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PRECAUTIONS AND PREPARATION

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

The Suppiemental 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 diagnastic 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:

e To avoid rendering the SRS inoperative, which could lead to personal injury or death in the event
of a severe fronlal collision, all maintenance must be performed by an authorized INFINITI dealer.

e Improper mainienance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

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

STEERING SYSTEM

e Before disassembiy, thoroughly cliean the outside of the unit.

e Disassembly should be done in a clean work area. It is important {0 prevent the internal parts from
becoming contaminated by dirt or other foreign matter.

e 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.

e Belore inspection or reassembly, carefully clean all parts with a general purpose, non-flammable
solvent.

e Before assembly, apply a coat of recommended ATF* fo hydrauli¢c parts. Vaseline may be applied to
0-rings and seals. Do not use any grease.

e Replace all gaskets, seals and O-rings. Avoid damaging O-rings, seals and gaskets during installa-

tion. Perform functional tests whenever designated.
Automatic transmission fluid
Preparation

SPECIAL SERVICE TOOLS

Tool number

{Kent-Moore No.) Description

Tool name

KV48100700 Measuring pinion rotating torque

(J26364)

Torque adapter Q

NT169

8T27180001 Removing steering wheel

(J25726-A)
Steering wheel puller

NT170
HT72750000 Removing ball joint
{J24319-01}
Ball joint remover

NT146
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PRECAUTIONS AND PREPARATION

Preparation (Cont’'d)

Tool number

{Kent-Maore No.) Description

Tool name

S5T27091000 Ta ail Measuring oil pressure
(J26357) pump outlat

Pressure gauge

Shut-off valve

NT176
Kv48102500 @ Measuring oil pressure
( — ) ﬁ'\)‘g\\v‘ <
Pressure gauge adapier ,
@D e
NT177
S$T31275000 Measuring turning torque
(See J25765-A)
(H GG91030000
(125765-A) @-—@:@
Torque wrench
(@ HT6294000 @>—
¢ — ) @
Socket adapter 0 g
(@ HT62900000
( —
Socket adapter NT124
Kv48104400 Reforming teflon ring
hack seal >
Rack seal ring reformer
NTiT8
Kv32101100 Removing and installing tube seat
¢ — )
Pin punch
NTO70
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PRECAUTIONS AND PREPARATION

Preparation (Cont’'d)
COMMERCIAL SERVICE TOOLS

Tool name Description
Rear oil seal drift Installing rear ail seal
a: 28 mm (1.10 in) dia.
a
NTO83
Pinion oil seal drift Installing pinion oil seal
a: 35 mm (1.38 in) dia.
a
NTD63
Qil pump attachment Disassembling and assembling oil
R21 {0.83) Welding pump
11 (0.43) dia. 12 (047)
40 (1.57)
42 {1.85)
~~—12 (0.47)
95 (3.74) 90 (3.54)
62 (2_44)/ 15 {0.59)
Unit: mm (in)
NT179

696
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ON-VEHICLE SERVICE

S5T489B

SS5T490BA

SMA127

fp Juo

S5T307B

Checking Steering Wheel Play

With wheels in a straight-ahead position, check steering
wheel play.
Steering wheel play:
35 mm (1.38 in) or less Gl
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. W4

ERA

Checking Neutral Position on Steering Wheel

Pre-checking

o Make sure that wheel alignment is correct. .
Wheel alignment: 2F &
Refer to SDS in FA section. &G
e Verify that the steering gear is centered before remaving
the steering wheel. FE
Checking
1. Check that the steering wheel is in the neutra! position AT
when driving straight ahead.
2. Ifitis notin the neutral position, remove the steering wheel _
and reinstall it correctly. P
3. if the neutral position is between two serrated teeth, loosen

Front Wheel Turning Angle
1.

2.

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.

Rotate steering wheel all the way right and left; measure
turning angle.
Turning angle of full turns: BE
Refer o SDS in FA section. =

If it is not within specification, check rack stroke.
Rack stroke “L‘: ¥
Refer to SDS (ST-91). '

ST-5 697



ON-VEHICLE SERVICE

5573098
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5572808
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Checking Gear Housing Movement

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

Adjusting Rack Retainer

¢ Perform this driving test on a flat road.

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. 207} position.

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

Checking and Adjusting Drive Belts (For power
steering)
Refer to "*Checking Drive Belts” 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:

¢ Do not overfill,
o Recommended fluid is Automatic Transmission Fluid

“DEXRON II™” type or equivalent.

ST-6



ON-VEHICLE SERVICE

SSTICB

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 1
(140 to 176°F).

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

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

CAUTION: EW

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 1§
and then retighten.

Do not overtighten connector as this can damage O-ring, g=p
washer and connector. 0

Bleeding Hydraulic System

1.
2.

a.
b.

o

Raise front end of vehicle until wheels clear ground. PO
Add fluid into ¢il 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. o
Start engine. RA
Repeat step 2 above.

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

Generation of air bubbles in reservoir tank
Generation of clicking noise in ofl pump

Excessive buzzing in oil pump

BN

While the vehicle is stationary or while turning the steering
wheel slowly, fluid noise may occur in the valve or oil pump. 7F
This noise i5 inherent in this steering system, and it will not
affect performance or durability of the system.

Rl

I

I
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ON-VEHICLE SERVICE

Checking Steering Wheel Turning Force (For

\ After turning power Steering) )
\ 1. Park vehicle on a level, dry surface and set parking brake.

2. Start engine.
3. Bring power steering fluid up to adeguale 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 turning force:
39 N {4 kg, 9 Ib} or less
5. If 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 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
forge is within specification.
Rack sliding force:
216 - 275 N (22 - 28 kg, 49 - 62 Ib)
d. Check sliding force outside above range.
Rack sliding force:
Not more than 294 N (30 kg, 66 ib)
6. If rack sliding force is not within specification, overhaul
steering gear assembly.

85T4818

3370908

Checking Hydraulic System

ST27091000 (J26357)

- T Before starting, check belt tension, driving pulley and tire pres-
| sure.
High- 1. Set Tool. Open shut-off valve. Then bleed air. (See "‘Bleed-

pressure
hose

ing Hydraulic System” )
2. Run engine.
Make sure temperature of fluid in tank rises 1o 60 to 80°C (140

to 176°F).
Low-pressure WARNING:
== : Direction of oil fiow Nose sstezsf  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 bold the steering wheel in a locked position for more

than 15 seconds.
Qil pump maximum standard pressure:
7,649 - 8,238 kPa (78 - 84 kg/cm?, 1,109 - 1,194 psi)

700 ST-8



ON-VEHICLE SERVICE

Checking Hydraulic System (Cont’d)

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 al
damaged. &
CAUTION:
Do not close shul-off valve for more than 15 seconds. WA
5. If oil pressure is higher than standard pressure, check oil
pump flow control valve. _
6. After checking hydraulic system, remove Too! and add fluid EW
as necessary, then completely bleed air out of system.
LG
EF &
EC
FE
AT
PO
F[Q\\
R

Bl

_
BE

ELL

([B%4
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STEERING WHEEL AND STEERING COLUMN

= ?\Air bag module

29 - 39
(3.0 - 4.0, 22 - 29)

Steering wheel

Spiral cabie

Column cover

(Gl 24 - 29 24 - 3.0, 17 - 2)

)13 - 18 : N=m (kg-m, ft-Ib)
(13- 1.8,9-13) G

S§8T953B

Removal

STEERING WHEEL (With air bag)
Remove air bag module and spiral cable. Refer to BF sec-

)
tion ("Removal — Air Bag Module and Spiral Cable”,
“SUPPLEMENTAL RESTRAINT SYSTEM'').

SBF&12E
e Align spiral cable correctly when installing steering wheel.

Alignment mark Spiral cable

55T4858

® Remove steering wheel with Tool,

SS§T515B

702 ST-10



STEERING WHEEL AND STEERING COLUMN

Cutout portion

Lower joint

SS5TB00A

Installation

STEERING COLUMN

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

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

CAUTION:

After instaliing 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 ihe steering wheel is in a neuiral position when

driving straight ahead.

ST-11
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STEERING WHEEL AND STEERING COLUMN

Disassembly and Assembiy

0-ring 629

Column shaft
assembly

Combination switch assembly

Snap ring @

Tilt bracket

{08 - 1.1, 58 - 8.0)

Jacket tube
assembly

(D24 - 29 (24 - 3.0, 17 - 22)
[: Nem (kg-m, ft-Ib)

Lower joint
S8T9548
e When disassembling and assembling, unlock steering lock
with key.
e Install O-ring M before inserting shaft into jacket tube.
Ensure that rounded surface of snap ring faces toward
bearing when snap ring is installed.

SET428A

704 ST-12




STEERING WHEEL AND STEERING COLUMN

Upper shaft

Snap ring

S8T770A

Self-shear screw

S8T742A

15 {0.59)

Unit: mm {in)

15 (0.59)

S8T582B

5573158

Disassembly and Assembly {Cont’d)

e Install snap ring on upper shaft with box wrench.

® 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.

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

Inspection

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 length “L,”. If it is not within specifications, replace
steering column as an assembly.
Steering column length “L,"”:
642.2 - 643.8 mm (25.28 - 25.35 in)
Steering column lower shaft length “L,":
326.4 - 328.0 mm (12.85 - 12.91 in)

ST-13
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POWER STEERING GEAR AND LINKAGE

Removal and Installation

Front

Gear housing mounting bracket

)24 - 20

(24 - 3.0, 17 - 22)

Rack mounting insulator

Cotter

Gear and linkage
assembly

[ 20 - 39 (3.0 - 4.0, 22 - 29)

] es - 108 (9.0 - 11.0, €5 - 80}
[&: Nom (kg-m, ft-lb}

55T9558

SFA266B
___:_Il\/
+j_ O-ring 434
@‘\ .y
=
I
SSTOE6R

706

CAUTION:

The rotation of the spiral cable (SRS ‘‘Air bag”’ component part)
is limited. If the sieering gear must be removed, set the front
wheels in the straighi-ahead direclion. Do not rotate the sieer-
ing column while the steering gear is removed.

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

e Install pipe connector.
A Low-pressure side
[0]: 36 - 40 N'm (3.7 - 4.1 kg-m, 27 - 30 ft-Ib)
@ High-pressure side
[UJ: 15-25 N'm (1.5 - 2.5 kg-m, 11 - 18 fi-lb)

ST-14



POWER STEERING GEAR AND LINKAGE

arm SST824A

SSTE19A

Removal and Installation (Cont’d)

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

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

Initially, tighten nut on tie-rod outer socket and knuckle arm
to 28 1o 39 N-m (3 to 4 kg-m, 22 to 29 fi-ib). Then tighten fur-
ther to align nut groove with first pin hole so that cotter pin
can be installed.

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

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

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

ST-15
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POWER STEERING GEAR AND LINKAGE

@ 7
. 1.6 - 2.1, 12 - 15} -
Q@’ [DJ 16 - 21 ( T |
\ @\\m Rear housing cover
/@ Rear housing assembly Q
O 7-12(07-1251-87)
1 1
Salenoid valve
O-ring Q
e
o
L Loek nut Pinion
39 - 59 _— — == seal
© (.0 - 6.0, Adjusting screw JF3 & e
29 - 43) Spring
== Pinion
Washer €3 \@ ~-Spring disc /assemb iy
@ .
[0} 20 - 25 (2.0 - 2.7, 14 - 20)
\C? @

Washer—-//@O
Spring seat

—
S Fletainer
Rack oil saal g
Cylinder tube Q\
IUJ 20 - 26 (2.0 - 27,14 - 20)
Rack seal
ring
End cover assembly Gear housing
74 (6 - 7. -
:UJSQ 74(6-7543-59 Center housing
-—‘IU
@ Rack assembly 1
) o
r . O-ring £33 Dust boot
' Rack oil seal #34
O
/ -Cotter pin
: Boot clamp
@/_[OJ 29 - 39 TigTod Boot clamp
(3.0 - 4.0, >/ Steering gear spacer
@ 22-29) Lock plate
@ ¥ spacer@
y Tie-rod inner socket
\ {C)78 - 98 (8.0 - 10.0, 58 - 72)
[0 78 - 98 (8.0 - 10.0, 58 - 72)
Tie-rod [OJ: Nem (kg-m, ft-ib)

Do not disassemble.

5579868

708 ST-16



POWER STEERING GEAR AND LINKAGE

Disassembly

1. Prior to disassembling, measure pinion rotating torque.
Record the pinion rotating torque as a reference.
Refer to step 12 of “Adjustment” for reference torgue data.

Kv48100700
{J26364)

e Before measuring, disconnect cylinder tube and drain fluid. Gl
» 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. A

$T31278000 =

(See J25765-A) 2. Remove pinion gear.

Be careful not to damage pinion gear when removing pin- EW
=

SSTs208 ion seal ring.

Remaove tie-rod outer sockets and hoots.

lLoosen tie-rod inner socket by prying up staked portion, e
and remove socket. '
Remove retainer. B
Remove pinion assembly. e &
Drill staked portion of cylinder end cover with drill of 2 to EC
2.5 mm (0.079 to 0.098 in) diameter, until the staking is
eliminated. EE

;;i
Noo Rw

SST051C AT

8. Remove gear housing end cover assembly with Tool.

9. Draw out rack assembly. ED

10. Remove rack seal ring.

e Using a heat gun, heat rack seal to approximately 40°C
{104°F). 24

¢ Remove rack seal ring.

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

fi‘:;" seal — Be careful not to damage rack. RA
85T052C @JR

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

Rack oil seal Do not scraich inner surfaces of pinion housing.
Center bushing }

A

=> O E;

/I;xtension bar HA

29 mm socket

S§T472A EL

Inspection

Thoroughly ciean all parts in cleaning solvent or automatic [DX
transmission fluid “DEXRON II™" type, and blow dry with com-
pressed air, if available.

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

RACK

Thoroughly examine rack gear. If damaged, cracked or worn,
replace it.

ST-17 709



POWER STEERING GEAR AND LINKAGE

5T31275000
(See J25765-A)

55T882B

Axial end
play

85T3348

710

Inspection (Cont’d)
PINION ASSEMBLY

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

Inspect bearings to see that they roll freely and are free
from cracked, pitted, or worn balls, rollers and races.

Replace if necessary.

TIE-ROD OUTER AND INNER SOCKET

Check ball joint for swinging force.
Tie-rod outer ball joint:
4.9 -46.1 N
{0.5-47kg, 1.1 -104 Ib)
Tie-rod inner ball joint:
78-736N
(0.8-75kg,1.8-1651b)

Check ball joint for rotating torgque.
Tie-rod outer ball joint:
0.29 - 294 N-m
(3.0 - 30.0 kg-cm, 2.6 -~ 26.0 in-Ib)
Tie-rod inner ball joint:
1.0 - 8.8 N'm (10 - 90 kg-cm, 8.7 - 78.1 in-Ib)

Check bali joint for axial end play.
Tie-rod outer ball joint:
0 mm (0 in)
Tie-rod inner ball joint:
¢ mm (0 in)
Check condition of dust cover. If cracked excessively,
replace it.

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

ST-18



POWER STEERING GEAR AND LINKAGE

Rack seal ring

S5TDB3B

KV48104400
- -

Rack seal ring

Position and
secure seal,

53T8REB

,/\~_ —

£ \/
/

Film%j

Rack oil seal

88T201A

Center
bushing

58T830A

Rack oil seal

End cover assembly

S5Ta218

Assembly
1. Using a heat gun, heat rack seal ring (made of Teflon) to
approximately 40°C (104°F) and install it onto rack with your
hand.
Gl
MA
EM
e Using Tool, compress periphery of rack seal ring (made of
Teflon) to position and secure it on rack. e
Always Insert the tool from the rack gear side.
EF &
EC
FE
AT

4.

Insert rack oil seal.

Place plastic film into rack oil seal to prevent damage by pp
rack teeth.

Always remove plasilc film after rack oil seal is positioned
properly. FA
Make sure lips of rack oil seal face each other.

ol

o
i

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

ST
BF
HA
EL
Insert rack oil seal and end cover assembly to rack then
tighten end cover assembly. DY

ST-19 711



POWER STEERING GEAR AND LINKAGE

2 -3 mm
(0.08 - 0.12 in)
b
J
Gear End cover
housing assembly

5570738

S§ST307B

Suitable\

tool

Qil seal

Rack assembly __

Gear housing

5873228

g

ack assembly

Gear housing

S8T074B

S558T323B

712

Assembly (Cont’d)

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

6. Set rack gear in neutral position.
Rack stroke “L.”:
Refer to SDS (ST-91).

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

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

8. Install pinion bearing adjusting shim(s).

e 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.

9. |Install pinion seal ring on pinion gear assembly.

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

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

ST-20



POWER STEERING GEAR AND LINKAGE
Assembly (Cont’d)

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

Gear housing

SSTO75B EW

11. Install pinion assembly io pinion housing.
Be careful not to damage pinion oil seal. LC

5573248

12. Apply a coat of multi-purpose grease to rear oil seal lip
before instailing rear housing. B0

Rear oil seal

Rear housing

Gear
housing

S5T3258 @Fﬁ

13. Install rear cover cap so that protrusion of rear housing

< . g . .
2 cover is positioned as shown in figure at left.
Be careful not to damage worm ring and oil seal.
Protrusion
BF
A
Center of
rack
S3TesTB E{L
14. Install solenocid valve.
(D2

S5T3168

ST-21 713



POWER STEERING GEAR AND LINKAGE

Diaphragm Painted white
spring N
Washer @

S8T087B

Stake

55T022C

55T3288

5570938

S8T3078

714

Assembly (Cont'd)

16. Install diaphragm spring at retainer.

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

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

16. Install retainer spring and adjusting screw temporarily.

CAUTION:

Ensure sleering gear spacer is inslalled with rubber side fac-

ing rack.

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

e Insert steering gear spacer & to rack @ .

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

e Stake lock plate at two places.

17. Install steering gear spacer & to lock plate @).

18. Tighten outer socket lock nut.
Tie-rod length “L":
Refer to SDS (ST-91).

19. Measure rack stroke.
Rack stroke “L":
Refer to SDS (ST-91).
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POWER STEERING GEAR AND LINKAGE
Assembly (Cont’d)

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

S%LA . MA

$ST320B EM

21. Install boot clamps.
e To install, wrap boot clamp arcund boot groove twice. e

9 Tighten clamp by twisting rings at both ends 4 to 4-1/2 turns
with screwdriver while pulling with a force of approx. 88 N
(10 kg, 22 |b). eF &
2 E®
. FE
Q
S5T0ATB | AT

¢ Install boot clamp so that it is to the rear of the vehicle
when gear housing is attached to the body. (This will pre- B
vent interference with other parts.) '

Center of rack ~__ .~ Center of pinion

Less than
42 mym
(1.85 im) i
‘\ﬂ\ .__[(Both
“\g sides)
RA
Center of 80°
retainer (Both sides) BR
A

5879568

e Twist boot clamp in the direction shown in figure at left. _
98 N {10 kg. 22 Ib) 98 N (10 kg, 22 Ib}

| 7l
( BF
A
Left turn Right turn

S5T440A EL
e After twisting boot clamp, bend twisted and diagonally so
it does not contact boot. D

55T126B
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POWER STEERING GEAR AND LINKAGE

Lock nui

Apply sealant.

Adjusting screw
5570898,

Kv48100700
5 (J26364)

ST31275000
{See J25765-A)

S5T320B

SST557A

—

35TH908

716

Adjustment
Adjust pinion rotating torque as follows:

10.

11.

Set gears to Neutral without fluid in the gear.

Coat the adjusting screw with locking sealant and screw it
in,

Lightly tighten lock nut.

Tighten adjusting screw tc a torque of 4.9 t0 5.9 N-m (50 to
60 kg-cm, 43 to 52 in-Ib).

Loosen adjusting screw, then retighten it to 0.05 t0 0.20 N-m
(0.5 to 2 kg-cm, 0.43 to 1.74 in-b).

Move rack over its entire stroke several times.

Measure pinion rotating torque within the range of 180°
from neutral position.

Stop the gear at the peoint of maximum torque.

l.oosen adjusting screw, then retighten it to 4.9 N-m (50
kg-cm, 43 in-Ib).

Loosen adjusting screw by 50° to 110°.

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

Check steering gear for rack sliding frictional force.
Around neutral point of rack stroke
+5.5 mm (+£0.217 in):
122.6 - 166.7 N (12.5 - 17 kg, 27.6 - 37.5 Ib)
Except for neutral point:
1226 - 186.3 N (12.5 - 19 kg, 27.6 - 41.9 Ib)
If sliding frictional force is out of specification, repeat the
adjustment procedure, starting from No. 4.
After the readjustment, if sliding force is still out of
specification, steering gear is damaged.
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POWER STEERING GEAR AND LINKAGE

Kv48100700
5 (J26364)

§T31275000
{See J257656-A)

3873208

SSTOY0B

Adjustment (Cont’d)
12. Measure pinion rotating torque within the range of +100°

from the neutral paoint.
Average rotaling torque
[(Max. measured value + Min. measured value) x 0.5]:
0.8-1.3N'm (8 - 13 ky-cm, 6.9 - 11.3 in-lb) Gl
Maximum tforque increment: )
Less than 0.4 N-m (4 kg-cm, 3.5 In-Ib)
Except for above mentioned measuring range: A
Maximum rofating torque
1.9 N'm (19 kg-cm, 16 in-lb}
Maximum torque increment ER
Less than 0.6 N-m (6 kg-cm, 5.2 in-lb)
if pinion rotating torque is not within specification, readjust

it. LG

After the readjustment, if pinion rotating torque is still out

of specification, steering gear is damaged. -
EF
EC
E‘I
ir L
AT

. Check rack sliding force on vehicle as follows:

install steering gear onto vehicle, but do not connect tie-rod E)
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. A
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. BR
Rack sliding force:
216 - 275 N (22 - 28 kg, 49 - 62 Ib)
Check sliding force outside above range.
Rack sliding force:

Not more than 294 N (30 kg, 66 Ib) B
if rack sliding force is not within specification, readjust by 8F
repeating adjustment procedure from the beginning.

If rack sliding force is still out of specification after
readjustment, gear assembly needs to be replaced. R
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POWER STEERING OIL PUMP

g
Adjusting boit
Lock nut

H16 21

(1.6 - 21,12 - 185)

Connector
[C) 49 - 69 (5.0 - 7.0, 38 - 51)

Flexible hose

?\[ﬂj 14 -18
(1.4 - 1.8, 10 -
Sucticn pipe
0- rlng@ I

Gasket Q. ‘/

13)

n

Rear housing

Rotor
Pm

w@ Cam ring
[C)31-42 (3.2- 43,23 - 31)

Bracket

B @\‘\ .

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

opper washer@ B

Connector bolt
[J) 69 - 78 7.0 - 8.0, 51 - 58)

Do not disassembly.
SRS
5@ Snap ring

Drive shaft

0il seal 939 )

Front housing
Wave washer |
O-rlng (nnenz4 Y Sub-bracket
Q-ring (Quter) @.

Front side plate [ ©

[3] 27 - 35 (2.8 - 3.6, 20 - 26)

[ : Nem {kg-m, ft-ib)
55T332C

B 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

3371288

Disassembly

CAUTION:

e Parts which can be disassembled are strictly limited.
Never disassemble parts other than those specified.

e Disassemble in as clean a place as possible.

e Clean your hands before disassembly.

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

e Follow the procedures and caulions in the Service Manual.

¢ When disassembling and reassembling, do not let foreign
matter enter or contact the parts.

718 ST-26



POWER STEERING OIL PUMP

Disassembly (Cont'd)

e Remove snap ring, then draw drive shaft out.
Be careful not to drop drive shatft.
Extension bar @u
A Drive shaft Wi
l = | 5570108 EM
¢ Remove oil seal.
Be careful not to damage froni housing. LC
EF &
EC
SST034A AT
e Remove connector.
Be careful not to drop control valve. eh
FA&
RA
Flow control valve SGTO3BA B

Inspection

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

HA
EL
Assembly
Assemble oil pump, noting the following instructions. X

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

*
m e Be careful of oil seal direction.
e Cam ring, rotor and vanes must be replaced as a set if

necessary.
¢ Coat each part with ATF when assembfing.

SST038A
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POWER STEERING OiL PUMP

Rear housing side Front housing side

Punchmark

SST2B9A

Flat portion

Round portion

SSTBA3A

Dy
' Di< D

‘\ f Front housing side

J, Rear housing side

Cam ring

S55T497A

720

Assembly (Cont’'d)

Pay attention to rotor direction.

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

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

Hydraulic Circuit

Steering gear assembly
| -
Rotary valve
: ! @l
t
’ !
I
I
| _ . MA
: Power cylinder I
I
I
I
: " ! el
: : Speed sensor
| )
!
| ! LC
; | Solenoid valve
Reservo
tank ' Pump 1) : % LL ’I
T 1 ! fﬂ EF &
: - 1 - E@
T
| R
| 1 T+
| [ FE
l | [ £
[ | |
' I
|
: : 1 :@tT
1
: : Control unit
| ]
e e e e e e e ——— - P@
ssTaaTe| A
Schematic
RA
IBATTERY IGBéTéENstéTCH
| BR
FUSE FUSE@
ST
D,
2122] o |3
[t -
[E}
POWER
= S0LENDD To,gtop 4I516]71X 2 1
18 vALVE A
@) @] .4 1 -
= POWER STEERING 3 SPEED-
CONTROL UNIT s (2) OMETER EL
INHIBITOR =
SWITCH > & &) @
L2 |’_ D1ODE L3le] o3
.) COJ? Q) m‘ﬂ'@ ©
[@] B ™, E! DIDDE
AP Fre T e—Sps 18 5
2 0 DIODE @) @
13
= ®0® PARK . U
NEUTRAL @
o ST @) ieHgs
B G0 F’ARKING SENSOR
To ASCD systame(“— SWITCH
= = = MSTO25A
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TWIN ORIFICE POWER STEERING SYSTEM
Wiring Diagram
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TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses

Precautions

BEFORE DIAGNOSING THE POWER STEERING SYSTEM,
ENSURE THAT:

Vehicle stopped Gl

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

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

¢. Wheel alignment is adjusted properly. e

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

A

Steering force —»

Vehicle in operation LG
a. Understand the trouble symploms.
b. Engine is operating properly. EF &
EC
FE
AT
Steering force during PRELIMINARY KNOWLEDGE HELPFUL IN CONDUCTING
fail-safe control—‘l DIAGNOSES By
Steering force L The power steering system is a twin orifice type, which uses a
during full turns vehicle-speed sensing, electronic control design. Valve sensi-
/ tivity is controlled in response to vehicle speed to achieve opti- A
570 mum steering effort. When a vehicle-speed signhal is not
{106) entered into the power steering control unit for approximately
5 2 55 its =5 10 seconds during normal operation (see NOTE below), a fail- RA
() (1) 62)  (93) (129 safe system activates to maintain the steering effort at a level

—_—

Vehicle spaed km/h (MPH} similar to that experienced during high-speed operation.

8sTe87B)  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: BE
Normal operation refers to a driving condition in which the foot
brake pedal and parking brake lever are released, the shift
lever is in any position other than “P"” or “N”. FiA

ST-31 723



TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses

Diagnostic Procedure 1

SYMPTOM:
Heavy steering operation during stationary turns

START

1) CHECK STOP LAMP SIGNAL.

Turn ignition switch "ON"' {with engine

OFF), relsase foot brake pedal and park-
ing brake lever.

1s. Set shift lever to any position except
OISCONNECT tlpn and :rNI!.

age between solenocid valve terminals of
data link connector for CONSULT.

? Normal slop lamp wwheh
______ Malfunctioning siop lamp awitch

lgnition switch ON
Foot brake depreszad

1
e
) 1018V

Voltage:
4.4 - 6.6 volts {(constant) ... OK
Outside the above range or voitage
fluctuations ... NG

NG

&) S )
:11: : Depress brake pedal and measure volt- |CK | Goto 2).

S58T778B,

Vollage
~
-
a
—a
2

Y

Check if terminal voitage drops to 1 - OK | Go to 5).

b4

1.5V range approx. 10 seconds after
ignition switch is turned ON.
No change (outside 4.4 - 6.6V range)
- OK
Voltage drop ... NG

NG

®
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TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses
Diagnostic Procedure 1 {Cont’d)

Bl ®

HS. 4
B!

Check if stop lamp switch signal is NG} Malfunctioning stop lamp el
- present at power steering control unit. switch system
((ﬁa) A= YES (12 volts — Brake pedal

depressed.) ... OK WA
NO (0 volts) ... NG

- OK
SST98EB E

Y

Ensure that power steering control unit LC
connector is connected properly.

EF &
EC
'
After ignition switch is turned "ON", NG_ Malfunctioning power FE
depress brake pedal and measure volt- | steering control unit, ’
age between solenoid valve terminals of
s5T7708 data link connector for CONSULT. AT
4.4 - 6.6 volls (constant) ... OK
Voltage fluctuations ... NG
oK D
Check if heavy steering operation NG | Go to 4). P4
occurs during stationary turns. "
YES ... NG 2,
NO (Lighter steering operation) ... OK i
OK
Y
END

DX

ST-33 725



726

TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses

TSCONBELT

&)

2

S5T781B

B

CONNECT PU/Y

=X

Diagnostic Procedure 1 {Cont’d)

L)

Voltage:

i ignitlon ewitch ON

2) CHECK PARKING BRAKE SIGNAL.
Release foot brake pedal and apply
parking brake lever.
Measure voltage between solenoid
valve terminals of data link connector
for CONSULT.

Foat brake depressed

44 - 08Y

S

Approx. 10 s8¢,

Vollage:

4.4 - 6.6V {constant) ... OK

Outside the above range or voltage
fluctuations ... NG

Hormal stop Ismp awilch
...... Malfunctioning atop Famp witch

OK | Go to 3).

) 4

SST9E9BA

NG

¥

.. OK

Check if terminal voliage drops
te 1.0 - 1.5V range approx. 10 seconds
after ignition switch is turned ON,

No change (outside 4.4 - 6.6V range)

Voltage drop ... NG

OK | Go to 5).

hd

NG

¥

Check if parking brake swiich signal is
present at power steering control unit.

YES (0 volts — Parking brake
applied.) ... OK
NO {12 volis) ... NG

NG_ Maltunctioning parking

" | brake system

OK

4

Ensure that power steering control unit
connector is connected properly.
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TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses

s aIll7lIl

DISCONKECT '
By

by

K2

5877818

Diagnostic Procedure 1 (Cont’d)

®

|

Turn ignition switch ON and apply park-
ing brake lever.
Measure voltage between solenoid
valve terminals of data link connector
for CONSULT.
Voltage:
4.4 - 6.6 volis (constant) ... OK
Voltage fluctuations ... NG

NG

oK

A

Malfunctioning power

| steering control unit

Check if heavy steering operation
occurs during stationary turns.

YES ... NG

NO (lighter steering operation} ... OK

NG

>

END

ST-35

Go to 4).

(1

EM

AT

PO
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TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses

tag)
13

OISCONNECT

&

B/Y

@
O

<

Diagnostic Procedure 1 (Cont’d)

3) CHECK NEUTRAL POSITION SIGNAL.
Release parking brake lever.

Move shift lever to Neutral position.
Measure voltage between solenoid
valve terminals of data link connector
for CONSULT.

§5Tra3B
S
M
COMNECT G
. e
&) )
85870008

OK

Move shift lever to "'P”
position.

Measure voltage between
solenocid valve terminals
at data link connector for
CONSULT.

Check if position switch signal is
present at power steering control unit.
YES (0 volts, when positlon switch is
ON) ... OK
NO (4 - 5 volis) ... NG

OK

Y

Ensure that power steering contral unit
connector is connected properly.

ST-36

T Hormar £16p lamp swirsh Voltage:
‘ grition swiich O Martunctioning siop Wmp switch 4.4 - 6.6V (conslanl)
Foot brake depressed NG 0K
] Qutside the above
range or voltage fluc-
tuations ... NG
OK
Voltage:
4.4 - 6.6V (constant) ... OK
Qutside the 4.4 - 6.6V range or Volt-
g Go to 4).
age fluctuations ... NG
NG
\d
Check if terminal voltage drops to 1.0 - OKL Go to 5).
1.5V range approx. 10 seconds after v
igniticn switch is turned ON.
No change (outside 4.4 - 6.6V range)
... OK
Voltage drop ... NG
NG
E ¥
NG

N Malfunctioning position

switch system




TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses
Diagnostic Procedure 1 (Cont’d)

©
m
T.S,
DISCONNECT BIY
. — Turn ignition switch GN, and move shift NG‘ Malfunctioning power Gl
lever to P’ position. " | steering contro! unit
IS, Measure voltage between solenoid
valve terminals of data link connector MA
for GONSULT.
= Voltage:
88T7838 4.4 - 6. BY {constant) ... OK EM
Voltage fluctuations ... NG
ok e
Check if heavy steering operation NG 1 Goto 1). E[EF@
occurs during stationary turns. © i
YES ... NG
NO (Lighter steering operation) ... OK FE
OK
AT
L J
END
PD
FA
BR
l CISCONNECT 8 \ //
-~
E@ \\\Qk d 4) CHECK POWER STEERING SOLE- NG_; Malfunctioning power
NOID VALVE FOR PROPER OPERA- | steering solencid valve
TION. BF

Disconnect solenoid valve connector.
Check if plunger clicks when voltage is

= . .
(iListen for applied between connector terminals (on HA

o

. solenoid solenoid valve side).
aperating Clicks ... OK ‘
- sound.
RN NO clicks ... NG =
0K
v IDX

o Malfunctioning steering gear assembly
o MaMunctioning oil pump
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TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses

83T992B

Diagnostic Procedure 1 (Cont’d)

UNIT FOR PRCPER OPERATION.
Check if power voltage is present at
power steering control unit.

YES (12V) ... OK

NO (0V) ... NG

5) CHECK POWER STEERING CONTROL

NG

il

OK

A 4

_ Malfunctioning ignition
| power circuit

Measure solenoid valve resistance.
Disconnect solenoid valve connector,
and measure resistance between con-
nector terminals {on solenoid valve
side.)
Resistance:
4 -6 ohms ... OK
0 ohms or infinite ... NG

NG

58T9938

730

OK

4

Ensure that power steering control unit
connector is connected properly.

Malfunctioning solenoid

7| valve system

Check if heavy steering operation
oceurs during stationary turns.
YES ... NG

NO (Lighter steering operation) ... OK

NG

CK

END

ST-38

Malfunctioning power

" | stesring control unit




TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses

Diagnostic Procedure 2
W SYMPTOM:
IS, Light steering operation during high-speed driving
DISCONNECT BiY
Raise rear wheels off ground and start @l
- engine.
@ o o
. v
Y : OK WA
Measure voitage between solenoid )
1 valve terminals of data link connector
B for CONSULT while driving vehicle from
88T783B| | 0 to 100 km/h (0 to 62 MPH). EM
Voltage:
E 0 km/h (0 MPH):
N cu""!m 4-4 = G.GV - OK
o aJ |% 100 km/h (62 MPH): LC
L L L1} 2.4-36V ... OK
YI/G Constant voltage ... NG
e EF &
P & NG L :
Check speedometer for proper opera- o | Malfunctioning vehicle
tion. "| speed sensor or speed- EE
YES ... OK ometer
NO ... NG
OK AT
5575268
v
Check ASCD and vehicle speed-sensing | O, | Check if vehicle speed
9 >
door lock for proper operation. signal is present at B0
Py CONNECT YES ... OK speedometer. ““
@ B ‘% !: .E 3 .I NO ... NG Disconnect speedometer
| L from vehicle to tacilitate
OK work. Reconnect wiring. =
YiG EA
Measure voltage belween
speedomAGer terminals
while driving vehicle at
0 @ very slow speeds. T RA
1 volt (Min.) and 5 volts
(Max.) are alternately
repeated ... OK
= 5ETI94R No voltage is present ... BR
NG
B J OK NG
-
. . - : NG
Check if vehicle speed signal is present >
at power steering control unit. Y
While driving at very slow speeds, con- Malfunc- BF
nect power steering unit connector. tioning -
Measure terminal voltage. speedom-
1 volt (Min.) and 5 volts (Max.) are eler
alternately repeated HA
.. OK -
No voltage is present ... NG
oK + gL
Ensure that power steering control unit Improper conneaction
connector is connected properly. between speedometer
and power steering con- =
i trof unit 1D

®
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TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses

(D]

m
F T3,

DISCONNECT

&

58T7838

DISCONNECT

85T993B

A,
il

S

_ /
Listen for
sotentoid
operating
sound,
8573918

732

Diagnostic Procedure 2 {Cont’'d)

®

Measure vollage between solenoid
valve connector terminals of data fink
connector for CONSULT while driving
vehicle from 0 to 100 km/h (0 to 62
MPH;).
Voltage:
0 km/h (0 MPH);
4.4 - 6.6V ... OK
100 km/h (62 MPH}:
24-36V .. 0K

No voltage variations ... NG

OK

Check if steering opera-

NG

'

tion is heavy during high-
speed driving.

YES ... OK
NO ... NG
NG OK
L 2
END
N ®©
'

Measure solenoid valve resistance.
Disconnect sclenoid valve connector,
and measure resistance between con-
nector terminals (on solenoid valve

Disconnect solenoid valve
connector.

Apply voltage between
connector terminals {(on

side}. solenocid valve side) and
Reslstance: NG | listen for clicks (which
4 -6 ohms ... OK ] indicate operation).
0 ohms or infinite ... NG Clicks ... OK
OK No clicks ... NG
NG OK
I )
Malifunctioning power steering contral Malfunc-
unit Lt tioning
solenoid
valve

ST-40

¥

# Malfunctioning steering
gear assembly
® Malfunctioning oil pump




TWIN ORIFICE POWER STEERING SYSTEM — Trouble Diagnoses

Control Unit Inspection Table
The standard values (voltage), measured with an analog tester

in contact with the control unit terminal, are shown-below:

Terminal No. Application Standard value Gl
1 Power Approx. 12V
2 Ground ov A
1 volt (min.) and 5 volts
: . {max.) are alternately
3 Vehicl d
ehicle speed sensor input repeated when vehicle is EW
driven at very slow speeds.
e Pressed: Approx. 12V
4 top 1 h
Stop lamp switch input Released: OV LG
0V (selector lever in “N” or
e\ F e
N itch i [
5 eutra) switch input 4 - 5V (except for the EG
above)
) . . Applied: OV
6 Parking brake switch 1
Ing bra Wiieh inpu Released: Approx. 12V
0 km/h 4.4 - 6.6V AT
7 S:IV::roztteirting solenoid 100":<m/h D.4-36V .
P Fail-safe 1.6 - 2.4V

HS.

[2]3]

]
[a]5]8[7[>]

5579858

BIR

Performance of Controller -
] !
g
3 ]
§ HE
2 042
3
(I,
o 20 160
(0) {12) Vehicle speed km/h (MPH)gg)
SSTH6ER Eﬂ_—.
DX
ST-H1 733



SUPER HICAS SYSTEM

HICAS Component Parts Location

Resetvoir tank

Control unit

HICAS solenoid -

Power steering —
solencid

Fail-safe valve

— Power cyiinder 8579738

System Diagram

Reservoir fank

Power steering solenoid

Vehicle speed sensor

Caontrol unit

ity ot e livelalolon ittt a o Power cylinder

Centering
spring

HICAS control valve Fail-safe valve

5879748

734 ST-42




SUPER HICAS SYSTEM — On-vehicle Service

Checking Fluid Level

Maintain the fluid level so that the lower surface of the float is

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

The fluid level should be checked when the engine is stopped

and the fluid temperature is about 30°C (86°F). Gl

CAUTION:

¢ Do not overfill.

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

[1A

SSTaTIBA EW

Checking Fluid Leakage

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

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

PO

FA

BR

5873748

Lines parallel to Measuring Rear Toe-in

center line of body ‘
Measure distance “A”” and “B’”" at the same height as hub cen- [GX
ter.

Toe-in:
Refer to SDS in RA section.

Toe-in = A-8
Total toe-in angle = 28
Front o SFA234A
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F

SIMULATED DRIVE TEST

SELECT MIONITOR ITEM

MAIN SIGNALS

SELECTION FROM MENU

l
|
I
l

START

|
|
I
|

5873758

BACTVETEST M [ ]

DRIVE
CONDITION
= = = MONITOR = = =
STEERING ANG
HICAS SOL
POWER STR SOL

HIGH SPEED

R11e
RC.BBA
1.08A

I

CANCEL

5873778

736

Inspection of HICAS System Operation

CAUTION:

Ensure that shift lever is set fo “P"” position before checking

HICAS system operation.

When CONSULT is used: ([g

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

2. Connect CONSULT unit to data link 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 disptay is reversed.

6. Touch “START".

After simuilated drive condition has continued for 5 minutes, it
wil automatically cancel and CONSULT unit will then show
“TEST IS INTERRUPTED TC AVOID OIL TEMP. RISE”’ display.
To cancel this mode during self-diagnosis, simply touch
“CANCEL".
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inspection of HICAS System Operation (Cont’d)

7. Operate engine at speeds greater than 2,600 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 wheei
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 &4

Neutraf position

©

Stroke

values.
Measure rod strokes in as shori a period of time as possible. _
SSTe768 Specifications: El
When turned to the right
3 mm {0.12 in) L
When turned to the left -
3 mm (0.12 in)
Total stroke E-fi&
6 mm (0.24 in) €6
FiE
AT
\ 4 sec. When CONSULT is not used: ED
E 1. Have a helper sit in the driver’s compartment and raise
E vehicle.
E (Use a 2-pole lift or a center pole lift so that the four wheels FA
= AH are free to rotate.)
29 V L 2. Set HICAS system in self-diagnosis mode. -
g’i; {1) Turn ignition switch *‘OFF". i
5 {2} Set shift lever to "P'" or ““N” position.
- > {3) Turn ignition switch “ON"". an
T""BSSWSEA (4) Immediately start engine. s
(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 B
neutral position and check to ensure that rear wheels turn
to the left and right alternately.

i

EL

IBX
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Neutral position

©

5873788

SST376B

738

Inspection of HICAS System Operation (Cont’d)
4. Operate engine at speeds greater than 2,000 rom, and turn
steering wheel 180° in one direction from the neutral posi-
tion. Measure extensicn 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 io the right
3 mm (0.12 in)
When turned to the lefi
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 of Component

Parts",
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Power Cylinder

@ MA

EM

49 - 69

(5.0 - 7.0, 36 - 51)

[C] 84 - 108 EF
(8.6 - 11, 62 - 80) :

(O} : Nem (kg-m, ft-Ib) $STA78R | AT

REMOVAL

e Detach power cylinder lower links from axle housing sock- 20
ets with Tool.

5573808 R

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

CAUTION:

Plug openings of oii pipes and power cylinders 1o prevent entry

of foreign particles after removal. BF
HA
EL

INSTALLATION

1. Before installing power cylinder on suspension member, [DX
wipe power cylinder hracket and mating surface of suspen-

o) A "' sion member. Using the left side of the bracket as a refer-
©.-e3 ll‘ml' ence point, locate the right side (oblong hole side) and
<:1 LH

install power cylinder,
RH |;.> CAUTION:
a. To prevent entry of foreign particles, clean oll pipes and
connectors using dry compressed air,
b. Ensure that your hands are clean and free from foreign
SST382BA particies when connecting oil pipes.
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5573838

i

SIMULATED DRIVE TEST
SELECT MONITOR ITEM

‘|

MAIN SIGNALS

[ SELECTION FROM MENU

l
[

START

J
1
|
|

8ST375B

740

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 RA section ("SUPER HICAS™).

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” position.

When CONSULT is used:

1. Connect CONSULT unit to data link 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 that the four wheels

are free to rotate.

3. Start engine.

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

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

Before louching “START”, ensure that MAIN SIGNALS display

is reversed.

6. Touch “START".
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S8T376B

S5T376B

Power Cylinder (Cont’d)

7.

10.

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 o bleed air, then
retighten. Return steering wheel to the neutral position.
Operate engine at speeds greater than 2,000 rpm, and turn
steering wheel 180° to the left from the neutral position.
Loosen left power cylinder bleeder valve to bieed air, then
retighten. Return steering whee! to the neutral position.
Repeat steps 7. and B. until 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).

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

When CONSULT Is not used: @

1.

tHlave 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 io 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 [east 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 left and right alternately.
Operate engine at idling speed, 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 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 until 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-49
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SUPER HICAS SYSTEM — Repair of Component Parts

Power Cylinder (Cont'd)

Power cylinder

Air bleeder

LS

7-9

(0.7 - 0.9, 5.1 - 6.5}

Shim

Stroke stopper
49 - 89
{5.0 - 7.0, 36 -~ 51)

Inner socket
[q 78 - 98 (8.0 - 10,
58 - 72)

Dust boot

[ 37 - 28

(3.8 - 47, 27 - 34)

%"”nk
/Bim band &)
Boot clamp @

[T Nem tkg-m, fi-ib)

SST997B

5873858

Width across flats

Stroke stopper

Shim

@

55879988

58T387B

742

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

DISASSEMBLY

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. Remove stroke stopper from which lower link assembly
was removed.
e While attaching a wrench to “width across flats’' section of

rod end from which stroke stopper was removed, remove
the other lower link assembly.
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Power Cylinder (Cont’d)

ASSEMBLY

1. Install stroke stopper and shim on the lower link assembly
to be assembled.

@l
(A
$579998 EM
2. Apply Locktite to inner ball joint thread. Attach a wrench to
"width across fiats” section of piston rod (located on the LC
other side) to prevent rod from turning. Install lower link
assembly.
EF &
EC
FE
$573808 AT

3. After installing stroke stopper and shim on the other lower
link assembly, install lower link assembly. Attach a wrench El
to inner ball joint (to prevent it from turning), tighten inner
socket to specified torque. :
Inner socket: EA
f0): 78 - 98 N'm (8 - 10 kg-m, 58 - 72 ft-Ib) ‘

SST390B B

4. Tighten stroke stopper to the specified torque. Check clear-
Stroke stopper ance between inner socket and stroke stopper.
\ Clearance Inner sacket Clearance:

2.9 - 3.1 mm {0.114 - 0.122 in)

BF

A

SST001C EL
5. Install dust boot using new boot band and clamp.

o Apply a coat of grease 10 grooves at boot location. oY

|}

S§ST3928
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Oil Pump

Adjusting boit

5
Lock nut
[ 18 - 24 é@’@
(1.6 - 21,12 - 1§)

43 - 58
(4.4 - 59, 32 . 43)

Bracket
54 - 68
{5.5 - 8.9, 40 - 50)

[O) 27 - 35 (2.8 - 3.6, 20 - 26)

%‘5 ; Contro
nnector bolt i

ﬁas .78 O-ring ¢4 7}

(7.0 - 8.0, 51 - 58)

Rotor

Front s

(1.3 -Wy ‘Front brackst N
| valve E '
Spring
el ®\ Q

Xo-ring (Inner)@ / /\
O-ring (Outer) €3¢ [F

Snap ring
Drive shaft

[3]14 - 18 (14 - 18, 10 - 13)
é! éf §| j§Stopper brackset

~
S|

Front housing
Wave washer

ide piate Spring

Control valve

7 !i Joint
PLog

Canter housing

© Wave washer
Copper washer
O-ring (Quter) @[‘] QB
Rear side plate Connector bolt
Rotor M(GTQU- 7% 0
51 - 58)

[): N-m (kg-m, ft-Ib)

SST333C

88T384B

PRE-DISASSEMBLY INSPECTION

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

e Oil leak from any point shown in the figure.

e Deformed or damaged pulley.

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

744
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SUPER HICAS SYSTEM -— Repair of Component Parts

S8T3958

55713988

Oil Pump (Cont'd)
DISASSEMBLY

CAUTION:
¢ Parts which can be disassembled are strictly limited. Never
disassemble parts other than those specified.
¢ Disassemble in as clean a place as possible. Gl
e Clean your hands before disassembly.
¢ Do not use rags; use nylon cloths or paper towels.
e Follow the procedures and cautions in the Service Manual. VA
e When disassembling and reassembling, do not let foreign
maftter enter or contact the parts.
R
1. Remove connector.
Be careful not to drop control valve. LC
Be careful not 1o confuse main side with sub side.
EF
EC
FE
AT

2.
3.
4

5.

Be careful not to confuse main side with sub side.

Remove rear housing.

Remove center housing. el
Remove cam ring, rotor and other parts from center hous-

ing (sub side).

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

8F
HA
EL
6. Remove snap ring, then draw drive shaft out.
Be careful not to drop drive shaft. {h
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Qil Pump (Cont’d)

Remove oil seal.

7
/ Be careful not to damage front housing.

S58T400B

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

Mating surfaces of front housing and cam center housing

.
e Mating surfaces of rear housing and cam center housing
e Front housing bushing (at drive shaft support location)

e Flow control valve

o Drive shaft

e Rotor

ASSEMBLY

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

®
™
e
e
.
1.
€
o
ES&
Eg
™M .
-
- 8
[T Bt
e
SST4028B
2.

$8T403B

746

Before installation, coat the O-rings and oil seal with ATF.
Make sure O-rings and oil seal are properly installed.
When assembling vanes fo rotor, rounded surfaces of
vanes must face cam case side.

Always install new O-rings and oil seal.

Be careful of oil seal direction.

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

Press shaft assembly into front housing and install snap
ring.
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Q-ring

Center
housing\

Valve washer

=

-
y— 4

al

Gasket

Front housing

55T404B

Rear housing side

Front housing side

Punchmark

S55T289A

‘ Rear housing side

S8T2058

Oil Pump (Cont’d)

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

1) O-ring x 2

2) Wave washer

3) Side plate

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

5) Vane

6) Pin

7) Cam ring [thickness: 16.25 mm (0.6398 in) (main side); 13
mm {0.51 in) (sub side)]

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

CAUTION:

e Ensure that O-rings are positioned properly.

¢ Ensure that vane Is installed with curved side facing cam
ring.

e Use cam, rolor vane as original single unit.

¢ Ensure that control valve moves smoothly.

e Pay attention to rotor direction.

o Pay attention to cam ring direction.

EF &
EC

FE

PD

FA

B

BF

HA

[ELL
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§S8T002C

5574068

Kv32101100

58T397B

A (dia.}

S58T407B

SSTO03C

748

HICAS Solenoid and Fail-safe Valve

® Dc notloosen lock nut which secures solenoid since HICAS
solenocid fail-safe valves are of types that should not be

disassembled.

e If any part is found to be malfunctioning, always replace as

a valve assembly.

e Whenever tubes for fail-safe valves are disconnected,
check tube seat for scraiches or damage. A scratched or
cracked tube seat may cause oif leakage. Replace it using

pin punch.
Fail-safe valve
Part No. 49528-52t 10
A (dia.) mm {in) 8.5 (0.256)

Steering Angle Sensor
e Ensure that steering angle sensor bolts are secure and

tight.

e [f any part of steering angle sensor is malfunctioning,
replace steering angle sensor assembly.
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OK

S5T490BA

Steering Wheel

CHECKING NEUTRAL POSITION

e Check that steering wheel is in neutral position when driv-
ing straight ahead at a speed of at least 70 km/h {43 MPH).

e [f it is not in neutral position, remove steering wheel and
reinstall it correctly.

e If 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 neutral position.

ST-57
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair

WORK FLOW
- @l
CHECK IN , Reference item
. A
LISTEN TO CUSTCMER COMPLAINTS AND CONFIRM.
EW
¥
INVESTIGATE ITEMS RELATED TO EACH SYMPTOM. . Symptom Check LC
(See page 5T-60.)
4 T EF &
BASIC INSPECTION ‘ Fluid level leakage EC
check
{See page ST-61.)
FE
A A
; ; Pretimi-
. ‘ Self-diagnosis nary AT
: (See page 8T-67.) &
PERFORM SELF-DIAGNOSIS. check
PERFORM REAR WHEEL ACTION CHECK.
. a,@
‘ Rear wheel action check P
(See page ST-62)
y FA
INSPECTION ON THE BASIS OF - Diagnostic Procedures 1
EACH SYMPTOM to 4 _
(See pages ST-71 to 78.) B&
Self-diagnostic item BE
INSPECTION ON THE BASIS OF EACH | Diagnostic Procedures 5
MALFUNCTION to 13
See pages ST-72 to 89.
( pag ) BF
L 4 b A
REPAIR/REPLACE
17
Y
=
NG FINAL CHECK EL
OK
¥ 1D
CHECK QUT
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DIAGNOSTIC TABLE

Symptom Chart

Prelimi
PROCEDURE refiminary Diagnastic Pracedure
Check
REFERENCE FAGE (5T-) 61 |61 | B2 7171|7374 |70 |8 )|82(83)|84)85(487]|868]89
rloufo|lts|lv]lo|l~w|e|lal @ F|R]2
gle(gjeye|ler |l
™ = E] 3{i3f3)=| = 3 E S| 3 3 3
»|lx/ x|o|lo|s|lo|loclE|0|0{C|o([B|DT]|D
Ble|gelalglg|gla|elale|elglels
s15|8)elelelclcleleieielelelets
SYMPTOM i::nnnaannuanann
Sl sl sleleleleleleleteleleleglels
Z12|Z|%e|e|2|8|8(%|2|%(8|8! 5 %
E1E|leEle|le|lejelelelecle|latelelglse
= = - [=] [=1] o o o o o (=1 o o [=:] (=] l=]
eleleleg ¢ 9@ o)|o|d| o o) @8] < @/ d
clo|alala|d|ofalo|a|lala|lalalald
No warning lamp comes on when ignition switch is turned "ON" o} o
Warning lamp comes on when engine is running Qoo 8 OiO]lOJOlO|O]IOC |00
Abnormal noise is emitted. a2l oo O
Vehicle behavior is unusual {due to malfuncticning HICAS system.} Glaolc olojololoyQ]lC]C]O
System is not set in self-diagnosis meods. O
Self-
diagnosis Diagncsed part CONSULT indication
code No.
1 HICAS solenoid (RH) output is JHICAS SOLENCID-R o
not present. [ABNORMAL SIGNAL]
2 HICAS solencid (LH) output is  |HICAS SOLENQID-L o
not present. [ABNORMAL SIGNAL]
3 Fail-safe valve output is not FAIL-SAFE VALVE o
present. [ABNORMAL SIGNAL]
4 Pawer steering solencid cutput |POWER STEERING SOL o
% is not present. [ABNORMAL SIGNAL]
§ VEHICLE SPEED SENSOR
w 5 Vebhicle speed signal is not [NO SIGNAL] (a) o
‘g present. ' VEHICLE SPEED SENSQR )
E,, |51G-SUDDEN TURN] (-b)
3 STEERING ANGLE SEN
E 6 {NO ANG SIGNAL) {-a}
STEERING ANGLE SEN
Steering angle sensor input is [[NO NEUT SIGNAL] (-b} o
net present. STEERING ANGLE SEN
7 [NEUT S1G-360° OFF] {-c)
STEERING ANGLE SEN
[NEUT SIG-30° ON] {-d)
g Parking brake fnput is not _ o
present.
9 Inhikiter switch input is not _ o
present.
10 Engine speed input is not _ o
present,
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S8T373BA

Preliminary Check
CHECK 1

Checking fluid level and fluid leakage
Refer to “SUPER HICAS SYSTEM — On-vehicle Service’ on
page ST-43.

MA

EM

EF &
EC

RA

ssteere | B

SELECT DIAG MODE[T | .

SELF-DIAG RESULTS
DATA MONITOR
ACTIVE TEST

ECU PART NUNMBER

ssTop88]

CHECK 2
Perform self-diagnosis.
Refer to "'Self-diagnosis™ on page ST-67.

HA

EL

[5)4
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W SIMULATED DRIVE TEST
m SELECT MONITOR ITEM

MAIN SIGNALS

[ SELECTION FROM MENU
l

|

| START

S

ST3758

BmaciveesT B[]

DRIVE HIGH SPEED
CONDITION

= ==MONITOR===
STEERING ANG R11°
HICAS SOL RO B8A
POWER STR SOL  1.05A

[ CANCEL |

SST377B

§8T4808

754

Preliminary Check (Cont’d)

CHECK 3
Perform rear wheel action check.

When CONSULT is used:

1.

6.

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

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

Connect CONSULT unlt to data link connector and start
engine.

Touch “START" on CONSULT display.

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

when “MAIN SIGNALS" display is

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.
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LHICAS /
N SSTQBQB

S8T477B

Preliminary Check (Cont’d)
When CONSULT Is not used: @

Turn key switch ““OFF".

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 whee! to a point approximately 10° from the
neutral position and check {o ensure that rear wheels turn
to the left and right alternately.

ST-63
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756

Component Parts and Harness Connector
Location

Qil pump

Data link connactor
for CONSULT

Power steering solencid Steering angle sansor Fail-safe valve

S8T970B
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for Quick Pinpoint Check

ircuit Diagram

C

tHHE E HE @
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Wiring Diagram
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SUPER HICAS SYSTEM — Trouble Diagnoses

[l SELECT DIAG MODE ]

[ SELF-DIAG RESULTS |

{  DATA MONITOR |

| AcTive TEST ]

| ECU PART NUMBER |

I |

l ]
§5T412B

| select DiaG Mobe [
[ SELF-DIAG RESULTS ]
| DATA MONITCR ]
| ACTIVE TEST |
| ECU PART NUMBER ]

|

J

l
I

55T414B

Self-diagnosis (When CONSULT is used)
e Start engine.

® Touch START {on CONSULT display).

e Touch HICAS,

¢ Touch SELF-DIAG RESULTS.

Refer to CONSULT operation manual ""HICAS" for details.

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

e Start engine.

® Touch START (on CONSULT display).

e Touch HICAS.

e Touch DATA MONITOR.

Refer to CONSULT operation manual "“"HICAS" for details.

ST-67
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SUPER HICAS SYSTEM — Trouble Diagnoses

Self-diagnosis (When CONSULT is not used)

SELF-DIAGNOSIS PROCEDURES

1. Input starting conditions for self-diagnosis.

(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”.

. Input sel-diagnosis item.

(1) Depress and release foot brake pedal.

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

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

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

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

When all systems are normail:

HICAS warning lamp flashes at 0.25-second intervals.

™SO~
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SUPER HICAS SYSTEM — Trouble Diagnoses

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

When there is a system malfunciion:

Example: When @ HICAS solenoid LH, @ power steering
solenoid and (8} vehicle speed sensor have experi- &l
enced a malfunction.

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

If fail-safe system was operated (fail-safe valve is operat- s
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 [Ef
repeated again.

¢ To change the display mode to , turn OFF ignition switch

after mode [3 is displayed. LG
e When battery charge is insufficient, mode [E is displayed.
EF

EC
0.1 sec.
Normal

Diagnosis starts (moodr;na FE

1 sec. (Abnormal mode displays.) displays.) ———2nd self-diagnosis starts.

10 times \
ON T — [ | |

SN 111 e

| | 1 J J (1) through 40 =)
5 sec. 5 sec. OVEGCYNO) @'@ & \ND @' @—R@

()
. . [ Steering .
HICAS | HICAS - Power | Vehicle | Steering Parking . "
Diagnosis part | ssienaid | solencid \l:::\lf:afa steering | speed |angle nig}:‘i&' brake Inl‘:blt::r Engine RA
RH LH solencid; sensor |sensar | POSMON | caneqr | SENSOM | speed
sensor
BR

SST250CA
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Self-diagnosis (When CONSULT is not used)

@ (Cont’d)

[E] If fail-safe system was not operated when ignition switch
was turned OFF for the last time, display will show seif-
diagnosis results in numerical sequence in modes indi-
cated below. After all self-diagnosis resuits are shown, dis-
play is repeated again.

@

ON

— Diagnosis starts

OFF —

0.1 sec.
(Normal
1 sec. {Abnormal mode displays.) mode
\ | [(d!splays.)

L]

L

L

.
® @ @

——»2nd self-diagnosis starts,

2 sec. each for@ through(§)

T 5w JD) @)@ @O ®ND
o HICAS |HicAs | Power | Vehicle | Stesring | > "™ | parkin
Dlagnosls part sclenoid | solenoid Fall"SEfE stearing speed ang|e neultrla' brakeg Inhibitor Engine
RH LH vaive solenoid| sensor | sensor position SENSOT sensor | speed

Sensor

88T251CA

762

CANCELING THE SELF-DIAGNOSIS FUNCTION

There are three methods for canceling the self-diagnosis
function, as described below:
e The self-diagnosis system is canceled by the turning igni-
tion switch "OFF”".
e After self-diagnosing has been operated for approximately
5 minutes, the self-diagnosis system will be automatically
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 neutral signal (*b)”’] is detected, check output of steering
angle sensor.

If output is not good, repiace steering angle sensor.

If output is OK, disconnect connector of HICAS control unit and
connect it surely. Then perform SELF-DIAGNOSIS to erase
memory of ‘‘Steering angle sensor error”,

ST-70
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Diagnostic Procedure 1
SYMPTOM:

No warning lamp comes on when ignition switch is turned

iiON!!.

8819698

& & H [

PU/R

o Er—

S8T004C

START

Y

CHECK WARNING LAMP POWER SUP- |NG

b4

PLY.

1) Turn ignition switch “"ON"".

2) Measure voltage across warning
lamp conneclor terminal @ and
ground.

Voltage:
Approximately 12V

OK

L4

Replace warning lamp.

5579698

Diagnostic Procedure 2
SYMPTOM (A):

Check and repair wiring.

Warning lamp comes on during operation.

START

Check in self-diagnosis mode.
Refer to page ST-67.

A
SELECT DIAG MODEL

SELF-DIAG RESULTS
DATA MONITOR
ACTIVE TEST

ECL! PART NUMBER

Repair malfunctioning part detected by OK‘ END
self-diagnosis. "
Refer to Diagnostic Procedures 5 to 13.
NG
Check connectors for improper contact. | OK END

Y

SSTo68B

NG

¥

Check steering neutral position.
Refer to page ST-57.

ST-71
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SUPER HICAS SYSTEM — Trouble Diagnoses
Diagnostic Procedure 2 (Cont’d)

SYMPTOM (B):
Warning lamp comes on when ignition switch is turned ON;
however, it does not go out after engine start.
Irseeersae wome
SELF.-DIAG RESULTS .
DATA MONITOR 9 START
ACTIVE TEST i
ECU PART NUMBER m
\ o L)
‘ ss'rsleas Check in self-diagnosis mode. OK | No engine rpm signal is
Refer to page ST-67. 7| entered.
Warning lamp NG l
remains ON ®
N Repair malfunctioning
" | part detecied by setf-diag-
nosis.
Refer to Diagnostic Proce-
dures 5 to 13.
SST460B l
®
= i
Check rear wheel action. No | No power is supplied to

Left and right rear wheels are turned in " | contral unit.
response to rotation of steering wheel.
Refer to page ST-62.

Yes

Y

Insufficient oit quantity.

.}

r

Replace fluid level sensor {on reservoir [* ®
tank) if warning lamp remains on during
engine operation.

764 ST-72
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Diagnostic Procedure 3
SYMPTOM:
Abnormal noise occurs.
START @
RA
!
Disconnect HICAS solencid connector Yesk Noise stops.
and check noise for changes. " EM
No
LC
¥ E L 4
Noise occurs in any system other than Bleed air from hydraulic EE &
HICAS. system. EC
Refer to page 5T-48. )
NG lOK E
¥
Locate and repair. END
AT
I
2
Replace control unit. PO
NG OK
Y A
END
k4
RA
Replace HICAS solenoid
valve.
SST728B BR

ST-73 765
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! SELECT QlAG MODEI

SELF-DIAG RESULTS

DATA MONITOR

ACTIVE TEST

ECU PART NUMBEH

S5TO68E

766

Diagnostic Procedure 4
SYMPTOM:

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

START

4

y

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

Refer to page ST-57.

OK

NG

A\ d

END

Check in gelf-diagnosis mode.
Refer to page 3T-67.

NG

OK

-+

A4

Check static HICAS characteristic per-
formance.
Refer to flow chart A on page ST-75,

¥

Check dynamic HICAS characteristic
perfermance.
Refer to flow chart B on page ST-77.

ST-74

Repair malfunctioning
system detected by seli-
diagnosis.

Refer to Diagnostic Proce-
dures 5 to 13,




SUPER HICAS SYSTEM — Trouble Diagnoses'

MSELECT DIAG MODE[
SELF. DIAG RESULTS
DATA MONITOR
ACTIVE TEST
ECL) PART NUMBER

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

START

Y

Set CONSULT in ACTIVE TEST
mode.
OR

]

g
@ Set self-diagnosis mode.

Refer to page ST-67.

e Run engine at a speed or less than
2,000 rpm,

e Turn steering wheel approximately
180" to the left or right.

58T378B

r—-—22 42|23 )

m DISCONNECT
€)

&

S8T005G

Y

CHECK POWER CYLINDER STROKES. Ok END

Each stroke from neutral posi- "

fion:

2.9 - 3.1 mm (0.114 - 0,122 in)
Reter to page ST-44. <

NG

’
CHECK RESISTANCE OF HICAS SOLE- NG [ Replace HICAS solenoid
NOID VALVE. ™ valve.

Stop engine and disconnect HICAS sole-
noid valve.
Measure resistance between HICAS
solenoid connector terminais &) and
€9, and @,

Resistance:

4 - 6Q)

OK

ST-75

Y
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SUPER HICAS SYSTEM — Trouble Diagnoses

(D]

Macnve TesTH ]

DRIVE
CONDITION
MONITOR = = =
STEERING ANG R11°
HICAS S0L RO.58A
POWER STR SOL  1.0BA

®

HIGH SPEED

[ CANCEL |

8S8T3778

HE®W®

LG

LY

(V]

SSTO0BCA

High-
pressure
hose

Low-pressure
hose
5574788

I]_“IStLtCT 11AG MODRE]

SELF-DIAG RESULTS

DATA MONITOR

ACTIVE TEST

ECU PART NUUMBER

5319688

Diagnostic Procedure 4 (Cont'd)

®

CHECK CONTROL UNIT OUTPUT VOLT-
AGE.
Set CONSULT in ACTIVE TEST
mode.
HICAS solenoid valve output
amperes:
1.1-1.2A

OR

NG

Replace control unit.

hd

Set self-diagnosis mode.

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

e Turn steering wheel approxi-
mately 180°.

e Measure voltage across control
unit connector terminais &
and @& , and @.

Qutput voltage:
More than 4.4V

®

OK

4

r

CHECK HICAS OIL PUMP RELIEF PRES-

SURE.

# Cancel self-diagnosis mode. -

& 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 psi)

NG

Replace oil pump.

OK

CHECK OlL PRESSURE AT FAfl.- SAFE
VALVE.
Set CONSULT in ACTIVE TEST
OR

768

maode.
@ Set self-diagnosis mode.

ST-76
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ST27081000 (J26357)

P Shut-off
valve is
closed

r~————=—77

RPN SO

Bleader o
valve _\ I

= o =)

L Power cylinder

S8T479B

Neutral position

SSTI7EB

Diagnostic Procedure 4 (Cont’d)

©

|

# Run engine at a spead of more than
2,000 rpm and turn steering wheel
approximately 180° to the left and
right.

e Check oil pressure at bleeder valve of
power cylinder.

Oll pressure:
More than 5,394 kPa
(55 kg/em?, 782 psi)

NG

OK

¥

Reptace HICAS solenoid

| valve.

v

CHEGCK POWER CYLIN-
DER STROKE.

Each stroke from neutrai
position:

29-31 mm

{0.114 - 0.122 in)

Refer to page ST-44.

Replace power cylinder.

lNG OK

Replace
fail- safe
valve.

B. Dynamic HICAS characteristic performance check

START

SELECT DIAG MODE[]

SELF-DIAG RESULTS
DATA MONITOR
ACTIVE TEST

ECU PART NUMEER

CHECK PIPING AND CONNECTIONS.

ALSO BLEED AIR FROM HYDRAULIC

SYSTEM.

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

@ Bleed air from hydraulic system.

Refer to page ST-48.

'

Set CONSULT in ACTIVE TEST
mode,
OR

SSTO8EE

Set in self-diagnosis mode.

]
®

Refer to page ST-67.

ST-77
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SUPER HICAS SYSTEM — Trouble Diagnoses

Diagnostic Procedure 4 (Cont’d)
®

i

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

i
CHECK REAR WHEEI.S FOR PROPER
MOVEMENT.

Ensure that rear wheel turns to

the left or right when steering
wheal is furned to the left or
right.

S55T4608

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

ssteri| [B]

¥

1D CHECK POWER CYLINDER STROKES.  |{CK END

¥

Neutral pesition Each stroke from neutral position:
More than 2.0 mm (0.079 in)

@\ Stroke '7 J NG
. y
‘ TI' 'H == Replace HICAS solencid valve.

|

ssTare| | CHECK POWER CYLINDER STROKE. OK END

b4

e After replacing HICAS solenoid valve,
check power cylinder stroke.
Nautral pasition Each stroke from neutral pasition:

More than 2.0 mm (0.079 in)
©

Stroke NG

Y

Replace power cylinder.

S8T378B
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5874468

Diagnostic Procedure 5
SYMPTOM:

System Is not set in self-dlagnosis mode.

YYMONITOR YNO FAIL  [y]
VHCL SPEED SE Okm/h
STEERING ANG Lge
NEUTRAL SIG ON
STOP LAMP SW OFF
PKB/CLUTCH SW CN
NEUT POSI SW ON
ENG SPEED UNDER 1500
HICAS SOL RO O0A
POWER STR S50L__1.05A

{ RECORD |
FEI

NON
OFF

TrMONITOR Y¥NO FAIL
FAILSAFEN OF
FAILSAFE
WARNING LAMP

| RECORD ]

85T8500

" START Gl
4,
il
CHECK GONNECTOR CONTINUITY. OK | Poor connector connec-
Disconnect steering angle sensor con- " | tion EM
hactor and control unit connector, and
reconnect them firmly. Conduct self-di-
agnosis. LG
NG _
EF
B ' EC
CHECK STOP LAMP INPUT SIGNAL. NG‘ Malfunctioning stop lamp
Set CONSULT in DATA MONITOR " | switch system FE
made.
ON-OFF display
OR AT
@ Check that stop lamp input is
present at control unit.
Brake ON: FD
Approximately 12V
Brake OFF:
ov EA
OK
B
AL
v

Fﬁ

O

HE B®

: .

PU

55T344C

HE®

(B

=

[¢] 7 o]

el

24

BR/RA

> S

CHECK STEERING NEUTRAL POSITION
SENSOR INPUT SIGNAL.
Set CONSULT in DATA MONITOR

ON-OFF display
OR

OK

Check that steering neutral input
is present at contrel unit 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

mode.

S8T345C

NG

ST-79

N Replace control unit.

BIF

HA

EL
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Diagnostic Procedure 5 (Cont’d)

®

CHECK STEERING NEUTRAL POSITION
SENSOR OUTPUT SIGNAL.

Check that steering neutral output is
present when steering wheel is turned
to the left and right at ieast 20° from the
neutral position.

Neutral position:

Approximately 5V

When turned at least 20"

ov

CK

NG

Y

"| between contro! unit and

Repalr or replace harness

steering angle sensor,

(D]
8
R/Y
—0 @ J
S8T008C
)
)
T 43 l‘Tus waj
8R
\_(_D _j
- SST346C
5
)} SSTOC

CHECK STEERING ANGLE SENSOR

POWER SUPPLY.

1) Turn ignition switch "ON".

2) Measure voltage across sleering
angle sensor conneclor terminal
IGN and ground.

Voltage:
Approximately 12V

CHECK STEERING ANGLE SENSOR

GROUND CIRCUIT.

Check continuity between steering

angle sensor terminal GND and

body metal {ground).

Continuity should exist.

OK

772

NG

Check and repair power supply harness
or ground harness.

ST-80

| sensor.

Replace steering angle
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58T421B

| ~——_—— 2214223

PR DISCONNECT

f ¢

5370120

DISCONMECT

&

88T013C

Diagnostic Procedure 6
SYMPTOM:

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

START

‘

CHECK CONNECTOR CONTINUITY.
Disconnect HICAS soienoid connector
and control unit connector, and recon-

nect them firmly. Conduct self-diagnosis.

OK

Poor connector connec-

NG

"1 tion

CHECK RESISTANCE OF LEFT AND
RIGHT HICAS SOLENOIDS (on solenoid
side).

1} Disconnect HICAS solenoid connec-

- tor.

2) Measure resistance between HICAS
solenoid connector terminals @ and
&), and @,

Resistance:
4 - 60

NG

OK

|

Replace HICAS solenoid.

CHECK RESISTANCE OF LEFT AND
RIGHT HICAS SOLENO!DS (on control
unit side).

1) Disconnect control unit connector.

2) Measure resislance between body
connector terminals ) and € , and
.

Resistance:
4 - 60

oK

Replace control unit.

NG

Repair or replace harness between con-
trol unit andHICAS solenoid.

ST-81
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S58T424B8

Diagnostic Procedure 7
SYMPTOM:;

Fail-safe valve output is not present.

START

CHECK CONNECTOR CONTINUITY.
Disconnect fail-safe valve connector and

€ &

€

S5T0H4C

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

OKL Poor connector connec-

"1 tion

NG

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

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

tor terminals and @6,

NG | Replace fail-safe valve.

¥

Resistance:
13 - 170
e BISCONNELT Py
4 €& @ Z
O 18] O
24 L CHECK RESISTANCE OF FAIL- SAFE OK | Replace control unit.
B

.
? -

VALVE (on control unit side).

1) Disconnect control unit connector.
2) Measure resistance between body
connector terminals and 9.

Reslistance:

SST347C

13 - 1752

Y

NG

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

ST-82
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'§ S58T427B
(]
i DISCONRECT ((Q
A€
B {41
(2]
35TO16C
A€ &
[¢] 9]
8] 24
BiY B
e -
55T4298

Diagnostic Procedure 8
SYMPTOM:

Power steering solenoid output is not present.

START

CHECK CONNECTOR CONTINUITY.
Disconnect power steering solenoid con-
nector and control unit connector, and
recennect them firmly, Conduct self-di-
agnosis.

OK

NG

@ L4

Poor connector connec-

| tion

CHECK RESISTANCE OF POWER
STEERING SOLENOID (on solencid
side).

1) Disconnect power steering sciencid
connector.

2) Measure resistance between solenoid
connector terminals and 4.
Resistance:

4 - 60

NG

OK

L 4

Replace power steering

| solenoid.

CHECK RESISTANCE OF POWER
STEERING SOLENOID {(an contral unit
side).

1} Disconnect control unit connector.
2} Measure resistance between body
connector terminals and &
Resistance:

4 - 60

CK

NG

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

ST-83

¥

Replace control unit.

EM

LG

EC

FE

A

RA&
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SUPER HICAS SYSTEM — Trouble Diagnoses

(A Diagnostic Procedure 9
SYMPTOM:
Vehicie speed signal is not present.
START
A
@%
L J
CHECK CONNECTOR CONTINUITY. OK_ Poor connector connec-
S8T430B| | pisconnect control unit connector and 7| tion
F reconnact it firmly. Conduct self-diagno-
sis.
TrMONITOR SYNC FAL [y NG
VHCL SPEEDO SE Okm/h
STEERING ANG Lgo =
NEUTRAL SIG ON y
STOP LAMP SW OFF CHECK CONTROL UNIT INPUT SIGNAL. |OK | Replace control unit.
PKB/CLUTCH SW ON ; ; >
NEUT POS) SW ON 1) Raise rear end of vehicle so that rear
ENG SPEED UNDER 1500 wheels rotate freely.
HICAS SOL RC.004 :-1 2) Set CONSULT in DATA MONI-
POWER STR SOL  1.0bA TOR mode
] RECORD | Vehicle speed display (km/h)
OR
TwMONITOR ¥yNO FAIL iati
FAILSAFEN OFF E] @ 2} Measure voliage vgrlahons
FAILSAFE NON between control unit connector
|WARNING LAMP OFF terminals (& and & while
slowly rotating rear wheels by
hand.
Voltage must change belween
D and 5V.
| RECORD NG
SSTa50C A4
|E_! Repair or replace harness between
= CONNECT speed sensor or control unit and speed-
H.S. B ometer,
o S_J:I '—__....—0 —
l ! | |§ I 24
Y/G
B
L T O
SST348C

ST-84



SUPER HICAS SYSTEM — Trouble Diagnoses

S8T430B

YYMONITOR T¢NO FAIL  [y]
VHCL SPEED SE Okm/h
STEERING ANG Lge
NEUTRAL SIG ON
STOP LAMP SW OFF
PKB/CLUTCH SW ON
NEUT POSI SW CN
ENG SPEED UNDER 1500
HICAS SOL RO.00A
POWER STR SOL  1.06A

[ RECORD ]
YEMONITOR T¢NC FAIL [yl
FAILSAFE/N OFF
FAILSAFE NON
WARNING LAMP OFF

| RECORD ]

S55T350C

Diagnostic Procedure 10
SYMPTOM:

Steering angle sensor input is not present.

M€

SSTO18CA

e CONNECT
-
HS G @

[ s

58T348C

START @l

MA,

CHECK CONNECTOR CONTINUITY. OK | Poor connector connec-
Disconnect control unit connector and "] tion EM
reconnect it firmly. Conduct self-diagno-

sis. i

NG

B ; &F &

=

CHECK CONTROL UNIT INPUT SIGNAL. OK_ Replace control unit. EC

1) Turn ignition switch “'ON™". "

2) Set CONSULT in DATA MONI- FE
TOR mode.
Steering angle deg.
Neutral signal ON-OFF AT

OR
2) Measure vollage variaticns
between control unit terminals PO
(@, 49 and @, and &) when
steering wheel is slowly
turned to the left and right at [FA,
least 20° from the neutral posi-
tion. ”
Do not turn steering wheel RA
quickly.
Voltage must change from 0 to ER
at least 5V. o
: -
ST

A 4

CHECK STEERING ANGLE SENSOR OK | Repair or replace harness | -

OUTPUT SIGNAL. | between control unit and BF

1} Turn signal switch “QN". steering angle sensor.

2) Measure voltage variations between .
steering angle sensor connector ter- &
minals @, §® and @® . and @ .

Voltage must change from 0 to at
least 5V. EL
[NG
(38
®

ST-85

7



SUPER HICAS SYSTEM — Trouble Diagnoses

Diagnostic Procedure 10 (Cont’d)

(& I

e '—':'L; GCONNECT
[ 143 . e [8) CHECK STEERING ANGLE SENSOR | OK | Replace steering angle

a PCWER SUPPLY. sensor.
A 1} Turn ignition switch "ON"".
) OH 2) Measure vollage across steering

angle sensor connector terminal

#) and ground.

S8T346C Voltage:

Approximately 12v

| CHECK STEERING ANGLE SENSOR
[+ » GRCUND CIRCUIT.

B /:L—'_ Check continuity between steering

angle sensor terminal @) and body

metal {(ground).

Continuity should exist.

B!

CONNECT

il

NG

SST01IC| | Repair or reptace power supply harness
or ground harness.

778 ST-86
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S5T430B

Diagnostic Procedure 11
SYMPTOM:

Parking brake input is not present.

YrMONITOR TENO FALL [yl
VHCL SPEED SF okmish
STEERING ANG Lo
NEUTRAL SIG ON
STOP LAMP SW OFF
PKB/CLUTCH Sw ON
NEUT POS! SW ON
ENG SPEED UNDER 1500
HICAS SOL RO.00A
POWER STR SOL  1.08A

L RECORD |
TOMONITOR ¥¢NO FAIL [yl
FAILSAFE/N OFF
FAILSAFE NON
WARNING LAMP OFF

| RECORD

55T350C

% CONNELT

O

13

o]

PU/Y

(&

<

®
@

|

START Gl
VAP
CHECK CONNECTOR CONTINUITY. OK‘ Poor connector connec-
Disconnect control unit connector and " tion EM
reconnect it firmly. Conduct self-diagno-
sis,
LG
NG
B EF
=
CHECK CONTROL UNIT INPUT SIGNAL. |OK | Reptace control unit. =6
Set CONSULT in DATA MONITOR v
mode. FiE
ON-OFF display
OR
@ Measure voltage variations AT
between control unit terminals
@ and @) when parking brake .
is engaged. PD
Voltage:
0V — Approximately 12V A
NG
RA

Check parking brake switch or clutch
swiich and harness.

$8T020CA

ST-87

BR

HA

EL

779



SUPER HICAS SYSTEM — Trouble Diagnoses

Diagnostic Procedure 12
SYMPTOM:

Inhibitor switch input is not present.

START

S$5T430B
YrMONITOR YINO FAL [yl
VHCL SPEED SE Okm/h
STEERING ANG Lge
NEUTRAL SIG ON
STOP LAMP SW OFF
PKB/CLUTCH SW ON
NEUT POSI SW ON
ENG SPEED UNDER 1500
HICAS SOL RO.00A
POWER STR SQOL  1.06A
( RECQORD |
WMONITOR YenNO FAIL  [y)
FAILSAFE/V OFE
FAILSAFE NON
WARNING LAMP CFF
| RECORD |
S8TAs0C
IE ’E CONNECT @
Q [&]
14 24
G 8
@&
\ T
S8T021C

¥
CHECK CONNECTOR CONTINUITY. OKL Poor connecter connec-
Disconnect control unit connector and T tion
reconnect it firmly. Conduct self-diagno-
sis.
NG
= !
CHECK CONTROL UNIT INPUT SIGNAL. {OK

Set CONSULT in DATA MONITOR
mode.
ON-OFF display

OR
Measure voltage variations
between control unit terminals
@ and @) when shift lever is
moved from P to any other posi-
tion.
Vollage:

®

0V — Approximalely 12V

NG

A 4

Check inhibitor switch or neutral switch
and harness.

780

ST-88

Replace control unit.




SUPER HICAS SYSTEM — Trouble Diagnoses

o]

|s

o]

Lw

J

S8T249CA

Diagnostic Procedure 13
SYMPTOM:

Engine revolution input is not present.

CHECK FOR LOOSE CONNECTOR.
Disconnect and re-connect control unit
connector and repeat self-diagnosis.

OK | Poor connector contact

NG

'

CHECK INPUT SIGNAL TO CONTROL
UNIT.
Turn ignition switch “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.

NG

¥

Check harness and ECM (ECCS control
module) output.

ST-89

Y

MA

FA

HA

EL

e
=
=

781



SUPER HICAS SYSTEM — Trouble Diagnoses

Control Unit Inspection Table
The standard values (voltage} measured with an analeg tester, in contact with the controi unit terminai,

are shown below:

Terminal No. Application Standard value
1 Service support CLK input Puise wave (153.6 kHz Approximately 7V)
Servi t RX output (R tion from CON-
2 eTvIce suppor output (Reception irom {Not specified serial pulse data)
SULT)
Key switch ON: Approximately 12V
3 IGN power suppl . . i
P PRIy Key switch in other position: 0V
4 Battery Approximately 12V
. . . At idling: Approx. 1V
5 Engine speed signal (ECM signa!
g P ignal { gnal) At about 2,500 rpm; Approx. 3V
Rear wheel rotating
Vehicl i |
6 ehicle speed signa 0V « — greater than 5V (approx.), intermittent
7 Steering neufral position sensor Approximately 5V (Neutral position)
8 Resistance of power steering solenoid 4 - 602
i TX output {T ission for CON-
9 Service support output {Transmission for (Nol specified serial pulse dala)
SULT)
10 Ground ov
. . Brake ON: Approximately 12V
I
11 Stop tamp switch signa Brake OFF: OV
13 Parking brake signal Parking brake engaged: Approximately 12V
Shift | i iti her th
14 Inhibitor signal 't. ever in angl( position other than
Parking: Approximately 12V
Steeri hee! t d
15 Steering angle sensor-1 signal eering w ee. urne ) R
0 <« — Approximately 5V, intermittent
. . Steering wheel turned
16 Steering angle sensor-2 signal 0 «— — Approximaleiy 5V, intermittent
18 Resistance of fail-safe valve 13- 170
19 IGN ' lgnition switch ON: Approximately 12V
power supply Ignition switch in other position; 0V
Lamp ON: OV
20 HICAS ing |
warning famp Lamp OFF: Approximately 12V
22 Resistance of HICAS solenoid (RH) 4 - 6C) (Voltage varies with steering operation.)
23 Resistance of HICAS solenocid {LLH) 4 - 6} {(Voltage varies with steering operation.)
24 Ground ov

..

—
AN
W
O
IS
M
o))
~

20 22|23|24

5ST438B

782

ST-90




SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Without With
SUPER HICAS | SUPER HICAS
Steering model Power steering @ﬂ
Steering gear type PR26SE
Steering overall gear ratio 17.0 WA
Turn of steering wheel 29
{Lock to lock) ’
Steering column type Collapsible M
inspection and Adjustment e
STEERING WHEEL STEERING GEAR AND LINKAGE o
. . . E |>[
Steering whee! axial play - 0 (0) Steering gear type PRIESE Bl &
mm (in) Item E@
Steering wheel play ) 0-35 (- 1.38) Tie-rod cuter ball joint
Swinging force 4.9 - 46.1 [FE
(al cotter pin hole) N (kg, Ib) (0.5-4.7,1.1-104)
Rotating torque 0.29 - 2.94
STEERING COLUMN N-m {(kg-cm, in-1b} (3.0 -30.0, 256 - 26.0) AT
Axial end play mm (in) 0 (0}
Steering column length "“L," 642.2 - 643.8 Tie-ro¢ inner ball joint .
mm (in) (25.28 - 25.35) il
. . 7.8-736
Steering column lower shaft langth “L," 326.4 - 328.0 Swinging force N (kg Ib) (0.8-75, 18 - 16.5)
mm {in) {(12.85 - 12.01) )
Rotating torque 1.0-88 =4
N-m (kg-cm, in-Ib} {10 - 90, 8.7 - 78.1)
Axial end play mm {in}) 0 (0}
Tie-rod standard length "“L" RA
. 163.3 (6.43)
mm (in)
“. Measuring point
eF B

5573158

*Measuring point

=t

ST-91

L BIF
&

5573048
Rack stroke "'L" mmi {in} | 65.5 (2.579) EL

)4
%q{@m

SS5T307B
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SERVICE DATA AND SPECIFICATIONS (SDS)

POWER STEERING

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

Without With
SUPER SUPER
HICAS HICAS

(SUPER HICAS)

Rack sliding force N (kg. Ib}

Under normal operating

oil prassure

Range within +11.5 mm
(£0.453 in) from the neu-
tral position

216 - 275 (22 - 28, 48 - 62)

Power cylinder lower link
bal! joint

Except above range

Not more than 294 (30, 66)

Retainer ‘adjustment
Adjusting screw

initial tightening torque
N-m (kg-cm, in-1b)

4.9 - 5.9 (50 - 60, 43 - 52)

Relightening torgue
after lcosening

0.05 - 0.20 0.5 - 2.0, 0.43 -
1.74)

Tightening torque after
gear has settled

4.9 (50, 43)

Swinging force* N (kg, 1b) 03 _2"492_ ;1%2_ 9.3)
Axial end play mm {in) ¢ (D}
Power cylinder lower link
standard length "L mm {in) 309.5 (12.19)
Stroke (frem neutral position) mm (in) 3.0 {0.118)
*. Measuring point
L |
*
55T486B

Returning angle  degree

50° - 110°

Pinion gear preload without gear
afl N-m (kg-cm, in-Ib)

Within 100° from the neutra!
pasition

Average rotating tarque

0.78 - 1.27
(8.0-13.0.6.9-11.3)

Maximum torque Increment 0.4 {4, 3.5)
Except above range

Maximum rotating torgue 1.9 (19, 16)

Maximum torque increment 0.6 (6, 5.2}

Steering wheel turning force
{Measured at one tull turn from
the neutral position)

N {kg. Ib)

39 (4, 9) or less

Fluid capacity (Approximate)
€ {US gt, Imp qgt)

Oil pump maximum pressure
kPa (kg/em?®, psi)

13 2.0
(1-3/8, 1-1/B) | (2-1/8, 1-3/4)
Main:
7.649 - 8,238
7,645 - 8,238 (78 - 84,
1,109 - 1,194}
(78 - B4, Sub:
1,109 - 1.194) 6,375 - 6,865
{65 - 70,

924 - 995)
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