "1_‘53} A,
ss’nrm positi

Linix: rmwea (in)

Adjusiment (Cont’d)

11. Measure pinion rotating torque.
Within 100° from the neutral position:
Average rotaling torque
08-13Nm (8- 13 kgcm, 5.9 -11.3 in-b)
Maximum lorque deviation
0.4 N-m (4 kg-cm, 3.5 in-Ib)
Except for above measuring range:
Maximum rotating torgue
1.9 N'm {18 kg-cm, 16 in-lb)
Maximum forge deviation
0.6 N'm {6 kg-cm, 5.2 in-lh)

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

12. Check rack sliding force on vehicle as follows:
a. Install steering gear ontc vehicle, but de not connect tie-rod
1o knuckle arm.
Connect all piping and fill with steering ftuid.
Start engine and bleed air completely.
Disconnect steering column lower joint from the gear.
Keep engine at idle and make sure sieering fluid has
reached normal operating temperature,
While pulling tie-rod slowly in the £ 115 mm (£0.453 in}
range from the neutral position, make sure rack sliding
force is within specification.
“Average rack sliding lorce:
Without HICAS
206 - 285 N {21 - 27 kg, 46 - 80 b}
With HICAS
201.0 - 256,11 N {20.5 - 25.5 kg, 45.2 - 56.2 Ib)
g. Check sliding force puiside above range.
Maximum rack sfiding force:
Not more than 39 N (4 kg, 9 Ib) beyond above
value
& |f rack sliding force is not within specification, readjust by
repeating adjustment procedure from the beginning.
e If rack siding force is still out of specification after read-
justment, gear assembly needs 10 be replaced,

TaooT

—
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POWER STEERING OIL PUMP

Disassembly and Assembly

KConnactor bolt [J) 49.68 (5.0-738, 36 -51)

Copper washer m [!

— Connector [O) 69 - 78 (7.0 -8.0, 51 - 58}
Do not disassembly. % 54 .68 (5.5 -8.9,40 - 50; .

O-rmg @ n Puliey

Controi valwi

e e YSP“"S
[C]14 -8 é&
{ta. 1.5 10 -13)
Fiexible hose

|' q
@,..,m/;/ @\Q\%

_ Wave washer
"" \ \- Q-ring {Inner) Q ﬂ -
i Qring iOu:er:lgm 5

“ Frant side plate
WVane /
- Rorar
Pm

: X Snap ring @
I i /‘ Drive shaft
|

Oit seal @'j

i 27-38
(28-38,
20 - 26)

Fraont hous [0

3 Cam ring ;
.. \\ - Gasket 633 | Subbracket
; - Rear housing
\ : ) nem kg, froib)
[D31-42122-43.23-31) ssTann

Pre-disassembly Inspection

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

¢ Cil leak from any point shown in the figure.

» Deformed or damaged pulley,

® Poor performance

S8T1z88
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POWER STEERING OIL PUMP

Extansian har

Drive shiaft

S5THI0B

Control valve

S8TO6A

Disassembly
CAUTION:

Parts which can be disassembled are strictly Emited.
Never disassemble 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 iowsis.

Follow the procedures and cautions in the Service Manual.
When disassembling and reassembling, do not let foreign
matier enter or contact the parts.

Remove snap ring, then draw drive shaft out.

Be careful not to drop drive shaft.

Remove oil seal.

Be careful not 10 damage front housing.

-

Aemove coanector.

Be careful not to drop controf vaive,

inspection

inspect each component part for wear, deformation, scratches,
and cracks. If damage is found, replace the part.

$T-27



POWER STEERING OIL PUMP

Assembly

Assemble oil pump, noting the following instructions.
& Make sure O-rings and cil seal are properly instatled.

& Always install new Q-rings and oil seal.

& Be careful of cil seal direction.

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

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

SEYIGRA

® Pay attention to rotor direction.
Ruar housing sitia Front housing side

— Punchmark

SST200A

* When assembling vanes to rotor, rounded surfaces of

Vane vanes must face cam ring side.
Faces inside \K
e f y
]
>€/‘ .I

— Flat portion

~ Round partion SETB43A

e Insert pin (@ into pin groove (T) of front housing and front
side plate. Then install cam ring @ as shown at left,

BET487TA
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TWIN ORIFICE POWER STEERING SYSTEM

Hydraulic Circuit

Staaring goar assembly
Rutary valve

% Power cylinder

.

Speed sensor

Control undt

SSTE0A
Schematic
1—Wltl‘lm.ll SUPER HICAS
(Refer to BUPER HICAS Schematle [ . i TEMITION SW]TOH
for modela equipped with SUPER HICASR.) BA.T_EB'J [ DN ar START
CHELK E%
SONMEC TR
[ FLISE m FLUSE FUsE é
€D ® O]
bR o
T D. L e
e i) e I A
&N I )
€ power e ERRER EE
Cﬁbﬁi{%‘?’s y : — @3
. . @ gecrric | @D
%@E@} 7 GoNTRal e .“ seege-
k] 5
® @ @
Dl C
ol 1 [® ge |
= - - - SENSOR -
B Rt e
) nT mocsl @) e g, m
Pl SSTssa8
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TWIN ORIFICE POWER STEERING SYSTEM
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TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses

Steering force —e

Steering force during

failsafe control —
.
Steering force s
during fuil tarng
fion
] 50 100 150 200
1] an {62} 1) {124)

Vehicle spead km/h (MPHI— 5573388

Precautions

BEFORE DIAGNOSING THE POWER STEERING SYSTEM,
ENSURE THAT:

Vehicle stopped

4. Power sleering components {gears, oil pump, plpes, stc.)
are fres from feakage, and that oil levef is correct.

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

¢. Wheel alignment is adjusted properly,

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

Vehicle in operation

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

PRELIMINARY KNOWLEDGE HELPFUL IN CONDUCTING
PDIAGNOSES

The power steering system is a twin orifice type, which uses a
vehicle-speed sensing, electronic control design. Valve sensi-
tivity is controlled in response to vehicle speed 0 achieve
optimum steering effort. When a vehicle-speed signal is not
entered into the power steering contro! unit for approximately
16 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 signaf (N or P-range signaf on
automalic transmission models and a neutral or ciutch signal 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
transmission models), the shift lever set in any positicn except
“N" (manual transmission models) and the clutch pedal is not
deprossed.

ST-A



TWIN ORIFICE POWER STEERING SYSTEM
-~ Trouble Diagnoses {Without SUPER HICAS system)

Diagnostic Procedure 1
SYMPTOM:
Heavy steering operation during stationary turns

START ]

!

1) CHECK STOR LAMP SIGNAL,
Turn ignition switch “ON" {with
engine OFF), release fool brake
pedal and parking brake lever,

Set shift tever to any positicn

I i io 1| except P and "N on auto-

matic fransmission modeis or

G set shift lever to any position
except "N” on manual transmis-
Vi .

. ] sion models, and ensure ciutch
G pedal is released,

:

|

Depress brake pedat and mea- 19K | Goto 2),

85T56838| | sure voliage between solencid

valve terminals of ‘‘check” con-
nactor.
.'

Bltrettoad (i ety sweinch

o i BT IR M o D el
Igriaion switch N

P ok e depctisd

Valtags

s med S ESTHODA

Yoliage:
4.4 - 6.5 valis {constant)
- 0K,
Cuiside the sbove rangs or
volinge fluctuations

- NG
iN_G.

Check i terminal voitage grops [ O.K. | Goto 5).

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

No change {ouiside 4.4 - 8.8V

range) ... 0K

Voliage drop ... N.G.

lN.G‘

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

8]
THHE @

Diagnostic Procedure 1 {Cont'd)

- &
o v

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

YES (12 volts — Brake pedal

depressed.j ... O.K.

NO (0 volis) ... N.G.

N.G.

+] Malfunctioning stop lamp Switch

l{).K.

Ensyre that power steering con-
trol unit connector is connected
properly.

] !

system

After ignition switeh i turned
“ON", depress brake pedal and
measure voltage between sole-
noid valve terminals of “check™
conneclor.

4.4 - 9.6 volts {constant)

- K,

Voltage Huctuations

NG

Mallunctipning power steering

o NG,
lo.'K.

"1 control unit,

Check it heavy steering opera-
Hon eceurs during stationary
turnsg.

YES ... N.G.

NO {Lighter steering opera-

flon) ... O.K.

N.G.

» GO 10 4).

0 K.

END

$T.33




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

o
el
@ D G

—— O

YiPd

(V]

= =

€ &)

B8T557R

Diagnostic Procedure 1 (Cont’d)

n

2] CHECK FARKING BRAKE
SIGNAL.

Release foot brake pedat and

apply parking brake lever.

Measure voltage betwasen sole-

neid valve terminals of “check™

connector.

' m—msss KOrm parkong beane meitch

P mmeass Whliunct-onemg pekoy
| Eutici pwich K ke mwitch

bl Pk BeaiE WPl

I 4

i 44064

Varllipn

SETZann

Tme

Yoltage:
4.4 - 8.6V (consiand)
o 0K,
Outside the above range or
voitage fluctuations

- NG,
iN.G.

%460103;.

Check if terminat voltage drops
to 1.0 - 1.5V range approx. 10
seconds after ignition switch is
twrned ON.

No change (ouiside 4.4 - 6.6Y

range} ... C.K.

VYoliage drop ... N.G.

0.K.

lN,Gk

» GO t0 5).

Check it parking brake swiich
signal is present at power steer-
ing contral und.

YES {0 volis - Parking brake

applied.}

NO {12 volta) ... N.G.

N.G.

lo.n.

Ensure that power steering con-
trol unit connactor is connacted

praperiy.

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

Diagnostic Procedure 1 (Cont'd)

SERHEANY S

Turn igniticn switch ON and ap- |N.G. | Maltunctioning power steering
ply parking brake tever. control unit

Measure voltage between sole-
noid valve terminals of “'check”

ERS
connector.
Voltage:
4.4 - 6.8 volis (constant}

B o QLK.
Volage fuctuations

SRTHHE

- NG,
lO.K.

Check if heavy steering opera- N.G. .[GD to 4},

tion occurs during stationary
furns.
YES ... N.G.

NO (lighter steoring opera-

fion] ... O.K.
lo.x.
ND

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

Diagnostic Procedure 1 (Cont'd)

. A
‘% H—_—HM 3) CHECK NEUTRAL POSITION | 0K [ Depress cluich pedal (M/T
p— SIGNAL. model} and move shift lever to
&:} G Release parking brake lever. “P AT model),
Move shift lever {0 Neutral {A/Y Measure voitags betwoen sole-
and M/T models). Measure volt noid valve terminais at “‘check'”
@ @ age between sclenoid valve ter- connector,
minals of “check” cannector. Volisge:
t e T —— N.G. 4.4 - .6V {conmlant) ... G.K,
= o G RO LN st Ouluide the above range or
S8TS658) | o asitron woch BN volisge fiuchunstions ... N.G.
6] d ! OK.
mwmm t LONNECT : ;"7;-75;_
THME @) |
YL T
Voliage: v
L — 4.4 - 6.8V {constani) LG" to 4).
- 0K
Outslde the 4.4 - 6.6V rangs
or Vollage fluctuations
¥ - N.G.
5575588 Ta
+ N.G.
Check # terminal voltage drops  |OK. [ Go 1o 5},
to 1.0 - 1.5V range approx. 10
seconds alter ignition switch is
turned ON,
No change (outside 4.4 - 8.6V
range} ... K.
Voltage drop ... N.G,
lN,G_
Check if position switch signal is | N-G. | Malfunctiening position switch

presant at power steering con-
trol wnit.
YES {0 woits, when poaition
swilch s ON} ... O.K.
NO (# - 5 volis} ... N.G.

lcu(.

Ensure that power steering con-
tral unit connector is connected

properly.

©

ST-36
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TWIN CORIFICE POWER STEERING SYSTEM
— Trouble Diagnoses (Without SUPER HICAS system)

O]

& BN

<

@
@

SHTHEHE

y

Diagnostic Procedure 1 (Cont’d)

©

",} which indicates

solengid vaive
operation.
- S5TE248

Turn ignition switch ON, depress
tlutch pegal {M/T model} and
move shift lever to P (AT
moadel).
Measure voltage between sole-
noid valve terminals of “checi”
connector.,

Voltage:

4.4 - 6.6Y {constant) ... D.K.
Voltage fluctuations ... N.G.

N.G.

lO.K.

.| Malfunctioning power steering

control unit

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

YES ... N.G.

NO {(Lighter steering opera-

fion} .. OK.

QK.

END

-

4) CHECK POWER STEERING

Disconnect solengid vaive con-
neotor,

Apply voltage between connec-
tor terminals {on scienold valve
side) aad touch sclenaid valve
to ensure that it vibrates.
{Vibration is felt aftar appiied
voliage s removed.)

N.G.

SOLENOID VALVE FOR
PROPER GPERATION.

Yes ... OK.
Na ... N.G.

P.K.

w Adjusting steering gear as-
# Malfunctioning steering gear

& Maliunctioning oil pump

sembly adjust screw

assembly

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

Diagnostic Procedure 1 (Cont'd)

CHMNNELT
m e @ 5) CHECK POWER STEERING | N.G. [ Malunctioning ignition power
CONTROL UNIT FOR PROPER sircuit

@Y QPERATION.

@ Check if power voltage is

L present at power staering con-
........... = trol unit.

YES {12v) ... O.K.

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

85735598 lO,K,

Measyre solencid valve resis- | NG. | Maliunctioning solenoid valve
tance. "1 gystem

Disconnect solenoid vaive con-
nector, and measure resistance
between connector terminals {on
solenoid valve side.)
Resistance:
4 -8 ohms .. O.K.
0 ohmsg or infinkte ... NG,

lO.K.

Ensure that power steering con-
troi unit connector is connected
properly.

Check if heavy steering opera- N.G. .| Malfunctioning power steering
tioh eeours during stationary control unit

fWirns.
¥ES ... N.G.

NO {Lighter steering opera-
tion) ... 0K,

O.K.

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

+l

&5T5658

55TS618

Diagnostic Procedure 2

SYMPTOM:

Light steering operation during high-speed driving

Raise rear wheels oft ground
and start engins.

l

Measure voltage between sote- [OK.
noid valve terminals of “check” —*©
connector while driving vehicie
from Q to 100 km/h (D to 62
MPH).
Voltage:
G kmih {C MPH):
44-88Y..0K
100 km/h (62 MPH):
18 -28v .. GK.
Consiant voltage ... N.G.
l NG.
Chack speedometer for proper | N.G. | Maltunctioning vehicle speed
operaticn. "] sensor or speedometer
YES ... 0K
NO .. N.G.
l OK. o
Check A S.C.D. and vehicle NG. | Check if vahicle spead signal is
speed-sensing door lock for present at speedometer.
proper opearation, Gisconnect speedometer from
YES ... O.XK. vehicle to facHitate work. Recon-
NO ... NG. nect wiring. Measure voltage
oK. hetween speedometer terminals
while driving vehicle at very
slow spoads.
1 volt (Min.) and 5 voits (Max.)
are alternaiely repested ...
D.K.
No voltage is present ... N.G.
E’-] vy 0.K. N.G.
Check if vehicle speed signal is {§.G.

present at pawer stesring con-
trel unit.
While driving at very slow
spaeds, connect power steering
unit conneclor. Measore termi-
nai voltage.

1 volt (Min.} and § volits (Max.}

are aiternately repeated

. 0K

No voilage is present ... N.G.

lo.x.

¥

Malfuncticing
speedomeater

h.

Ensure that power steering cen-
trel unit conneclor is connected

improper connection between
spaedometar and power sleer-
ing contral unit

propery.
%

§T-39




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

Diagnostic Procedure 2 {Cont'd)

¢

JE

which indicates

golanoid valve

operation.
B5T624B

0 ohms or infinite ... N.G.

lo.x,

Malfunctiching power stearing
control unit

ST-40

Measure valtage between sole- | O-K. | Check if steering operation is
noid valve connector terminals o heavy during high-speed driv-
of "check” connector while driv- ing.
ing vehicte from 0 to 100 km/h (O YES ... O.K.
to 62 MPH;. NO ... N.G.
Vohage: N.G. 0K
@ ken/h {0 MPH):
44 - 8.6V .. 0K h.d
100 km/h (62 MPH): END
1.8-28V .. 0K
No voltage varlations ...
N.G.
——— 0
lN.G. !
Measure solenoid valve resis- Disconnect solenoid valve con-
tance. nector
Disconnect scienoid valve con- Apply voltage between connec-
nestor, and measure resistance tor terminals {on solenoid valve
petween connactor terminals {on side} and touch solencid valve
soienoid valve side). NG. 10 ensure that It vibrates,
Resistance: {Vibration is feit after applied
4.8 ochms ... 0.K. voltege is removed.)

Yes ... OK.
No .. N.G.
N.G. oK

Malfunctioning
solenaid valve

h

» Adjusting steering gear as-
sembly adjust screw

» Malfunctioning steering gear
assembly

* Malfunctioning oil 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 w

1 valt (min.} and & volts
(max.} are alternately re-
peated when vehicte is
driven al very siow speeds,

3 Vehicle spead senser input

Pressed: Approx. 12V
Released: OV

0¥ (cluteh engaged and
shift lever in “N™)

.. M/T mogals

& Meutral switch input QV {selactor faver in “N" or
P L AT modeis

4 - BY {exzegt for the
above}

Applied:; 0V
Rsleased: Approx. 12V
O kmsh 4.4 - 6.6V

100 ke/h 1.8 - 2.8V
Fail-safe 1.0 - 1.5V

4 Stop lamg switch input

6 Parking brake switch input

Powaer steering solencid
valve output

Performance of Controller

Qutput amperage (A}

i
vo U

0.84—-
26
a5 -
0.25 | . . T
_ A
2.1 .
112 (7} |30 {19] {50 (31} 175 (108)
T i ] T [ T T 13 [ T 1 L} T 3 1 13 T 14
0 56 {31) 100 150 200
{5.2} 123} {124)

WVehicle speed km/h {MPH)

8573400
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TWIN ORIFICE POWER STEERING SYSTEM
— Trouble Diagnoses (With SUPER HICAS system)

Diagnostic Procedure 1
SYMPTOM:

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

[ START E

l

Check in self-diagnosis mode, O.K.
Refer to page ST-70.

lN.Gk

Fy

[y SELErT Diwds HOEZ

e
SELF=friviy RESILTS

TeTy (eI TOR

£ TTHE TELT

B} #5356 T tAMEBER

@\_/ |

| -—"3 (2T e

= Sy

Repair malfunctioning part de-
tected by self-diagnosis,

Refer to “"SUFER HICAS SYS-
TEM” — Trouble Diagnoses.,
Diagnostic Procedures 5 te 12,

:

8374168

sokanoid valve

Check for hegvy steering opera- | N.G.
tian during stationary turns or

light steering operation during
high-speed driving

YES ... N.G.

NO (Lighter steering opera-
tion; Stationary turns,
Heavier steering opera-
tion; High-speed driving.)

- 0K,
lo. K.
END

il

speration.
- S5T6248

E| v
CHECK POWER STEERING 50- 1MN.G. | Mastunctioning power steering
LENOID VALVE FOR PRCPER solenoid valve
OPERATION.
Disconnect sclenoid valve con-
nector.
Apply voitage between connec-
tor terminals (on solenoid valve
side) and touch solencid valve
to ensure that it vibrates.
{Vibration is felt after applied
voltage is removed .}

Yos .. O.K.

No .. NG,

lo.a(_

» Adjusting steering gear as-
sembly ad|ust serew

& Mallunctioning steering gear
assembly

+ Maltunctianing oil pump

$T-42



SUPER HICAS SYSTEM

HICAS Component Paris Location

HICAS soiencld vaive Resprvoir tank

Steering
angle cenzor

Power steering \

solencid

CHi pump

Control unix

Fail-zafe vaive

cylinder
S5TE04R
System Diagram
HICAS solenoid vaive Conteolunit
Vehicle speed sensaor
A
Steering angta Power
sansor cylinger
Centering
Ening
1 Fail-safe
N . valve
Power steering
sotenaid
S5Y451B
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SUPER HICAS SYSTEM — On-vehicle Inspection

Checking Fluid Level

Maintain the fluid level so that the lower surface of the float is
maintained between the "L and “B" marks on the gauge rod.

H o The fluid level should be checked when the engine is stopped
L K. and the fluid temperature is normal,
CAUTION:

e Do not overfill.
¢ Recommended fluid is Automatic Transmission Fluid
“Dexron’ " type.

8573738,

Checking Fluid Leakage

Check lines for proper attachment, jeaks, cracks, damage,
Ioose connections, chafing and deterioration.

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

SETE0SE

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

Lirts paraliel to .
center line of body

center.
Total toe-in:
A-B:e+4mm(D-0.16m
26: 0 - 22
@ Refer to “SUPER HICAS"” in section RA.
Front
SFAZIAA g Totsl tos-in angle = 29
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SUPER HICAS SYSTEM — On-vehicle Inspection

# SIMULATED DRIVE TESTH
dm SELECT MEMITGR ITEN

SELECTION FROM MEHU

;

START

BET3TS8

B ACTIVE TEST §

BR TUE HIGH SPEEL
COMDITIGHN

FUEMITAR #x====z=
STEER{HG AHG
HICARS 34l
FGWER STR Sl

b LS

CAMCEL

SETTE

inspection of HICAS System Operation

CAUTION:
Ensure that shiit lever is set te “P” (A/T model) or “Neutral”

When CONSULT is used:

1.

(M/T model) before checking HICAS system operation.
b
=]

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

{Use a two-pole 1t or a center poie iift so that the four
wheels are free to rolate.)

Connect CONSULT unit to diagnosis connecter and start
engine,

Touch "START" on CONSULT display.

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

Touch "START" when MAIN SIGNALS display is reversed.

6. Touch "START.”

After simulated drive contition has continued for § minutes, it
will automaticafly cancel and CONSULT unit will then show
“FEST IS INTERRUPTED TO 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

Mautrsd positien

55737880

il pressure {Rear wheel

stear anglel

—

Tirme

S5T445B

Inspection of HICAS System Operation {Cont'd)

7. Operate engine at speeds greater than 2,000 rpm, and furn
steering wheel 180° in one diregtion 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 value of one cylinder rod and
retraction value of the other. Determine strokes of respec-
tive power cylinders by adding {measured) extension and
retraction values,

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

When furned 1o the rig
2.6 mm (0.102 In)

When turned to the left
2.6 mm (0.102 in})

Yotal slroke
5.2 mm (0.205 in)

When CONSULT is not used: @

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

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

2. Set HICAS system in self-diagnosis mode,

(1) Turn ignition switch “QFF",

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

(3) Turn ignition switch "ON"",

(4) Immediately start engine.

(5) Turn steering wheel from left to right {at least 20° from the
neutral posittan ) 5 times or maore, then depress foot brake
pedal at least § times all within 10 seconds after ignition
switch has been turned “ON".

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

ST-46



SUPER HICAS SYSTEM — On-vehicle Inspection
Inspection of HICAS System Operation {Cont’'d)

4. Oparate engine at speeds greater than 2,800 rpm, and furn
steering wheel 180° in one direction from the neutral
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 gylinder rod and
retraction value of the cther. Determine strokes of respec-
tive power cylinder rods by adding (measured} extension
and retraction values.

Measure red strokes in as short a pericd of time as possible.
S5T3768 Standard stroke;
When turned to the right
2.6 mm (0.102 in)
When turned o the left
2.6 mm (0.102 in}
Total stroke
5.2 mm (0.205 in)
Bo not depress fcot brake pedal during operation check,
otherwise the operation will be stopped.

Nautrst position

Bleeding Hydraulic System

Before bieeding air from the MICAS system, be sure 10 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 Compoenent Paris

Power Cylinder

Mﬂn-um-mu.m

[T 84 - 108
{88 - 11, 62 - 80)

(O3 nem (kgem, feit)

8576078

5816098

REMOVAL

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

& Disconnect o# pipes from power cylinders and remove
power ¢ylinders,

CAUTION:

Plug openings of vil pipes and power cylinders fo prevent entry

of foreign particles after removal.

INSTALLATION

1. Belore installing power cylinder on suspension member,
wipe power cylinder bracket and mating surface of suspen-
sion member. Using the left side of the bracket as a
reference point, locate the right side {oblong hole side) and
install power eylinder.

CAUTION:

a. To prevent entry of loreign parlicles, clean ol pipes and
conneciors using dry compressed air,

b. Ensure that your hands are clean and free from foreign
pariicles when connacting oll pipes.

ST-48



SUPER HICAS SYSTEM — Repair of Component Parts

8 SIMULATED DRIVE TESTR
dy SELECT MenITER ITEM
TMAITH SlGMALS
SELECTION FROM MEML

_ START

85T375B

Power Cylinder {Cont'd)

2. Install power cylinders and o pipes.

3. After instaliing lower link assembiies, check foe-in o en-
sure that # is within specifications. K it is not within
specifications, perform proper adjustments.

Refer to "SUPER HICAS” in section RA.

BLEEDING HYDRAULIC SYSTEM

Before 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 [s used:

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

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

Use a two-pole |Ift or a center pole ilft s0 that the four wheels

are free to rotate,

3. Start engine.

4. Touch "START"” on CONSULT display. {Display 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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S5TE0EE

e B

)
(el

Y
ssta7e

Power Cylinder (Cont'd)

7.

10,

Operate engine at speeds greater than 2,000 rpm, and turn
steering wheei 180° to the right from the neutral position.
Loosen right power cylinder bieeder valve to bleed air, then
retighten. Return steering wheel to the neutral 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 {0 bieed air, then
retighten. Return steering whaal to the neutral position.
Repeat steps 7. and 8. until there are ne air bubbles in fiuid.
While bieeding air from power cytinders, never allow Huid
levet to drop below inlet port of reservoir tank (by adding
fluid as required}.

Touch “CANCEL'" on CONSULT disptay and turn ignition
switch OFF,

When CONSLALT is not used: @

1.

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

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

2.

(1
(2)
(3)
(4)
{5)

Set MICAS system in self-diagnosis mode,

Turn ignition gwitch "OFF",

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

Turn ignition switch "ON",

immediately start engine.

Turn steering wheel from left to right {(at ieast 20° from the
neutral position ) § times or more, then depress foot brake
pedal at least 5 times all within 10 seconds after igaition
switch has been turned "ON". '

Set steering wheel within 10° from the neutral pasition.
Ensure that rear wheels turn to the left and right alternately.
Operate engine at idling speed, and urn steering wheel
180° to the right from the neutral position. Loosen right
power cylinder bieedsr vaive to bleed air, then retighten.
Return steering wheel o the neutral position.

Operate engine at idling speed, and turn stegring wheel
180° to the left from the neutral position. Loosean 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 fluig. Whiie bleeding air from power cylinders, never
atiow fluid 1evel to drop below infet port of resarveir tank (by
adding fluid as required).

Turn ignition switch OFF to complete seli-diagnosis opera-
tion.
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Power Cylinder (Cont'd)
DISASSEMBLY AND ASSEMBLY

Air bieeder

ECQ -8 Stroke stopper Dust boot
%/ ©6 - 08, 43 - 58) [ #]
. [ a7 - e

{38 47,27 - 34)

Quter link
Power cylinder Lock sut f *
{C] 45 - 69 80 - 7.0, Baot band

38 - 51}
Bout clamp eg

[ Nem (kgm, 1y

S5T8108

Power cylinder assembly cannot be disassembled, When it is
malfunctioning, repiace power cylinder as an assembily.

DISASSEMBLY

1. Remove clamps from lef#t and right dust boots, and move
dust boots toward outer {inks.

2. Attach wrenches to left and right ball joint sockets, and turn
in directions that loosen lower links. Bemove one of loos-
ened lower link assemblies,

SSTETB

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

Lock nut

Width scross Hats

Stroke stopper GETAEGH
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SUPER HICAS SYSTEM — Repair of Component Parts

85Te138

S5T6148

Lack nut
49 - 69 N-m
(5.6 - 7.9 kg-m, 38 - 51 #t-ib)

29-31mm
9.414 - G122 in)

55736

Power Cylinder {Cont'd) -

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

ASSEMBLY

1. Install siroke stopper and lock nut on the lower link assem-
kly 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.

3. After installing stroke stopper and lock nut on the other
lower link assembly, install lower link assembly. Attach a
wrench 1o inner ball joint {to prevent it from turning}, tighten
inner socket to specified torque.

inner sockek
{: 768 -98 Nm (8 - 10 kg-m, 58 - 72 ft-Ib)

4. |If stroke stopper was moved during removal of lower link,
adiust it after installation, as described below:

(1) Loosen lock nut which secures stroke stopper.

(2) Turn stroke stopper until clearance between inner bal joint

and stroke stopper is 2.8 to 3.1 mm {0.114 to 1.122 in} on
each side.
Tighten lock nut securely.

Lock nut:

[T 48 - 69 N'm (5.0 - 7.0 kg-m, 36 - 51 fi-1b)
Recheck clearance between inner ball joint and stroke
stopper on each side.
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Power Cylinder (Cont’'d)}

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

8573228
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SUPER HICAS SYSTEM — Repair of Component Parts

OH Pump

Connrectar Balt

Meo.78 [S27.35(28.38,20.28
{7.0-80.51.50)

Oring 8 E
/ Controt valve
Sprirg
% J 0- rmg
: ua.*- . < :
- Dirive shaft

Front bracket

{1a-18014-18.10.13)

Roator G, N il seal 69 n
Y -2 Front houging b Stonper bracket
o Wave wesher . T
o) O-ring {Inner} " ot %

TR @ FK O-ring {Gutar} Qﬂ g '/- Spring
S Front side plate Suction pipe ‘
..-. ﬁ Vane 7 ; b Central vaive
\ Pir / o
_ Cam rirg O-ring {Inner) @ " eF @{ Soint
i Y Coanov:tor bolt

Cenyar huwng 89 T8

Wave washer t:!ﬂ *5:;0
O-ring [Gutar} 8 n Copper washer

Rear side plate @ n

Gasker @ ﬂ

Regr housing

O] : Nem (kg-m, ft-ib}

SETMRE

PRE-DISASSEMBLY INSPECTION

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

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

e Deformed or damaged pullay.

Procedures for disassembly and assembly are the same as

£ those for the power steering oil pump.

S3TIdB
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SUPER HICAS SYSTEM — Repair of Component Parts

5573868

Disassembly
CAUTION:

L B N N

1,

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

Clean your hands before disassernbily.

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

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

Remove connector,

Be carehul not o drop control valve.
Be careful not fo confuse main side with sub side.

Pl

5,

Remove rear housing.

Remove center housing.

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

Remave cam ring, rotor and other parts from front housing
{main side).

Se careful not to confuse main side with sub side.

6.

Remove snap ring, then draw drive shaft out,

Be careful not to drop drive shaft.
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SUPER HICAS SYSTEM — Repair of Component Parls

- ]

S Ta008

0.5 - 1.3 mm
{6.020 - 0,081 i)

£5Ta0z8

351’4068}

Disassembly (Cont’d)

7.

Remove oil seal.

Be careful not to damage front housing.

Inspection

If any of the following parts are scratched or damaged, repiace
oif pump assembly.

[ 3 IR BN BN B ]

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

Drive shaft

Raotor

Assembly

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

Before installation, coat the O-rings and il seal with A.T.F.
Make sure O-rings and oil seal are properly instatied,
When assembling vanes to rofor, 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 1o seating
lips.

2. Press shaft assembiy into front housing and install snap

ring.
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O-ring

Centar housing
Y,
\\
Y

Valve washer

J

Gasket

!

|
L Front housing

SETRGAD

Fear housing side

Front housing gide

SETX0A

S8T2068

Assembly (Cont'd}

Install component paris on front housing in the order
indicated below:

) O-ringx2

2} Wave washer

3} Side plate

4} Rotor [thickness: 16.25 mm (0.6398 in) (main side); 13 mm
(0.51 in} {sub side)]

5) Vane

6) Pin

7) Cam ring ithickness: 16.25 mm (0.6398 in) (main side); 13
mm {0.51 in} (sub 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).

CAUTION:

o Ensure that O-rings are positioned properly.

e Ensure that vane is installed with curved side facing cam
ring.

® Use cam, rotor vane as original singte unit.

« Ensure that control valve moves smoothly.

& Pay attention o rotor direction.

# Pay attention to cam ring direction,

ST-57



SUPER HICAS SYSTEM — Repair of Component Parts

5 AR }
gl +

SETansH

EF!
)

5574068

Kv32ia1ioo

S8Ta0TE

Adia)

SST4078

S3Tav5B

HICAS Solenoid Valve and Fail-safe Valve

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

If any part is found {0 be malfunctioning, always replace as
a vaive assembly.

Whenever tubes are disconnecied, check tube seat for
scratches or damage. A scratched or cracked tube seat may
cause oil leakage. Repiace it using pin punch.

HICAS salenoid valve Fail-safe valve

Part No. 49528-3110 49528-521.10

A (dia) st {n) 1.5 {0.059) 8.5 [0.256)

Steering Angle Sensor

*

£nsure that steering angle sensor boits are secure and
tight.

# any part of steering angie sensor is malfunctioning,
replace steering angie sensor assembly.
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—

C.K.

N.G.

SSTIMB

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

H the neutral position is between two serrated testh, loosen
tie-rod tock nut and move tie-rod in the opposite direction
by the same amount on both leff and right sides to compen-
sate for error in the neutrai position.
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SUPER HICAS SYSTEM — Trouble Diagnoses

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

WORK FLOW
CHECK IN <Reference item

LISTEN TO CUSTOMER

COMPLAINTS AND CONFIRM.

INVESTIGATE {TEMS RELATED Symptom Check

TG EACH SYMPTOM. {See page ST-52.)

l Fiuid lgvel and leakage check
BASIC INSPECTION {See page §T.63.}
. Self-diagnosis Preliminary

PERFORM SELF-DIAGNDSIS {See page ST-70.) check
=~ — = — - —+ PERFORM REAR WHEEL ACTION
; CHECK Rear wheel action check
) {See page ST-B64.) ]
i T
i
I
i
I {NSPECTION ON THE e Diagnastic Procedures 1 to 4
{ BASIS OF EACH {See pages S5T-76 10 865.)
: SYMPTOM
;
;
t Salf-diagnostic item
f
[
|
: INSPECTION ON THE ____/ Diagnostic Procedures 5 to 12
| BASIS QF EACH MAL- {See pages ST-86 to 95.)
| FUNCTION
1
¢
;
;
i
[ l
[
. REPAIR/REPLACE
1
I
I
|

N.G
et FINAL CHECK
O.K,

{ CHECKOQUT )
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SUPER HICAS SYSTEM — Trouble Diagnoses

DIAGNOSTIC TABLE

Symptiom Chart

FROCEDURE Pretiminary Diagnostic Procedure
Check
REFEREMCE FAGE (5T} B3| B3| BAJ7E 77| TRIBOIBE BB | AD OB EGR | M]Ns
~rlalmielvjo|~lsle| 20| W
o wlm] 2l tieielelafleleiolofe]e
- 5 31 Ei315 5|81 315|5|515
b ° b=}
BRI R
5|5 5]g 8]e]gielgrereld|g|g|g
BYMPTOM | mimjBiiajidlda|lala|alalala|a
Flale|liBlElelelg| Elegligle|lem
Eicle|l i | %] |82 5| B |2 |B| 8
HAEHHEBHEITEIEHBE
Pl E|SIZ S F| 2P FF S5 BT
acijisia|lo|D|loja|lala|la|lalolag{ald
Ng warning lamp comas an when ignilioh Switch is turnad "ON" O [
Warning lamp comes on when enging is running [O1 IEY ] i) DD DD |y S | oo
Abnormal noise is emitied. [ 2N B [}
Vehizie hehavior is unusuat (due 0 malfunetioning HICAS systam.) oioio Lo I B B B B I O
Systemn is not sat in gelf-diagnosis mode. 5]
Sell
diagnosis Blagnosed part CONSULT indication
coda Ne.
1 FHICAS golongid valve (AH) out- [HICAS SOLENGID-A o
it i5 G0t peesant {ABNCORMAL SHGNAL]
2 HICAS solehoid valva (LH) out- |HICAS SOLENOID-L 5
put is not present {ABNORMAL SIGNAL]
3 Fail-sate vaive ollput is not FAIL-SAFE VALVE ~
present, {ABNOFAMAL SBIGNAL] -
3_3 . Powar stearing sslenoid output | POWER STEERING SOL o
2 is not present. [ABNCURMAL SIGNAEL] b
2 VEHICLE SPEED SENSOR
§ 5 Vehicla spead signal is ot {NG SIGNAL] {-a} a
& present CAR SPEED SENBOR ’
3 |SIG-SUDDEN TURN) (5)
E STEERING ANGLE SEN
8 [NQ ANG SIGNALL (-4}
STEERIMNG ANGLE SEN
Stesring angle sensor Inpul 15 NG NEUT SESNAL] (B} a
nat prewant. BTEERING ANGLE SEN
{NEUT 816360 OFF] {-¢)
7 STEERING ANGLE SEN
[NEUT 51G-30° OM] (-d}
s Parking brake {AT) or cluich _ o
switch (MY) Inpit is not prasent.
g Inhibitar switch {AT} or peutrat _ o
switth (MT) inpet % not present.
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4o

L

58T373R

Preliminary Check
CHECK 1

Checking fluid tevel and fluid leakage

Refer to "SUPER HICAS SYSTEM — On-vehicle Inspection” on
page ST-44,

3576058

Ty ZELETY [Tt RULE | 231l

HLF D ieE RESILES

{n T4 HEHI T

FILE TEST

ENL FRFT HEREEF

3574768

CHECK 2

Parform self-diagnosis.
Refer to “Self-diagnosis™ on page ST-70.
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Preliminary Check (Cont"&)

CHECK 3
Perform rear wheel action check,

When CONSULT is used:

1. Have a heiper sit in the driver's compartment, and raise
vehicle.
{Use & two-pole it or a center pole lift so that the four
START ' wheels are free to rotate.)
2. GConnect CONSULT unit to diaghosis connector and start

B SIMULATED DRIVE TESTH
{™ SELECT MEHITIR TTEM
MAIH S51GH01S

SELECTIGN FRBM MENL

85TI758

engine.

3. Touch “START” on CONSULT display.

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

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

6. Touch "START".

® ACTIVE TEST [ After simulated drive condition has continued for 5 minutes, it

DRIYVE HiGH $PEED will automatically cancel and CONSULT unit will then show
LTI (30 sememan “TEST IS INTERRUPTED TO AVOID OiL TEMP RISE” display. To
STEERING aNG R 11" cancel this mode during self-diagnosts, simply touch
HIECRS SHL R, 324 SCANCELY.

POMER STR 32U 1.0%54

CANCEL

SSTITVR

7. Whiie running engine at speeds greater than 2,00C rpm, turn
steering wheel 180° to the lefl and right from the neutral
position. Ensure that rear wheels steer in response to
rotation of steering wheel.

> E5T460B
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Preliminary Check (Cont'd)

Whent CONSULT is not used:

1. Have a helper sit in the driver's compartment and raise
vehicie.
(Use a 2-pole iift or a center pole lift so that the four wheels
are free to rotate.)

2. Set HICAS system in self-diagnosis mode.

{1} Turn ignition switch "OFF”.

{(2) 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.

(5) 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 all within 10 seconds after ignition
switch 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 le#t and right alternately.

SETAa7R
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Component Parts and Harness Connector
Location

A | ’1\\

i *,
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HICAS warning lamp
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i

_ : h -1::! -
My S
= ' P e e B
PRIEEs b Svax
Fali-zsafe valve
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Srpering angle sensir

S5TH1HR
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Circuit Diagram for Quick Pinpoint Check

1
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Wiring Diagram
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Wiring Diagram (Cont'd)

SUPER HICAS SYSTEM — Trouble Diagnoses

R.H.D. MODELS
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{y SELECT Dies morE [}

SELF-DIns RESULTS

TR MENTTEE

ACTIVE TEST

ECLF PART HUMEER

]

S5¥4120

® SELF-DIAG RESULYS B |
FAILURE DETECTED

*ker WG FAILURE #%+%

' PRINT

8 SELF-DIAG RESULTS B
FAILURE DETECTEL

HITRS SHLENGI0-L
[ABHGRMAL, S1GHG )

FRIN

S5T4¥3E

&y SELECT vies meee ]

SELF-DIAG RESULTS

DaTA TN TR

ACTILE TEST

ECI PART HUMEBER

S3T414B

'~ SELECT MANITOGR ITEM

SELECTION FREM MEHU

SETTING] "= T 4%

SSTH58

Self-diagnosis {(When CONSULT is used)

Start engine,

Touch START (on CONSULT disptlay).
Touch HICAS.

Touch SELF-DIAG RESULTS.

Self-diagnostic results are shown on display.
Refer to Table on page 8T-71.

For refergnce:
Recording inpui/output signals using data monltor function

L

Start engine.

Touch START (on CONSULT display).
Touch HICAS.

Touch DATA MONITOR,

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

& Touch REGORD to record data,
Ensure that ON-OFF signal is produced when signal is entered
from each sensor while menitoring.

To cancel data recording during operation, touch CANCEL.

PIOHITER  PaHG Fell (4]

CHE SFEED i
STEERING e L &9
REUTRAL 16 fiH

STHP LAHF S fFF
FEE-CLUTER 2 & M

HEUTEML = 1M
EH FEN UNDER 1500
HICAS S6EL FoL 30
POMER STR 56 [.0%0
EECORD
PIMOHITER  Tpuo Fail (o)
FOILIAFE i H
FalLSHFE Fit

WARHIMNG LatF GFF

FECORD

5574188

Seli-diagnosis items

Diagrostic item

Description

Remarks

MNO FAILURE

& No failure has been detectad,

VEHICLE SPEED SENSOR
INO SIGNAL] [-a)

# No vehicle speed signal is entered after vehicle has begen
aperated.

VEHICLE SPEED SENSOR
[SIG-SUDDEN TURN] (-0}

» Vahicle speed signal abruplly changes dufing operation.

STEERING ANGLE SEN
[NO ANG SIGNAL} (-a)

» Sleering angle has not been changed while driving at a
speed of at least 80 km/h (37 MPH).

STEERING ANGLE SEN
{NO NEUT SIGNAL] (-b)

® Neulbral [ON) signal is not entered after vehicle has been
driven,

STEERING ANGLE SEN
[NEUT SIG-366° OFF] (-¢)

& Neutral {ON) signal is not entered even after steering
wheel has bean furned at jeas! 360°.

STEERING ANGLE SEN
[NEUT S1G-30" ON] {-d}

o Neutral (ON) signal is continually shown at stgering angle
of at feast 36°.

FAILSAFE VALVE
[ABNORMAL SIGNAL]

» Culput terminal voltage is abnormal due o broken or
shorted HICAS fail-safe vaive cireuit,

HICAS SOLENOID-R
[ABNORMAL SIGNAL)

» Gutput terminal voltage is abnarmal due {¢ broken or
shoried HICAS solengid valve (RM} circult.

HICAS SOLENOID-L
[ABNORMAL SIGNAL]

» Cutput terminal voltage is abnormal due to broken or
shorted HICAS sclencid valve {LH) circuit.

POWER STEERING SOL.
[ABNORMAL SIGNAL]

o Cutpui terminal voltage is abnormal due to broken or

shorted power steering selenoid valve cirguit.
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Data monitoring items

Self-diagnosis (When CONSULT is used) (Cont’d)

3 Btandard
40 Opticnal selection

Monitor item setection

item Remarks
All items {t&m menu
Vehicie speed sensar {km/h} o & —
Abrormal value is shown before straight-
Steering angle sensor {deq) 3 i ahead position ("0") is set and after battery
is disconnected and recennected.
Neutrai signatl
[ON-OFF dispiay) © = -
Stop lamp switch signal o~ A
(ON-OFF display) ~
Parking brake/Clutch switch o A Chutch switch signal for M/T mode! and
fON-CFF display} parking brake switch signal for A/T maodet,
Neutral switch o A Neutral switch signal for M/T medel and in-
{ON-OFF display} hibitor relay [N or P} signal for A/T madel.
Engins rpm o A Engine speed greater thanfless than 1,500
{“OVER 1,500" or “UNDER 1,500 is shown} rpm is shown.
HICAS solancid valve Controlleg curlrem flow frorn'conj;oi unit to
Cr Fi HICAS solenoid valve angd direction of cur-
{R{LY (A)
rent control are shown.
. - Controiied qurrent flow from contzoel unit to
Power stesring sotenold valve {A) [ ) i . .
power steering solenocid vaive is shown,
Fail-safe valve o A ON {when connected) or OFF {when discon-
fON-OFF display} nacted} is shown.
NCN {fail-safe valve ON} referring to
Fail-safe system o A “aormal” conditioner CUT (fail-safe valve
{CUT-MON digplay} OFF) whern in “fail-safe” condition are
shawn.
Warning lamp o A ltumination contrel of control unit’s HICAS
{ON-OFF display)} Wartng lamp is shown.
B Voltage ™) . A Valtage measured with voliage probes is
shows,
Value measured with puise probes is
shown.
W Pulse (ms, Hz or) — Fal If putse cannot be measured, " is down.
“#" iz also shown at teft of final data until
measuremaent resuits are determined.
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Seli-diagnosis (When CONSULT is not used)

SELF-DIAGNOSIS PROCEDURES

1. Input starting conditions for self-diagnosis.

(1) Turn ignition switch “OFF".

(2) Set shift iever to “P" or “N" position (A/T model), or
“Neutral’ position (M/T model}.

{3} Turn ignition switch "ON",

(4) Immediately start engine.

(8) Turn steering whee? from ieft to right f{at least 2¢° from the
neutral posiion } 5 times or more, then deprass foot brake
pedal at least 5 times all within 10 seconds after ignition
switch has been turned “ON"'.

2.  Input seif-diagnosis item.

1} Depress and reiease foot brake pedal.

2} Turn steering whee! from left to right (at least 207) from the
neutral posttion.

{3y {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
lever to any position other than Neutral or Parking and
return to Parking.

{4} Move car at least 3 meters (16t} forward and proceed at an
indicated speed of at least 2 km/h (1 MPH) in seli-diagnosis
mode.

3. The seli-diagnosis mode will then appear in the "HICAS"
— \‘x_// warning lamp.

— When all systems are normal:
/ HICAS warning lamp flashes at 0.25-second intervals.
M i

S8T417B
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Sell-diagnosis (When CONSULT is not used) (Cont'd)

When there is a system maifunclion:

Example: When (@ HICAS solencid valve LH, & power steer-
ing solensid vaive and (&) vehicle speed senscr have
experienced a malfunction,

The warning lamp displays abnormal mode (1 sec. ON),

# 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 Tochange the display mode to BY ., turn OFF ignition switch
after mada B 1s displayed,
¢ When battery charge is insufficient, mode [J is displayed.

incicator .1 e Qizplay repeats until
; Di S INarmat kay switch is turned
———= Diagrosis $ta mode OFF ar akter approxi-
10 times 1 sec, [Abnormal mode displays.} r/displws.l T marely 5 minutes have
T A — ] | passed.
OFLHmﬂﬂﬂ.ﬂmH ‘l _t_” w 1 " ‘l ’l‘”‘”'”' 2 sac. each for
. I (D o g)
i

@\@ @ \E @

——

/ AT
i Parking AST:
HICAS |HICAS Power | venicle | Steering | 57004 :!::::r
Disgnasis part | solenoid | solenoid | Falbsafe | o - neutral :
ring | speed | angle . MT:
vaive valve vahe eoienpid | sensor | seasor AOSILIEA | o) yeh Meutrat
R.H. LH. vakve SENSOY | censor | sensor

SET418B
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Self-diagnosis (When CONSULT Is not used) (Cont'd)

[ 1 fail-safe system was not operated when ignition switch was
turned QFF for the iast tirme, display will show seif-diagnosis
resiulls in sumerical seguence in modes indicated below. After ali
sel-diagnosis resuits are shown, display js repeated again.

Digplay repagts until
kBy switch is furneg
Iedicator 0.1 sgc. OFF or afrer approxi-
ON [—= Diagnosis starts 1 sac. (Abnarmal mode displays.} m'”:"a' ;La’::;r 5 mirutes have
‘ ; cisplays.}
OFF ” ] ” ” 2 sec. mach for
L | ‘ _J I thraugh o)
! - ; _
5 sac, 5 soc, {D @ @ @ \ @ ‘R@
fﬁ 1\
AfY:
5 ; brake Inkibitor
l:oémo'od :;enoid Fall-afe | [O™% Vehicie | Steering flf.if::g sensor | gensor
Driagriosis pare valve vBlve steering speed angle position WIT: M
AH. LH solenoid | seesor sensar sansor Clutch | Neutrat
valve SEMS0r | sensar

58Ta188

CANCELING THE SELF-DIAGNOSIS FUNCTION

There are threa methods for canceling the selt-diagnosis func-

tion, as described below:

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

& After seif-diagnosing has been operated for approximately
5 minutes, the self-diagnosis system will be automatically
canceted.

® The self-diagnosis system is canceled by a vehicle speed of
30 km/h (1% MPH} or over,
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—

N

7/

S5TAT7TR
[ } 5y
i M€
DA
2
SSTAQRE i

Diagnostic Procedure 1
SYMPTOM:

Ne warning lamp comes on when ignition switch is turned

“ON”'
| START ]

L 4

CHECK WARNING LAMP N.G.
POWER SUPPLY.
1) Turn ignition switch “ON".
2] Megsure voliage scross
warnihg lamp connactor ter-
minat @ and ground.
Yoliage:
Approximately 12V

O.K.
L 4

Fieplace warnirg lamp.

ST-76

Check and repair wiring.
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Piagnostic Procedure 2

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

i START _]
'

Chack in self-dlagnosis mode.
Refer to page $T-70.

:

8574178

Repair malfunctiosing part de- | S.K. ,I END

| tected by self-diagnosis.
i | Refer fo Diagnostic Procedures

Sto 12,
Iy SELETT TG malt LE|- lN.G_
SELF-DTms RESLLTE
EEag IO 1 T00F Check cennectors for improper | QK. N E END
ATIE TEST aontact,
ECL Py HUHEES
o e lN.G.

Check steering neutral position,
ssTaree] | Refer to page S5T-58.

ST.77
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b SELEET LTpd g
SELF-pink RESA TS

LATh MO T

#LTTUE TEST

B PRRT WREER

Diagnostic Procedure 2 (Cont’d)

SYMPTOM (B}

Warning lamp comes on when ignition swilch is turned ON

however, it does not go out afler engine start,

START

5514768

!

Check in self-giagnosis made.
Refer to page ST-78.

O.K.

of NU engine rpm signal is en-
tered.

SST4608

Left and right rear wheeis are
turned in response to rotation of
steering wheel.

Refer to page S5T-64.

Warning lamp %
remains ON
N.G. .| Repair malfunctioning part de-
"1 tected by seif-diagnosis.
Refer to Diagnostic Procedures
Sto 12
B @®
hd
Check rear wheel action. Ko »| No power is supplied to control

unit.

ves

Insufficient oil guantity.

a
-

w

Repiace fuid level sensor fon
reserveir tank) #f warning lamp
ramains on during engine oper-
ation.

ST-78
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SYMPTOM:
Abnormal noise occurs.

Diagnostic Procedure 3

‘ START

I

Bistonnect HICAS soiencid
valve connector and check noisa
for changes,

ﬂ,[ Noise stops.

No

¥

Noise occurs in any system
othar than HICAS.

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

I Lecate and repair.

ST-79

NG CK.
L J
‘ END
@ v
Ij!eplaca cantrol unit. ’
N.G. CK.
¥
END
¥

Replace HICAS solenoid valve, |
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Diagnostic Procedure 4

SYMPTOM:

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

SET4758

L SEELT CEes Mol
m FESLIL 4
[ATH MRHT TR ]
ALTIVE TERT

{ Eiw PoRT HUEER

@ S S

[ )

L

ETART

-

'

Check steering wheel neutral
position for misatignment and
steering angle sensors for
loosenass,

Refar to page ST-59.

B lN.G.

O.K

END

Check in seli-diagnasis mode.
Refer to page ST-70.

N.G.

{?,K.

 J

SET4TES

Gheck static HICAS characteris-
tic performance.
Rofer 1o flow chart A on page

ST-B1.
:

Check dynamic HICAS charag-
terigtic performance.

Rafer to flow chart 8 on page
ST-84.

$T-80

o | Repair matfunctioning system
detected by sel-diagnosis.

Refer o Diagnestic Precedures
5to 12,
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P roping

FRHMA T

s D Tew MOHT T

[ AcTiE TEST

[ “Ecu Frét tameee

S8TaTHE

SETe 8|

Diagnostic Procedure 4 (Cont'd)
A, Static HICAS characteristic performance check

i START |
!
E Set CONSULT in ACTIVE
TESY mode.
OR
@ Set self-diagnosis mode.
Refer to page ST-70.
E l

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

» Turn stesering wheel approxi-
mately 180" to the ieft or right.

: L

CHECK POWER CYLINDER 0K, END ®
STROKES.
Each siroke from neutral
position:
a1 - 3.1 mm
(0.083 - 0.122 in)
E_'Fie:af(er to page ST-46.
lN.G.
CHECK RESISTANCE OF HICAS | N.G. | Replace HICAS sofenocid vaive. 1
SOLENOID VALVE.

Stop engine and disconnect Hi-
- CAS solenoid valive.

Measure resistance between
HICAS solenoid valve connector

terminals @2 and 23, anc (116).

Resistance

4.8Q
10.}(.
®

$7-81
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W acTive TesT l

CRIVE HIGH SPEED
CONDITION

= = =MONITOR == == =
STEERING ANG R180°
HICAS S0L RO.954
POWER STR SOL  $.0BA

| CANCEL

Diagnostic Procedure 4 (éoat’d)

¢

@

CHECK CONTROL UNIT QUTPUT
VOLTAGE.
Set CONSULT in ACTIVE

TEST muode.

HICAS sofenoid valve
owtpul amperes:
0.9-1.04
OR
Set salf-diagnosis mode.
@ # Run engine at a speed
of mora than 2,000 rpm.
® Turn steesing wheel
approximately 180°.

& Measure veltage
across ¢ontral unit con-
nector terminats &2 and
@5

Qutput voltage;
More than 3.8V

High-
pressure
hose

’;,

s0iencid
3 -

Low-pressure

e - Direction ot ol How hose S5TA47HE

O3

¥

.b!;,@,-.,l Raplace contrel unit.

CHECK HICAS OiL PUMP RE-
LIEF PRESSURE.
» Cancel seff-diagnosis mode.
® Check HICAS ol pump relief
pressure with engine running
at a speed¢ of more than 2,000
rpm.
ReHel predsure:
Mare thah 5,384 kPa
{58.8 har, 50 kgicm?, 853
pel)

NG

$5 SELECT Dles wbe [ }— 1 [ ] o
SELF-DING RESIL T2
= /

DHTi M Ok
ALTIVE TEST
£ PERT HUHEER

il
(0

A
LA,

iO,K.

CHECK Qi PRESSURE AT FAIL-
SAFE VALVE.

Bet CORSULT in ACTIVE
E TEST mode.

OR
@ Set seif-diagrosis mode.

58T4768

:

S$T-82

» Repiace oll pump.
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Diagnostic Procedure 4 {(Cont'd)

5

¢

ST27091000
7T e — ==~ ==1, Shut-off
' | valve is
] | closad
(
i s
i |
L
Bieeder ... ||l _ _ _.
vahe T
&) =)
) Fhip-
Power cybnder SSTRIE

MNeutral posizion

Siroke

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

# Cheack cil pressurs at bleeder
valve of power ecylinder.

Oit pressore:;
More than 3,923 kPa
(39.2 bar, 4D kgicm®, 569

,ﬂf.—i.,| Replace HICAS sclencid vaive.

!
CHECK POWER CYLINDER
STROKE.

Each streke from neutral posl
tian:

21 3.1 mm

{0083 - 0.922 In)

5573788

pai) Reter to pags ST-46.
O.K. N.G. G.K.
¥ -
| Repiace power cyiinder, Replace fail- ®
safe valve,

ST-83
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Diagnostic Procedure 4 (Cont'd)
B. Dynamic HICAS characteristic performance check

| START ]

.

CHECK PIPING AND COMNNEC-
TIONS. ALSO BLEED AIR FROM
HYDRAULIC SYSTEM.

e Replacs piping or connectors
which are found to be dam-
aged.

» Bleed air from hydraulic sys-
tem.

Refer to page ST-49.

@ ‘

SELF UL F - : Set CONSULT in ACTIVE
Fa HEHITER — E TEST mods.

RCFIE TERT . , on

B Tt e i L--_—‘.rm‘—TJJ Set in sel-giagnosis
| ) maode,

: Refer to page ST-70.

85T4T6B

C] Run engine at a speed of more
than 2,000 rpm.

CHECK REAR WHEELS
FOR PROPER
MOVEMENT.

-, Ensure that rear wheel
turrs te the left or right
Fg SST4608 when staering whee! is
trned to the left or right.

CR
Ensure that rear wheels
itarmittantly turn to the
left and right when steer-
ing wheel is set to the
neutral position.

J

CHECK POWER CYLINDER 1O.K. END

STROKES,

ssﬁng, Each stroke from neufral posi-
fion:
Mote itan 1.6 mm

{0.083 in)
lN.G.
(&)

Neutrst position

5373788

ST-84
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Diagnostic Procedure 4 (Cont’d)

¢

END

o il ;
Neutea positian | Replace HICAS solenoid vaive__!
(] l
1 CHECHK POWER CYLINDER WQ,,EW
STROKE.

o After replacing HICAS sole-
noid valve, check power cylin-
der siroke.

SSTa788 Each stroke from nautrat posi-

tlon:
More than 1.6 mm
{0.063 in)

NG
¥

Replace power cylinder,

57-85
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Diagnostic Procedure 5

SYMPTOM:
System is not set in self-diagnosis mode.

i STAART I

|

| CHEGK CONNECTOR CONTINU- &,! Poor connector conaection

Ty,

Disconnec! steeting angie sen-

BET4488
sor connector and contral unit
E! comnector, and reconnect them
5 FIMGHITER  F1HE Eall L firmty. Conduct setf-diagnosis.
LHR SPEED Dt hy B lN.G.
TROTEAL e e n
UTEAL & £ip HECK AMP N NG | i i
STOF LEME o GEF [ STOP LAMP IN o Maifunctioning stop lamp switch
PEECLUTCH Sl O i PUT SIGNAL. system
gﬁ:ﬁggb e UH?‘—'gl"»OD —~ Set CONSULT in DATA
a " ikl ol
HICAS 56, RO B ) MONITOR mode
PISIER STR 20§, 05 ON-OFF display
%m_mm-
FECORD OR

Check that stop lamp ia-
pul i3 present at control
unit conneetor terminals

TIMGHITER  £qHG Fall. o]

FallLsnlEA 5 oH :

FalbSaFE HEiM 61 and @b,

WARNING LAMP HFF Brake ON:
Approximately 12y
Brake OFF:
oV

5 iC'.K,

Set CONSULT in DATA
@ MONITOR mode.
contro! unit connector
R/B B terminals () and &9
Neuiral position:
Approximately 5V

%_ 8
RECORD
CHECK STEERING NEU- %iace contrgl ynit,
ON-OFF dispiay
DR

e when steeting wheel is

i turned to the left and
When turned at least 20°;
oV

TRAL POSITION SENSCR
3574468 INPUT SKINAL.
Check that steering neu-
tral input is present at
IR right at least 20° from the
3576340 neutral position.
24] lN.G.
B &

585TEI5H
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__________ -
M & &
B 1 -
7
L
SESTA498
2 CUVRELY
© &
At 4 1]
(27 4
B &
55;4508
oMy

®

| et

€

§5TF4208

Diagnostic Procedure 5 (Cont'd)

0] ?
| CHECK STEERING NEUTRAL | OK__[ Repair or replace harness be-
POSITION SENSOR QUTPUT tween control unit and steering
SIGNAL. angle sensor.

Check that stearing neutrat out- :

pul is present 2t steering angle

sensor connector terminals ()

aad@when steering wheel is

turned to the left and right at

least 20 from the neutral posi-

tian.

Neutral posgition:

Approximately 5V

When lurned af leasl 20%

G

NG
Y
0.K

CGHECK STEERING ANGLE
SENSOR POWER SUPPLY.
1) Turn igritioh switch

“ONT,

2] Measure voHtage across
steering angle sensor
sonnectar terminat &
and ground.

Voltage:

Approximately 12V
CHECK STEERING ANGLE
SENSOR GROUND CiR-
CUET,

Check continuity batwean

steering angle sensor con-

nector terminal@and
ground.

Continulty shouid exisi.

lN.G.

Check and repai:-' power supply
harness or ground harness.

ST-87
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Diagnostic Procedure 6

SYMPTOM:

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

L START

I

CHECK CONNECTOR CONTINU-
ITY.

Disconnect HICAS solengid
valve connector and control unit
connector, and reconnect tham
firmly. Conduct seli-diagnosis.

B lN,G,

O.K. ;
_w_,,.l Poor connector connection

£5T4240
@l
9
- .3
35T4228
AE© @
b
’I.')'7
a8
B BH.I’;‘
3
\'_'_'"'-—‘
L T £5Teasm

CHECK RESISTANCE OF LEFT

AND RIGHT HICAS SOLENOID

VALVES {on solenoid sidej.

1) Disconnect HICAS solenocig
valve connector.

2} Measure resistance between
MICAS solenoid valve conrsc-
tor terminals @3 and @, and

Resistance:
4 - 80

N.G. | Beplace HICAS selenoid valve.

lO.K.

CHECK RESISTANCE OF tEFT

AND RIGHT HICAS SOLENCID

VALVES {on conirol unit side),

1) Disconnect control unit con-
nector.

2} Measure resistance batween
bogy connector terminais &5
and 3. and &

Resistance:
4. 68

OK i
»i Feplace control unit.

lN.G.

Repair or replace harness be.
tweean contral ynit and
HICAS solenoid valve,
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S5T4248
[
58TAR58

ASEE Aman

WG

ssreare|

Diagnostic Procedure 7

SYMPTOM:

Fail-safe valve output is not present.

START

h 3

CHECK CONNEGTOR CONTHNG)-
ITY.

Disconnect fail-safe vakve con-
nector and control unit connec-
tor, and reconnect tham firmiy.
Conduct seli-diagnosis.

oK ,,l Poor connector connaction

N.G.

& ,

CHECK RESISTANGE OF FAIL-

SAFE VALVE (on fail-sale valve

side).

1) Disconnact fail-sate valve
connector.

2) Measure resistance between
connector terminais (1§ and

Resistance;
13- 170

NG, i
G » RERlace fail-safe vaive.

QK.

¥

CHECK RESISTANCE OF FAIL-

SAFE VALVE {on control enit

&ide).

1} Disconnect control unit con-
nector.

2) Measure resistance between
body connector terminals

{8 and 20 .

Rasistance:
13- 170

O.K. I! Replace control uni.

N.G.

r

Repair or replace harness
between control urit and fail-
safe valve.
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SUPER HICAS SYSTEM — Trouble Diagnoses

Diagnostic Procedure 8

SYMPTOM:
Power steering solenoid valve output is not present.

‘ START ‘

l

CHECK CONNEGTOR CONTING- (DK ,I Poor connector connection
ITY.

ssrazvpl | Disconnect power stearing sole-
noid valve connector and centrol
unit cennecter, and reconnact
them Hrmly. Canduct seli-
giagnosis.

135 g] lN'G'

CHECK RESISTANCE OF N.G. | Replace power steering sole-
POWER STEERING SCLENOK noid vaive.
@ VALVE {on solenoid side).

1} Disconnect power steering
solenaid valve connector,

ssT4288] | 2) Measure resistance between

sofencid valve connector ter-

st minals (§rand @
% &) @ Resistance:

4 - 0

| | lO.K.

<
a

CHECK RESISTANCE OF L O.K. | Replace controt unit.
POWER STEERING SOLENOID

@
w
o
<

VALVE [on cantral unit side}.
1) Disconnect control unit con-

nactor.
2] Measure resistance betwaen

5576388

bady connector terminals (§)

and ;.

Resistance:

4-80
lN.G.

Aepair or replace harness be-
twaen control unit and power
stegring solencid valve,

. S$T-90



SUPER HICAS SYSTEM — Trouble Diagnoses

Diagnostic Procedure 9
SYMPTOM:
Vehicle speed signal Is not present.
N”@ B START |
CHECK CONNECTOR GONTINU- Moor connector connection J
ITY,
seTanpy | | Disconnect cantrol unit connec-
ﬁ tor and recannect it firmly. Con-
duct self-diagnosis.
FIBMITER TG FalL ¢
N.G.
CHE SPEED kb B
STEERIMNG MG L &
HEUTRAL =35 R CHECK CONTROL UNIT % Replace controt unit.
STOP LAME SW - OFF INPUT SKGNAL,
PEEALUTCH S 5 M '
HELITRAL 2l i M 1} Raise rear end of vehj-
EHG REU UHDER 15100
RICRS SeL En. mios cle so that rear wheels
PEWER TR S0l §, 0% : rotate freely.
T e ( 1 2) Set CONSULT in DATA
"y .
FECOED i MONITGR mode.
kmth
FAILSAFE A\ M ¢ O}Fl
FalLZaFE HH
WRRHING LaMP  BFE @ Measure voitage varia-
tions between gontrot
st connactor termi-
nals(g) and $d while
slowly rotating rear
: T GP D wheels by hang.
= . Voitage must change
between O and 5V.
S5T4188
N.G.
b A
3] Repair or repiace harness be-

COMMECT
E e @ twaen speed sensor or centrol
ursit and speedormater.
|

$5T608]
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5574308

romenTer o Fait [

CAR_SFEED Ok
STEERIMG ANG L &
HELTREL S105 i N
STIP LANME 5W OFF
PRE-CLUTOH S 4 M
HEUTRAL S4 fi h
ENG REL PHDERL S0
BICKS St P, 006
PERER STR Sol  1.05R

RECOR

PIMENITER  YTHG Fall

FATLSAFE-U
FaILSAFE
HEARNING LaiP

& M
Wi
BFF

5574168

He ®

|

LA

EE

B

Diagnostic Procedure 10

SYMPTOM:

Sleering angle sensor input is not present.

|

START

-

L 4

CHECK CONNECTOR CONTING- |

ITY.

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

QK

B +

N.G.

Poor coanector connection

"CHECK CONTROGL URIT
INPUT SIGNAL.
1) Turn ignition switch
YON"

®

MONITOR mode.

Steering angle deg.

Meutrat signal ON-OFF
DR

tions between sontrol

unit terminals(f), 45
and (8, and 21 when

stearing whael is

slowly turned to the le#t

and right at least 20"
from the neutral posi-
tion.

Do not turn steering
wheel quickly.
Vollage must change
fram O 1o at lenst SV,

2} Set CONSULT in DATA

Measure voltlage varia-

L

N.G.

|OK. »| Replace control unit.

S5TR41B

CHECK STEERING ANGLE SEN-

SOR QUTPUT SIGNAL.

1) Turn signal switch “ON".

2} Measure voltage variations
betweaen steering angle sen-
sar connector terminais (),
4% and @ . and @
Yoltage must change from 0
o at ieast 5V.

DK

NG
A

5T-92

Repair or repiace harness be-

»
tween cantrol unit and steering

angle sensor.




SUPER HICAS SYSTEM — Trouble Dia_ggoses

O
T &
32 ; ]
lm
55T434E

Diagnostic Procedure 10 (Cont’d)

]

B5T4358

CHECK STEERING ANGLE
SENSCR POWER SUPPLY.
1} Turn ignition switch

CON".

2) Measure voltage across
steering angie sensor
cennecter terminai &3
and ground.

VoRrage:

Approximately 12V
GHECK STEERING ANGLE
SENBOR GROUND CIR-
GuIT.

Check centinuity betwaen

stearing angle sensor fer-

minal and body
metal {ground).

Continutly gshould exist.

lN,G,

Hepair or replace power suppiy
harness or ground harness.

§T-93

_Oi,,l Replace steering angle sensor.
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S3T4308
E:';
B TIMONITOR  PTHE FRIL |l
.
CAR SPEED: Dbeah
STEERING AHE L &°
HEUTRe:. 516 G H
STOF LAME 5 BFF
FEE-CLUTCH S G M
HEUTRAL 513 i W
EHG REL UHDER 1 500
HICKS Sl RO, 004
POUER STR SUL  §,05a

RECORD |

FOMEHITGR  J7HG FARIL

FRILSAFE- Y 5 H
FAILSAFE HiEH
WARNIHE LAMP #FF

| RECURD |

|ST4188
M€
i % it NGEEn |
i 3 I 24
YiPU B
@& =
~ S
SE5TH2E

Diagnostic Procedure 11

SYMPTOM:

Parking brake input Is not present,

| START 1
B v
CHECK CONNECTOR CONTINL- | 0.X. ! Poor connector connection
ITY.
Bisconnact control unit connec-
tor ang reconnect it firmly. Con-
duct self-diagnosis.
N.G.
L 4
CHECK CONTROL UNIT  10.K. | Replace control unit
INPUT SIGNAL.

Set CONSULT in DATA
MONITOR mode.
ON-OFF display

OR
Measure voltage varia-
fions between control unit
terminals {9 and & when
parking brake is
angaged.
Voltags:
OV — Approximatsly 5V

N.G,

Check parking brake switch and

harness.

ST-94
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Ei[

Diagnostic Procedure 12

SYMPTOM:
Inhibitor switch input is not present,

L

START

|

8574308

FOEHITOR  7H Fall [g)

AR SFEED

STEERING aMi
MNEUTFAL SIG
STOF LAHP Sls

FEE-CLUTCH Sl

HEUTEAL =
Ebiz REL
HICGES S0,

FUNER STR S8l

FECURL

A e
L3
fH
SFE
g M
i H

EHDER | 500
RO D0
b, 05R

FIMEHITOR  Y7HE FeIL (o)

CHECK CONNECTOR CONTINU-
ITY,

Bisconnect control unit connec-
tar and reconnect i firmly. Con-

INPUT SIGNAL.
Measure voltage varia-
&5 tions between contro! unit
OV — Approximately 5V

duct self-diagnosis.
N.G.
v
Set CONSULT in DATA
MONITOR mede.
ON-OFF diaplay
terminals (08 and 2 when
shift lever is moved from
P to any other position.
N.G.
¥
Check inhibitor switch and har-

|O-K. | Poor connector connection

QK i
] I Replace control unit.

CHECK CONTROL UNIT
E OR
Yoltage:
fless,

FAILAAFE 1) 5N
FA1LSAFE HiH
WOENIMG LAMP  OFF
RELCDRD
SST4168
E:] Cowmec

jo]
24

$7-95



SUPER HICAS SYSTEM — Trouble Diagnoses

Control Unit Inspection Table

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

Terminal No. Application Standard value
1 Service support CLK input -_—
2 Service support RX output —
Key switch ON: Approximately 12V
3 } |
GN power supply Key switkch in other position: OV
4 Battery Approximately 12V
& E.C.C.8. revolution signai —
. . Rear wheei rotating
8 Vehicle speed signal
cle speec Sig OV - greater than 5V (approx.), intermittent
7 Steering nautral position sensor Approximately 5V {Neutral pesition}
Resistance of power steering solencid valve 4 - &0
9 Sarvice support TX cutput —
10 Ground ov
, . Brake ON: Approximately 12V
1" Stop § tch H
ap famp switch signa Brake OFE: 0V
, Parking brake engagad (AT
13 Parxing brake signal
ariing brake signa ciutch disengaged {M/T): Approximately 12v
" . Shift lever in any position other than
14 Inkibitor sigral
4 Parking: Approximately 5V
. . Steering wheel turned
15 Stee H ok {
7iNg angie sensort signa 0 «— — Approximately 5, intermittent
16 Steering angle sensor-2 signal e
17 Grotind v
18 Resistance of fail-safe valve 13-17Q
Ignition switch ON: Approximately 12V
1 IGN r {
9 GN power supply lgriticn switch in other position: 0V
20 HICAS warning lamp -
22 Resistance of HICAS solenoid valve (R H) 4-80
23 Rasistance of HICAS solenoid valve {L.H.} 4. 60
24 Ground oV

24

il
N
R
O
s
o
o
o

170 O [18/19
20| <|22i2324

s876328

ST-96



SERVICE DATA AND SPECIFICATIONS {S$.D.S.)

General Specifications

Applied mode|

Austratia Europa

Without With
SUPER HICAS | SUPER HICAS

Steering model

Fower steering

Stearing gear type PR2GSE
Steering overall gear ratio 6.2 187
Tuin of steering whae
{Lock to foek} 27 27
Steering column lype Collapsibile
Inspection and Adjustment
GENERAL STEERING GEAR AND LINKAGE
Sleering wheal axia! play G (0} Steering gear type PR2GSE
ms (in} Tig-rod ouler bail jcint
Steari
sering wheeiplay i 35 {1.98} o less Swinglng force 461- 45,1
{at cotter pin hole) N {kg, b} (047 - 4.7, 1.04 - 10.4)
Movement of gear hous*':m (in) +2 {+0.08) or less Rotating torgue 0.29 - 264
N-m {kg-cm, in-ib} {3.0-3090, 26 - 24.09
Axial end play mm {in) aiq@
Tie-rod nner ball joint
STEERING COLUMN B8 785
Swinging foree* N (kg b} A
] . {0%-80 20-17.6}
Steering position R.ED LH.D
— Rotsting lorque 10-88
Steering cotumn length L, i 745D - 747 5 (20.37 . 20.43) N-m {g-om, in-lt) {10 - 53, 87 -781)
mm (1
Sromrine o | Axial end play mm {in) iR
eering column lower
38 - 3162 2808 - 2822 ; Ly
shaft length “L," Tie-rod standard length 'L 155 (6.10
mm (i} {12.39 - 12.45) | (11.85 - 1111} mm {in} {6.19)

" Measuring point

/_'Mmuring point
-//_r-

I W
bt

$5T31568 £8T304R

Rack stroke "L~ men ('m)‘ 58.5 (2.34%)

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

POWER STEERING

inspection and Adjustment (Cont’d)
POWER CYLINDER LOWER LINK

Applied model

Without With
SUPER SUPER
HICAS HICAS

Retainer adjustment
Adjusting screw

Initief tightening torqus
N-m {kg-cm, in-b}

49-5.9 (50 - 60, 43 - 52)

Ratighlening 1orgue

{SUPER HICAS)

Power cylinder lawer §ink
ball joint

i 28-41.2
Swinging torce” NS Bl 054207 03
Axlal end play mm (in} 1 11)}

Power cylinder fower fink
standard length "'L" mm {inj 308.5 {12.18)
Stroke mem {in) 2.8 {0.118)

*: Measuring point

Eoin

=

SST486B

after loosening 624217
Tightening torque alter
gear has seitled 4.2 (0. 49)
Aglurning angle degree £80° - 100°
Pinion gear preload withowt gaar
ail Nem {kg-cen, in-fb}
Within 100° from the neutral
pasition
Average rotating forque 0.78 - 1.27
g g terg {8.0-13.0, 6.9 - 1.3
Maximurn torque deviatien 4.4 (4, 3.5
Excer above range
Maximam rotaling torgque 1.8 {19, 16}
Maximum torque deviation G5 (B, 5.0
Rack siiding force N {kg, b}
Under normat operating
oit pressure
Range within £ 11.56 mm 208 - 265 2000 - 260.1
{ £ 0.453 in) from the neutral {21 - 27, (205 - 255,
position 46 - 803 45.2 - 56.2)

Except above range

ol more than 39 {4, 9)
bevond above value

Stearing wheel turning force
{Measured =t one full turn from
the aeutral position)

39 (4, 9 or iess

N {kg, Ib}
Fluid capecity {Appraximate)
¢ fmp q0 13 (1-1/8} 2.0 (1-3/4)
Main:
7.648 - 8,238
(765 - 824,
T.649 - 8,238 78 - Ba,
Gl pump maximum pressure (18.5 - 824, {1109+ 1,194)
kPa {bar, kg/cm?, psi} 78 - 84, Sub:
1,108 - 1,184} { 6,375 - 6,865
(637 - 685,
85 - 70,
9249 - 995}
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