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PRECAUTIONS AND PREPARATION

Precautions

Before disassembly, thoroughly clean the outside of the unit.

Disassembly should be done in a clean work area. It is important to 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 leave 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 A.T.F.* 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 instalta-
tion. Perform functional tests whenever designaled.

Automatic transmission fluid

Special Service Tools

Tool number

(Kent-Moore No.) Description

Tool name

KV48100700 Measuring pinion rotating
(J26364) torque

Torque adapter

87127180001
(J25726-A)
Steering wheel puller

Removing and installing
steering wheel

HT72520000
(J25730-A)
Ball joint remover

Removing ball joint

ST27091000
(J26357)
Pressure gauge

To oil

Shut-off valve

Measuring oil pressure

Kv48102500
(=)

Pressure gauge adapter

e) &
1\\%")‘."
'

Measuring oil pressure

ST-2
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont'd)

Tool number
(Kent-Moore No.)
Tool name

Description

§T3275000

(See J25765-A)

@ GGY1030000
(J25765-A)
Torgue wrench

Measuring turning torque

&

o—F===<T}ro
@ A

@ HT62940000 ® ﬁ

{ —) =)

Socket adapter E
(@ HTB52900000

{ — ) L

Socket adapter c
KV48104400 Refarming teflon ring EE &

{ — )

Rack seal ring reformer

\ 26
’\ =E

KVv32101100 Removing and installing tube GL
{ — ) seal
Pin punch
M7
- H AT
Commercial Service Tools A
Tool name Description eD
Rear oil seal drift Installing rear oil seal
FA
28 mm {1.10 in} dia,
Pinion il seal drift Installing pinion oil seal RA
BR
40 mm {1.57 in) dia.
Oil pump attachment Disassembling and assem-
R21 {0.83} Welding 0.‘1\ bling oil pump
11 (0.43) dia.
40 {1.57)
42 (1.65)-\ F
12 (0.47)
95 (3.74) a0 (3.54) HA
62 (2.aa_" 15 (0.59)
SST481A
Unit: mm (in) EL

ST-3 621



ON-VEHICLE SERVICE

S8T1038

58T104B

SMA127

3570866

Checking Steering Wheel Play

1. With wheels in a straight-ahead position, check steering
wheel play.
Steering wheel play:
35 mm (1.38 in) or less
2. 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 section FA for $.D.S.

e Verify that the steering gear is centered before removing

the steering wheel.
Checking
e Check that the steering wheel is in the neutral position

when driving straight ahead.

e Ifitis notinthe neutral position, remove the steering wheel
and reinstall it correctly.

e [f 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

e Rotate steering wheel all the way right and left; measure
turning angle.
Turning angle of full turns:
Refer to section FA for S.D.S.

e If it is not within specification, check rack stroke.
Measured length “L™:
Refer to $.D.5.

ST-4
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ON-VEHICLE SERVICE

Checking Gear Housing Movement

1. Check the movement of steering gear housing during sta-

tionary steering on a dry paved surface.
e Apply aforce of 49 N (5 kg, 11 Ib) to steering whee! to check

the gear housing movement. @l

Turn off ignition key while checking.

Mavement of gear housing:
+2 mm (+0.08 in) or less WA

2. If movement exceeds the limit, replace mount insulator

‘ after confirming proper instailation of gear housing clamps.
— S8T1058 EM

/ : ’5“_ <7< | Adjusting Rack Retainer
v

s ) V4
= <~.’\—\ (=N \ e Perform this driving test on a fiat road. LG
- (= 1.  Check whether vehicle moves in a straight line when steer-

ing wheel is released. EE
2. Check whether steering wheel returns to neutral position EC
when steering wheel is released from a slightly turned
(approx. 207) position.
e If any abnormality is found, correct it by resetting adjusting [FE

screw.
S55T106B @ﬂ:
Checking and Adjusting Drive Belts
Refer to section MA for Drive Belt Inspection. MT
AT
PD
EA
- Checking Fluid Level
9;‘2 Check fluid level. RA
’__g; , Fluid .Ievel should be checked using “"HOT” range on dipstick
‘:’s§ 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 BR
g to 86°F).
CAUTION: ST

¢ Do not overtill.
. Recommegged fluid Is Automatic Transmission Fluid
ssTa08 DEXRON"™ II” type. BE

Checking Fluid Leakage

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

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 [EL

(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 fluid leakage.

88T107B

ST-5 623



ON-VEHICLE SERVICE

After turning
360"

5571058

S8T080B

Checking Fluid Leakage (Cont’d)

CAUTION:

Do not hold the sieering 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.

Bleeding Hydraulic System

1. Raise front end of vehicle until wheels clear ground,

2. Add fluid into oi! tank to specified level. Meanwhile, quickly
turn steering wheel fully to right and left and lightly touch
steering stoppers.

Repeat steering wheel operation until fluid level no longer
decreases.

3. Start engine.

Repeat step 2 above.

e Incomplete air blteeding will cause the following to occur.
When this happens, bleed air again.

a. Generation of air bubbles in reservoir tank

b. Generation of clicking noise in oil pump

¢. Excessive buzzing in il pump

While the vehicle is stationary or while turning the steering

wheel slowly, fluid noise may occur in the valve or oil pump.

This noise is inherent in this steering system, and it will not

affect performance or durability of the system.

Checking Steering Wheel Turning Force

1. Park vehicle on a ievel, dry surface and set parking brake.

- 2. Start engine.

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

Tires need to be inflated to normal pressure.

4. Check steering wheel turning force when steering wheel
has been turned 360° from the neutral position.

Steering wheel {urning force:
39 N (4 kg, 9 Ib) or less

5 It steering wheel turning force is out of specifications,
check rack sliding force to detect condition of steering gear
assembly.

a. Disconnect steering column lower joint and knuckle arms
from the gear.

b. Start and run engine at idie to make sure steering fluid has
reached normal operating temperature.

c. 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.

ST-6
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ON-VEHICLE SERVICE
Checking Steering Wheel Turning Force (Cont'd)

Average value —(Max. value + Min. vaiue) Average rack sliding force:
P I/ 2 167 - 226 N (17 - 23 kg, 37 - 51 |b)
@ : 6. |If rack sliding force is not within specification, overhaul
o Maximum value i
S / steering gear assembly.
(o]
3 &l
@ Minimum value
3
i A
-11.5 Neutral 11.5 Rack stroke
(-0.453) position (0.453) Unit: mgﬁ?ﬂlm . enl
Checking Hydraulic System
Before starting, check belt tension, driving pulley and tire pres- LG
sure,
1. Set Tool. Open shut-off valve. Then bleed air. (See “'Bleed- TF
ST27091000 (426357) ing Hydraulic System”.) o

2. Run engine.

- High- Make sure temperature of fluid in tank rises to 60 to 8B0°C (140 o
pressure to 176°F). .
WARNING:

Warm up engine with shut-off valve fully opened. If engine is L
siarted with shut-off valve closed, oil pressure in oil pump witl
increase to relief pressure, resulting in an abnormal rise in oil

temperature. T
Low-pressure 3. Check pressure with steering wheel fully turned to left and
wes : Direction of il flow  hose right positions with engine idling at 1,000 rpm.
CAUTION: AT

Do not hold the steering wheel in a focked position for more
than 15 seconds.
Refer to 5.D.S. PD
4. If oil pressure is below the standard pressure, slowly close
shut-off valve and check pressure.
SST834 e When pressure reaches standard pressure, gear is dam- FA

aged.
® When pressure remains below standard pressure, pump is "
damaged. RA
CAUTION:
Do not close shut-off valve for more than 15 seconds. BR

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

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

BF

HA

EL
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STEERING WHEEL AND STEERING COLUMN

[(J24-20

Lower joint

Column cover

(2920
(3.0 - 4.0, 22 - 29)

[0]13-18 (13-18,9-13)
[C]13.18 (1.3-1.8,9-13)
[(34-424

{0.35 - 0.45,25 - 3.3) Q] : N.m {kg-m, Ft-Ib)
S8T7066

S3T110B

5872758

§ )
& (0
s

.‘.

S57111B

Removal

STEERING WHEEL
e Pull out horn pad.

If it is hard to pull out horn pad, temporarily loosen fixing screw
of horn pad retaining spring.

¢ Remove steering whee! with Tool.

ST-8
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STEERING WHEEL AND STEERING COLUMN

58711128,

Lower joint

SSTB00A

Installation

STEERING WHEEL

When installing steering wheel, apply multi-purpese grease to
entire surface of turn signal cancel pin (both portions) and also
to horn contact slip ring.

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.

e 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 position to left and right locks are equal.

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

driving straight ahead.

ST-9

MA
EM

LG

EF &
EC

FE
€L
MT
AT
PD
FA
RA
BR
B
HA

EL
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STEERING WHEEL AND STEERING COLUMN

Disassembly and Assembly

ERA(C) 2429
(2.4-30,17-22)

Combination
switch assembly

Hola cover

Jacket tube
bracket insulator

a/
>
[0 13-18(1.3-18,9-1

Jacket tube
assembly

Steering column
upper shaft

Steering column fower shaft

] 2429 (2.4-3.0,17-22) ) : Nem (kg-m, ft-1b)

Lower joint SST7958

e When disassembling and assembling, uniock steering lock

with key.
@—\ e Ensure that rounded surface of snap ring faces toward
= Tl bearing when snap ring is installed.
=i Pﬂ—ﬂ/ [T e Install spap ring (@), then install O-ring into groove before
8 5 inserting shaft into jacket tube.

5577918

o Install snap ring on upper shaft with box wrench.

Upper shaft

SST7T70A

ST-10
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STEERING WHEEL AND STEERING COLUMN

SSTHH4B

Jump-up Ay
N,

Jumping up
& tilt operation

gl

Self-shear screw

88T742A

5871258

Steering column
lower shaft

35T7928

Disassembly and Assembly (Cont’d)

Tilt mechanism
Tighten adjusting nut to specification.
[0:4-5Nm
(0.4 - 0.5 kg-m, 2.9 - 3.6 ft-Ib)

After installing steering column, check tilt mechanism oper-
ation.

L,: 9.8 mm (0.386 in)

L,: 19.5 mm (0.768 In)

Ly: 29.3 mm (1.154 in)

L,: 58.2 mm (2.291 in)

Steering lock

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

Instali self-shear type screws and then cut off self-shear
type screw heads.

Inspection

When steering wheel can not be rotated smoothly, check
the steering column for the following matters and replace
damaged parts.
Check column bearings for damage or unevenness. Lubri-
cate with recommended multi-purpose grease or replace
steering column as an assembly, if necessary.
Check steering column lower shaft for deformation or
breakage. Replace if necessary.
When the vehicle is involved in a light collision, check
steering column length “'L,"” and steering column lower
shaft length“L,"”. If it is not within specifications, replace
steering column as an assembly.
Steering column length “L,":
652.9 - 654.5 mm (25.70 - 25.77 in)
Steering cofumn lower shaft length “L.,"”:
323.9 - 325.5 mm (12.75 - 12.81 in)

ST-11

MA
EM

LC

EF &
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CL
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AT
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EL

629



POWER STEERING GEAR AND LINKAGE {(Model PR24SC)

Removal and Installation

Rack mounting fnsulator

m Gear hausing mounting bracket
Gear housing mounting bracket ——m
)

[C)24-29(2.4-30,17-22} @\ 7
I
{
§ ad ' )

@,

Vehicle front

Gear and linkage assembly

O] 8s- 108 (8.0 - 11.0, 65 - 80}
[C): N-m (kg-m, f-tb}

5571248

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

HT 72520000
(J256730-A)

88T130C

ST-12

630



POWER STEERING GEAR AND LINKAGE (Model PR24SC)
Removal and Installation (Cont'd)

¢ Install pipe connector. :

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

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

Connector tightening torque:
Low-pressure side “1"”
27 - 39 N'm (2.8 - 4.0 kg-m, 20 - 29 ft-Ib) EM
High-pressure side “2”
15 -25 N'm (1.5 - 2.5 kg-m, 11 - 18 fi-Ib)

55T080B

LG

EF &
EC

FE

CL

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

CAUTION: AT
Tightening torque must not exceed 49 N-m (5 kg-m, 36 ft-ib).

PD

arm 55T824A F A

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

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

BF

HA

EL
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POWER STEERING GEAR AND LINKAGE (Model PR24SC)

Disassembly and Assembly
=
&

@ &
Wo@ (1621 (1.6-2.1,12- 18)
@ Rear housing cover %

Rear housing assembly | #)

/

Adjusting screw T

§ Pinion

Spring seal

Lock nut

L7 'M 39-59
{4.0-6,0,
29 - 43}

Spring disc ring ¢74
Washer -
Pinion assembly B
Gear housing tube ( q
[U} 20-26(20-27,14-20)
o O-rin
g
= O
Shim
_ ~. ) ®\< -
Spring seat ™ 3 "=~ Pinion oil seal 34 B2

Retainer @
=y
Center bushing
Rack oil
Rack seal ring@ ek or seal@ )
w ) Gear housing

Rack oil seal 39

Rack assembly -
]
/
Q-ring ‘:’ '
' End cover assembly
[O}s59-7416.0-75,43-54)
Cust boot
- / E C\%/
L Boot clamp ‘3
! Boot band
Cotter pin@ Tie-rod '
29.49 @v

L~ O
(3.0 - 5.0,
@ 22 - 38}

' Tie-rod inner socket

((J37-46(38-47,27-381 117598 (8.0 10.0,58 - 72) (0 : N tkgm, fuib)

Lock plate @

Tie-rod outer
Do not disassemble.

5578878

ST-14 632



POWER STEERING GEAR AND LINKAGE (Model PR24SC)

S8T131G

55T681

SST450A

SSTC81B

Rack seaf
ring

5570828

Disassembly

o Before measuring, disconnect cylinder tube and drain fiuid.

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.

Ak

2. Remove pinion gear. MA

Be careful not to damage pinion gear when removing pinion

seal ring. ZM

3. Remove tie-rod outer sockets and boots.

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

5. Remove retainer.

6. Remove pinion assembly. EF &

EC
FE
CL

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

AT
FD
FA
8. Remove gear housing end cover assembly with Tool.
9. Draw out rack assembly. RA
BR
BF

10. Remove rack seal ring.

e Using a heat gun, heat rack seal to approximately 40°C HA
(104°F}.

e Remove rack seal ring.

Be careful not to damage rack. BL

ST-15 633

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



POWER STEERING GEAR AND LINKAGE (Model PR24SC)

Rack oll seal
Center bushing

A
Extension bar

29 mm socket

53T472A]

60 {2.36)

*: Measuring points

;

Ej Unit: mm (in)

S8T142C

Disassembly (Cont’d)

11. Remove center bushing and rack oil seal using tape wrap-
ped socket and extension bar.

Do notl scralch Inner surfaces of pinion housing.

Inspection

Thoroughly clean all parts In cleaning solvent or automatic
fransmission fluid “DEXRON™ 11" type, and blow dry with com-
pressed alr, if available.

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

RACK

Theoroughly examine rack gear. f 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 balls, rollers and races.
Replace if necessary.

GEAR HOUSING CYLINDER

Check gear housing cylinder bore for scratches or other dam-
age. Replace if necessary.

CYLINDER TUBES

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

TIE-ROD OUTER AND INNER SOCKET

& Check ball joint for swinging force.
Tie-rod outer ball joint:
6.9-647 N
(0.7 - 6.6 kg, 1.5 - 14.6 Ib)
Tie-rod inner ball joint:
78-1226 N
(0.8 - 11.3 kg, 1.8 - 24.9 Ib)

ST-16
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POWER STEERING GEAR AND LINKAGE (Model PR24SC)

Inspection (Cont’d)

e Check ball joint for rotating torque.
Tie-rod outer ball joint:
03-29Nm
(3 - 30 kg-cm, 2.6 - 26.0 in-lb)
Tie-rod inner ball joint: al
7.4 N-m (75 kg-cm, 65 in-Ib) or less

5731275000
(See J25765-A.)

MA
SSTT51A EM
o Check ball joint for axial end play.
Tie-rod outer ball joint: Le
0.5 mm (0.020 in) or less
Tie-rod inner balt joint:
0 mm (0 in) BF &
e Check condition of dust cover. If cracked excessively, EC
replace it.
Axtal end
play FE
3
B35Ta34B @lL
Assembly

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

hand.
AT
Rack seal ring P@
SSTO83B FA
2. Using Tool, compress periphery of rack seal ring (made of
Teflon) to position and secure it on rack. BA
:‘V“EW"";OG Always Insert the tool from the rack gear side.
Rack seal ring BR
Position and
secure seal.
SBR132G 8F

3. Insert rack oil seal.
e Place plastic film into rack oil seal to prevent damage by A

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

S - properly. BL

ra \/ e Make sure lips of rack oil seal face each other.
Filrn%\D
Rack oil seal

S8T201A

ST-17 635



POWER STEERING GEAR AND LINKAGE (Model PR24SC)

Assembly (Cont’d)

Center
bushing

S5T830A

S8T081B

2-3mm
{0.08 -0.12 in)

End cover
assembly

Gear
housing

5810738

T
i

<t

55T086B

Suitable tool

Qil seal

5. Tighten cylinder end cover assembly with Tool.

6. Fasten cylinder end cover assembly to gear housing by
staking.

7. Set rack gear in the neutral position.
Measured length “L’":
Refer to $.D.S.

8. Coat seal lip of oil seal with multi-purpose grease and

install new pinion oi! seal to pinion housing with a suitable
tool.

Make sure lip of oil seal taces up when installed.

SSTIB1A

ST-18

4. Install center bushing and rack cil seal with rack assembly.
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POWER STEERING GEAR AND LINKAGE (Model PR24SC)
Assembly (Cont’d)

9. 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.

Gear housing

@l
Rack assembly
5510748 EM

10. Install new pinion seal ring on pinion gear assembly.
e Using a heat gun, heat pinion seal ring to approximately e
40°C (104°F) before installing it onto pinion gear assembly.

e Make sure pinion seal ring is properly settled in valve )
groove. EF
EC

FE

SSTUBSR €L

_ 11. Apply a coat of multi-purpose grease to needle bearing
Gear housing roller and oil seal lip before installing pinion assembly in o
gear housing.

AT

PD

Rack assembly

Needle bearing
SSTO75B EA&

“12. Install pinion assembiy to pinion housing.
Be careful not to damage pinion oil seal. BA

BR

557662 B

13. Apply a coat of multi-purpose grease to rear oil seal lip
before installing rear housing. B4

Rear housing

EL

Gear housing

SS8T133C

ST-19 637



POWER STEERING GEAR AND LINKAGE (Model PR24SC)

S5T134C

Diaphragm
spring
Washer Q
Retainer S
/

Painted white

SsTO0878

Q Clinch,
@

i

58T135C

@E@:@c@:ﬁ

B

_ . S5T039C

SSTYETA

Assembly (Cont’d)

14. Install rear cover cap so that protrusion of rear housing
cover is positioned as shown in figure at left when rack is
centralized.

Be careful not to damage worm ring and oll seal.

15. Install diaphragm spring at retainer.

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

& Make sure convex end (painted white) of diaphragm spring
faces outward whien installing.

16. Install retainer spring and adjusting screw tempeorarily.

17. Install new lock plate.

& Attach lock plate @) to side rod inner socket ).

e Apply locking sealant to inner socket threads @ .
Screw inner socket into rack @ and tighten to specified
torque.

¢ Clinch two places of lock plate at rack's groove.

CAUTION:

To prevent scratching the boot, remove burrs from lock plate.

18. Tighten outer socket lock nut.
Tie-rod length “L”:
Refer to S.D.S.
19. Measure rack stroke.
Measured length “L’":
Refer to §.D.8.

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

ST-20
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POWER STEERING GEAR AND LINKAGE (Model PR24SC)
Assembly (Cont’d)

21. Install boot clamps.
95 N {10 kg, 221) 98 N (10 kg, 22 Ib) e To install, wrap boot clamp around boot groove twice.
- I Tighten ctamp by twisting rings at both ends 4 to 4-1/2 turns
with suitable tool while pulling with a force of approx. 98 N
{10 kg, 22 Ib). al
e Twist boot clamp in the direction shown in figure at (eft.
MA
Right turn
SS5T440A EM
i e Install boot clamps so they are behind the gear housing
Pi"‘°"°°"t‘=f\ 73 when gear assembly is attached to the body. (This will e
Rack center —__1 | prevent interference with other parts.)
Front /’”: - EF &
e T s mm B
{0.20 -
% 0.59 in)’ EE
85° - 105°
SST703B CL
e After twisting boot clamp, bend twisted and diagonally so
it does not contact boot.
MT
AT
PD
55T1268 EA
Lock nut Adjustment
Adjust pinion rotating torque as follows: RA
1. Set gears to Neutral without fluid in the gear.
2. Coat the adjusting screw with locking sealant and screw it o
in. B
3. Lightly tighten lock nut.
4. Tighten adjusting screw to a torque of 4.9 to 5.9 N-m (80 to
860 kg-cm, 43 to 52 in-1b).
Adiusting screw 5. Loosen adjusting screw, then retighten it to 0.05 {0 0.20 N-m
(0.5 to 2 kg-cm, 0.43 to 1.74 in-ib).
SST0898] 6. Move rack over its entire stroke several times. BF
7. Measure pinion rotating torque within the range of 180°
from neutral position.
Stop the gear at the point of maximum torque. HA
8. Loosen adjusting screw, then retighten it to 4.9 N-m (50
kg-cm, 43 in-lb).
9. Loosen adjusting screw by 70° to 110°. EL
§T31275000
(See J25765-A)
S8T072B
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POWER STEERING GEAR AND LINKAGE (Model PR24SC)

SSTH57A

SSTO90B

KV48100700
(J26364)

$5T072B

Adjustment (Cont’d)

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

11. Check steering gear for rack sliding frictional force.
Around neulral point of rack stroke
+ 5.5 mm (+0.217 in):
1226 - 166.7 N (125 - 17 kg, 27.6 - 37.5 Ib)
Except above range:
1226 - 186.3 N (125 - 19 kg, 27.6 - 41.9 |b)
If sliding frictional force is out of specification, repeat the
adjustment procedure, starting from No. 4.
After the readjustment, if sliding force
specification, steering gear is damaged.

is still out of

12. Measure pinion rotating torque within the range of +100°
from the neutral point.
Average rotating torque
[(Max. measured value + Min. measured value) x 0.5]:
0.8-1.3Nm (8-13 kg-cm, 6.9 - 11.3 in-Ib)
Maximum torque increment:
Less than 0.4 N-m (4 kg-cm, 3.5 in-Ib)
Except for above mentioned measuring range:
Maximum rotating torque
1.9 N'-m (19 kg-cm, 16 in-Ilb)
Maximum torque increment
Less than 0.6 N-m (6 kg-cm, 5.2 in-Ib)

e I pinion rotating torque is not within specification, readjust
it.

e After the readjustment, if pinion rotating torque is still out
of specification, steering gear is damaged.

13. As a final check, measure rack sliding force and steering
wheel turing force under normal operating conditions.
Refer to Checking Steering Wheel Turning Force in ON-VE-
HICLE SERVICE.

ST-22
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POWER STEERING OIL PUMP

Disassembly and Assembly

14-18 [<) 54-68 (5.5- 6.9, 40 - 50)

{1.4-1.8,

10-13) _\Eﬁ Pulley @ﬂ

Suction pipe ™~ &
Oil seal §3¢
O-ring 8———___@

, EW
b Snap ring

Dwrive shaft L@

- /- Spring
' % Washer @

SN Q\Zc sin_v,|' 8 |_/ EF &
a pool
g a‘g’ 'j‘ I Wave | EC
& ?ﬂo =2 washeré Hose
Rear bracket - p O-ring Connector FE
\Y Q-ring Q boit

Front side plate ‘ M ‘(?375

Vane ! Front bracket 51.58) CL
Rotor !

Pin P ttention to its direction,
. ay attention ‘-‘\~\
Cam ring \E&K MT
Gasket e By [(14-18
& |~ (1.4-18,10-13)
14-18 Rear cover A.;
(1.4-18, [Cli4-18
10-13) {1.4-1.8,10- 13}
) : Nm (kgm, ftlb)
E3R: Lubrication points P@
{With automatic transmission fluid
" DEXRON™II  type SSTHEEE

FA

Pre-disassembly Inspection

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

¢ Oil leak from any paint shown in the figure.

e Deformed or damaged pulley. BR
e Poor performance.

$5T7538 BE

A
H =
/4

A —7

»
;

Disassembly

CAUTION: HA
e Parts which can be disassembled are striclly limited. Never
disassemble parts other than those specified.

Disassemble In as clean a place as possible. BEL
Clean your hands before disassembly.

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

Folfow the procedures and cautions in the Service Manual.
When disassembling and reassembling, do not let foreign
matter enter or contact the parts.
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POWER STEERING OIL PUMP

Driva shaft

Extension bar

§8TO10B

S5T034A

Flow controd valve

S5TO36A

SSTO38A

Disassembly (Cont’d)
¢ Remove snap ring, then draw puliey shaft out.
Be careful not to drop pulley shatft.

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

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

Inspection

PULLEY AND PULLEY SHAFT

e If pulley is cracked or deformed, replace it.
e If an oil leak is found around pulley shaft oil seal, replace

the seal.

e If serration of puliey or pulley shaft is deformed or worn,
replace it.

Assembly

Assemble oil pump, noting the following instructions.

e Make sure O-rings and cil seal are properly installed.

® Always install new O-rings and oil seal.

Be careful of oll seal direction.

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

necessary.
¢ Coat each part with A T.F. when assembling.

ST-24
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POWER STEERING OIL PUMP

Rear housing side Front housing side

Punchmark

SST289A

Fiat portion

Round portion

SSTB43A

D

' DD,

F.
i = ' Front housing side
b ‘ Rear housing side

S8T497A

iCam ring

Assembly (Cont’d)

e Pay attention to the direction of rotor.

@l
MA

EM

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

EF &
EC

FE

cL

e Insert pin 2 into pin groove () of front housing and front
side plate. Then install cam ring @) as shown at left. T

AT
PD
FA
RA
BR

BF

HA

EL
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SUPER HICAS SYSTEM

HICAS Component Parts Location

Power

Control unit cyfinder

HICAS
solenoid

Steering angle sensor

Diagnostic connector for CONSULT
HICAS warning famp

Reservoir tank

5576948
System Diagram
HICAS solenoid Fail-safe valve
4”—.\\
Vehicle speed
sensor i
g
____________________ Power
cylinder
[moIIIIITTod @
Centering
spring
unit
Steering angle -'/_\'.
sensor 1 e = ~ 6
“*—...J'
Olt pump Power steering
SS8TV0EB
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SUPER HICAS SYSTEM

On-vehicle Service

CHECKING FLUID LEVEL
Maintain the fluid leve! so that the lower surface of the float is

H
C oK. maintained between the L and "“H” marks on the gauge rod. al
The fluid level should be checked when the engine is stopped
and the fluid temperature is normal. '
CAUTION: MA

o Do nol overfill.
e Recommended fluid is Automatic Transmission Fluld

S5T738 “DEXRON™ II” type. EM

CHECKING FLUID LEAKAGE

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

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

EC

FE

S5T707B @L

MEASURING REAR TOE-IN
Measure distance “A” and “B” at the same height as hub cen- [T

Lines paraliel to
center line of body °

ter.
Toe-in: '
Refer to 5.D.S. in section RA. AT
-]
PD
Front
. 4 Total tos-in angle = 2g
SST234A EA
INSPECTION OF HICAS SYSTEM OPERATION
B SIMULATED DRIVE TEST W CAUTION: BA
h SELECT MONITOR ITEM Ensure that shift lever is set fo “P” (A/T model) or “Neutral’’

{M/T model) before checking HICAS system operation.

When CONSULT Is used: BR
1.

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

MAIN SGNA S

l SELECTION FROM MENU

L

|
)
I
L START 1 wheels are free to rotate.)

[ (Use a two-pole lift or a center pole lift so that the four

sstarsBl 2. Connect CONSULT unit to diagnostic connector and start [
engine.
T E 3. Touch “START"” on CONSULT display.
4. Touch “'HICAS"”, "ACTIVE TEST" and "SIMULATED DRIVE"” [HA
DRIVE HIGH SPEED in that order.

f_?"_\‘_l?'ﬂ_ouommn o 5. Touch “START" when MAIN SIGNALS display is reversed.
STEERING ANG  Rl1e 6. Touch "START". EL

HICAS 50L RD.EBA After simulated drive condition has continued for 5 minutes, il

will automatically cancel and CONSULT unit will then show

“TEST IS INTERRUPTED TO AVOID OIL TEMP. RISE” display.

[ CANCEL To cancel this mode during self-diagnosis, simply touch

“CANCEL".

SST708B
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SUPER HICAS SYSTEM

Neutral position

©

Stroke

SS5T378B

Qil pressure {Rear wheel

steer angle}

4 sec,

R.MH,
V L.H.
Time -
S5T4458)

Nsutral position

©

Stroke

SET37BB

On-vehicle Service (Cont’d)

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 whee!
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 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 left
3 mm (0.12 in)
Total stroke
6 mm (0.24 in)

When CONSULT Is not used: @

1.

(1)
2)
(3)

(4)
(5)

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

(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 (A/T model), or
“Neutral” position {M/T model).

Turn ignition switch “ON"".

Immediately start engine.

Turn steering wheel from ieft 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 point approximately 10° from the
neutral position and check to ensure that rear wheels turn
to the left 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 ocne 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.

ST-28
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SUPER HICAS SYSTEM

On-vehicle Service (Cont’d)
Measure rod strokes in as short a period of time as possible.

Specifications:
When turned 1o the right

3 mm {0.12 In)

When turned to the left al
3 mm (0.12 in})

Total stroke
6 mm (0.24 in) WA

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

EM

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 of Component

Parts” EF &
' EC

FE

SST7098 CL

Repair of Component Parts

POWER CYLINDER WY
39 - 49

4.0 - 5.0,
‘29 - ¢ _ AT
D
e, N X BA

® o

[Clas - 60 (46 - 61, 33 - 4) -H‘(’f{s’ 1 T: 62 - 80) [ N-m (kg-m, ft-b) sstizec| RA
BR
8F

E8T380B

Removal

e Detach power cylinder lower links from axle housing sock- 4
ets with Tool.

EL
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SUPER HICAS SYSTEM

RH. :>

5817128

5873838

Repair of Component Parts (Cont’d)

¢ Disconnect oil pipes from power cylinders and remove
power cylinders.
CAUTION:

Plug openings of oil pipes and power cylinders to prevent entry
of foreign particles after removal.

Installation

1.

Before installing power cylinder on suspension member,
wipe power cylinder bracket and mating surface of suspen-
sion member. Using the left side of the bracket as a refer-
ence point, locate the right side (obleng hole side) and
instail power cylinder.

CAUTION:

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

b. Ensure ihat your hands are clean and free from foreign
particles when connecting oll plpes.

2. install power cylinders and oil pipes.

3. After installing lower link assemblies, check toe-in to

ensure that it is within specifications. i it is not within
specifications, perform proper adjustments.
Refer to ""SUPER HICAS" in section RA.

Bleeding hydraulic system

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

CAUTION:

Ensure that shift lever is set to “P” (A/T model) or “Neutral”
(M/T model).

When CONSULT is used:

1.

2.

Connect CONSULT unit to diagnostic connector on body
side.

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

ST-30
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SUPER HICAS SYSTEM

B SIMULATED DRIVE TEST B

In SELECT MONITOR ITEM

BS8T709B

Repair of Component Parts (Cont’d)

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

Start engine.

Touch “START on CONSULT display. {Display will then
change.)

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

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

6.
7.

10.

Touch “'START".

Operate engine at speeds greater than 2,000 rpm, and turn
steering wheel 180° to the right from the neutral position.
l.oosen right power cylinder bleeder valve to bleed air, then
retighten. Return steering wheel to the neutrai position.
Operate engine at speeds greater than 2,000 rpm, and turn
steering wheel 180° to the left from the neutral position.
Loosen left power cylinder bleeder valve to bleed air, then
retighten. Return steering wheel to the neutral position.
Repeat steps 7. and 8. until there are no air bubbles in fluid.
While bleeding air from power cylinders, never allow fluid
fevel to drop below inlet port of reservoir tank (by adding
fluid as required).

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.

2.

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

Set HICAS system in self-diagnosis mode.

Turn ignition switch “OFF”.

Set shift lever to “P” or "N position (A/T model), or
“Neutral’ position {M/T model).

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 whee! within 10° from the neutral position.
Ensure that rear wheels turn to the left and right alternately.
Operate engine at idling speed, and turn steering whee!
180° to the right from the neutral position. Loosen right
power cylinder bleeder valve to bleed air, then retighten.
Return steering wheel to the neutral position.

Operate engine at idling speed, 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.

Repeat steps 4. and 5. above untii there are no air bubbles
in fluid. While bleeding air from power cylinders, never
allow fluid level to drop below inlet port of reservoir tank
(by adding fluid as required).

Turn ignition switch OFF to complete self-diagnosis opera-
tion.

ST-31
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MT
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E
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SUPER HICAS SYSTEM

Repair of Component Parts (Cont’d)

Power cylinder

Air bleeder

[O7-9

(0.7 - 0.9, 51 - 6.5)

Lock nut

[C] 49 - 69 (5.0 - 7.0, 36 - 51)

Stroke stopper

Dust boot
Inner socket
[UJ 78 - 98
3? 45
(8.0 - 10, 68 - 72) (38 4.7, 27 - 4)
Cuter link

BOOl band
Boot clamp 39

O : N+m (kg-m, ft-Ib)

S§5TB99B

S§77158
Lock nut
@
Width across flats (
Stroke stopper
5573868

SST716B

Disassembly

Power cylinder assembly cannot be disassembled. When it is

malfunctioning, replace power cylinder as an assembly.

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

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

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

o While attaching a wrench to “width across flats” section of
rod end from which stroke stopper was removed, remove
the other lower link assembly.

ST-32
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SUPER HICAS SYSTEM
Repair of Component Parts (Cont’d)

Assembly

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

5573888 EMI

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

EF &
EC

FE

S8T7178 CL

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

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

PO
SST718B EA

Lock nut 4. |f stroke stopper was moved during removal of lower link,
(C] 49 - 69 Nem adjust it after installation, as described below: BA

- 7.0 kg- - 51 ft-l .
(8.0 - 7.0 kg-m, 36 - 51 fi-I5) {1} Loosen lock nut which secures stroke stopper.

{2} Turn stroke stopper until clearance between inner ball jaint
and stroke stopper is 3 mm (0.12 in) on each side. BE
(3) Tighten lock nut securely.

Lock nut:
[): 49 - 69 N-m (5.0 - 7.0 kg-m, 36 - 51 ft-Ib)
(4) Recheck clearance between inner balf joint and stroke

stopper on each side.

3 mm ({0.12 in)

S5T3g1B BE
5. Install dust boot using new boot band and clamp.
— e Apply a coat of grease to grooves at boot location. A
1 l 5%
| EL

| ]

5873928
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SUPER HICAS SYSTEM

Repair of Component Parts (Cont’d)

OIlL PUMP
®[C] 49 - 69
(5.0 - 7.0, 36 - 51)
- 29 - 39
®PQ (3.0 - 4.0, 22 - 29)
@8[] 39 - 59
{4.0 - 6.0, 29 - 43)
6-10

(1.8 - 2.2, 13 - 16)

{06 -1.0, 43 - 7.2)

H P Nem [kg-m, fi-lb)

5579018

Pulley

Qil seal

Bracket

Front housing
Qutlet connector
O-ring

Flow control valve
Spring

Inlet connector
O-ring

BEEReE®O

o

i Side plate € Vane
@ O-ring ¢ Rotor
@ O-ring & O-ring
i Cam € Snapring
% Vane @ Rear housing
4 Rotor € Outlet connector
D Center housing € O-ring
O-ring ) Flow control valve
i Pin € Spring
€ Cam @ Bracket
Pre-disassembly inspection
Disassemble the power steering oil pump only if the following
items are found.
e Qil leak from any point shown in the figure.
e Deformed or damaged pulley.
e Poor performance
S8T720B
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SUPER HICAS SYSTEM

Flow contral valve
(Sub-spool} 5877498

BET7518B

Repair of Component Parts {Cont’d)

Disassembly

CAUTION:

¢ Paris which can be disassembled are strictly limited. Never
disassemble parts other than those specified.

Disassemble in as clean a place as possible. Gl
Clean your hands before disassembly.

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

Follow the procedures and cautions in the Service Manual. j)4
When disassembling and reassembling, do not let foreign
matter enter or contact the paris.

EM

] Remove connector.

¢ The discharge connector incorporates a flow control valve LE
(sub-spool). Pay attention so as not to drop connector, as
this may cause deformation.

e Do not disassemble discharge connecior and flow controi EF
valve, EC

Be careful not to confuse main side with sub side,

FE

CL
e Remove snap ring, then remove shaft with pulley.

AT

PD

® Remove oil seal.
Be careful not to damage front housing. BA

inspection

if any of the following parts are scratched or damaged, replace 3
oil pump assembly.

Mating surfaces of front housing and cam center housing
Mating surfaces of rear housing and cam center housing gL
Front housing oil seal

Flow controi valve

Drive shaft

Rotor
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SUPER HICAS SYSTEM

Spring

Lip

5877528

{for

Rear side —™

HICAS)
S$3T753B

Rear side
{for HICAS)

Front side (for PS)
Chamfer

Punchrnark
85T754B,

Faces inside

S3T756B

Repair of Component Parts (Cont’d)

Assembly
Assemble oil pump, noting the foilowing instructions.

Make sure O-rings and oil seal are properly installed.
Always install new O-rings and otl seal.

Be careful of oil seal direction.

Cam ring, rotor and vanes must be replaced as a set if
necessary.
Coat each part with A T.F. when assembling.

The cam ring shape is different between front side cam (for
PS) and rear side cam (for HICAS). Install front side cam
ring with punchmark set on the pulley side, and install rear
side cam ring with punchmark set on rear housing side.

Pay attention to rotor direction.

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

Tighten rear housing boits in diagonal sequence. First
tighten bolts to about a half of the standard tightening
torque, then tighten them again to the standard torque.

ST-36
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SUPER HICAS SYSTEM

\ ~ Lock nut
HICAS solenoid

58T721B

17

Lock nut

Fail-safe valve
§8T722B

KV3I2101100

SS8T397B

SST7238

oK. N.G.
/
\ /
_ N ”

8871048

Repair of Component Parts (Cont’d)
HICAS SOLENOID AND FAIL-SAFE VALVE

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

If any part is found to be malfunctioning, always replace as
a valve assembly.

Whenever tubes are disconnected from fail-safe valve
check tube seat for scratches or damage. A scratched or
cracked tube seat rmay cause oil leakage. Replace it using
pin punch.

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

S$T-37

@l
A
EM

LG

EF &
EC

FE
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‘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 o Reference item Gl
¥ MA
LISTEN TO CUSTOMER COMPLAINTS AND CON-
FIRM.
EM
4
INVESTIGATE ITEMS RELATED TO EACH SYMP- s i Check LG
TOM. ‘ ymptom Chec
(See page ST-40.)
EF
' B EC
BASIC INSPECTION < Fluid level and |leakage check
(See page S5T-41)) FE
h 4 - -
- S;If—dlagnoss;—s% Preliminary CL
PERFORM SELF-DIAGNOSIS (See page ST-46) check
PERFORM REAR WHEEL ACTION CHECK WT
- s
- Rear wheel action check
{See page ST-41.)
- AT
h 4
INSPECTION ON THE BASIS OF Di tic P d 1to 4
EACH SYMPTOM < iagnostic Procedures 1 to oD
{See pages ST-40 to 56.)
Self-diagnostic item
FA
Y
INSPEGTION ON THE BASIS OF oI lic p 3 5 1o 11
EACH MALFUNCTION < iagnostlic Procedures 5 to BA
(See pages ST-57 to 65.)
: y BR
REPAIR/REPLACE
A J
N.G. FINAL GHECK
oK BF
A
CHECK QUT HA
EL
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SUPER HICAS SYSTEM

Diagnostic table

Trouble Diagnoses (Cont'd)
SYMPTOM CHART

Praliminary . .
PROCEDURE Check Diagnostic Procedure
REFERENCE PAGE (ST-) 41 | 41 |41 |49 | 49 | 51 F 52 | 57 {50 [ 60 | B1 { 62 | 64 | B5
o —
~— o ™ =t [f+3 w M~ -] ™ — —
plejlere(eglegie| el
||l s5|s5|35IE|s5]=3i5|=31 3 5| 3
x|l x|l=xa]lD|loa|lB|2|lcjo|fo|lo]| b
[%] [*] [%3 99 1] L) 1] ar 143 [+ a [ a [ 1]
[} [} -] o o o o 1] o 7 Q Q 9 Q
s|lEl&s51e2leley2)e]|lejelajelele
SYMPTOM : : o aldlala|lala|le|la|la]ala
ElE|Elele]lelelele|leleleleale
clelelB8leleiv|loiw|ala|w]a|h
EfElEletelele|loclelalele]e]ce
E|E]JE]lc|clejelelce]lels]|elecl]e
- - — (=1} [=1] (=] o o (=] o o o =] on
i I I - I O S O O O I ) I
alolaljlajdloalolala|lalo|lalafd
No warning famp cemes on when ignition switch is turned “ON". Q o
Warning lamp comes on when engine is runsing. olO| 0O o] SClo|C|OjQO O]l OtO
Abnormal noise is emitted. Ologo o)
Vehicle behavior is unusual (due to malfunctioning HICAS system.) O1LO1 O Qlojoc|o|lo]lofO| O
System is not set In self-diagnosis mode. @]
Self
diagnesis Diagnosed part CONSULT indication
code No.
i HICAS solencid (RH) output is HICAS SOLENQID-R o
not prasent. [ABNORMAL SIGNAL]
2 HICAS solencid {LH) output is not |HICAS SOLENOID-L o
present. [ABNCGRMAL SIGNAL]
3 Fail-safe valve output is not FAIL-SAFE VALVE o
. present. [ABNORMAL SIGNAL]
Fl 4 (Congtantly normal mode) —
2 VEHICLE SPEED SENSOR
'f-j 5 Vehicle speed signal is not [NO SIGNAL] (-a) o
e present. CAR SPEED SENSOR
E [SIG-SUDDEN TURN] {-b}
E STEERING ANGLE SEN
& 5 [NO ANG SIGNAL] (-a)
STEERING ANGLE SEN
Steering angle sensor input is [NO NEUT SIGNAL] {-b) o
not present. STEERING ANGLE SEN
[NEUT SIG-360° OFF] (-}
7 STEERING ANGLE SEN
[NEUT S1G-36° ON] ( d)
8 Parking brake {AT} or cluich a
switch (MT) input is not present.
g Inhibitor switch (AT) or neutral _ A
switch {MT} input is not present.

ST-40
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SUPER HICAS SYSTEM

oK.

5573738

S8T707B

{h seiect ome mooe |
[seweomG RESULTS |

[ pata moniToR

[ AcTvE TesT

ECU PART NUMBER |

88T724B

B SIMULATED DRIVE TEST N
[ SELECT MONITOR ITEM

SELECTION FROM MENU

L

[

L START

|
|
]
|

8873758

Trouble Diagnoses (Cont’d)
PRELIMINARY CHECK
Check 1
Checking fluid level and fluid leakage

Refer to “SUPER HICAS SYSTEM — On-vehicle Service’ on
page ST-27.

Check 2
Perform self-diagnosis.

Refer to "'Self-diagnosis’’ on page ST-46.

Check 3
Perform rear wheel action check.

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

1.

vehicle,

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

wheels are free to rotate.}

Connect CONSULT unit to diagnostic connector and start

engine.

Touch “START” on CONSULT display.
Touch "HICAS”, “ACTIVE TEST" and “SIMULATED DRIVE"

in that order.
Touch "START"
reversed.

ST-41

when

“MAIN SIGNALS”

display

is

Gl
MA
EM

LC

EF &
EC

FE

CL

AT
PD
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BR
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SUPER HICAS SYSTEM

B activeTesTE [

DRIVE HIGH SPEED
CONDITION
===MONITOR == =
STEERING ANG R11°
HICAS SOL RQ.EBA

CANCEL

S8T708B

S8T477B

Trouble Diagnoses (Cont’'d)

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" display.
To cancel this mode during self-diagnosis, simply touch
“CANCEL".

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: ‘E;’.
A2y

1.

2.

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

Turn key switch “OFF",

Set HICAS system in self-diagnosis mode.

Turn ignition switch "“OFF”.

Set shift lever to “P” or “N” position (A/T model), or
“Neutral’’ position {M/T model).

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 zall within 10 seconds after ignition
switch has been turned “"ON".

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-42
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SUPER HICAS SYSTEM

cylinder

COMPONENT PARTS AND HARNESS CONNECTOR

Trouble Diagnoses (Cont’d)
LOCATION

Fail-safe valve

EF &

Data link connector for CONSULT

Reservoir tank

Steering angle sensor

HICAS solenoid

S5T6958
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SUPER HICAS SYSTEM
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

WIRING DIAGRAM
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SUPER HICAS SYSTEM

| Iy SELECT DIAG MODE

| SELF-DIAG RESULTS

| DATA MONITOR

| AcTivE TEST

[ Ecu paRT NUMBER

[

L

0
|
)
|
|
|
|

5874128

Il sELecT DIAG MODE

| SELF-DIAG RESULTS

[ pATA MONITOR

LACTIVE TEST

| ECU PART NUMBER

[

|

_._.___...1_.....__|Q

55T414B

5817138

Trouble Diagnoses (Cont’d)
SELF-DIAGNOSIS (When CONSULT is used)

Start engine.

Touch START (on CONSULT display).
Touch HICAS.

Touch SELF-DIAG RESULTS.

Refer to CONSULT aperation manual ""HICAS” for details.

For reference:
Recaording 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 defails.

SELF-DIAGNOSIS (When CONSULT is not used)

Self-diagnosis procedures

1.

{1)
(2)
(3)

(4)
{5

2.

(1)
(2)
3

(4)

3.

Input starting conditions for self-diagnosis.

Turn ignition switch “OFF”.

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

Turn ignition switch “ON"’,

Immediately start engine.

Turn steering whee! from feft 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".

Input self-diagnosis item.

Depress and release foot brake pedal.

Turn steering wheetl from left to right (at least 20°) from the
neutral position.

{M/T model)

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

(A/T model)

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

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

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

When all systems are normal:
HICAS warning famp flashes at 0.25-second intervals.

ST-46
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

When there is a system malfunction:

Example: When @ HICAS solencid LH, and & vehicle speed

sensor have experienced a malfunction.

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

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

® Tochange the display mode to , turn OFF ignition swilch
after mode [ is displayed.

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

Indicator

Display repeats until
——» Diagnosis starts 0.1 sec. key switch is turned
(Normal OFF or after approxi-
10 ti 1 sec. (Abnormal mode displays.) mode —* mately 5§ minutes have
Imes I I displays.) passed.
—/ﬁ
ON |-|
_”“-IJ-IJ-I.H”.I-IM ‘l ] ﬂ ﬂ rl.”.”.ﬂ 2 sec. each for
_L —L L 1 through @
e ';\J= . J:
5 sec. 5 sec. o) @ ® @ | \® \O
AT
Parking T A/T:
) brake Inhibitor
) . HICAS HICAS . S;;:;, Vehicle | Steering f:;:::g sensor | sensor
Diagnosis part solenoid | sofencia | Fail-safe Y || speed | angle : M/T: M/T:
valve normal || SP g position |
R.H. LH. mode sensor | sensor | oo Clutch Neutral
sensor | semsor

SST7208B

ST-47
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

El If fail-safe system was not operated when ignition switch
was turned OFF for the !ast time, display will show self-
diagnosis results in numerical sequence in medes indi-
cated below. After all self-diagnosis results are shown, dis-

play is repeated again.

Indicator

ON

—= Diagnosis starts

N

|

]

|

1 sec. (Abnormal mede displays.)

0.1 sec.

{Normal
mode
l displays.)

LI

Display repeats until
key switch is turned
OFF or after approxi-
mately 5 minutes have
passed.

——-

2 sec. each for

(i through @

5 sec. 5 sec. 0) @ /- ® @ ® @
Con- ) Steering
HICA HICAS
Diagnosis part so?enﬁid solenoid Fail-safe stantly ::21;;9 :‘:e?:ng neutral
RH LH valve nommal | SECCC | Bnae | position
) o mode sensor

AT
Inhibitor
sensor
M/T:
Neutral
sensor

sensor
M/T:

Clutch
sensor

5876968

Canceling the self-diagnosis function
There are three methods for canceling the seli-diagnosis

function, as described below;

The self-diagnosis system is canceled by the turning igni-

tion switch "“QOFF”’,

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

canceled.

The self-diagnosis system is canceled by a vehicle speed

of 30 km/h (12 MPH) or over.

ST-48
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SUPER HICAS SYSTEM
Trouble Diagnoses (Cont’'d)

DIAGNOSTIC PROCEDURE 1

SYMPTOM:
No warning lamp comes on when ignition switch is turned
EGONH-

START Gl

L 4 MA

CHECK WARNING LAMP POWER SUP- N.G.| Check and repair wiring.
PLY.
1) Turn ignition switch “ON"". EM
2) Measure voltage across warning

lamp connector terminal @) and

;loa_ R % ground. LG
20 HS. Voltage:

Y

Approximately 12v : EF &
LW fLw OK. EC
. 9 f‘:‘\ O
v FE
Replace warning lamp.
SST7208 GL
DIAGNOSTIC PROCEDURE 2
SYMPTOM (A): T
Warning lamp comes on during operation.
START AT
' PD
Check in self-diagnosis test mode.
Refer to page ST-46.
: P&
l RA
B seiecr oiag mooe [ Repair malfunctioning part detected by | Q.K. END
SELF-DIAG RESULTS Se”'diagnosis. >
DATA MONTOR Refer to Diagnostic Procedures 5 to 11. BR
ACTIVE TEST
[ Eco ParT NuMBER i N.G.
I ]
[ | | ST
Gheck connectors for improper contact. |O-K. END
SST724B NG ! BF
A 4
Check steering neuiral position, HA
Refer to page ST-37.
EL
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SUPER HICAS SYSTEM

"®

I\ seiecT piaG MonE

]

[ SELF DiaG RESULTS

]

[DaTa monmoR

[ acTive TEsT

[£cu PaRT NUMEBER

[

£

83T724B

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.

START

Check in self-diagnosis test mode. O-K; No engine rpm signal is
Refer to page ST-46. | entered.
Warning lamp N.G. l
remains ON ®
Repair malfunctioning
part detected by self-diag-
-»| nosis.
Refer to Diagnostic Proce-
dures 5 to 11.
®
E L 4
Check rear wheel action. No | No power is supplied to

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

Refer to page ST-41.

¥

Y

y

Yes

Insufficient oil quantity.

controd unit.

Y

r

Replace fluid level sensor (on reservoir
tank) if warning lamp remains on during

engine operation.

ST-50
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’'d)

DIAGNOSTIC PROCEDURE 3
SYMPTOM:
Abnormal noise occurs.
START
¥
Disconnect HICAS solenoid connector Yes‘ Neise stops.
and check noise for changes. "
No
y E y
Noise occurs in any system other than Bleed air from hydraulic
HICAS. system.
Refer to page ST-30.
N.G. O.K.
A ¥
Locate and repair. END

4

Replace control unit.

N.G. C.K

Y

END

Y

Replace HICAS sclenoid
valve.

ST-51
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 4
SYMPTOM:

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

START

L 4

5877238

[M seeer pias mooe

]

[SELF-D1aG RESULTS

[Data MONITOR

ACTIVE TEST

[ ecu ParT nUMBER

l ]

[

88T724B

Check steering wheel neutral position
for misalignment and steering angle
sensors for looseness.

Refer to page ST-37.

QK.

Y

N.G.

A4

END

Check in seilf-diagnosis test mode.
Refer to page ST-46.

N.G.

O.K.

-

Y

Check static HICAS characteristic per-
formance.
Refer to flow chart A on page ST-52.

\ 4

Check dynamic HICAS characteristic
performance.
Refer to flow chart B on page ST-55.

W sececr piac mopE [

[secrpwe Results |
DATA MONITOR |
[(acwve st ]
['ecu parT NUMBER 1
L ]

I I

S8T7248

8]

Repair malfunctioning
system detected by self-
diagnosis.

Refer to Diagnostic Proce-
dures 5 to 11.

A. Static HICAS characteristic performance check

START

A J

Set CONSULT in ACTIVE TEST
mode.
OR

®

Set self-diagnosis test mode.
Refer to page ST-46.

A 4

¢ Run engine at a speed or less than

2,000 rpm.

# Turn sleering wheel approximately

180° to the left or right.

88T378B

ST-52
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SUPER HICAS SYSTEM

5 DISCONKECT

8574418

O

HIGH SPEED

B AcTivE TESTH

DRIVE
CONDITION
= = == MONITOR
STEERING ANG
HICAS SOL

R11°
RO.58A

L CANCEL |

Trouble Diagnoses (Cont’d)

®

! !

A l
)

FHe® ®
ol 0o
I

|22

PU/G

L;__@@,

8577328

mmmm m e 4

High-
pressure

Low-pressure

hose
55T478B

mad . Direction of oil flow

CHECK POWER CYLINDER STROKES. |C-K-|  END
Each stroke from neutral posi- o
tion:
2.9 -3.1T mm
(0.114 - 0.122 n)
Refer to page ST-27.
N.G.
¥
GHECK RESISTANGE OF HICAS SOLE- | N-G-| Replace HICAS solenoid
NOID VALVE. | valve.
Stop engine and disconnect HICAS sole-
noid valve.
Measure resistance between HICAS
solenoid connector terminals €& and
&, and (T .
Resistance:
4 - 60
O.K.
®
D ! [
CHECK CONTROL UNIT oUTPUT |N-G.| Replace control unit.
VOLTAGE. i
Set CONSULT in ACTIVE TEST
mode.
HICAS solenoid valve culput
amperes:
1.1-1.2A
OR
Set self-diagnosis test mode.
o Run engine at a speed of more
than 2,000 rpm.
e Turn steering wheel approxi-
mately 180°.
e Measure voltage across contro}
unit connector terminals &, @
and €.
Cutput voltage:
More than 4.4V
0K,
®
A
| |
CHECK HIGAS OIL PUMP RELIEF PRES- |N-G-| Replace oil pump.
SURE. -
e Cancel self-diagnosis test mode.
o Check HICAS oil pump relief pressure
with engine running at a speed of
more than 2,000 rpm.
Relief pressure:
More than 5,884 kPa
{60 kg/cm?, 853 psl)
lo.K.
)
ST-53
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont'd)

[M seLecT piaG mMob:

[seLF DiaG resuLTs

[oata moniTOR

| ACTIVE TEST

ECU PART NUMBER
[
(
S8T724B
ST27091000 (J26357}

Shut-off
valve is
closed.

Bleeder

Power cylinder

S8T700B

Neutral position

©

Stroke

5573788

(]
|
CHECK OIL PRESSURE AT FAIL-
SAFE VALVE.
Set CONSULT in ACTIVE TEST
mode.
CR
@ Set self-diagnosis test mode.
A
® Run engine at a speed of more than N-G_— Replace HICAS solenoid
2,000 rpom and turn steering whee! | valve.
approximately 180° to the [eft and
right.
® Check oil pressure at bleeder valve of
power cylinder. 4
Oil pressure: CHECK POWER CYLIN-
More than 5,394 kPa DER STROKE.
(55 kgicm?, 782 psl) Each stroke from neutral
position:
oK. 2.9-31 mm
{0.114 - 0.122 In)
Refer to page ST-27.
N.G. OK.
Y Jr
Replace power cylinder, Replace
fail-safe
valve.

ST-54
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SUPER HICAS SYSTEM
Trouble Diagnoses (Cont’d)
B. Dynamic HICAS characteristic performance check

START
l al
CHECK PIPING AND CONNECTIONS. MA
ALSO BLEED AIR FROM HYDRAULIC
SYSTEM.
# Replace piping or connectors which &
are found to be damaged.
@ Bleed air from hydraulic system,
Refer to page ST-30. e
[h_seiecT oiac Mooe [
[ SELF-D1AG RESUILTS
[pata momiToR IE’ l EF &
[ acTvE TEST ] E@
[Ecu Parr NUMBER ] Set CONSULT in ACTIVE TEST
[ ] mode.
| J OR FE
@ Set in seli-diagnosis mode.
Refer to page ST-46. CL
Y MT
Run engine at a speed of more than
2,000 rpm.
000 rpm AT
' BD
CHECK REAR WHEELS FOR
PRCPER MOVEMENT.
Ensure that rear wheel turns to FA
the left or right when steering
wheel is turned to the left or
right. RA
OR

.""’. Ensure that rear wheels intermit-

tently turn to the left and right
when steering wheel is set to the
neutral position.

.DR

O ! BF
B CHECK POWER CYLINDER STROKES. O.K. END
Neutral position Each stroke from neutral position: -
More than 2.0 mm (0.078 in) EA
i ©
EL
)]

357a78B
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SUPER HICAS SYSTEM

Neutral position

5573788

Trouble Diagnoses (Cont'd)

®

l

Replace HICAS solenoid valve.

Y

CHECK POWER CYLINDER STROKE.

@ After replacing HICAS solenoid valve,
check power cylinder stroke.
Each stroke from neutral posltion:
More than 2.0 mm (0.079 in)

O.K.

Y

N.G.

'

Replace power cylinder.

ST-56
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SUPER HICAS SYSTEM
Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 5
SYMPTOM:
System is nol set in self-diagnosis test mode.
START @
MA
Il
CHECK CONNECTOR CONTINUITY. O.K.| Poor connector connec-
Disconnect steering angle sensor con- | tion EM
= nector and control unit connector, and
reconnect them firmly. Conduct self-
TrMONITOR YyNO FAIL  [y] diagnosis. LE
CAR SPEED (REF)  Okmvh
STEERING ANG Lge N.G.
NEUTRAL SIG ON EF &
STOP LAMP SW OFF E E@
PKB/CLUTCH SW ON _
NEUTRAL SW ON -
ENG REV UNDER 1500 CHECK STOP LAMP INPUT SIG- N'G=- Malfunctioning stop iamp
HICAS 50L RO.O08 NAL. switch system EE
FAILSAFENV OFF Set CONSULT in DATA MONITOR
[ RECORD | mode.
ON-OFF display eL
Y7 MONITOR ¥¥ NO FAIL  [B] OR
FAILSAFE NON @ Check that stop lamp input is
WARNING LAMP OFF present at control unit. MT
Brake ON:
Approximately 12V _
Brake OFF: AT
ov
O.K.
| RECORD PD
'
S5T7288 CHECK STEERING NEUTRAL O.K. | Replace control unit. FA
POSITION SENSOR INPUT SIG- "
E l CANNECT @ MNAL.
ﬂ & .L,_E!,‘ Set CONSULT in DATA MONITOR RA
) mode.
u o o J ON-OFF display
11 24] OR R
.ﬁ’. Check that steering neutral input
. B 42/ s present at control unit when
steering wheel is turned to the
- left and right at least 20° from the
neutral position.
5577338 Neutral position; BF
Approximately 5V
F : Py @5 ) When turned at least 20"
€ ) ov HA
[s] 7 o) N.G.
i 24
- EL
Y/B ®
i
\'A
D E)-—J
$577348B

ST-57 675



SUPER HICAS SYSTEM

@ l

Trouble Diagnoses (Cont’d)
®

E . CONNECT -
. K 2R C)
B8 ny ©
7]
JYfB
S SS8TrasB
ws I B (L[@
T
GIY
. 5
= S5T7368B
111 ©
i
B
(&
- S5T737B

CHECK STEERING NEUTRAL POSITION
SENSQOR QUTPUT SIGNAL.
Check that steering neuiral output is

O.K.

Repair or replace harness
between control unit and
steering angle sensor.

present when steering 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

N.G.

r

CHECK STEERING ANGLE SENSOR | 9-K.

POWER SUPPLY.

Replace steering angle

"| sensor.

1) Turn ignition switch "ON"",

2) Measure voltage across steer-
ing angle sensor connector ter-
minal IGN and ground.

Voltage:
Approximately 12V
CHECK STEERING ANGLE SENSOR

GROUND CIRCUIT.

Check continuity between steering

angle sensor terminal GND and

body metal {ground).

Continulty should exist.

N.G.

'

Check and repair power supply harness
or ground harness,

ST-58

676



SUPER HICAS SYSTEM
Trouble Diagnoses (Cont'd)

DIAGNOSTIC PROCEDURE 6
SYMPTOM:
HICAS solenoid (left and right) output is not present.
&)
START <
MA
L4
CHECK CONNECTOR CONTINUITY., 0.K.| Poor connector connec-
S5T4218 Disconnect HICAS solenocid connector "} tion [ER
E’ and control unit connecter, and recon-
nect them firmly. Conduct self-diagnosis. Le
N.G.
B | EF &
EC
CHECK RESISTANCE OF LEFT AND N.G.| Replace HICAS salenoid.
RIGHT HICAS SOLENOIDS {on solenoid " ~
side). FE
1} Disconnect HICAS solencid connec-
tor.
5874228 2) Measure resistance between HICAS CL
solenoid connector terminals €&, @
and Ci16) .
&3 Resistance: W
o) £S. 4-60
23 2'2 DISCRNNECT O K AT
'l YU/G ) Y
f Lﬁﬂ CHECK RESISTANCE OF LEFT AND O.K.| Replace control unit. PO
] ‘ RIGHT HICAS SOLENQIDS (on control >
unit side).
SST7398] | 1} Disconnect control unit connector. Fa
2) Measure resistance between body
connector lerminals @, € and &),
Resistance: RA
4 - 6Q

N.G. BR

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

BF

EL

ST-59 677



SUPER HICAS SYSTEM

Trouble Diagnoses (Cont'd)

58T424B

DIAGNOSTIC PROCEDURE 7
SYMPTOM:

Fail-safe valve output is not present.

START

y

;

CHECK CONNECTOR CONTINUITY,
Disconnect fail-safe valve connector and

DISCORNELT
15 @

18fA

558T425B

control unit connector, and reconnect
them firmly. Conduct self-diagnosis.

O.K.

Poor connector connec-

N.G.

tion

CHECK RESISTANCE OF FAIL- SAFE
VALVE (on fail-safe valve side).

1) Disconnect fail-safe valve connector.
2) Measure resistance between connec-

tor terminals and (1D .

Reslstance:

CONNECT

4 € @&

o |18

PU/R

5577408

13 - 17Q

N.G.

Replace fail-safe vaive.

b4

QK.

'

CHECK RESISTANCE OF FAIL- SAFE
VALVE (on control unit side).

1) Disconnect control unit connector.
2) Measure resistance between body
connector terminals and @.
Resistance:

13 - 17Q

O.K.

hd

N.G.

Repair or replace harness between con-
trol unit and fail-safe valve.

ST-60

Replace control unit.
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SUPER HICAS SYSTEM

S5T430B
YrMONITOR YYNO FAIL  [y] l
CAR SPEED (REF}  Okm/h
STEERING ANG Lg®
NEUTRAL SIG ON
STOP LAMP SW OFF
PKB/CLUTCH SW ON
NEUTRAL SW ON
ENG REV  UNDER 1500
HICAS SOL RO.O0A
FAILSAFE/V OFF
| RECORD [
Yt MONITOR ¥y NG FAIL  [A&]
FAILSAFE NON
WARNING LAMP GFF
[ RECORD ]
SS8Tr28B
E ) COKNECT @
HE @
| T To]TTe] o
| | 24]
Y/PU
B
—io o
S5Tr41B

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 8

SYMPTOM:
Vehicle speed signal is not present.

START

o)

sis.

CHECK CONNECTOR CONTINUITY.
Disconnect contro! unit connector and
reconnect it firmly. Conduct self-diagno-

O.K.

N.G.

¥

Poor connector connec-

T tion

(=]

LS

EF &

CHECK CONTROL UNIT INPUT
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.

Measure voltage variations
between control unit connector
terminals & and €& while
slowly rotating rear wheels by
hand.

Voltage must change beilween 0
and 5V.

N.G.

Y

Repair or replace harness between

speed sensor or contral unit and speed-
ometer.

ST-61

Replace control unit.

PD

FA

EL
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SUPER HICAS SYSTEM

§5T4308

YrMONITOR ${NO FAIL

CAR SPEED {REF) Okm/h
STEERING ANG L8®
NEUTRAL SIG ON
STOP LAMP SW OFF
PKB/CLUTCH SW ON
NEUTRAL SW ON
ENG REV  UNDER 1500
HICAS SOL RO.O0A
FAILSAFE/V OFF
{ RECORD

¢ MONITOR Y1 NO FAIL
FAILSAFE NON
WARNING LAMP OFF

Trouble Diagnoses (Cont'd)

DIAGNOSTIC PROCEDURE 9
SYMPTOM:

Steering angle sensor input is not present.

START

CHECK CONNECTOR CONTINUITY. O-K; Poor connector connec-
Disconnect control unit connector and "1 tion
reconnect it firmly. Conduct selt-diagno-
sis.
N.G.
CHECK CONTROL UNIT INPUT O.K.| Replace controf unit.

SIGNAL.
1) Turn ignition switch "“ON"'.
2) Set CONSULT in DATA MONI-
TOR mode.
Steering angle deg.
Neutral signal ON-OFF
OR

W

@ Measure voltage variations

between control unit terminals
@, @, @ and & when steer-
ing wheel is slowly turned to the

left and right at least 20° from the
neutral position.

ST-62

( RECORD Do not turn steering wheel
qulickly.
Voltage must change from 0 to at
55877288 least 5V.
e VAt NG
i C
HS. -, = 1 O Is—l . v
comnEeT CHECK STEERING ANGLE SENSOR O0.K.| Repair ot replace harness
&> \ OUTPUT SIGNAL. "] between control unit and
1) Turn signal switch "ON”. steering angle sensor.
(L! B 2) Measure voltage varfations between
l@ steering angle sensor connector ter-
minals (@, @, and 1D .
~ & Voltage must change from 0 to at
5877428 least 5V.
N.G.
f LG
‘HS, -~ 1 O 15
B |[rTel []
CONNECT \ ®
Y/B \ LG/R
()
0 O/
SST743B
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SUPER HICAS SYSTEM

= CONNECT

5377448

— G

[% CONMECT

® &

Trouble Diagnoses (Cont’d)

®

|

88T745B

[B] CHECK STEERING ANGLE SENSOR | ©-K-

POWER SUPPLY.

1} Turn ignition switch “"ON".

2) Measure voltage across steer-
ing angle sensor connector ter-
minal 8 and ground.

Voliage:
Approximately 12V
CHECK STEERING ANGLE SENSOR

GROUND CIRCUIT.

Check continuity between steering

angle sensor terminal (i) and

body metal {ground).

Continuity should exist.

N.G.

L J

Repair or replace power supply harness
or ground harness.

ST-63

Replace steering angle

| sensor.

LG

EF &

FE

cL

MT

AT

PO

F&

RA

BR

BF

HA

EL
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SUPER HICAS SYSTEM

55T430B

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 10
SYMPTOM:

Parking brake position (A/T) or clutch position switch (M/T)

input is not present,

START

E

TTMONITOR YYNO FAIL

CAR SPEED (REF) Okm/h
STEERING ANG Lg°
NEUTRAL SIG ON
STOP LAMP SW OFF
PKB/CLUTCH SW ON
NEUTRAL SW ON

ENG REV UNDER 1500

HICAS SOL RO.0CA
FAILSAFE/V OFF

| RECORD |
¥ MONITOR Y7 NO FAIL  [#]
FAILSAFE NON
WARNING LAMP OFF

| RECORD

S55T728B

E

CONNELT

5577468

CHECK CONNECTOR CONTINUITY.
Disconnect controf unit connector and
reconnect it firmly. Conduct sell-diagno-
sis.

O.K.

IN.G.

Poor connector connec-

"1 tion

CHECK CONTROL UNIT INPUT
SIGNAL.
Set CONSULT in DATA MONITOR
mode.
ON-QOFF display

OR

0.K.

\d

Measure voltage variations
between control unit terminals
dH and @ when parking brake
is pulled (A/T) or clutch is
depressed (M/T).

Voltage:

0V — Approximately 12V

®

N.G.

Check parking brake position switch or
clutch position switch and harness.

ST-64

Replace contro! unit.
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 11
SYMPTOM:
Inhibitor position switch (A/T) or neutral position switch {M/T)
input is not present.
S START Gl
A
% I
CHECK CONNECTOR CONTINUITY. O-K.| Poor connector connec-
SST4308| | Disconnect control unit connector and " tion EM
IE]‘ reconnect it firmly. Conduct self-diagno-
sis.
LrMONITOR YYNO FAIL  [y] ] LE
CAR SPEED (REF) Okm/h N.G.
STEERING ANG L.8°
NEUTRAL SIG ON 2
STOP LAMP SW OFF = _ Eg@&
PKE/CLUT %:'VSW 85 CHECK CONTROL UNIT INPUT | O-K. | Replace control unit. ~
ENG REY UNDER 1500 SIGNAL. v
HICAS SOL A0.00M Set CONSULT in DATA MONITOR FE
FAILSAFE/NY CFF E mode.
B RECORD | ON-OFF display
oR cL
{r MONITOR ¥y NO FAIL  [#] @ Measure voltage variations
FAILSAFE NON between control unit terminals
WARNING LAMP OFF @ and &) when shift lever is M
moved from P to any other posi-
tion (A/T) or shift lever is moved
from neutral to any other position AT
(M/T).
Voltage:
( RECORD OV — Approximately 12V PD
' NG.
55T7288 FA
r CONNECT Check inhibitor switch or neutral switch .
W}"s‘ @ and harness. RA
g 1 [To
L L L] ] [zl BR
G/OR B
&
2 S
SSTT47B BE
FA
EL

ST-65 683



SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

CONTROL UNIT INSPECTION TABLE

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

are shown below:

Terminai No. Application Standard value
1 Service support CLK input Puise wave (153.6 KHz Approximately 7V}
2 Service support RX output {(Reception from Consuit) | {Not specified serial puise data)
Key switch ON: Approximately 12V
3 IGN |
GN power supply Key switch in other position; OV
4 Battery Approximately 12V
Refer to "“Electrical components inspectlion'' Trou-
5 ECM luti ignal
CM revolution signa ble diagnosis EF & EC section
Rear wheel rotating
Vehict ignal
6 ehicle speed signa 0V «—— greater than 5Y {(approx.), intermittent
7 Steering neutral position sensor Approximately 5V (Neutral position)
i T ission f -
9 Service support TX output (Transmission for Con (Not specified serial pulse data)
sulf)
10 Ground ov
) ) Brake ON: Approximately 12V
11 Stop lamp switch signal Brake OFF: OV
. . , Parking brake engaged (A/T)/
13 Parking brak I (A/T}, Clutch H{M/T \ ,
arking brake signal (A/T), Clutch signat ( ) clutch disengaged {(M/T): Approximately 12V
. . . Shift lever in any position other than
14 Inhibitor signal (A/T), Neutral signal (M/T) Parking (A/T} or neutral {M/T): Approxirmately 12V
Steering wheel turned
. i 4w
15 Steering angle sensor-1 signal 0 «— — Approximately 5V, intermittent
Steering wheel turned
teeri | -2 stgnal .
16 Steering angle sensor-2 signa 0 «—— Approximately 5V, intermitient
17 Ground ov
18 Resistance of fail-safe valve 13- 17Q
lgnition switch ON: Approximately 12V
IGN |
19 power supply Ignition switch in other position: OV
20 HICAS warning lamp Lamp OFF: Approximately 12V Lamp ON: OV
22 Resistance of HICAS solenoid (R.H.) 4 - 6Q) (Voltage varies with steering operation)
23 Resistance of HICAS solenoid (L.H.} 4 - 60Q) (Voltage varies with steering operation)
24 Ground ov

“

17] O (18|19
20| <]22|23|24

88T7488

ST-66
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Applied model Without HICAS With HICAS
Steering model Power steering
Steering gear type - PR245C &l
Steering overall gear ratio 17.1 149
Turns of steering wheel
. 2. MA
(Lock ta lock) 81 6
Steering column type Collapsible, tilt
EM
Inspection and Adjustment LC
GENERAL STEERING GEAR AND LINKAGE
Steering wheel axial pl i PR2 EF &
eering wheel axial p::;n - 0(0) Steering gear type 4SC E@
Tie-rod outer ball joint
Steering wheel play mm (in} 0-35(0-1.38) Swinging force at 6.0-647 Es
Allowable movement of gear 12 (40.08) cotter pin hole N {kg, Ib) (0.7 - 6.6, 1.5 - 14.6)
housing mm (in) Rotating torque 0.29 - 2.94
N-m (kg-cm, in-lb) (3.0 - 300,26 - 26.0) EL
Axial end play mm (in) 0 (0)
STEERING COLUMN Tie-rod inner ball joint 7.8 -110.8 WT
oo | S Swinging force® N {kg, Ib) {0.8-11.3, 1.8-24.9)
eering column leng ’ ) )
mm (i) 652.9 - 654.5 (25.70 - 26.77} Aotating torque 7.4 (75, 65) or loss
- N'm {kg-cm, in-b) ' ! AT
Steering column lower shaft
length "'Ly" 323.9 - 325.5 (12.75 - 12.81) Axial end play mm (in) 0 {0)
mm {in) . g
Tie-rod standard length "L ' 174.8 (6.88) D)
mm {in}
L, N
*. Measuring point
"
FA
2 H@:@:[écajﬁ
L RA&
88T200B
Steering column BR
lower shaft S5T467B
Rack stroke ““L” mm {in) 68.5 (2.697)
BF
SST137C
HA
S8To86B
EL
ST-67 685



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

Inspection and Adjustment (Cont’d)

STEERING GEAR AND LINKAGE (Cont’d) POWER STEERING

Pinicn gear preload without gear
oil
N-m (kg-cm, in-lb)
Within +100° from the neutraf
position

Rack sliding force N (kg, Ib)

Under normal operating oil
pressure

Range within £11.5 mm

{+0.453 in) from the neutral 167 - 226

{17 - 23, 37 - 51)

. 0.8-13 position
Average rotating torque (8- 13, 6.9 - 11.3)
. ' Retainer adjustment
Maximum torque deviation 0.4 (4, 3.5) Adjusting screw
E
xcept above range initial tightening torque 49-59
Maximum rotating torque 1.8 (19, 16) N-m {kg-cm, in-lb) (50 - 60, 43 - 52)
Maximum i{orque deviation 0.6 (6, 5.2) Retightening torque after
I nin 0.2{2,17)
Rack shiding force without gear oil oasening
N (kg, Ib} :;gsh;eet;;gdtorqua after gear 4.9 (50, 43)
Within £5.5 mm (£ 0.217 in} 122.6 - 166.7
from the neutral position (12.5- 17, 27.6 - 37.5) Returning angle degree 70° - 110°
Except above rande 122.6 - 186.3 Steering whesl turning force
4 9 (12,5 - 18, 27.6 - 41.9) {Measured at one full turn from
" 39 (4, 9) or less
the neutral position)
N {kg, )
Fluid capacity {Approximate}
£ {US qt, Imp qt) 0.9 (1, 3/4)
Qil pump maximum pressure
kPa (kg/em?, psi)
7,159 - 7,748

Without HICAS (73 - 79, 1,038 - 1,123)

With HICAS
7,159 - 7,74
Main (For power steering) (73 - .','95? OSB, ] :3 123)
6,375 - 6,865

Sub (For HICAS) (65 - 70, 024 - 995)

POWER CYLINDER LOWER LINK
(SUPER HICAS)

Power cylinder lower link ball
joint
29-412

Swinging foree® N (kg, Ib) (0.3-4.2,07-0.3)

Axial end play mm {in) 0 (0

Power cylinder lower lirk

standard length *'L" mm (in} 3095 (12.19)

Stroke mm {in) 3.0 (0.118)

*: Measuring point

L ]
L 3
—

5574865

ST-68 686
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