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When you read wiring diagrams:

IN TROUBLE DIAGNOSES”.

e Read Gl section, “HOW TO READ WIRING DIAGRAMS”.
e See EL section, “POWER SUPPLY ROUTING” for power distribution circuil.
When you perform trouble diagnoses, read Gl sectlion, “HOW TO FOLLOW FLOW CHART
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System “AIR BAG” and
“SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System “Air Bag' and "“Seat Belt Pre-tensioner” help to reduce the risk or
severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint
System consists of air bags (located in the center of the steering wheel and on the instrument panel on
the passenger side), seat belt pre-tensioners, sensors, a diagnostic unit, warning lamp, wiring harness
and spiral cable. Information necessary to service the system safely is included in the BF section of this
Service Manual.

WARNING:

To avoid rendering the SRS inoperative, which could lead o personal injury or death in the event
of a severe frontal collision, all maintenance must be performed by an authorized INFINIT| dealer.
Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

All SRS air bag electrical wiring harnesses and conneclors are covered with yellow outer insula-
tion. Do not use electrical test equipment on any circuit related to the SRS SYSTEM.

Steering System

Before disassembly, thoroughly clean the outside of the unit.
Disassembly should be done in a clean work area. It is important o prevent the internal parts from
becoming contaminated by dirt or other foreign matter.
When disassembling parts, be sure to place them in order in a parts rack so they can be reinstalled
in their proper positions.
Use nylon cloths or paper towels to clean the parts; common shop rags can ieave lint that might
interfere with their operation.
Before inspection or reassembly, carefully clean all parts with a general purpose, non-flammable
solvent.
Before assembly, apply a coat of recommended ATF* to hydraulic parts. Vaseline may be applied to
O-rings and seals. Do not use any grease.
Replace all gaskets, seals and O-rings. Avoid damaging O-rings, seals and gaskets during installa-
tion. Perform functional iests whenever designated.
Automatic transmission fiuid

Special Service Tools

Tool number

{Kent-Moore No.) Description

Tool name

Kv48100700 Measuring pinion rotating torque

(J26364)
Torque adapter Q

NT168

ST27180001
(J25728-A)
Steering wheel puller

Removing steering wheel

NT170

HT72750000
(J24319-01}
Ball joint remover

Remaving ball joint

NT146

8T27091000
(426357)
Pressure gauge

Measuring cil pressure

NT176

830
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PRECAUTIONS AND PREPARATION
Special Service Tools (Cont’d)

Tool number

(Kent-Moore No.) Description
Tool name
KV48102500 Measuring oil pressure
(=) =59 & 6l
)8
Pressure gauge adapter \/
@00 endg) WA
NT177
5731275000 Measuring turning torque
(See J25765-A) ' EM
M GGY1030000
(J25765-A) i =%
Torque wrench LG
(2) HT6294000 @ @
{ — )
Socket adapter EF
(3) HT62900000 2 EC
( — )
Socket adapter NT124 FE
KV48104400 Reforming teflon ring
{( — ) \
Rack seal ring reformer
I ri AT
\'
NT178 PR
Kv32101100 Removing and installing tube seat
( — )
Pin punch / FA
NTg70 RA
Commercial Service Tools B8R
[w)
Tool name Description

Rear oil seal drift Instaliing rear oil seal

NT063 a: 28 mm (1.10 In) dia.

Pinion oil seal drift Installing pinion oil seal A

o F
—

EL

NT083 a: 35 mm (1.38 in} dla.

Qil pump attachment ‘ _ Disassembling and assembling cil pum
pamp R21 {0.83) Welding 9 g cil pump

11 (0.43) dia.
40 (1.57)
42 (1.65) 12 4T
95 (3.74) 90 (3.54)
62 (2.44)/ 15 {0.59) Unit: mm (in)

ST-3 831



ON-VEHICLE SERVICE

S5T489B8

8574408

SMA127

i)

§5T307B

85TaDsB

832

Checking Steering Wheel Play

e With wheels in a straight-ahead position, check steering
wheel play.
Steering wheei play: 35 mm (1.38 in) or less
¢ |If it is not within specification, check steering gear assem-
bly when front suspension and axle, steering gear assem-
bly and steering column are mounted correctly.

Checking Neutral Position on Steering Wheel

Pre-checking
e Make sure that wheel alignment is correct.
Wheel alignment: Refer to SDS in FA section,
e Verify that the steering gear is centered before removing
the steering wheel.
Checking

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

2. Ifitis notin the neutral position, remove the steering wheel
and reinstall it correctly.

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

Front Wheel Turning Angle

1. Rotate steering whee! all the way right and left; measure
turning angle.
Turning angle of full turns:
Refer to SDS in FA section.
2. If it is not within specification, check rack stroke.
Rack stroke “L":
Refer to “Inspection and Adjustment” in SDS (ST-
82).

Checking Gear Housing Movement

1. Check the movement of steering gear housing during sta-
tionary steering on a dry paved surface.
s Apply aforce of 49 N (5 kg, 11 |b) to steering wheel to check
the gear housing movement.
Turn off ignition key while checking.
Movement of gear housing:
+2 mm (+0.08 in) or less
2. If movement exceeds the limit, replace mount insulator
after confirming proper installation of gear housing clamps.

ST-4



ON-VEHICLE SERVICE

- 176°F)

HOT
OK | 50 - BO°C
{122
HOT
[ COLD

5572808

§87310B

Adjusting Rack Retainer

e Perform this driving test on a flat read.

1. Check whether vehicle moves in a straight line when steer-
ing wheel is released.

2. Check whether steering wheel returns to neutral position
when steering wheel is released from a slightly turned
(approx. 20°) position.

e If any abnormality is found, correct it by resetting adjusting

SCrew.

Checking and Adjusting Drive Belts

Refer to Drive Belt Inspection in MA section.

Checking Fluid Level

Check fluid level.

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

CAUTION:

e Do not overfill.

¢ Recommended fluid Is Automatic Transmission Fluid “Type

DEXRON™ 1I” or equivalent.

Checking Fluid Leakage

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

damage, loose connections, chafing or deterioration.

1. Run engine at idle speed or 1,000 rpm.
Make sure temperature of fluid In oil tank rises to 60 to 80°C
(140 to 176°F).

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

3. Hold steering wheel at each "lock” position for five sec-
onds and carefully check for fiuid leakage.

CAUTION:

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

than 15 seconds.

4. If fluid leakage at connectors is noticed, loosen flare nut
and then retighten.

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

washer and connector.

ST-5
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ON-VEHICLE SERVICE

Bleeding Hydraulic System

1.
2.

a.
b.

c

Raise front end of vehicle until wheels clear ground.

Add fluid into cil tank to specified level. Meanwhile, quickly
turn steering wheel fully to right and left and lightly fouch
steering stoppers.

Repeat steering whee! operation until fluid level no longer
decreases.

Start engine.

Repeat step 2 above.

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

Generation of air bubbles in reservoir tank

Generation of clicking noise in oil pump

Excessive buzzing in cil pump

While the vehicle is stationary or while turning the steering

whee! 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.

58T491B

4.

55Te908

Average value —(Max; value + Min. value)

%

2

@ /
e / Maximum value
D
j=J]
=
5
@ Minimum value
'y
[%]
o
o
-11.5 Neutral 115 Rack stroke
eutra e
(-0.483) pcsition(o'ﬁs) Unit: mm (in)
SSTF17A
834

Checking Steering Wheel Turning Force

1.
2.
3.

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

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

Tires need 1o be inflated 10 normal pressure.

Check steering wheel turning force when steering wheel
has been turned 360° from the neutral position.
Steering wheel turning force:
39 N (4 kg, 9 Ib) or less
If steering wheel turning force is out of specifications,
check rack sliding force to detect condition of steering gear
assembly.
Disconnect steering column lower joint and knuckle arms
from the gear.
Start and run engine at idle to make sure steering fluid has
reached normal operating temperature.
While pulling tie-rod slowly in the £11.5 mm (£ 0.453 in)
range from the neutral position, make sure rack sliding
force is within specification.
Average rack sliding force:
167 - 226 N (17 - 23 kg, 37 - 51 Ib)
Maximum force deviation:
39N (4 kg, 9 Ib)
Check sliding force outside above range.
Maximum rack sliding force:
Not more than 39 N (4 kg, 9 Ib) beyond above
value
If rack sliding force is not within specification, overhaul
steering gear assembly.

ST-6



ON-VEHICLE SERVICE

ST27091000 (J28357)

==p : Direction of oil flow

High-
prassure

Low-pressure
hose

557834

Checking Hydraulic System

Refore starting, check belt tension, driving puliey and tire pres-

sure.

1.  Set Tool. Open shut-off valve. Then bleed air. {See "Bleed-
ing Hydraulic System’'.)

2. Run engine.

Make sure temperature of fluid in tank rises to 60 to 80°C (140

to 176°F).

WARNING:

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

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

increase to relief pressure, resulting in an abnormal rise in oil

temperature.

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

CAUTION:

Do not hold the steering wheel in a locked position for more
than 15 seconds.
Oil pump maximum standard pressure:
Main
7,649 - 8,238 kPa
(78 - 84 kg/cm?, 1,109 - 1,194 psi)
Sub
6,375 - 6,865 kPa
(65 - 70 kg/cm?, 924 - 995 psi)
4. If oil pressure is below the standard pressure, slowly close
shut-off valve and check pressure.
e When pressure reaches standard pressure, gear is dam-

aged.

e When pressure remains below standard pressure, pump is
damaged.

CAUTION:

Do not close shut-off vaive for more than 15 seconds.

5. If oil pressure is higher than standard pressure, check oil
pump fiow control valve. '

6. After checking hydraulic system, remove Tool and add fluid
as necessary, then completely bleed air out of system.

ST-7
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STEERING WHEEL AND STEERING COLUMN

Colurnn cover

Air bag module

29 - 39
(3.0 - 1,0, 22 - 29)

Steering column
assembly

[Ol13-18 (13- 18,9 13) T : Nem (kg-m, 1t}

9.12
(09 -12 65 -89
S5T162C

Special bolt Q

Removal and Installation

STEERING WHEEL

e Remove air bag module and spiral cable. Refer to BF sec-
tion ("Removal — Air Bag Module and Spiral Cable",
“SUPPLEMENTAL RESTRAINT SYSTEM'").

SBFB12E

Alignment mark Spiral cable

e Align spiral cable correctly when installing steering wheel.

88T495B8

e Remove steering wheel with Tool.

S558T515B

836
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STEERING WHEEL AND STEERING COLUMN

Cutout portion

Lower joint

SS8TBO0A

Removal and Installation (Cont’d})

STEERING COLUMN

e When installing steering column, fingertighten all lower
bracket and clamp retaining bolts; then tighten them
securely. Do not apply undue stress to steering column.

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

CAUTION:

After installing steering column, turn steering wheel to make

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

straight forward posilion to left and right locks are equal.

Be sure that the steering wheel is in a neutral position when

driving siraight ahead.

ST-9
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STEERING WHEEL AND STEERING COLUMN

Disassembly and Assembly

Power tilt and telescopic steering column [D3s- a5

% (0.39 - 0.46, 2.8 - 3.3)
T .
{UJ 16 - 21 elescopic sensor . g
(18 -21,12 - 15)
@ y|

Telescopic motor -

p = : N .‘:% ]

\ ) qt )

v

[) 38 - 4.5 (0.39 - 0.45, 2.8 - 3.3)
16 - 21 (1.6 - 21, 12 - 15)

Jacket tube
assembiy

< * e ] = e E‘"
) " . Tt sensor
Boot band )
SO
P < @g-21 -
{1.6 - 2.1, 12 - 15)
&2

Column shaft assembly

[C)24-29
(24 - 30,17 - 22

[0 : Nem (kg-m, ft-Ib)

SST176C

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

o To remove combination switch, insert a suitable tool
between mating portion. Lift switch bracket and pull it out.

S8T502B

e Insiall snap ring on upper shaft with a suitable tool.

Upper shaft

@ SST7T0A

838
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STEERING WHEEL AND STEERING COLUMN

SST742A

Te : Telescoping
Ti : Tilting
SST213C

SST510B

Disassembly and Assembly (Cont’d)

e Steering lock

a) Break self-shear type screws with a drill or other appropri-
ate tool.

b) Install new self-shear type screws and then cut off self-
shear type screw heads.

Inspection

e After installing steering column, check tilt and telescopic
mechanism operalions.

e When steering wheel can not be rotated smoothly, check
the steering column for the following matters and replace
damaged parts.

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

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

e When the vehicle is involved in a light collision, check

steering column length “L,” and steering column lower
shaft tength "‘L,"". if it is not within specifications, replace
steering column as an assembly.
Steering column length “L,”:
618.7 - 620.3 mm (24.36 - 24.42 in)
Steering column lower shaft length “L,”:
356.8 - 358.4 mm (14.05 - 14.11 in)

ST-11
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POWER STEERING GEAR AND LINKAGE (Model PR26SE)

Removal and Installation

[24 - 29
Gear housing mounting bracket (2.4 - 3.0, 17 - 22)
Rack mounting insulator
& 2
2 e

] 2 (g {336 - 40 (3.7 - 4.1, 27 - 30)

m/ ()30 - 35 (3.1 - 3.6, 22 - 26)

v @ j/

< Cotter pin Q

Gear and linkage
assembly [C] 26 - a9 (3.0 - 4.0, 22 - 29)

Frent
[ ss - 108 (9.0 - 11.0, 65 - 80)

{C}: Nem (kg-m, ft-Ib)

8875118

CAUTION:

The rotation of the spiral cable (SRS ““Airbag” component part)
is limited. If the steering gear must be removed, set the front
wheels In the straight-ahead direction. Do not rotate the steer-
ing column while the steering gear is removed.

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

HT?72720000
(J24319-01)

S8TI06B

¢ Install pipe connector.
1D Low-pressure side
[(0): 36 - 40 N-m (3.7 - 4.1 kg-m, 27 - 30 fi-Ib)
@ High-pressure side
[(3}: 30 - 35 N-m (3.1 - 3.6 kg-m, 22 - 26 ft-lb)

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

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

55T3168 proper O-ring.

840
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POWER STEERING GEAR AND LINKAGE (Model PR26SE)

Removal and Installation (Cont’d)

e Initially, tighten nut on tie-rod outer socket and knuckle arm
to 29 to 32 N-m (3 to 4 kg-m, 22 to 29 fi-1b). Then tighten fur-
ther to align nut groove with first pin hole so that cotter pin
can be installed.

CAUTION: @l
Tightening forque must not exceed 49 N-m (5 kg-m, 36 fi-Ib).

arm 55Taz24A EM

e Before removing lower joint from gear, set gear in neutral
(wheels in straight-ahead position). After removing lower , ~
i L L . LG
joint, put matchmarks on pinion shaft and pinion housing to
record neutral position of gear.

e To install, set left and right dust boots to equal deflection, EF &
and attach lower joint by aligning matchmarks of pinion EC
shaft and pinion housing.

FE

SSTa10A AT

PD

FA

ST-13 841



POWER STEERING GEAR AND LINKAGE (Model PR26SE)

0/

&

0@® H‘lS-Z‘I (1.8 - 21, 12 - 15) P

Rear housing assembly Jf

%— Finion
seal

ring eg
Pinion
assembly

- 59 o
[q:(;: 0 - 60 Adjusting screw

29 - 43) Spring

Washer @ 7 Spring disc B
S ﬁ(@ / C-ring Q \ 152

) @ -

[C] 20 - 26 (20 - 27, 14 - 20) Shim

® Washer—//@/](a\ \:;@?/ Pinior‘iyealg

Spring seat
Retainer

Cylinder tube Rack oil seal 39

[0)20 - 26 (20 - 27, 14 - 20)

Rack seal
ring @
End cover assembly
[C}59 - 74 (6 - 75, 43 - 54)

Gear housing

Center housing

Rack assembly 4

Rack oil seal Q

| C\

/ Cotter pin Boot band ?
Boot clamp
L

‘“"’b .
l[j] 29 . 39 Tie-rod \
& (3.0 - 4.0, Steering gear spacer

o) 22 - 29) Lock plate

& spacer@
Tie-rod inner socket
[ 78 - 98 (8.0 - 10.0, 58 - 72)
[C] 72 - 98 (8.0 - 100, 58 - 72)
Tie-rod

Do not disassemble.

[C3: Nem (kg-m, ft-Ib)

S8T5528

842 ST-14



POWER STEERING GEAR AND LINKAGE (Model PR26SE)

Disassembly

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

e Before measuring, disconnect cylinder tube and drain fluid.

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

2. Remove pinion gear.
Be careful not to damage pinion gear when removing pin-

SST320B ion seal ring. EM

3. Remove tie-rod outer sockets and boots.

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

Kv48100700
5AJ26364)

MA

(See J25765-A)

/ 7
% ST31275000

5. Remove retainer.

6. Remove pinion assembiy. EF &

7. Drill staked portion of cylinder end cover with driil of 2 to EC
2.5 mm (0.079 to 0.098 in) diameter, until the staking is
eliminated. FE

. Draw out rack assembly. el )
0. Remove rack seal ring.
Using a heat gun, heat rack seal to approximately 40°C
(104°F), EA
¢ Remove rack seal ring.
e Replace rack seal ring and O-ring with new ones.

Be careful not to damage rack. RA

|’ 8. Remove gear housing end cover assembly with Tool.
9
1

Rack seal
ring

58T052C B R

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

Do not scratch inner surfaces of pinion housing.
Inspection B
Thoroughly clean all parts in cleaning solvent or automatic

Rack oil seal
Center bushing -N

- _— =)
y == transmission fluid “Type DEXRON™ |I”” or equivalent, and blow
Extension bar dry with compressed air, if available. FA
29 mm socket BOOT
sstarea| Oheck condition of boot. If cracked excessively, replace it. EL
RACK
Thoroughly examine rack gear. If damaged, cracked or worn,
replace it.

PINION ASSEMBLY

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

e Inspect bearings to see that they roll freely and are free
from cracked, pitted, or worn balis, rollers and races.
Replace if necessary.

ST-15 843



POWER STEERING GEAR AND LINKAGE (Model PR26SE)

Quter ball joint

Quter ball joint

85T152C

Inner ball joint

Inner ball joint

Measuring point

58T153C

Rack seal ring

$S5T083B

Position and
secure seal.

Kv48104400
«t — )

Rack seal ring

S8T167C)

/‘_\\__7 ——

<
Film

Rack oil seal

\/

!

SST201A

844

Inspection (Cont’d)
TIE ROD OUTER AND INNER SOCKETS

# Check ball joints for swinging force.
Tie-rod outer and inner ball joints swinging force “A”;
Refer to “Inspection and Adjustment’ in SDS (ST-
82).
® Check ball joint for rotating torque.
Tie-rod outer ball joint rolating torque “B”:
Refer to “Inspection and Adjustment” in SDS (ST-
82).
e Check ball joints for axial end play.
Tie-rod outer and inner ball joints axial end play “C":
Refer to “Inspection and Adjustment” in SDS (ST-
82).
e Check condition of dust cover. If cracked excessively,
repiace cuter tie-rod.

CYLINDER TUBES

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

Assembly

1. Using a heat gun, heat rack seal ring (made of Teflon) to
approximately 40°C {104°F) and instail it onto rack with your
hand.

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

Always insert the tool from the rack gear side.

2. Insert rack oil seal.

e Place plastic film into rack oil seal to prevent damage hy
rack teeth.

e Always remove plastic film after rack oil seal is positioned
properly.

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

ST-16



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

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

Center
bushing

MA

SSTB3I0A EM

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

End cover assembly

EF
EGC

FE

5ST221B AT

2-3 mm 5. Fasten cylinder end cover assembly to gear housing by
(0.08 - 0.12 in}) staking. PD

End cover

Gear assembly

housing
S§3T0738 BR

6. Set rack gear in neutral position.
Rack stroke “L™:
Refer to “Inspection and Adjustment” in SDS (ST-
82).

BE

A

SST207B EL

7. Coat seal lip of oil seal with multi-purpose grease and
install new pinion oil seal to pinion housing with a suitable
tool.

Gear housing o Make sure lip of oil seal faces up when installed.

Suitable\

tool

Oil seal
Rack assembly ~ S$T322B

ST-17 845



POWER STEERING GEAR AND LINKAGE (Model PR26SE)

Rl
%\ .
Shim \ g

Rack assembly

Gear housing

58T074B

5573238

Gear housing

8570758

88T324B

Rear oil seal

Rear housing

Gear
housing

58T326B

846

Assembly (Cont’d)

8.
]

10.

1.

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
reller and oil seal lip before installing pinion assembly in
gear housing.

Install pinion assembly to pinion housing.

Be careful not to damage pinion oil seal.

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

before installing rear housing.

ST-18



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

_ 13. Install rear cover cap so that protrusion of rear housing
Protrusion cover is positioned as shown in figure at left.

Be careful not to damage worm ring and oil seal.

\ Center

of rack Mﬂ\

5573268 EM

14. Install solencid valve.

LC

EF
EC

[Flg

15. Install diaphragm spring at retainer.

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

® Make sure convex end {paintaed white) of diaphragm spring
faces outward when installing. EA

16. Install retainer spring and adjusting screw temporarily.

Diaphragm
spring

Washer

Retainer
R

S55TOB7B @[F&

CAUTION:

Ensure steering gear spacer Is installed with rubber side fac-

ing rack.

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

e Insert steering gear spacer (8 to rack @. BF

e Apply locking sealant to inner socket threads @ . Screw

inner socket into rack and tighten to specified torque. _

e Stake lock plate at two places. &

S5T3278 EL

% 17. Install steering gear spacer ® to lock ptate @ .

5873288

A

ST-19 847



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

18. Tighten outer socket lock nut.
Tie-rod length “L":
Refer to “Inspection and Adjustment” in SDS (ST-
82). ‘

3 =—f]

38T154C

19. Measure rack stroke.
Stroke “L:
Refer to “Inspection and Adjustment” in SDS (ST-
82).

pln

557307B

20. Before installing boot, coat the contact surfaces between
boot and tie-rod with grease.

$5T3298

21. Install boot clamps.

e 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).

S5T243C)

e Install boot clamp so that the rings come to rear side when
gear housing is attached to the vehicle. {This will prevent

Less than 42 mm (1.65 in) : A
interference with other parts.)

85T214C

848 ST-20



POWER STEERING GEAR AND LINKAGE (Model PR26SE)

98 N (10 kg, 22 16) 98 N (10 kg, 22 Ib)

Left turn Right turn

S5T4404

55T5138

Lotk nut

Apply sealant,

Adjusting screw
S57089B

KVv48100700
S5 {26364 )

5T31275000
) (See J25765-A)

58T320B

SS8T5E7A

Assembly (Cont’d)

o Twist boot clamp in the direction shown in figure at left.

e After twisting boot clamp, bend twisted and diagonally so

it does not contact boot.

Adjustment
Adjust pinion rotating torque as follows:

1. Set gears to Neutral without fluid in the gear.
2. Goat the adjusting screw with locking sealant and screw it

in.
Lightly tighten iock nut,

3.
4. Tighten adjusting screw to a torque of 4.9 to 5.9 N-m {50 to

60 kg-cm, 43 to 52 in-1b).

5. 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-lb).

6. Move rack over its entire stroke several times.
7. Measure pinion rotating torque within the range of 180°

from neutral position.

Stop the gear at the point of maximum torque.
8. Loosen adjusting screw, then retighten it to 4.9 N-m (50

kg-cm, 43 in-1b).

9. Loosen adjusting screw by 60° to 100°,

10. Prevent adjusting screw from turning, and tighten lock nut

to specified torque.

ST-21
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EM

LG
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EC

FE

PD
FA
RA
BR
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A

EL
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POWER STEERING GEAR AND LINKAGE (Model PR26SE)

S§T0908

Average value _(Max. value + Min, value)
2

b

1]
2 / Maximum value
o
=
b=t
» Minimum value
X
[*]
o
o
-11.5 Neutral 11.5 Rack stroke
(-0.453) ition (0-453) Unit: mm {in)
position SST717A

Adjustment (Cont’d)

11. Check rack sliding force on vehicle as follows:

a.

caoo

ok

Install steering gear onto vehicle, but do not connect tie-rod
to knuckle arm.
Connect all piping and fill with steering fluid.
Start engine and bleed air completely.
Disconnect steering column lower joint from the gear.
Keep engine at idle and make sure steering fluid has
reached normal operating temperature.
While pulling tie-rod slowly in the £11.5 mm (£0.453 in)
range from the neutral position, make sure rack sliding
force is within specification.
Average rack sliding force:
167 - 226 N (17 - 23 kg, 37 - 51 Ib)
Maximum force deviation: 39 N {4 kg, 9 ib)
Check sliding force outside above range.
Maximum rack sliding force:
Not more than 39 N (4 kg, 9 Ib) beyond above
value
If rack sliding force is not within specification, readjust by
repeating adjustment procedure from the beginning.
If rack sliding force is still out of specification after
readjustment, gear assembiy needs to be replaced.
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POWER STEERING OIL PUMP — NORMAL SUSPENSION

Disassembly and Assembly

Qil pump fittin rts
g parts \1
\/
Q16 - 21

{0.64 - 0.85, \
AI.SJ - 6.1)ﬁ/ "
32 - 38
{3.3 - 3.9,4{;&

24 - 28)

(1.6 - 21,
12 - 15) i L s
8,
Des-83 TNAC

§
|

~
\z{/
K

(44 - :?\
(45 - 53, 33 - 38)

. Support

Bracket

(14 -18(1.4- 18, 10 - 13) %

] &

[3) 50 - 68 (5.1 - 6.9, 37 - 50)*

Pulley

Snap ring
Drive shaft

Qil seal

Front housing
Spring

Control valve
Copper washer

PIOPEIND

Joint
Connector bolt
Bracket
Suction pipe
Wave washer
Q-ring (Inner)
O-ring (Outer)
Front side plate

PEOPBEABGW

ST-23

[O) 54 - 68 (5.5 - 6.9, 40 - 50)

BEOCEE®®

A

=M

EF &
EC

AT

PO

A

*: Bolts for oil pump fitting

[ : Nem (kg-m, ft-Ib) M A

53T246C Eﬂ;.

Vane

Rotor

Pin

Cam ring
Gasket

Rear housing
Bracket

851



POWER STEERING OIL PUMP — NORMAL SUSPENSION

Pre-disassembly Inspection

g:"* Disassemble the power steering ail pump only if the foliowing
items are found.
e Qil leak from any point shown in the tigure.

. 1 e Deformed or damaged pulley.
I l_ ﬁ e Poor performance

S5T759B

Disassembly

CAUTION:

e Parls which can be disassembled are strictly limited. Never
disassemble parts other than those specified.
Disassemble in as clean a place as possible.

Clean your hands before disassembly.

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

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

e Remove snap ring, then draw drive shaft out.
Be careful not to drop drive shatft.

Extension bar

Drive shaft

SSTO10B

e Remove oil seal.
Be careful not to damage front housing.

S3TO34A

e Remove connector.
Be careful not to drop control valve.

Control valve

55T177C

852 ST-24




POWER STEERING OIL PUMP - NORMAL SUSPENSION

Inspection

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

@l
WA
EM
Assembly
Assemble oil pump, noting the following instructions. LE
o Make sure O-rings and oil seal are properly installed.
¢ Always install new O-rings and oil seal. EF
m e Be careful of oil seal direction. E@
e Cam ring, rotor and vanes must be replaced as a set if
necessary. .
e Coat each part with ATF when assembling. FE
$5T038A AT
Rear housing side Front housing side ¢ Pay attention to rotor direction.
Punchmark ED
FA
RA
55T289A Bﬁ
e When assembling vanes to rotor, rounded surfaces of
N \ vanes must face cam ring side.
Faces inside
/ ¥
>g,4 BF
Flat portion M
Round portion
$5TB43A EL

ST-25 853



POWER STEERING OIL PUMP — NORMAL SUSPENSION

Assembly (Cont’d)

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

S8T497A

854
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POWER STEERING OIL PUMP — FULL-ACTIVE SUSPENSION

Disassembly and Assembly

Front
go oo a0
(1.3 - 1.8, 10 - 13)

[es - o8 EN

- *
[Cl1e - 21 (16 - 2.3, 12 - 15) ) 52 - 38 33 - 39, 24 - 28)
O72-97 Gl
{0.73 - 0.99, 53 - 7.2)
[0 63 - 83 (0.64 - 0.85, 4.6 - 6.1) *
Connector bolt
(e - 78 © . @i@/ WA

LC

EF
EC

FE

& £
- '
S~ -
Or2-97 !_ 5

% ﬁ'}') (0.73 - 0.99, 5.3 - 7.2) PD

Rear bracket \ ’
FA

[3)13 - 18 (1.3 - 1.8, 10 - 13) 0-ring ¢4 ) ! @ O-ring €3 I

[0) 50 - 68

(51 - 69, 37 - 50)* -

Accumulator Connector bolt Qﬁ\
[C)es - 93 (8.5 - 9.5, 61 - 69) [(es - 78 (7.0 - 8.0, 51 - 58) '

* 1 Qil pump fitting parts
[ : Nem (kg-m, ft-b) BR
B
S8T247C
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TWIN ORIFICE POWER STEERING SYSTEM

Hydraulic Circuit

Reaservoir
tank
11

st W LR

()

Steering gear assermbly

Power cylinder

Solenoid valve

Speed sensor

Controf umit

= T
dfn °

EERING

@ o
@@

———— P e — e — — . ———— —
$5T3378
Schematic
IGNITION SWITGH
GN aor START
OATA LINK FUSE FUSE
CONNECTOR

FOR CONSULT
[ O |

To stop

lamp

[B
TC
N
@]
O

O

O]

(]

® The_unit side cornectors with a double circle

connectors.

" are connected to the harness side

@ The terminal numbers in the connector
coincide with the circuit numbers surrounded
by a single circle “ G

B By

N & Pl ©
RELAY

@i 4104

}_

LENDLD E 1 g
e e e e
G
HEE N 5 2 6

ITOR

H

D32 SPEED
SENSOR

[w]

PARKING
[I BRAKE
SWITCH

Bl

MS3TO15A

856
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TWIN ORIFICE POWER STEERING SYSTEM

Wiring Diagram
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TWIN ORIFICE POWER STEERING SYSTEM

Steering force — =

Steering force during

. fail-safe control 1
Steering force
during full turms st
/ 180
{112)
1 1 1 !
0 50 100 150 200
(0) (31) (62) (93) {124)
Vehicle speed km/h (MPH) —=
S5T5168

858

Trouble Diagnoses
PRECAUTIONS

Before diagnosing the power steering system, ensure

that:

Vehicle stopped

a. Power steering components (gears, oil pump, pipes, elc.)
are free from leakage, and that oil level is correct.

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

c. Wheel alignment is adjusted properly.

d. Suspension utilizes the original design, and is free of mod-
ifications which increase vehicle weight.

Vehicle in operation

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

Preliminary knowledge helpful in conducting diagnoses

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 vehicie speed to achieve opti-
mum steering effort. When a vehicle-speed signal is not
entered into the power steering control unit for approximately
10 seconds during normal operation {see NOTE below.), a fail-
safe system activates to maintain the steering effort at a level
similar to that experienced during high-speed operation.

More precisely, if a foot-brake signal, parking-brake signal and
transmission position signal (N or P-range signal} are not
entered, the power steering system is held in a “fail-safe”
control state. When this happens, a symptom referred to as
“heavy steering during stationary turns’” sometimes occurs.
NOTE:

Normal operation refers to a driving condition in which the fool
brake pedal and parking brake lever are released, the shift
lever is in any position other than “P” or “N".

ST-30



TWIN ORIFICE POWER STEERING SYSTEM
Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 1
SYMPTOM: '
Heavy steering operation during stationary turns

1) CHECK STOP LAMP SIGNAL.

Turn ignition switch "ON'' {with engine
OFF), release foot brake pedal and park- A
ing brake lever,

Set shift lever to any position except

“P" and “N'. EM
' LE
Depress brake pedal and check solenoid Yesk Go to 2} CHECK PARKING
Eé:] valve voltage between “‘diagnostic” con- "] BRAKE SIGNAL. EF
- nector terminal (3 and body metal EG
(i@ @ O (ground).
‘ * Normal 5100 1amp switch
i ‘ i = === Malfuncrioning stop lamp santch FE
Ignition swich OM
. - ] Foot brake depressad
SST215C $ Y E';“ AT
1
l ] TR
|
;.M:jm <o v3e08 Bh
Voltage:
4.4 - 6,6V (constant
‘No
A4
Check if terminal voltage drops to 1 - No | Go to 5} CHECK POWER A
1.5V range approx. 10 seconds after "] STEERING CONTROL
ignition switch is turned ON. UNIT for proper operation.
[+:HE)
Yes 3R
. E Y
\% O W5h Check if stop lamp switch signal is No N Malfunctioning stop lamp
a1 | present at power steering control unit " | switch system
CONNECT terminal (& and body metal {ground). BIF
Voltage:
M ‘)
~ ey R Approx. 12V
(tﬁ@ (Brake pedal depressed.) HA
Yes
- " EL
8ST216C| | Ensure that power steering control unit
connector is connected properly.

l

®
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TWIN ORIFICE POWER STEERING SYSTEM

Trouble Diagnoses (Cont’d)

®
g (T 117 llla
A THHH® l
DISCONNECTY R/Y
G@D After ignition switch is turned ""ON"', No | Malfunctioning power
depress brake pedal and check solenoid "| steering control unit.
Py
(Lﬁ@ ® o valve voltage between ""diagnostic’ con-
nector terminal () and body metal
i, {ground).
il 4.4 - 6.6V (constant)
88T215G Yes
¥
Check if heavy steering operation Yes | Go to 4) CHECK POWER
occurs during stationary turns. | STEERING SOLENQID
No VALVE for proper opera-
tion.
A
END
A [T THe
L 2) CHECK PARKING BRAKE SIGNAL. Yesk Go to 3) CHECK NEU-
DISCONNEET Ry Release foot brake pedal and apply | TRAL POSITION SIGNAL.
G‘E‘J\j parking brake lever.
> Check sclencid valve voltage between
(Lﬁﬂ) “diagnostic” connector terminal (3 and
body metal (ground).
+ Narmal stop lamp switch
’ 0;—-— Malfunctiering stop lamp switct
= Igrition swrch
@ Foet brake depressed
SST217C g |
K + 44-66v
| ;
:
‘ "’ A
L‘__lppnu ALE . ssran
Twme °e
Vollage:
4.4 - 6.8V {conslant)
l No
Check if terminal voltage drops to 1.0 - No | Go to 5) CHECK POWER
1.5V range approx. 10 seconds after "| STEERING CONTROL
ignition switch is lurned ON. UNIT for proper operation.
‘E Yes
I‘.«‘;‘_ o
HS. is Check if parking brake switch signal is No . | Malfunctioning parking
LONNEET present at power steering control unit brake system
G i terminal (® and body metal {ground).
Voltage: 0V
D O {Parking brake applied.)
@ lYes
N ®
SST218C

860
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TWIN ORIFICE POWER STEERING SYSTEM

2
TS.

®

Trouble Diagnoses (Cont’d)

®

!

DISCONRECT RAY Ensure that power steering control unit
EQ @ connector is connected properly.
] i
(l@ ® © I
Turn ignition swiich ON and apply park- | No | Maltunclioning power
%I’ ing brake lever. ~| steering control unit
= Check solenoid valve voltage between
ssT217¢| | "diagnostic’’ connector terminat @ and
body metal (ground).
Voltage: 4.4 - 6.6V (constant)
Yes
A
Check if heavy steering operation Yes | Go to 4) CHECK POWER
occurs during stationary turns. STEERING SOLENCID
lNo VALVE for proper opera-
tion.
END
|?) CHECK NEUTRAL POSITION SIGNAL. Yes‘ Move shift lever to “P’'.
7 Release parking brake lever. "| Check solenoid valve volt-
% ' 0| @) Move shift lever to Neutral. Check sole- age between “diagnostic”
DISGONNECT Riv noid valve voltage belween 'diagnostic” conneclor terminal (@

@

SST219C

connector terminal (& and body metal

{ground).
)

Normal stop lamp switeh

. ~ === Mailunctioning stag lamp wwitch
Ignition pwiteh ON

Foot brake depressed

Vaolage

Approx, 10 s,
e §5T 3408

Time

Voltage: 4.4 - 6.6V {(constant)

and body metal (ground).
Voltage:
4.4 - 6.6V {constant}

l No Yes

® +

Go to 4) CHECK POWER
STEERING SOLENQID
VALVE for proper opera-
tion.

B
A 3
:

terminal (8) and body metal {ground).
Voltage: 0V
{(When neutral position swilch is ON.)

¢Yes
®

ST-33

No

* )

A J
Check if terminal voltage drops to 1.0 - | No | Golo 5) CHECK POWER
1.5V range approx. 10 seconds after " | STEERING CONTROL
ignition switch is turned ON. UNIT for proper operation.

E’ lYes

Check if neutral position switch signal is | No N Malfunctioning neutral
present at power steering control unit position swilch system

MA

EM

LC

EF &
EC

FE

AT

PD

RA&

BR

EL

861



TWIN ORIFICE POWER STEERING SYSTEM

Trouble Diagnoses (Cont’d)
©

=5 7
O l
TS @)
DISCONNECT RiY Ensure that power steering control unit

connector is connected properly.

|

|

= B
&
@

Turn ignition switch ON and move shift No Malfunctioning power
lever fo "P". steering control unit

= Check solenoid valve voitage between
387219C} | “"diagnostic’ connector terminal () and
body meta! (ground).
Voltage:
4.4 - 6.6V {constant)

Yes
A 4
Check if heavy steering operation Yes‘ Go to 1) CHECK STOP
occurs during stationary turns. | LAMP SIGNAL.
No
Y
END

DISCONNECT =
€ 5\

\[\111 7 _I

/
@f@k 4) CHECK POWER STEERING SOLE- No | Malfunctioning power

NOID VALVE. steering solenoid valve

Disconnect solencid valve connector.
Check if plunger clicks when voltage is
/ applied belween connector terminals {on

(Listen for solenoid valve side) (@ and (1D .

Isoleno}d Yes
operating
sound. ¥
35Ts238| | @ Maifunctioning steering gear assembly
¢ Malfunctioning oil pump

/
@\
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TWIN ORIFICE POWER STEERING SYSTEM

o]
119
BR

L.

+
®

3572210

Trouble Diagnoses (Cont’d)

5) CHECK POWER STEERING CONTROL
UNIT.
Check if power vollage is present at
power steering control unit terminal (@)
and body metal {ground}.
Voltage: 12V

No

Yes

E y

Y

Malfunctioning ignition

7| power circuit

B58T525B

Disconnect solenoid valve connector,
and check resistance between connector
terminals (on solenoid valve side) (D

and .

Resistance: 4 - 6 ohms

No

Yes

Y

Ensure that power steering control unit
connector is connected properly.

Malfunctioning solenoid

7| valve system

Yes
¥
Check if heavy steering operation No N Malfunctioning power
occurs during stationary turns. " | steering control unit
Yes
L 2
END

ST-35
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EF
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FE
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EL
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TWIN ORIFICE POWER STEERING SYSTEM

A

DISCONMECT

2%

R/Y

Trouble Diagnoses (Cont’'d)

DIAGNOSTIC PROCEDURE 2
SYMPTOM:

Light steering operation during high-speed driving

Raise rear wheels off ground and start
engine.

@

@

88T218C

L

] A€
— 8872220
@ [EHH]| 24 €

<

@

- §5T223C

864

1

Check solenoid valve voltage between
“diagnostic” connector terminal (7
and body metal (ground) while driving
vehicle from 0 to 100 km/h (0 to 62
MPH).
Voltage:
0 km/h (0 MPH}: 4.4 - 6.6V
100 km/h (62 MPH): 1.8 - 2.8V

Yes

lNo

| Check speedometer.

LN'_G.'.

O.K.

Malfunctioning vehicle
speed sensor or speedom-
eler

Check ASCD and vehicle speed-sensing
door lock for proper operation.

N.G.

0K

r

= |

Check if vehicle speed signal is present
at power steering control unit.
While driving at very slow speeds, con-
nect power steering unit connector.
Measure voltage between power steer-
ing control unit terminal (3 and
ground.
1 volt {Min.) and 5 volis (Max.) are
alternately repeated

No

Check if vehicle speed sig-

" | nal is present at speedom-

eter.
Disconnect speedometer
from vehicle to facilitate
work. Reconnect wiring.
Check veltage between
speedometer terminal (3
and ground while driving
vehicle at very slow
speeds.
1 volt (Min.} and 5 velts
(Max.) are alternately
repeated

Yes No

Malfunctioning speed-

lYes

®

ST-36
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ometer
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lmproper connection
between speedometer and
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TWIN ORIFICE POWER STEERING SYSTEM

4

R/y

58T219C

Trouble Diagnoses (Cont’d)

®

l

Ensure that power steering control unit
connector is connected properly.

PG
7

SS8T5258

Check solenold valve voltage betweaen
“diagnostic’’ connector terminal (¥
and ground while driving vehicle from
0 to 100 km/h (0 to 62 MPH).
Vollage:
0 km/h (0 MPH): 4.4 - 6.6V

100 km/h {62 MPH): 1.8 - 2.8V

Yes

Check if steering operation

No

¥

" | is heavy during high-speed

driving.

No Yes

END

Y

7

operating
sotnd.
SSTH23B

Disconnect solenoid valve connector,
and check resistance between connec-
tor terminals (@ and (FD (on sole-
noid valve side).

Resistance: 4 - 6 ohms

Yes No

Y

-

Disconnect solencid valve
connector.

Apply voltage between
connector terminals (@)
and (i) (on solenoid
valve side) and check if

solenoid valve clicks.

No Yes

Y

Malfunctioning power steering control
unit

Malfunctioning
sclencid valve

ST-37

L §

» Malfunctioning steering
gear assembly
o Malfunctioning oil pump

MA

EM

LG

EF
EC

FE

AT

PD

FA

RA

BR

BF

EL
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TWIN ORIFICE POWER STEERING SYSTEM

Trouble Diagnoses (Cont’d)
CONTROL UNIT INSPECTION TABLE

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

Vehicle speed kr_n.’h {MPHj)

Terminal No. Application Standard valtue
1 Power Approx. 12V
2 Ground ov
1 volt (min.) and 5 volis
. . (max.} are alternately
3 Vehicle speed sensor input
P or Inpu repeated when vehicle is
driven at very slow speeds.
. Pressed: Approx. 12V
4 Stop lamp switch input Released: OV
oV (selector lever in "N’ or
5 Neutral position switch P
input 4 - 5V (except for the
above)
. . , Applied: OV
6 Park brak tch
arking brake switch input Released: Approx. 12V
Power steering solenoid 0 kmih 4.4 - 6.6V
7 B g 100 km/h 1.8 - 2.8V
P Fail-safe 1.0 - 1.5V
8 Ground ov
PERFORMANCE OF CONTROLLER
.
%
w7
g 1.0 %
&3
> N
o
g 0.8
o
’5 -
=3
A 08
° <
0.5
0.25]
0.1
15 (9); 30 {19) | 50 (31) 180 (112)
¥ T T T T T T T T T T T T I T T T T
o 50 (31) 100 150 200
(62) (93 {124
—_——— -

55TE28B

866
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SUPER HICAS SYSTEM

HICAS Component Parts Location

ICAS solenoid

Steering angle sensor
9 ang Control unit

Reservoir tank

Ni)

Power steering
solenoid

Faif-safe valve

Power cylinder

)

A,

ER

LC

EF &

EC

AT

PD

ssTaseB | [FA

System Diagram

Reservoir tank

Power steering solenoid

Vehicle speed sensor

Control unit

BF
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———————————— HA
EL
Centering
spring
HICAS control valve Fail-safe valve
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SUPER HICAS SYSTEM

S5T373B

On-vehicle Service

CHECKING FLUID LEVEL

Maintain the fluid level so that the lower surface of the {loat is

maintained between the 'L and *'H"” marks on the gauge rod.

The fluid level should be checked when the engine is stopped

and the fluid temperature is normal.

CAUTION:

e Do not overfill,

e Recommended fluid is Automatic Transmission Fiuid
“PDEXRON™ 11” type or equivalent.

CHECKING FLUID LEAKAGE

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

Fluid ieakage should be checked for when the oil temperature
is normal with the engine idling.

S5T4508

Lines parallel to
center line of body

Toe-in = A-B
Total toe-in angle = 28

SFA2344A

868

MEASURING TOE-IN
Measure distance “A’ and ""B"' at the same height as hub cen-

ter.
Toe-in:
Refer to SDS in RA section.

ST-40



SUPER HICAS SYSTEM

SIMULATED DRIVE TEST R
SELECT MONITOR ITEM

k

MAIN SIGNALS

SELECTION FROM MENU

J
I
|

|
|
l
[ START

|

58713758

MACTWETESTE [ ]

DRIVE HIGH SPEED
CONDITION

= = = MONITOR = = =
STEERING ANG Ri1°
HICAS SOL RO 58A
POWER STR 501 105A

[ CANCEL ]

S8T377B

Neutral position w

SST3rsB

On-vebhicle Service (Cont’d)

INSPECTION OF HICAS SYSTEM OPERATION

CAUTION:
Ensure that shift lever is set to “P’’ position before checking
HICAS system operation.

When CONSULT is used:

Have a helper sit in the driver's compartment and raise
vehicle.
{(Use a two-poie lift or a center pole lift so that the four
wheels are free to rotate.)

2. Connect CONSULT unit to diagnostic connector and start
engine.

3. Touch “START"” on CONSULT display.

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

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

6. Touch “START.”

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

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

Measure rod sirokes in as short a period of time as possible,

Specifications:
When turned to the right
3 mm (0.12 in)
When turned to the left
3 mm (0.12 in)
Total stroke
6 mm (0.24 in)

ST-41
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SUPER HICAS SYSTEM

4 sec.

f

RH

{Rear wheel steer angle)

Qil pressure

VLH

-

Time

55T4458

©

Neutral position

Stroke

S8Ta78B

S5T3768B

870

On-vehicle Service (Cont’'d)
When CONSULT is not used:(i)
=D

1.

(1)
(2)
)
(4)
()

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

{Use a 2-pole lift or a center pole lift so that the four wheels
are free to rotate.)

Set HICAS system in self-diagnosis mode.

Turn ignition switch “"OFF".

Set shift lever to “P"” or ""N”’ position.

Turn ignition switch “ON"".

Immediately start engine.

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

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

Operate engine at speeds greater than 2,000 rpm, and turn
steering wheel 180° in one direction from the neutral posi-
tion. Measure extension value of one power cylinder rod
and retraction value of the other. Then, turn steering wheel
180 in the other direction from the neutral position, and
measure extension value of one cylinder rod and retraction
value of the other. Determine strokes of respective power
cylinder rods by adding (measured} extension and retrac-
tion values. ‘

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

Specifications:
When turned to the right
3 mm (0.12 in)
When turned to the lef
3 mm (0.12 in)
Total stroke
6 mm (0.24 in)

Do not depress foot brake pedal during operation check, oth-
erwise the operation will be stopped.

BLEEDING HYDRAULIC SYSTEM

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

Refer to "SUPER HICAS SYSTEM — Repair for Component
Parts”. (ST-44)
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SUPER HICAS SYSTEM

Repair for Component Parts — Power Cylinder

®
)

A

EM

[} 49 - 69 LG

(5.0 - 7.0, 36 - 51}

[ 84 - 108 EF &
{86 - 11, 62 - 80) EC

: Nem (kg-m, fi-Ib) SST3798
[3:Mm o AT

{aw

S58T3828B

REMOVAL

e Detach power cylinder lower links from axle housing sock- [FD
ets with Tool.

FA
BA

BR

e Disconnect oil pipes from power cylinders and remove
power cylinders.

CAUTION:
Plug openings of oil plpes and power cylinders to prevent entry
of foreign particies after removal. BF

HA

EL

INSTALLATION

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

CAUTION:

a. To prevent entry of foreign particles, clean oil pipes and
connectors using dry compressed air.

b. Ensure that your hands are clean and free from foreign
particles when connecting oil pipes.

ST-43 871



SUPER HICAS SYSTEM

S58T383B

B SIMULATED DRIVE TEST K
SELECT MONITOR ITEM

MAIN SIGNALS

SELECTION FROM MENU |

I
I |
L )
I

S58T3758

N=r

587376l

872

Repair for Component Parts — Power Cylinder

{Cont’d)

2. Install power cylinders and oil pipes.

3. After installing lower link assemblies, check toe-in to
ensure that it is within specifications. If 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 bieed
air from the power steering system.

CAUTION:

Ensure that shift lever is set to “'P” position.

When CONSULT is used:

1. Connect CONSULT unit to diagnostic connector on body
side.

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

Use a two-pole lift or a center pole lift so thai the four wheels

are free to rotate.

3.  Start engine.

4, Touch “START” on CONSULT display. (Display will then
change.)

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

Before touching “START"”, ensure thal MAIN SIGNALS display

is reversed.

6. Touch "START".

7. Operate engine at speeds greater than 2,000 rpm, and turn
steering wheel 180° to the right from the neutral position.
Loosen right power cylinder bleeder valve to bleed air, then
retighten. Return steering whee! to the neutral position.

8. 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 bleeder valve to bleed air, then
retighten. Return steering wheel to the neutral position.

9. Repeat steps 7. and 8. until there are no air bubbles in fluid.
While bleeding air from power cylinders, never atlow fluid
level to drop below inlet port of reservoir tank (by adding
fluid as required).

10. Touch ““CANCEL” on CONSULT display and turn ignition
switch OFF.

When CONSULT is not used:
{=

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

Use a two-pole lift or center pole lift so that the four wheels are

free to rotate.

ST-44



SUPER HICAS SYSTEM

Repair for Component Parts — Power Cylinder

ANTIOEK SN | /o~ SECURITY
RUISE BAAKE —

2.

1)
{2)
(3)
(4)

{Cont’d)

Set HICAS system in self-diagnosis mode.

Ture ignition switch “OFF"".

Set shift lever to “P” or "N” position.

Turn ignition switch “ON”.

Immediately start engine.

Turn steering wheel from left to right (at least 20° from the

(%)

neutral position ) 5 times or more, then depress foot brake

( pedal at least 5 times all within 10 seconds after ignition

switch has been turned “ON".
Set steering wheel within 10° from the neutral position.

Ensure that rear wheels turn to the teft and right atternately.

4. Operate engine at speeds greater than 2,000 rpm, and turn
steering wheel 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.

5. 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 valve to bleed air, then
retighten. Return steering wheel to the neutral position.

6. Repeat steps 4. and 5. above until there are no air bubbles
in fluid. While bleeding air from power cylinders, never

SSTe768 aliow fluid level to drop below inlet port of reservoir tank

{by adding fluid as required).
7. Turn ignition switch OFF to compiete self-diagnosis opera-
tion.
Power cylinder cannot be disassembled. When it
malfunctioning, replace power cylinder as an assembly.

DISASSEMBLY AND ASSEMBLY

is

= Air bleeder
%/ [6 - 8
(06 - 03,

Power cylinder

Q) : Nem (kg-m, ft-Ib)

Siroke stopper Dust boot

4.3 - 5.8} Inner sockelg
78 - 98 (8.0 - 10,
58 - 72}

a7 - 46
(38 - 47, 27 - 34)

(((((@ J ;Outer tink
Loc:gn_u;g /joot band &
Boot clamp @

(5.0 - 7.0, 36 - 51)
S5ST156C

Lock nut

%

Stroke stopper

Width across flats

DISASSEMBLY

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

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

3. Loosen stroke stopper lock nut from which fower link
assembly was removed, and remove stroke stopper.

5579038

ST-45
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SUPER HICAS SYSTEM

5879048

8573898

[Stroke stopper

Inner

socket

SSTI05B

I

3573928

874

Repair for Component Parts — Power Cylinder
(Cont’d)

e While attaching a wrench to *'width across flats™ section of
rod end from which stroke stopper was removed, remove
the other tower link assembly.

ASSEMBLY

1. Install stroke stopper and lock nut on the lower link assem-
bly to be assembled.

2. Apply Locktite to inner bal! joint thread. Attach a wrench to
“width across flats’' section of piston rod (located on the
other side) to prevent rod from turning. Install lower link
assembly.

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

Inner socket:
[O}: 78 - 98 N-m (8 - 10 kg-m, 58 - 72 ft-Ib)

4. Adjust clearance between inner socket and stroke stopper
by turning stroke stopper, then tighten lock nuts to the spec-
ified torque.

Clearance:
29-31mm(0.114 - 0122 in)

5. Install dust boot using new boot band and clamp.
e Appiy a coat of grease to grooves at hoot location.

ST-46



SUPER HICAS SYSTEM

Repair for Component Parts — Oil Pump

Qil pump fitting parts < E/
\ @

(16 - 21

(16 - 21,12 - <, MA
[Dea-s3 /

(0.64 - u.as .

46 - 6.1)— % %@\\H 44 - 52
32-38 / Support {a.5 - 5.3, EM
(33 - 3.9, 24 - 28) a3 - 3g)

Snap ring ®\’ LG
Drive shaft
Oil seal £3¢ |7 [C] 54 - 68 EF &
O-fing §% (5.5 - 8.9, 40 - 50) EC
Front housing Washer _
_ Wave washer Pulley EE

O-ring (nner) §Z4 ) [ 27 - 35 (2.6 - 3.6, 20 - 26)

Front side plate Front bracket
AT

P”“g\ﬂu 18 (1.4 - 1.8, 10 - 13)
Control valve
Joml ~
PD
'[Ib
@ Connector bolt

P C-ring (Quter) E Q

Capper (7 D 8 0 EA
Connector bolt washer Q 5 51- 58)-
:q 69 - 78 topper bracket
(7.0 - 8.0, 51 -
““o-ring 624 I BA
©-ng QE Suction pipe :
Control valve /
Spring BE
Spring vane m‘@
Cam ring Q Center housing
Wave washer
IV O-ring (Inner) @ E
O-ring (Outer) Q:QE BE
4 Front side plate
Rotor
Pm
HA
Gasket ¢34 |
Rear housing
O] 31 - 4232 - 43,23 - 31) EL

Rear mounting bracket

Harness connector bracket

*: Bolts for fitting oil pump
[T : Nem (kg-m, ft-Ib)

S8T248C
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SUPER HICAS SYSTEM

S3T530B

55T&31B

5573988

876

Repair for Component Parts — Oil Pump
(Cont’d)
PRE-DISASSEMBLY INSPECTION

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

e (il leak from any point shown in the figure.

e Deformed or damaged puliey.

Procedures for disassembly and assembly are the same as
those for the power steering cil pump.

DISASSEMBLY

CAUTION:

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

Clean your hands before disassembly.

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

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

1. Remove connector.

Be careful nol to drop control valve,
Be careful not to confuse main side with sub side,

2. Remove rear housing.
3. Remove center housing.
4. Remove cam ring, rotor and other parts from center hous-

ing.

5. Remove cam ring, rotor and other parts from front housing.
Be careful not to confuse main side with sub side.

ST-48



SUPER HICAS SYSTEM
Repair for Component Parts — Oil Pump

(Cont'd)
6. Remove snap ring, then draw drive shaft out.
Be careful not to drop drive shaft.
Drive shaft
@Gl
MA
SST319B EM
7. Remove cil seal.
e .
Be careful not to damage front housing. LC
EF
EC
FE
S5T400B AT

INSPECTION

If any of the following parts are scratched or damaged, replace PD
oil pump assembly.

Mating surfaces of front housing and cam center housing
Mating surfaces of rear housing and cam center housing  F&
Front housing bushing (at drive shaft support location)

Fiow control valve

Drive shaft RA
Rotor

ASSEMBLY
Assemble oil pump in the reverse order of disassembly, noting

the following instructions.

e Make sure O-rings and oil seal are properly installed.
® Always install new O-rings and oil seal. 8F
e Be careful of oil seal direction.

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

necessary. HA
¢ Coat each part with ATF when assembling.
EL
_ 1. Press ail seal into front housing and apply grease to seal-
1: ] £ ing lips.

ES
| — T E =
| o>
77 TS

Ja
;}

' i SST4078
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SUPER HICAS SYSTEM

7

SST403B

Valve washer

Q-ring
Center
housing\

f

—

G

Gasket

88T255C

Rear housing side Frant housing side

Punchmark

S55T289A

Flat portion

Round portian

SST843A

878

Repair for Component Parts — Oil Pump
(Cont'd)

2.

Press shaft assembly into front housing and install snap
ring.

3. Install component parts on front housing in the order indi-
cated below:

1) O-ringx2

2) Wave washer

3) Side plate

4) Rotor

b) Vane

6) Pin

7) Cam ring

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 center housing.

CAUTION:

e Ensure that O-rings are positioned properly.

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

o Use cam ring, rotor vane as original single unit.

¢ Ensure that control valve moves smoothly.

¢ Pay aitention to rotor direction.

e When assembling vanes to rotor, rounded surfaces of

vanes must face cam ring side.

ST-50



SUPER HICAS SYSTEM
Repair for Component Parts — Oil Pump

(Cont’d)

e Insert pin @ into pin groove T of front housing (and cen-
ter housing) and front side plate. Then install cam ring @
as shown.

SST2058 AT

HICAS SOLENOQOID AND FAIL-SAFE VALVE

® Do not loosen tock nut which secures solenoid since HICAS FD
solenoid fail-safe valves are of types that should not be
disassembled.

— e |If any part is found to be malfunctioning, always replace as FA
1 % a valve assembly.

' RA

SST405B BR

=5 o

HA

SSTA0BR EL

e Whenever tubes are disconnected, check tube seat for
KV32101100 scratches or damage. A scratched or cracked tube seat
may cause oil leakage. Replace it using pin punch.

S8T397E

ST-51 879



SUPER HICAS SYSTEM

55T408B

5574908

880

Repair for Component Parts — Oil Pump
(Cont'd)
STEERING ANGLE SENSOR

Ensure that steering angle sensor bolts are secure and
tight.

If any part of steering angle sensor is malfunctioning,
replace steering angle sensor assembly.

STEERING WHEEL
Checking neutral position

Check that steering wheel is in neutral position when driv-
ing straight ahead at a speed of at least 70 km/h (43 MPH).
If it is not in neutral position, remove steering wheel and
reinstall it correctly.

If neutral position is between twe serrated teeth, loosen
tie-rod lock nut and move tie-rod in the opposite direction
by the same amount on both left and right sides to compen-
sate for error in neutral position.

ST-52



SUPER HICAS SYSTEM

Trouble Diagnoses
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)
HOW TO PERFORM TROUBLE DIAGNOSES FOR QUICK
AND ACCURATE REPAIR

Work flow

CHECK IN : Reference item

|

LISTEN TO CUSTOMER COMPLAINTS AND CONFIRM.

. J
INVESTIGATE ITEMS RELATED TO EACH SYMPTOM.

Symptom Check

_‘_
12/1(See page ST-55.)

3

BASIC INSPECTION Fluid level leakage

check

(See page ST-56.)

L A
‘ Sell-diagnosis —

Y

{See page ST-62.)
PERFORM SELF-DIAGNOSIS.
PERFORM REAR WHEEL ACTION CHECK.

. Prelimi-
‘ Rear wheel action check nary

{See page ST-56.)
check

I

INSPECTION CN THE BASIS OF Biagnostic Procedures 1
EACH SYMPTOM to 4
{See pages ST-65 to 67.)

Self-diagnostic item

l

INSPECTION ON THE BASIS OF EACH Diagnostic Procedures 5
MALFUNCTION to 12
(See pages ST-71 to 79.)

REPAIR/REPLACE

A 4

NG FINAL CHECK
oK

Y

CHECK OUT

882 ST-54



SUPER HICAS SYSTEM

Diagnostic 1able

Trouble Diagnoses (Cont’d)
SYMPTOM CHART

Prelimi
PROCEDURE re minary Diagnostic Procedure
Check
REFERENCE PAGE (ST-) 56 |56 |56 | 65|65 (66|67 |71 |72 |73174(75{76|78]79]|80
—lalo|lt|lvw]lo|~jo|la[@ (8|2
elejeleleleletelelele ele
“I™Ml*|ls|s|s3iE|l3|13315]31 313153
= k1 - = =) e a e a o e o) ° hs) el o
| ol |lelelatalo|ld|o|lolale]d]ed|o
Q L) @ Q (] Q o Q Q [¥] L) [+] Q [#] o Q
slslslereflglelele|e|ele|lelelele
SYMPTOM 1ot alelalalelea|lsajalalae|la|lajala
slglaslelelelelelelefjeole|leljelele
‘g,g_gfgﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁﬁﬁ‘ﬁ‘aﬁ‘ﬁ‘ﬁ
EJE|E|c|eie|e|ele|le|e|lelele|lg]|g
= = = [=:] o] [=)] o o= o o fad o L] (=) or =]
glpg|pl || @) 8|6} 8| &0 | 0|00 d)]d
a|lo|lala|lo|lo|lojo|la|jo|ac|la|o|alalo
No warning lamp comes on when ignition switch is turned
g o O
ON".
Warning lamp comes on when engine is running. Q1O | C @] ON RoN ROl NN RN NoN RON RN N6/
Abnormal noise is emitied. Ol OO0 O
Vehicle behavior is un I {due t Ifunctioning HICA
vior is unusual {due to malfunctioning HICAS ololo olecletaslolalolole
system.)
System is not set in self-diagnosis mode. O
Self-
diagnosis| Diagnosed part CONSULT indication
code No.
1 HICAS solenoid (RH) HICAS SOLENOID-R o
: output is not present. [ABNORMAL SIGNAL]
5 HICAS solenocid (LH) RICAS SOLENOID-L o
output is not present. [ABNORMAL SIGNAL]
3 Fail-safe valve output is | FAIL-SAFE VALVE o
not present. JABNORMAL SIGNAL]
P ;
4 |sclencia outputis not | POWER STEERING SOL o
P [ABNORMAL SIGNAL]
@ present.
a CAR SPEED SENSOR
- ) , .| [NO SIGNAL] (-a)
[&]
2 5 Vehicle speed signal is CAR SPEED SENSOR o
o not present.
g [SIG-SUDDEN TURN]}
= (b)
ot
° STEERING ANGLE SEN
«n [NO ANG SIGNAL] (-a)
6 STEERING ANGLE SEN
Steering angle sensor [NO NEUT SIGNAL] (-b)
" ;"t isgnztgre::nfo STEERING ANGLE SEN o
P P : [NEUT SIG-360° OFF]
7 (C)
STEERING ANGLE SEN
[NEUT SIG-30° ON] (-d)
8 Parking brake input is _ O
nat present.
9 Inhibitor switch input is _ o
not present.
10 !Englne revolution input . o
is not present.

MA

EM

LC

EF
EC

FE

AT

PO

FA

BlF

HA

EL
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SUPER HICAS SYSTEM

S$ST373B

Trouble Diagnoses {Cont'd)
PRELIMINARY CHECK

Check 1

Checking fluid level and fluid leakage
Refer to “SUPER HICAS SYSTEM — On-vehicle Service™.

SST458B

[ seLecT Diag Mooe [

SELF-DYAG RESULTS

DATA MONITOR 1

|\

ACTIVE TEST

ECU PART NUMBER

!

ANTILDEK, | /0 SECURY ]
49& araks  [Hicas]— "

ECaS

S5T5328

# SIMULATED DRIVE TEST i
l‘h_'q SELECT MONITOR ITEM

MAIN SIGNALS

SELECTION FROM MENU

|
l
I
1

START

|
|
|
|

55T375B

884

Check 2

Perform self-diagnosis.
Refer to ‘'Self-diagnosis” on page ST-62.

Check 3
Perform rear wheel action check.

When CONSULT is used:
1. Have a helper sit in the driver’'s compartment and raise

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

ST-56



SUPER HICAS SYSTEM

BAactvetesT B[]
DRIVE HIGH SPEED
CONDITION
= = = MONITOR = == =
STEERING ANG  RI11°9
HICAS SOL RO.58A
POWER STR SOL  1.05A

| CANCEL |

88T377B

S87156C

=l

ANTILOCK N | /7 SECURITY
FAUISE BRAKE ::

T
1l

RN

58T4683B

e

/

Trouble Diagnoses (Cont’d)

2. Connect CONSULT unit to diagnostic connector and start
engine.

3. Touch “START” on CONSULT display.

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

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

6. Touch "START".

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

7. While running engine at speeds greater than 2,000 rpm,
turn steering wheel 180° to the left and right from the neu-
tral position. Ensure that rear wheels steer in response to
rotation of steering wheel.

When CONSULT is not used:@

1. Turn key switch OFF.

2. Set in self-diagnosis mode.

(1) Turn ignition switch “OFF”.

{2) Set shift lever to P or "N" position.

(3) Turn ignition switch “ON"".

{(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 foot 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 left and right alternately.

ST-57

@l
m
£
e

BF
EC

FE
AT
PD
FA

RA

BIF

HA

EL

885



SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

COMPONENT PARTS AND HARNESS CONNECTOR
LOCATIONS

|
Vehicie speed sensor /} & j \
/ - :::“f\ i:’/fﬁmw ]
=l AP

Data link connector

for CONSULT

S5T224C

886 ST-58
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Trouble Diagnoses (Cont’d)
CIRCUIT DIAGRAM FOR QUICK PINPOINT CHECK

FUSE
BATTERY —e—[~ ] 4 oms: lllnlll Gl
g;‘rle]?DhAHP III [ [ [
FUSE = @ D HICAS
G 0 R Nt
o o 11 WARNI NG
I i LAMP MA
. 18 20 'S,
© stop and
FUSE tail lamp sensor [ ]
* 3 FPOWER STEERING
d s OIL LEVEL SWITCH EM
o |+ @530
STEERING
IGNITION SWITCH ANGLE 15 .’.54 ) (2D L
ON or START SENSOR &) 16 \Canl = e
T Kem (&) gy _SoLENO1D ]
TSI 7 - 2 EF &
FUSE 23 @) jr:]_ ] EC
Shese ° -
ADAFTER = FAIL-SAFE
FUSE o0 Z (:) VALVE FE
&~ L & T e @O @
gy on * :
SPEED ) £ =
E a 3 D1 SENSOR 3 SR NG AT
O - !
5 ]l H_H_—| .(‘ SOLENOLD
Selelele e 2 4 —
o - 12
9 - PO
5 Fae)
@ 7T (tiie) RC. 2
0 o 13
O 0 N & P
O [ g Bjrels G
& 1 EA
{
i_@ A ) SWILTCH DATA LINK
] 5 CONNECTOR
L Lo - FOR CONSULT
@ The unit side connectors with a double ci ECM (ECECS A
= e oircle | EENTROL RA
are connected to the harness side MOOULEY
connectors. =
@ The terminal humbers in the connector
coincide with the circuit numbers surrounded BR
by a single circle “ <™, MSTO17A

BF

EL

ST-59 887
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IGNITION SW!TCH i

Trouble Diagnoses (Cont’d) '
WIRING DIAGRAM

COMBINATION METER

ON or START |
BATTERY

up

HICAS
SPEED- £

OMETER

sTOR
LAMP
SWITCH

g?j |

ve 4

To stop and tall
tamp sensor

—

FUSE BLOCK " P ¢ a
(Refer to "POWER = -
SUPPLY ROUTING”
in EL section.}
Wiz
WD
L] - EEF
£ 85 5 ssasceiiae ELE e
JOINT CONNECTOR~3  JOINT CONNECTOR-5
{Black} {Orange) JOINT CONNECTOR-2
(Gray) o
SMJ
[Refer to last page g
N&P {Faldout pagel.] =
RELAY -
LA (ing%ne r)oom ESBBND
arngss
i 6r 1 B &1
8 — | LY - C LY
LAY R —= oil Ry
POWER STEERING
OIL LEVEL
swited oL - cis o
! L s T
u=‘ O & = vie - g1 Y6
e @
SOLENOID
SMJ
OR/L [Refer te last page
v?a (Fa'dout pagel ]
i_ Y6 )~ P/B
ADAPTER
CONNECTOR
B |@Es
b Tmn = INHIBITOR TTT
§@® ] p® T
FIRINDI3]? Sx 5558
9 @ ¢ oo & & su5s 5588ana
2
BODY BODY
38800 ®E B sopooos | W@
50 10]]
T ANEE >
POWER STEERING " i}
oo : 65 scuuatet)
(Engine 9
- &2 harness) JOINT CONNECTOR—7

888
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Trouble Diagnoses (Cont’d)

JOINT CONNECTOR-6 JOINT CONNECTOR-1
(Blue} (Black}

ECM (ECCS CONTROL MODULE) GI]

JWHMHM@H&%LHW

T ® ”##H#H?”” e A I e A & MA
T

SOOBOO Do careprPPYd » L]

tregse OTTeSS BESEEEILSY 3855 S

M% ! &

B/ B/G
]
‘E {Engine control harness) lL@
. .
=
(&) EF
To elock —————————= To power antenna timer
Sh
[Refer to last page A
(Foldout page).] (Body A?
harness}
(- - R
ot = B E ok =)
or 4+ 1 —+— OR
3 L Y 4+ g7 —+— y il
B/G —— 33 — B/
RPIE - 3% - PrB A
G/R —— -+ Gk i
Of T B O ok FA
LY 4 RS — LT
YA - RE 1 YL o
R/G — Q2 — R/
[E)
B - 54 - B
T 8 T o RA
BRAY —— 35 —— BRAY
- 01 —— R T
(Main w ———————— B -+ N —/— B
harness)
JOINT BE
CONNECTOR-4
{Orange’
| B
& g
g JOINT
g CONNECTOR
—Eag‘ 4‘| {Qrange}
BF

o i®

i1 ¢———————== T3 body control .E’: BODY
module @ T2 H Groune &,

it} vALVE EL
-5 6 ]

B ]
| (Tail harrness)
T o

] ®i®i®; i@

PARKING STEERING BODY GROUND BODY

ANGLE

MSTO18A

ST-61 889



SUPER HICAS SYSTEM

[l seLEcT oiag MoDE ]

| SELF-DIAG RESULTS

| DATA MONITCR

| AcTVE TE

ST

[ ECU PART

NUMBER

L

SRS  EEY SN | N N |

58T412B

{[nseLect piag moDe [

| SELF-DIAG RESULTS

[ DATA MONITOR

[ Active TEST

| ECU PART NUMBER

|
J
)
|

I

=

5574148

AWW\\ | //sacuw'rv
FUISE BRAKE

é

8374638

890

Trouble Diagnoses (Cont’d)

SELF-DIAGNOSIS (WHEN CONSULT IS USED)

®
9
®
®

Start engine.

Touch START (on CONSULT display).
Touch HICAS.

Touch SELF-DIAG RESULTS.

Refer to CONSULT operation manual “'HICAS" for detaiis.

For reference:
Recording input/output signals using data monitor function

Start engine.

Touch START (on CONSULT display).
Touch HICAS.

Touch DATA MONITOR.

Refer to CONSULT operation manual “HICAS" for details.

SELF-DIAGNOSIS (WHEN CONSULT IS NOT USED)@
Seli-diagnosis procedures

1.
(1)
(2)
(3)
(4)
(5)

(1)
()
3)

(4)

3.

Input starting conditions for self-diagnosis.

Turn ignition switch “OFF”.

Set shift lever to “P”" or “N"' position.

Turn ignition switch “ON”’.

Immediately start engine.

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

Input self-diagnosis item.

Depress and release foot brake pedal.

Turn steering wheel from left to right (at least 20°) from the
neutral position,

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

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

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

When all systems are normal:
HICAS warning lamp fiashes at 0.25-second intervals.

S$T-62
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Trouble Diagnoses (Cont’d)

When there is a system malifunction:

Example: When @ HICAS sclenoid LH, @ power steering
solenoid and &) vehicle speed sensor experienced
malfunction.

The warning lamp displays abnormal mode {1 sec. ON}. @l

If fail-safe system was operated (fail-safe valve is operat-

ing)} when key switch was OFF for the last time, fail-safe
items will be displayed in numerical order in modes indi- fja
cated. After all items are displayed, display is repeated
again.

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

after mode[5} is displayed,

e When battery charge is insufficient, mode {3 is displayed.

LC
=3
0.1 sec.
o -t {Normal B
——— Diagnosis staris mode
1 seec. (Abnormal mode di . i -di '
© times ( e displays.) / displays.) ——=2nd self-diagnosis starts. EE

ON \ [

I T m

‘ J- (D through @
eT® \

R TR T
Ssec. " Bsec )@ @T\@q @ @ 0" PO

\

Steeri FA
. . eering| .
Diagnosis part HICASl HICAS | coi safe Powef Vehicle | Steering neutral | CETKING [ sor Engine
29 P solencid | solenoid) ;g | Steering ) speed Gangle oo |orake | onoor Frevalution
RH LH solenoid| sensor | sensor |P sensar
sSensor RA
sszs0c| BR

BE

HA

EL

ST-63 891
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Trouble Diagnoses (Cont’d)

B If fail-safe system was not operated when key swiich was

OFF for the last time, display will show seif-diagnosis
results in numerical sequence in modes indicated below.
After all self-diagnosis results are shown, display is
repeated again.

ON

0.1 sec,
(Normal
——+ Diagnosis starts 1 sec. (Abnormal mode displays.) mode
\\‘ ”/displays.J — 2nd self-diagnosis starts.
” ‘ ” | ‘ H H ” ” 2 sec. each for (1) through(i(}
e o 'L i — =
5 sec. fwe SO/ @)@ @)@\ @\D\E
Y
/ \
\
. |Steering
HICAS | HICAS . Power Vehicle | Steering Parking. o i
Diagnosis part | solenoid | solenoid Fal"'safe steering | speed |angle ng:iitriacl:n brake | Inhibitor{ Engine
RH LH valve solenoid| sensor | sensor Eensor sensor | SENSOF revolution

88T251C

892

Canceling the self-diagnosis function

There are three methods for canceling the self-diagnosis
function, as described below:

e The seif-diagnosis system is canceled by turning ignition
switch “"OFF".

e After the self-diagnosing has been operated for approxi-
maiely 5 minutes, the self-diagnosis system will be auto-
matically canceled.

e The self-diagnosis system is canceled by a vehicle speed
of 30 km/h {19 MPH) or over.

CAUTION:

When steering angle sensor Error in self-diagnosis (Code: “No
neuiral signal (*b)”’) is detected, check output of steering angle
Sensor.

If output is not good, replace steering angle sensor.

If output is OK, disconnect connector of HICAS control unit and

co

nnect it surely. Then perform SELF-DIAGNOSIS to erase

memory of steering angle sensor Error.

ST-64
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Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 1
SYMPTOM:

No warning lamp comes on when ignition swiich is turned

MONI!.

CHECK WARNING LAMP POWER SUP- No

PLY.

1) Turn ignition switch "ON"',

2) Check voitage across warning lamp
connector terminal & and ground.
Voltage:

Approximately 12V

lYes

Replace warning lamp.

DIAGNOSTIC PROCEDURE 2
SYMPTOM (A):

Check and repair wiring.

Warning lamp comes on during operation.

Check in self-diagnosis mode.
Refer to page ST-62.

hd

Repair malfunctioning part detected by OKL END
self-diagnosis. 4
Refer to Diagnostic Procedures 5 to 12.
l NG
Check connectors for improper contact. | OK END

Y

NG

Y

Check steering neutral position.
Refer to page ST-52.

55T532B
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| K sEcecT DIag mope []

| SELF-DIAG RESULTS

j

[ DATA MONTOR

[ AcTivE TEST

ECU PART NUMBER

-

/ ANTROCKN, | /. SECURITY
FURSE BRAKE —[HICAS] —
P

_J

SST632B

o)

S5T156C

Trouble Diagnoses (Cont’d)

SYMPTOM (B):

Warning lamp comes on when ignition switch is turned ON;
however, it does not go out after engine start.

Check in seli-diagnosis mode.

oK

Refer to page ST-62.

y Na engine revolution sig-
"] nal is entered.

Warning lamp remains ON. NG

l

®

Repair malfunctioning part
i—| detected by self-diagnosis.
Refer to Diagnostic Procedures
5to 12.

B

y

l

®

Check rear wheel action.

No

Left and right rear wheels are turned in
response to rotation of steering wheel.
Refer to page ST-56.

Yes

Y

Insufficient oil quantity.

.| No power is supplied 1o
| control unit.

4

r

Replace fluid level sensor (on reservoir

tank) it warning lamp remains on during
engine operation.

DIAGNOSTIC PROCEDURE 3

SYMPTOM:
Abnormal noise occurs.

Y

Disconnect HICAS solenoid con- Yesh- Noise stops.

nector and check noise for
changes.

" :

y

S5T376B

894

Noise occurs in any system other

Bleed air from hydraulic system.
than HICAS. Refer o page ST-44.

'

Locate and repair.

ST-66
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SUPER HICAS SYSTEM
Trouble Diagnoses (Cont’d)

©
|
Replace control unit.
NG lOK @l
END
A
Y
Replace HICAS solenoid
5ST468B valve. EM
LG
EF &
EC
FE
AT
DIAGNOSTIC PROCEDURE 4
SYMPTOM: PO
Vehicle behavior is abnormal. (Vehicle sways or jerks.)
)
Check steering wheel neutral position OK‘ END
for misalignment and steering angle o E
sensors for looseness. RA
Refer to page ST-52,
S5T4068B NG BR
o B

E .;M. Y
E Check in self-diagnosis mode. NG | Repair malfunctioning

&
% Refer to page ST-62. | system detected by self-
i seLecy piwG MoDE [ diagnosis.
SELF-DIAG RESULTS OK BE

Refer to Diagnostic Proce-
DATA MONTTOR ]

dures 5 to 12
ACTIVE TEST / ANTLOCK N, | /o SECURITY
Puse shae ~[ICRS]
R

ECL! PART NLIMBER
- HA

I___~—_____ L4
| t
Check static HICAS characteristic per-

\d
S$T532B| EL
formance.

Refer to flow chart A on page ST-68.

l

Check dynamic HICAS characteristic
performance.
Refer to flow chart B on page ST-70.

ST-67 895



SUPER HICAS SYSTEM

%e

/ ANTLOCKS l /.7 SECURITY
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ACTIVE TEST
[ ecu panT numBeR

I
[ j
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Trouble Diagnoses (Cont’d)

A. Static HICAS characteristic performance check

®

Set CONSULT in ACTIVE TEST
mode.

OR
Set self-diagnosis mode,
Refer to page ST-62.

B8]

Neutral position

Stroke

B ¥
e Run engine at speeds less than 2,000
rpm.

@ Turn steering wheel approximately
180° to the left or right.

v

CHECK POWER CYLINDER STROKES.

Yes

END

4

Each stroke from neutral position:
29-31 mm
{0.114 - 0,122 in)

F 3

Refer to page ST-41.

No

Y

EHECK HICAS SOLENOID VALVE.

No

Replace HICAS solenoid

Stop engine and disconnect
HICAS solenoid valve.
Measure resistance between HICAS
solenocid connector terminats €9 and
€, and (1D .
Resistance:
4 - 60

Yes

D] \d

" vatve.

I—EHECK CONTROL UNIT.

Na

Replace control unit.

¥

Set CONSULT in ACTIVE TEST

mode.

HICAS solenoid valve output

amperes: 1.1 - 1.2A
CR

®

Set self-diagnosis mode.

# Run engine at speeds more
than 2,000 rpm.

» Turn steering whee! approxi-
mately 180°.

» Check voltage across control
unit connector terminals €2

and &), and @ .
Output voltage: More than 4.4V

lYes
®

5573788
=5 DISCONNECT
pm———-= - 15,
D) ( =
(——22 h16|23 Lmﬂ
L -Q
S8T2250C
mactveTesT B[]
DRIVE HIGH SPEED
CONDITION
== =MONTOR= ==
STEERING ANG R110
HICAS SOL RO.B8A
POWEK STR SOL 1054
| CANCEL
S5T178C
———  CONNECT ™
B8 =
A&
0 o
I t " [ l 22]23|24
OR/L YiR
] vV
:
.@ =

88T226C

896
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mmp : Direction of ail flow

High-
pressure

5574788

[™_seLecT piag mooe  []]
[ seLF-birG ResULTS !
| paTa MeNITOR

®
7

ACTIVE TEST
ECU PART NUMBER

4& BRAKE ::

ANTILOCK N, | /7 SECURITY

P

58T532B
ST27091000 (J26357)

2 — Shut-oif
valve is
closed

Bleader
valve
il
L Power cylinder
SST479B

Neutral position

S8T378R

Trouble Diagnoses (Cont’d)
®

1

CHECK HICAS QIL PUMP. No

hd

Replace cil pump.

e Cancel self-diagnosis mode.
¢ Check HICAS oil pump relief pressure
with engine running at a speed of
mare than 2,000 rpm.
Relief pressure:
More than 5,884 kPa
{60 kg/cm?, 853 psi)

l Yes

CHECK OIL PRESSURE AT FAIL-SAFE
VALVE.
Set CONSULT in ACTIVE TEST
OR

mode.
@ Set self-diagnosis mode.

A4

# Run engine at speeds more than 2,000

No

Replace HICAS solenoid

rpm and turn steering wheel approxi-
mately 180" to the left and right.

¢ Check oil pressure at bleeder valve of
power cylinder.
Oil pressure;
More than §,394 kPa
(56 kg/cm?, 782 psi)

Yes

4

Replace power cylinder.

ST-69

7| valve.

CHECK POWER CYLIN-
DER STROKE.
Each stroke from neu-
tral position:
2.9 - 3.1 mm
{0.114 - 0.122 In)
Refer to page ST-41.

No l Yes

®

¥

Replace fail-safe valve.
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S58T3768

JA

M SELECT DIAG MODE

]

SELF-DIAG RESULTS

DATA MONITOR

ACTIVE TEST

{ ECU PART NUMBER

ANTLOCKSN, | /. § TY
455 B

ity oy

I

[

3
14

i:-f

5575328

38T156C

©

Trouble Diagnoses (Cont’d)
B. Dynamic HICAS characteristic performance check

CHECK PIPING AND CONNECTIONS.

ALSO BLEED AIR FROM HYDRAULIC

SYSTEM.

o Replace piping or connectors which
are found to be damaged.

e Bleed air from hydraulic system.
Refer to page ST-44.

Set CONSULT in ACTIVE TEST
mode.
OR

@ Set in selt-diagnosis mode.
Refer to page ST7-62.
Run engine at speeds of more than
2,000 rpm and set steering wheel in
neutrat position (within 20° from the
neutral position).
CHECK REAR WHEELS.
Ensure that rear wheal turns to

the left or right when steering
whesl is turned to the left or
right.

OR

Ensure that rear wheels intermit-
tently turn to the left and right
when steering wheel is set to
the neutral position.

L 4

CHECK POWER CYLINDER STROKES.
Each stroke from neutral position:
Mare than 2.0 mm
(0.079 in)

OK

END

NG
Y

Replace HICAS solenoid valve.

Y

CHECK POWER CYLINDER STROKE.
e After replacing HICAS solencid valve,
check power cylinder stroke,
Each stroke from neutral position:
More than 2.0 mm
(0.079 in})

No

Replace power cylinder.

Y

Yes

Y

END

5573788

898

ST-70
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Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 5
SYMPTOM:

System is not set in self-diagnosis mode.

CHECK CONNECTOR CONTINUITY.
Disconnect steering angle sensocr con-
nector and contro! unit connector, and
reconnect them firmly. Conduct self-
diagnosis.

OK

TrMONITOR $¢NC FAIL
CAR SPEED (REF) Okm/h
STEERING ANG L8e
NEUTRAL SIG ON
STOP LAMP SW OFF
PKB/CLUTCH SwW ON
NEUTRAL SW ON
ENG REV  UNDER 1500
HICAS 50L RO .O0A
POWER STR SOL  106A

(v]

| RECORD |
(Al

7 MONITOR Y% NO FAIL

FAILSAFE/V OFF
FAILSAFE NGN
WARNING LAMP OFF

[ RECORD

55T416B

)

A€ &

o}

11 2

R/G 2]

V]

T fin

S8T227C

AEH®

o 7 (o] ]
] m ”

B

k__\(g)_._)

NG

r

= 4

Paor connector connec-
tion

CHECK STOP LAMP INPUT SIGNAL.
Set CONSULT in DATA MONITOR
mode.
ON-OFF display
CR

NG

Check that stop lamp input is
present at control unit.
Brake ON:
Approximately 12V
Brake QFF:
ov

"
74,
()

OK

A4

Malfunctioning stop lamp
switch system

CHECK STEERING NEUTRAL POSITION
SENSOR INPUT SIGNAL.
Set CONSULT in DATA MONITOR
mode.
ON-QFF display
CR

OK

Check that steering neuvtral input
is present al control unit when
steering wheel is turned to the
left and right at least 20° from the
neutral position.
Neutral position:

Approximaltely 5V
When turned at least 20°:

=P
(B
>

§8T2z8C

ov
lNG

®

ST-71

Replace controt unit.
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Trouble Diagnoses (Cont’d)
®

2 i

CHECK STEERING NEUTRAL POSITION

Yes
.

SENSOR OQUTPUT SIGNAL.
Check that steering neutral cutput is
present when sieering wheel is turned
to the left and right at least 20° from the
neutral position.
Neutral position: Approximately 5V
When turned at least 20" OV

No

Y

Repair ar replace harness
between controi unit and
steering angle sensor.

CHECK STEERING ANGLE SENSOR

Yes
}

POWER SUPPLY.

1) Turn ignition switch *'ON".

2) Measure voltage across steering
angle sensor connector terminal
IGN and ground.

Voltage:
Approximately 12V

CHECK STEERING ANGLE SENSOR

GROUND CIRCUIT.

Check continuity between steering

angle sensor terminal (1) and

body metal (ground).

Continuity should exist.

lNo

Check and repair power supply harness
or ground harness.

DIAGNOSTIC PROCEDURE 6
SYMPTOM:

Replace steering angle
sensor.

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

CHECGK CONNECTOR CONTINUITY.

oK

Disconnect HICAS solenoid connector
and control unit connector, and recon-
nect them firmly. Conduct self-diagnosis.

NG
IE A4

Poor connector connec-

| tion

CHECK LEFT AND RIGHT HICAS SOLE-

No

NOIDS {on solenoid side).

1) Disconnect HICAS solenoid connec-
tor.

2) Check resistance between HICAS
solenoid connector terminals &) and

@), and 6.

Reslstance: 4 - 60

900

Replace HICAS solenoid
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Trouble Diagnoses (Cont’d)

814

&y
TS.

DISCONNECT

€)
(&

55T232C

|

CHECK RESISTANCE OF LEFT AND

RIGHT HICAS SOLENQIDS (on control

unit side).

1) Disconnect contrel unit connector.

2) Check resistance between body con-
nector terminals €& and @, and @.
Resistance: 4 - 60

Yes

Replace control unit.

) 4

No
L 4

Repair or replace harness between con-
tro! unit and HICAS solenoid.

58T424B

DIAGNOSTIC PROCEDURE 7
SYMPTOM:

Fail-safe vaive output is notl present.

CHECK CONNECTOR CONTINUITY.
Disconnect fail-safe valve connector and
control unit connector, and reconnect
them firmly. Conduct self-diagnosis.

OK

NG

B

DISCOMNECT

&

3

58T540B

El A4

o Poor connector connec-

tion

CHECK FAIL-SAFE VALVE (on fail-safe
valve side}.

1) Disconnect fail-safe valve connector.
2) Check resistance between connecter

terminals and (1D .
Resistance: 13 - 170

No

M

Yes

Replace fail-safe valve.

CHECK RESISTANCE OF FAIL-SAFE

DISCONNECT

VALVE (on control unit side).

1) Disconnect control unit connector.

2) Check resistance between body con-
nector terminals and €.
Resistance: 13 - 170

Yes

(&

o hal ]
124
L

A

58T233C

No

A 4

Repair or replace harness between con-
tro!l unit and fail-safe valve.

ST-73

Replace control unit.
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’'d)

SST427B

DIAGNOSTIC PROCEDURE 8
SYMPTOM:

Power steering solenoid output is net present.

CHECK CONNECTOR CONTINUITY.

OK

Peor connector connec-

Disconnect power steering solencid con-
neclor and control unit connector, and
reconnect them firmly. Conduct self-di-

agnosis.
lNG

tion

CHECK POWER STEERING SOLENOID

No

Repiace power steering

{on solenoid side).

1) Disconnect power steering solenoid
connector.

2} Check resistance between solenoid
connector terminals and (5.
Resistance: 4 - 60}

Yes

L 4

7| solencid.

CHECK POWER STEERING SOLENOID

.‘m,:_' MSCONNECT
1s. G@
115 B
855T542B
- DISCONNECT ™y
Iera =3
4 € (&

S5T234C

Yes

Replace centrol unit.

{on control unit side).

1} Bisconnect control unit connector.

2} Check resistance between body con-
nector terminals and €5 .
Resistance: 4 - 60

No

Y

Repair or replace harness between con-
trol unit and power steering solenoid.

ST-74




SUPER HICAS SYSTEM

S58T430B

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 9
SYMPTOM:

Vehicle speed signal is not present.

CHECK CONNECTOR CONTINUITY.
Disconnect control unit connector and
recannect it firmly. Conduct self-diagno-
sis.

OK

YIMONITOR YYNO FAIL  [y]
CAR SPEED (REF) Okm/h
STEERING ANG L8°
NEUTRAL 5IG ON
STOP LAMP 5W OFF
PKB/CLUTCH SW ON
NEUTRAL SW ON
ENG REV UNDER 1500

HICAS SOL RO.00R
POWER STR SOL  1.05A

[ RECORD |
Yy MONITOR Y NC FAIL  [#]
FAILSAFE/N OFF
FAILSAFE NON
WARNING LAMP OFF

[ RECORD

55T416B

B lNG

Poor connector connec-
»

tion

CHECK CONTROL UNIT [NPUT SIGNAL.
1} Raise rear end of vehicle so that rear
wheels rotate freely.

2) Set CONSULT in DATA MONI-
TOR mode.

Vehicle speed display (km/h}
OR

OK

@ 2) Gheck voltage variations
between control unit connector
terminals (® and &) while
slowly rotating rear wheels
using your hand.

Voltage must change belween
0 and 5V.

NG

4

Repair or replace harness between
speed sensor or control unit and speed-
ometer.

B3

CONNECT @ g

J@J’

@
(D

S8T235C

ST-75

Replace control unit.
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 10
SYMPTOM:
Steering angle sensor input is not present.
CHECK CONNECTOR CONTINUITY. OK._ Poor connector connec-
Disconnect control unit connector and | tion
reconnect it firmiy. Conduct self-diagno-
sis.
S8T4308 NG
r TrMONITOR YYNO FAIL  [y] v
CAR SPEED (REF) Okm/h CHECK CONTROL UNIT INPUT SIGNAL. |OK Replace control unit.
STEERING ANG Lge PP ; e -
NEUTRAL SIG ON 1) Turn ignition switch F)N ;
STOP LAMP SW OFF 2) Set CONSULT in DATA MONI-
PKB/CLUTCH SW ON TOR mode.
NEUTRAL SW ON ;
ENG REV  UNDER 1500 Steering angle deg.
HICAS SOL RO.000, Neutrat signal ON-OFF
POWER STR SOL  106A OR
| RECORD | .ﬁ"‘ 2) Check voltage variations
= between control unit termi-
T2 MONITOR Y¢NO FAIL  |&] nals@ , @ and (9, and &
FAILSAFE/V OFF when steering wheel is slowly
FAILSAFE NON turned to the left and right at
WARNING LAMP OFF least 20° from the neutral posi-
tion,
Do not turn steering wheel
quickly.
Voltage must change from
| RECORD approximately 0 lo at least 5V.
NG
S5T416B
E CHECK STEERING ANGLE SENSOR Yes‘ Repair or replace harness
CONNEET OUTPUT SIGNAL. " | between control unit and
1) Turn signal switch "ON". steering angle sensor.
BI4 2) Check voltage variations between
) |[] [+] [ 17] g o | steering angle sensor connectlor ter-
g bshe] L 1 24 minals (@, @ and {9, and (1D.
_ arsll em 8 Voltage must change from approxi-
@@ ' mately 0 lo at leasl 5V.
1
L No
‘--t....--_h._.@ L
SST236C ®
G5
HS. ( “nB
CONNECT o ”1‘*1—:“
5[t 7
® '
w el
215! |°
\ e T R
S5T237C
904 ST-76
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Il

CONNECT

“ €

"

$5T238C
O hii CONNECT
il 24 €
8
\_
S
(&
SST239C

Trouble Diagnoses (Cont’d)

®

l

CHECK STEERING ANGLE SENSOR

POWER SUPPLY.

1) Turn ignition switch “"ON"'.

2) Check voltage across steering
angle sensor connector terminal
@2 and ground.

Voltage: Approximately 12V
CHECK STEERING ANGLE SENSOR
GROUND CIRCUIT.

Check continuity between steering

angle sensor terminal (T and

ground.

Continuily should exist.

oK

NG

A

Repair or replace power supply harness
or ground harness.

ST-77

Replace steering angle

| sensar.
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SUPER HICAS SYSTEM

58T623B

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 11

SYMPTOM:

Parking brake input is not present.

CHECK CONNECTOR CONTINUITY.
Bisconnect control unit connector and
reconnect it firmly. Conduct self-diagno-
sis.

oK

PrMONITOR YrNO FAIL
CAR SPEED (REF) Okm/h
STEERING ANG Lgo
NEUTRAL SIG ON
S5TOP LAMP SW OFF
PKB/CLUTCH SW ON
NEUTRAL SW ON
ENG REV  UNDER 1500
HICAS SOL RO.00A
POWER STR SOL  1.0BA

vl

RECORD |

[A]

T+ MONITOR 7 NO FAIL

FAILSAFE/NV OFF
FAILSAFE NON
WARNING LAMP OFF

I

RECORD

55T416B

) lNG

Poor connector connec-

7| tion

CHEGK CONTROL UNIT INPUT SIGNAL.

Set CONSULT in DATA MONITOR

ON-OFF display
OR

OK

Check voltage variations between
control unit terminals @ and &
when parking brake is engaged.
Voltage:

0V — Approximalely 12V

mode.

NG

Y

Check parking brake switch and har-
ness.

B
@

= CONNECT
I

“ €
0

& |

55T240C

906

ST-78

Y

Replace control unit.




SUPER HICAS SYSTEM
Trouble Diagnoses (Cont'd)

DIAGNOSTIC PROCEDURE 12
SYMPTOM:
Inhibitor switch input is not present.
@l
CHECK CONNECTOR CONTINUITY. OK_ Poor connector connec-
Disconnect control unit connector and "] tien MA
reconnect it firmly. Conduct self-diagno-
sis.
S5T4308 NG EM
B] = !
YrMONITOR YYNG FAIL  [y] E ‘e
CAR SPEED {REF) Okm/h CHECK CONTROL UNIT INPUT SIGNAL. |9K | Replace controf unit. I
STEERING ANG L8° : >
NEUTRAL SIG o Set CONSULT in DATA MONITOR
STOP LAMP SW OFF mode. EF
PKB/CLUTCH SW ON ON-OFF display ' EC
NEUTRAL Sw ON OR
ENG REV UNDER 1500 Lo
HICAS SOL RO.OCA @ Check voltage variations between e
POWER STR SOL  1.05A control unit terminals and &b
[ RECORD I when shift lever is moved from P
te any other position. AT
Y MONITOR Y7 NO FAIL  [&] Voltage:
FAILSAFE/N OFF 0V — Approximately 12V
FAILSAFE NON P@
WARNING LAMP OfFF NG
¥
Check inhibitor switch and harness.
P&
[ 'RECORD ] RA
S5T416B BR

BF

. Ly - ) v
(&)

©e SST2MC EL

ST-79 907



SUPER HICAS SYSTEM
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Trouble Diagnoses (Cont'd)

DIAGNOSTIC PROCEDURE 13
SYMPTOM:

Engine revolution input is not present.

CHECK FOR LOQSE CONNECTOR.
Disconnect and re-connect controf unit
connector and repeat self-diagnosis.

OK‘ Paoor cannector contact

NG

L

908

CHECK INPUT SIGNAL TO CONTROL
UNIT.
Turn ignition swilch “ON'" and check
voltage across terminals (8 and @ of
control unit:
During idling:
Approx. 1V
Engine operating at approx. 2,500 rpm:
Approx. 3V

OK | Replace control unit.

hd

NG

A 4

Check harness and ECM (ECCS control
module) output.

ST-80




SUPER HICAS SYSTEM

The standard values (voltage) measured with an analog tester, in contact with the control unit terminal,

Trouble Diagnoses (Cont’d)
CONTROL UNIT INSPECTION TABLE

are shown below:

Terminal No.

Application

Standard value

'1

Service support CLK input

Pulse wave (153.6 KHz Approximately 7V)

Service support RX output {Reception from CON-

{Not specitied serial pulse data)

2
SULT)
Key switch ON: Approx. 12V
3 IGN |
power supply Key switch in other position: 0V
4 Battery Approx. 12V
) ) At idling: Approx. 1V
5 ECM | ! 1 f
CM (ECCS control module} revolution signa At about 2,500 rpm: Approx. 3V
R heel rotati
B Vehicle speed signal ear wheel rolaiing . .
0V « — grealer than 5V (approx.), intermittent
7 Steering neutral position sensor Approx. 5V (Neuiral position)
8 Resistance of power steering solencid 4 - 6
Service support TX output (Transmission from CON- - .
9 PP put ( (Not specified serial pulse data)
SULT)
10 Ground oV
) . Brake ON: Approx. 12V
11 Stop | h |
op lamp switch signa Brake OFF- 0V
13 Parking brake signal Parking brake engaged: Approx. 12V
14 Inhibitor signal Shift lever in any position other than parking:
Approx. 12V
15 Steering angle senscr-1 signal Steering wheel turrTed .
0 « - approx, 5V, intermittent
16 Steering angle sensor-2 signal Steering wheel turrlled .
0 « — approx. 5V, intermittent
17 Ground ov
18 Resistance of fail-safe valve 13 - 1702
Igniti itch : 12V
19 IGN power supply gn! }on SW.I ¢ .ON Approxl .2
Ignition switch in other position: OV
20 HICAS warning lamp Lamp CN: 0V Lamp OFF: Approx. 12V
20 Resistance of HICAS solenoid (R.H.) :I.(;nﬁ)Q {Voltage can be varied with steering opera-
1 .
4 - 60 (V i ith i -
93 Resistance of HICAS solenoid (L.H.) . 6) {Voltage can be varied with sleering opera
10N,
24 Ground o

“

—
N
w
O
&

11

19
24

20 22|23

S8T242C
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Steering model

Electronically controlled
power steering

Steering gear type PR26SE
Steering overall gear ratio 181
Turn of steering wheel 05
{Lock to lock) '
Steering column type Collapsible
Inspection and Adjustment
GENERAL STEERING GEAR AND LINKAGE
Steering wheel axial play 0 (0) Steering gear type PR26SE
mm (in} Tie-rod outer ball joint “A’
Stoering wheel play 35 (1.38) or Jess Swinging force 4.9 -48.1
m {in) (at cotter pin hole) N (kg. Ib) {0.5-4.7, 1.1 - 10.4)
Movement of gear housing Rotating torque "B" 03-29

mm (in)

+2 {1+0.08) or less

STEERING COLUMN

N-m {kg-cm, in-Ib)

{3 - 30, 2.6 - 26.0)

Steering column length “L,"
mm (in)

618.7 - 620.3 (24.36 - 24.42}

Steering column lower
shaft tength "'L,"
mim {in)

356.8 - 358.4 {14.05 - 14.11)

Axial end play "C"" mm {in) 0 (0)
Tie-rod inner ball joint
Swinging force™ "A" 8.8 -785
N (kg, Ib} (0.9 - 8.0, 2.0-17.8)
Axial end play "'C""  mm (in) 0 (0}
Tie-rod standard length 'L" 153 6 (6.05)

mm {in)

S8T5108

" Measuring point

*Measuring point

88T161C

Rack stroke "L

66 (2.60)

910

[

8813078

ST-82



SERVICE DATA AND SPECIFICATIONS (SDS)

POWER STEERING

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

(SUPER HICAS)

Without With
SUPER SUPER
HICAS HICAS

Power cylinder lower link
ball joint

Retainer adjustment 2g_412
Swinging force* N {kg, b ) :
Adjusting screw 9ing ta. b 03-42.07-93)
itial ti i Axial end pla mm [in 0 (0
Initial tlgh::.*.mngli torque. N 4.9 -5 (50 - 60, 43 - 52) play (in} (0}
m (kg-cm, in-Ib) Power cylinder lower fink 309.4 {12.18)
Retightening torque standard length "'L" mm {in) ’ '
after loosening o 02217 Power cylinder stroke mm (in) 3.04{0.118)
N-m {kg-cm, in-tb}
- - *: Measuring point
Tightening torque after
gear has settled 4.9 (50, 43} Y |
N-m (kg-cm, in-1b)
Returning angle degree 60" - 100°
Rack stiding force N (kg, Ib) —rr
Under normal operating ===
oil pressure
Range within +11.5 mm
(+0.453 in) from the neutral
position
5574888

Average rack sliding
force

216 - 275 (22 - 28, 49 - 62)

Maximum force
deviation

a9 (4, 9)

Except above range

Not more than 39 {4, 9)
beyond above value

Maximum steering wheel turning
force N (g, ib}

(Measured at one full turn from the 39 4.9
neutral position)
Fluid capacily (Approximate} 1.2 2.2
€ {US qt, imp gt) | (1-1/4, 1-1/8) | (2-3/8, 2)
Main:
7,649 - 8,238
7,649 - 8,238 (78 - B4,
. . 1,109 -
Ofl pump maximum pressure (78 - 84, 1.104)
kPa (kg/cm?, psi) 1,109 - :
1,194) Sul:
! 6,375 - 6,865
(65 - 70,
924 - 995)

ST-83
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