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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlIR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps 1o reduce the risk or sever-
ity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System con-
sists of air bag modules (located in the center of the steering wheel and on the instrument panel on the pas-
senger side), sensors, a diagnosis unit, warning lamp, wiring hamess and spiral cabie.

Information necessary to service the system safety is included in the RS section of this Service Manual.

WARNING:

To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.

All SRS electrical wiring harnesses and connectors are covered with yetlow outer insulation. Do
not use electrical test equipment on any circuit related to the SRS.

Steering System

Before disassembly, thoroughly clean the outside of the unit.

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

Place disassembled parts in order, on a parts rack, for easier and proper assembly.

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

- Before inspection or reassembly, carefully clean all parts with a general purpose, non-flammable

solvent.

Before assembly, apply a coat of recommended ATF* to hydraulic parts. Vaseline may be applied
to O-rings and seals. Do not use any grease,

Replace all gaskets, seals and O-rings. Avoid damaging O-rings, seals and gaskets during instal-
lation. Perform functional tests whenever designated.

Automatic transmission fluid

Special Service Tools

Tool number

{Kent-Moore No.) Description

Tool name

Kv48100700 Measuring pinion rotating torque

(J26364)

Torque adapter Q

NT169
5T27180001 M10 x 1.25 pitch Removing steering wheel
(J25726-A) -
Steering wheel puller
29_mm & 5 M8 x 1.25 pitch
NT544  (1.34 in) =
HT72750000 a b Removing ball joint

{J24319-01)
Ball joint remover

a: 32 mm (1.26 in)
b: 70 mm (2.76 in)
r: 11 mm (0.43 in} radius

NT546
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PRECAUTIONS AND PREPARATION
Special Service Tools (Cont’d)

Tool number
{Kent-Moore No.) Description @l
Tool name
ST27091000 To cil pump To control valve Measuring oil pressure .
(J26357 and J26357-10) outlet PF3/8" Te My
Pressure gauge (fernale) PF3/8"
{fmale) }
B
NT547 Shut-off valve
KV48102500 Measuring oil pressure A
( — ) PF3/A" _, @ e
Pressure gauge adapter .t\\e\)! A\
= BF &
@) Ee
PF3/8" M1B x 1.5 pitch
NT542 M18 x 1.5 pitch EE
ST31278000 Measuring turning torque
(See J25765-A) eL
@ GG91030000 e
e
(J25765-A) o= .%_.
Torque wrench T Torque wrench R
—. i
(2 HT6294000 @)—@\ . . with range of
( — ) D ® 1/4" to 3/8 29 N-m
o Socket adapter @/ 318" to 1/2" goi:g;m' AT
HT62900000 -
« — )
Socket adapter NT541 ER
KV48104400 Reforming teflon ring
« — )
Rack seal ring reformer [,
a: 50 mm {1.97 in} dia.
b: 36 mm (1.42 in) dia. BiA
NT550 c: 100 mm (3.94 in)
Kv32101100 Removing and installing tube seat =
( — ) b BR
Pin punch (\
a: 6 mm (0.24 in) dia.
. NT548 a b: 55 mm (217 in)
KVv40106300 350 - 3.52 Installing rear sensor (HICAS)
( — ) A12 (0.47) {0.1378 - 0.1386) BS
Spacer 17 {0.67
BT
50 {1.97)
NT350 38 (1.50) Unit: mm (in) -
[3lfy
EL
103
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PRECAUTIONS AND PREPARATION

Commercial Service Tools

Tool name Description
Rear oil seal drift Installing rear oil seal
M
a: 28 mm (1.10 in) dia.
NTO063
Pinion oil seal drift Installing pinion oil seal
a :
a: 35 mm (1.38 in)} dia.
NT063

Qil pump attachment

Disassembling and assembling oil pump

NT179 Unit: mm {(in}

CONSULT Program Card

Use CONSULT pregram card “"UE940” when CONSULT is used on
SUPER HICAS system.

ST-4



ON-VEHICLE SERVICE

Checking Steering Wheel Play
*  With wheels in a straight-ahead position, check steering wheel G
play.
Steering wheel play:
35 mm (1.38 in) or less M,
¢ [f it is not within specification, check the following for loose or
worn components. :
Steering gear assembly A =
Steering column
Front suspension and axle
5571038, t@‘

Checking Neutral Position on Steering Wheel

oK NG ‘
Pre-checking EG
*  Make sure that wheel alignment is correct.
/ Wheel alignment: ER
\ =) Refer to SDS in FA section. :
Q s Verify that the steering gear is centered before removing the
S 4 steering wheel. eL

Checking

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

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

3. |f the neutral position is between two teeth, loosen tie-rods lock
nuts. Turn the tie-rods by the same amount is opposite direc-
tions on both left and right sides. EB)

Front Wheel Turning Angle
1. Rotate steering wheel all the way right and left; measure turn- BA&
ing angle.
Turning angle of full turns:
Refer to SDS in FA section.

SMA127 BT

2. [f it is not within specification, check rack stroke.
Rack stroke “L’’: HA
Refer to SDS (ST-80).

%@ | EL

5813078
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ON-VEHICLE SERVICE

SS5T309B

50 - 80°C

HOT:

HOT
COLD

OK
|-—— (122 - 176°F)

S5T280BA|

Checking Gear Housi'ng Movement

1.

Check the movement of steering gear housing during station-
ary steering on a dry paved surface.
Apply a force 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

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

Adjusting Rack Retainer

Perform this driving test on a flat road.

Check whether vehicle moves in a straight line when steering
wheel is released.

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

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

Checking and Adjusting Drive Belts (For power
steering)
Refer to Checking Drive Beits in MA section.

Checking Fluid Level

Check fluid level.

Check fluid level with dipstick on reservoir cap. Use “HOT” range
at fluid temperatures of 50 to 80°C (122 to 176°F). Use “"COLD"
range at fluid temperatures of 0 to 30°C (32 to 86°F).

CAUTION:

Do not overfill.
Recommended fluid is Automatic Transmission Fluid

“DEXRON™ II” type or equivalent.

ST-6



ON-VEHICLE SERVICE

$5T310B

After turning

35T108B|

S8T090B

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 reservoir tank rises to 60
to 80°C (140 to 176°F).

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

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

CAUTION:

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

than 15 seconds.

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

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

washer and connector.

Bleeding Hydraulic System

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

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

Repeat steering wheel operation until fluid level no longer
decreases.

3. Start engine.

Repeat step 2 above.

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

a. Generation of air bubbles in reservoir tank

b. Generation of clicking noise in oil pump

c. Excessive buzzing in oil pump

Fluid noise may occur in the valve or oil pump. This is common

when the vehicle is stationary or while turning the steering wheel

slowly. This does not affect performance or durability of the system.

Checking Steering Wheel Turning Force
(For power steering)

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

2. Start engine.

3. Bring power steering fluid up to adequate operating tempera-
ture. [Make sure temperature of fluid is approximately 60 to

80°C (140 to 176°F) é
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 specification, check
rack sliding force,

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.

c. While pulling tie-rod slowly in the £11.5 mm (0. 453 in} range
from the neutral position, make sure rack sliding force is within
specification.

L R
7

EF &

!E'Ifia
=

FE

HA,

EL
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ON-VEHICLE SERVICE

Rack sliding force

1/

Max. value + Min. value)

Average value =t >

%

Maximum value

Minimum value

N 115 Rack stroke
eutral {0.453)

position

-11.5
{(—0.453) Unit: mm {in}
S5T717A

-p

‘ "' 7777 ‘ |

ST2709100C (J26357 and J26357-10)
- 1

High-
pressure

Low-pressure

. Direction of oil flow hose SS5TB34-B

Checking Steering Wheel Turning Force
(For power steering) (Cont’d)
Average rack sliding force:
Without HICAS
206 - 265 N (21 - 27 kg, 46 - 60 Ib)
With HICAS
201 - 250 N (20.5 - 25.5 kg, 45.2 - 56.2 Ib)
d. Check sliding force outside above range.
Maximum rack sliding force:
Not more than 294 N (30 kg, 66 |b) beyond above
value
6. If rack sliding force is not within specification, overhaul steer-
ing gear assembly.

Checking Hydraulic System

Before starting, check belt tension, driving pulley and tire pressure.

1. Set Tool. Open shut-off valve. Then bleed air. (See “Bleeding
Hydraulic System”.)

2. Run engine.

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

to 176°F).

WARNING:

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

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

increases to maximum. This will raise oil temperature abnor-

mally.

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

CAUTION:

Do not hold the steering wheel in a locked position for more
than 15 seconds.
Qil pump maximum standard pressure:
7,649 - 8,238 kPa (78 - 84 kg/cm?, 1,109 - 1,194 psi)
4. If oil pressure is beiow the standard pressure, slowly close
shut-off valve and check pressure.
*  When pressure reaches standard pressure, gear is damaged.
*  When pressure remains below standard pressure, pump is
damaged.
CAUTION:
Do not close shut-off valve for more than 15 seconds.
5. [If oil pressure is higher than standard pressure, check oil pump
flow control valve.
6. After checking hydraulic system, remove Tool and add fluid as
necessary. Then completely bleed air out of system.

ST-8



STEERING WHEEL AND STEERING COLUMN

Alr bag module

@l
0o¢ )20 - 39
Steering tube assembly (3.0 - 4.0, 22 - 29) B
Steering wheel
LG

> N T
L E®
13 -16 FE

(1.3 -1.6,9 - 12)

[O)24 - 29
{24 - 3.0, 17 - 22)
EN

[) : Nem {kg-m, fi-Ib)

Lower joint | el
S8T359C

MY

Removal

STEERING WHEEL AT
\ * Remove air bag module and spiral cable. Refer to “Removal
— Air Bag Module and Spiral Cable”, “SUPPLEMENTAL

RESTRAINT SYSTEM" in RS section. P

FA

SBF812E . &

¢ Align spiral cable correctly when installing steering wheel.
a. Setthe front wheels in the straight-ahead position. B
b. Make sure that the spiral cable is in the neutral position.
The neutral position is detected by turning left 2.5 revolutions
from the right end position. Align the two marks (¥ ).

CAUTION:

The spiral cable may snap due to steering operation if the pgg
cable is installed in an improper position.

Also, with the steering linkage disconnected, the cable may
snap by turning the steering wheel beyond the limited number BT

@ of turns. (The spiral cable can be turned up to 2.5 turns from
the neutral position to both the right and left.)
\ HA
EL
DX

Alignment mark

MBF487BA,

ST-9 729



STEERING WHEEL AND STEERING COLUMN

Removal (Cont’d)
* Remove steering wheetl with Tool.

8875158
Gutou portion — Installation
@ STEERING COLUMN
L *  When installing steering column, fingertighten all lower bracket
Z and clamp retaining boits; then tighten them securely. Do not
N apply undue stress to steering column.
* When attaching coupling joint, be sure tightening bolt faces
cutout portion.
CAUTION:
After installation, turn steering wheel to make sure it moves
Lower joint ssteona| SMoothly. Ensure the number of turns are the same from the

straight forward position to left and right locks.
Be sure that the steering wheel is in a neutral position when
driving straight ahead.

Disassembly and Assembly

Steering lock
assembly M

Jacket tube \
agsembly \ \

Combination
switch assembly

Jacket tube
bracket insula1or7

Column shaft assembly

(13- 1.6,

\ 9- 12)// - 7.
P /

) - //Lo er joint

g %\H 24 - 29

[ : Nem (kg-m, ft-Ib) (2.4 - 3.0, 17 - 22)

S8T148C

730 ST-10



STEERING WHEEL AND STEERING COLUMN
Disassembly and Assembly (Cont’d)

When disassembling and assembling, unlock steering lock

with key. al
* Install O-ring ) before inserting shaft into jacket tube. =
Ensure that rounded surface of snap ring faces toward bear-
ing when snap ring is installed.
(LA
P
| L — ” |
Bl
SST428A) LS

* |[nstall snap ring on upper shaft with box wrench.

Upper shaft Eg@
FE
Gl
MT
® Steering lock
a) Break self-shear type screws with a drill or other appropriate AT
tool.
b) Install new self-shear type screws and then cut off self-shear
type screw heads.
PD
FA
R
Inspection
BE

*  When steering whee! does not turn smoathly, check the steer-
o , ing column as follows and replace damaged paris.
//% a. Check column bearings for damage or unevenness. Lubricate '
g with recommended multi-purpose grease or replace steering |l
column as an assembly, if necessary.
b. Check steering column lower shaft for deformation or break-
age. Replace if necessary. RS
*  When the vehicle is involved in a light collision, check steering
column length “L,” and steering column lower shaft length
8ST315B “L,". If it is not within specifications, replace steering column BT
as an assembly.
Steering column length “L,”:
749.4 - 751.0 mm (29.50 - 29.57 in) FIA
Steering column lower shaft length “L,:
280.6 - 282.2 mm (11.05 - 11.11 in)

EL

ST-11 731
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POWER STEERING GEAR AND LINKAGE (Model PR26AE)

Removal and Installation

24-29
(24 -3.0,17-22)

’ Cotter
[U]29-39(3.0-4.0,22.29)Jpang

Q Gear and linkage
assembly

Front

\H 88 - 108 {9.0- 11.0,65 - 80)

() : Nm tkg-m, ftb)

SS5T317B

CAUTION:

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

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

* |nstall pipe connector.
@ Low-pressure side
[J): 36 - 40 N'm (3.7 - 4.1 kg-m, 27 - 30 ft-Ib)
@ High-pressure side
[0): 30 - 35 N'm (3.1 - 3.6 kg-m, 22 - 26 ft-Ib)

S8T3188

ST-12



POWER STEERING GEAR AND LINKAGE (Model PR26AE)

Removal and Installation (Cont’d)

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

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

)

i,

* [Initially, tighten nut on tie-rod outer socket and knuckle arm to
29 to 39 N'm (3 to 4 kg-m, 22 to 29 ft-Ib}. Then tighten further [EF &
to align nut groove with first pin hole so that cotter pin can be EG

installed.
CAUTION: EE
Tightening torque must not exceed 49 N-m (5 kg-m, 36 ft-Ib).
Gl
arm S5T824A [MET

e Before removing lower joint from gear, set gear in neutral
{wheels in straight-ahead position). After removing lower joint, i
. . . : e
put matching mark on pinion shaft and pinion housing to record
neutral position.
* To install, set left and right dust boots to equal deflection, and 90
attach lower joint by aligning matchmarks of pinion shaft and
pinion housing.

733
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POWER STEERING GEAR AND LINKAGE (Model PR26AE)

o @, 16-21 (16 - 21,12 - 15 T
@b ((W H Rear housing cover- A /r

Rear housing assembiy|ld Bee

-

- /
L
ﬁc;gnués % Pinion
(4.0 - 6.0 Adjusting screw g :ﬁg’
29 - 43
: Pinion i
assemnbly

Spring
Washer Q:’W\@ Spring disec
@ O-ring Q -
[T 20 - 26 (2.0 - 27, 14 - 20) % ) \
o

® Shim
/@ \NS— __Pinion oil seal
Washer /D - @/ I}

Spring seat

Retainer

Cylinder tube
H 20 - 26 (2.0 - 2.7, 13 - 200

Rack seal
6 ring Q
@ % Rack assembly /’
O-ring Q

| Rack oil seal Q Dust boot
/Cotter pin 639 Boot band '\0

Tie-rod Boot clamp
=% 129 - 39 X

Steering gear Spacer

& Lock plate spacer $%¢
¢ #
Tie-rod inner socket
[C] 78 - 98 (8.0 - 10.0, 58 - 72)
[O)7s - 98 3.0 - 100, 58 - 72)
T

ie-rod outer socket
Do not disassemble.

Rack oil seal @

End cover assembly
[O)s9 - 74 (6 - 7.5, 43 - 59)

\Gear' housing
Center bushing

[T Nem (kg-m, f1-Ib)

85T428CA

734 ST-14



POWER STEERING GEAR AND LINKAGE (Model PR26AE)

Kv48100700
51J26364)

{See J25765-A)

77
> 4
% ST3127S000
)

5573208

Rack seal
ring .

58T052C

-,

Rack oil seal
Center bushing

Extension bar

Ny

29 mm socket

S5T472A

Disassembly

N

Noeom Ao

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

Before measuring, disconnect cylinder tube and drain
fluid.

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.

Remove pinion gear.

Be careful not to damage pinion gear when removing pin-
ion seal ring.

Remove tie-rod outer sockets and boots.

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

. remove socket.

Remove retainer.

Remove pinion assembly.

Use a 2 to 2.5 mm (0.079 to 0.098 in} diameter drill to com-
pletely remove staked portion of gear housing end.

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

. Remove rack seal ring.

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

Remove rack seal ring.

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

Be careful not to damage rack.

1.

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

Do not scratch inner surfaces of pinion housing.

Inspection

Thoroughly clean all parts in cleaning solvent or automatic
transmission fluid “DEXRON™II” type or equivalent. Blow dry
with compressed 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-15
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POWER STEERING GEAR AND LINKAGE (Model PR26AE)

QOuter ball joint
A

=
E

Quter ball joint

S8T152C

Inner ball jeint

— Inner ball joint

Measuring point

S8T153C

Kv48104400
=
Rack seal ring

Rack teeth

i YRR T LR R ERLE

Position and
secure sea|.

S5T084B

Inspection (Cont’d)

PINION ASSEMBLY

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

* Check that all bearings roll freely. Ensure that balls, rollers and
races are not cracked, pitted or worn.

TIE-ROD OUTER AND INNER SOCKETS

¢ (Check ball joints for swinging force.
Tie-rod outer and inner ball joints swinging force “A’":
Refer to SDS (ST-80).
e Check ball joint for rotating torque.
- Tie-rod outer ball joint rotating torque “B™":
Refer to SDS (ST-80).
¢ (Check ball joints for axial end play.
Tie-rod outer and inner ball joints axial end play “C”’;
Refer to SDS (S$T-80).
* (Check condition of dust cover. If cracked excessively, replace
outer tie-rod.

CYLINDER TUBES

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

Assembly

1. Using a heat gun, heat new teflon rack seal ring to approxi-
mately 40°C {104°F). Then place it onto rack.

*  Using Tool, compress rack seal ring securely on rack.
Always insert the tool from the rack gear side,

ST-16



POWER STEERING GEAR AND LINKAGE (Model PR26AE)
Assembly (Cont’d)

2. Insert rack oil seal.
* Place plastic film into rack oil seal to prevent damage by &l

rack teeth.
e Always remove plastic film after rack oil seal is positioned
~— - i , MA
< T 7 * Make sure lips of rack oil seal face each other.
Rack oil seal
SST201A) e

Center 3. Instalt center bushing and rack oil seal with rack assembly.

bushing

EF
EG

FE

©L

SST830A) T

4, Insertrack oil seal and end cover assembly to rack then tighten

¢ Rack oil seal end cover assembly. AT

End cover assembly

PD

FA

§ST321B RA

2-3mm 5. Fasten cylinder end cover assembly to gear housing by stak-
(0.08 - 0.12 in) ing. BR

RS
End cover

Gear asssmbly

housing
S5T0738 ET

6. Set rack gear in neutral position.
Rack stroke “L": A
Refer to SDS (ST-80).

g e EL

35T307B

ST-17 737



POWER STEERING GEAR AND LINKAGE (Model PR26AE)
Assembly (Cont’d)

7. Coat seal lip of new pinion oil seal with multi-purpose grease.
l. Install it intc pinion housing of gear with a suitable tool.
* Make sure lip of oil seal faces up when installed.

Gear housing

Suitable
tool \

0il seal
Rack assembly ___ S8T322B

8. Install pinion bearing adjusting shim(s).

*  Whenever pinion assembly, gear housing and rear housing are
disassembled, replace shim(s) with new ones. Always use the

/ same number of shim(s) when replacing.

S8TO74B)

©

Install pinion seal ring on pinion gear assembly.

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

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

5573238

10. Apply a coat of multi-purpose grease to needle bearing roller

Gear housin . .
using and oil seal lip.

Rack assembly

Needle bearing
S8T075B|

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

S55T324B

738 ST-18




POWER STEERING GEAR AND LINKAGE (Model PR26AE)

Assembly (Cont’d)

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

installing rear housing. @l
Rear housing
Gear MA
housing
El]
SST325B LG

13. Ensure that the rack is centered. Install rear cover cap so that

Protrusion protrusion of rear housing cover is positioned as shown in fig- [EF &
%0° WL_% ure. EC
= Be careful not to damage worm ring and oil seal.
%__C‘V
; PE
3 \ Center
of rack @ﬂ:
NG
$5T3268 T

14. Install solenoid valve.

&

20

BA

S5T316B BA

15. Install diaphragm spring at retainer.

Diaphra Painted white ; N N . . .
soring gm\@/’ »  Always install retainer, spring washer and diaphragm spring in

R
that order.
Washer \@
Retainer f// ~

¢ Make sure convex end (painted white) of diaphragm spring -
ST

@

faces outward when installing.
16. Install retainer spring and adjusting screw temporarily.

RE

SST0E7H BT

CAUTION:

Ensure steering gear spacer is installed with rubber side fac- [H32
ing rack.

* Attach lock plate @ to tie-rod inner socket (D .

* Insert steering gear spacer ® to rack @ . _ EL

¢ Apply locking sealant to inner socket threads @ . Screw inner
socket into rack @ and tighten to specified torque.
¢ Clinch lock plate at two places. X

SS8T327BA

ST-19 739



POWER STEERING GEAR AND LINKAGE (Model PR26AE)
Assembly (Cont’d)

17. Install steering gear spacer ® to lock plate @ .

18. Tighten outer socket lack nut.
Tie-rod length “L":
Refer to SDS (ST-80).
19. Measure rack stroke.
Rack stroke “L’":
Refer to SDS (ST-80).

S8T054C

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

55T3298

21. Install boot clamps.

* To install, wrap boot clamp around boot groove twice. To
tighten clamp, place a screwdriver through both rings. Twist
rings 4 to 4-1/2 turns while pulling with a force of approx. 98 N
(10 kg, 22 Ib).

O

S8T097B

* |Install boot clamp so that it is to the rear of the vehicle when

Center of rack —Center of pinion L Lld o ‘
gear housing is attached to the body. (This will prevent inter-
ference with other parts.)

Less than
42 mm )
(165 In
I\ @ot
/ Y e
Center of .
retainer
80° - 1000

(Both sides) S8T330BB

740 ST-20




POWER STEERING GEAR AND LINKAGE (Model PR26AE)
Assembly (Cont’d)

- *  Twist boot clamp in the direction shown in figure at left.
98 N (10 kg, 22 1b) 98 N {10 kg, 22 Ib) 5
. it

( <2 I
A
El]
/ " Left 1urn Right turn
SST440A LG
* After twisting boot clamp, bend twisted and diagonally so it
does not contact boot. EF&
EG
FlE
@
o
53T128B BT
Adjustment
Lock nut )
Apply sealant. Adjust pinion rotating torque as follows: AT
1. Set gears to Neutral without fluid in the gear.
2. Coat the adjusting screw with locking sealant and screw it in.
3. Lightly tighten lock nut. PD
4, Tighten adjusting screw to a torque of 4.9 to 5.9 N-m (50 to 60

kg-cm, 43 to 52 in-Ib).

5. Loosen adjusting screw, then retighten it to 0.05 to 0.20 Nm FA
- {0.5 to 2 kg-cm, 0.43 to 1.74 in-Ib).
Adicat ' L 6. Move rack over its entire stroke several times.
justing screw o
SST089B Fﬂﬁ%

7. Measure pinion rotating torque within the range of 180° from
neutral position. BR
Stop the gear at the point of maximum torque.

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

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

Kv48100700
a5 {J26364)

J L §T31275000
) {See J25765-A)

SST320B 2T

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

SST557A

ST-21 741



POWER STEERING GEAR AND LINKAGE (Model PR26AE)
Adjustment (Cont’d)

11. Check rack sliding force on vehicle as follows:
a. Install steering gear onto vehicle, but do not connect tie-rod to
knuckle arm.
Connect all piping and fill with steering 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.
Pull tie-rod slowly to move it from neutral position to +11.5 mm
(£0.453 in) at speed of 3.5 mm (0.138 in)/s. Check that rack
sliding force is within specification.
SST0508 Average rack sliding force:
e =(Max. value + Min, value) Without HICAS
2 206 - 265 N (21 - 27 kg, 46 - 60 Ib)
With HICAS
/ Maximum value 201 - 250 N (20.5 - 25.5 kg, 45.2 - 56.2 Ib)
g. Check sliding force outside above range.
Maximum rack sliding force:
Minimurm value Not more than 294 N (30 kg, 66 ib) beyond above
value
* |If rack sliding force is not within specification, readjust by
Y Ti 6 Tack Stroke repeating adjustment procedure from the beginning.
(-0453) NeUra g 45— o mmam | ® I rack sliding force is still out of specification after
position | SSTri7A readjustment, gear assembly needs to be replaced.

Pooo

-

Average valu
%

Rack sliding force

742 ST-22



POWER STEERING OIL PUMP

326 - 33

27 - 3.4,
20 - 25)

Adjusting bolt -

Lock nut
D16 - 21 g@y@’
(16 - 21,12 - 15)

&l
) A
SR
g Ell]
@\ [T]18 - 24

(1.8 - 2.4, 54 - 68 (55 - 6.9, 40 - 50 ;
% 13 -17) Q ¢ )\ LG
Copper washer QE

AN

Connector [J] 69 - 78 (7.0 - 8.0, 51 - 58) EF
Do not disassemble. © &y EC
O-ring €9 I} Pulley \

Control valve )
Connector bolt 49 - 69 (5.0 - 7.0, 36 - 51) ¢ @%' Spring FE
M / @ )
%\ Flexible hose . s Snap ring
| ()14 - 18 / S K Drive shaft assembly L
(14-18,10-13) oil seal G4
Suction pipe - @
o Q
0-ring 83¢ Y | 7 o \ Wave washer— Front housing AT
Gasket Q:g P V -~ o?% % =) 0-ring ilnner)@ E Sub-bracket
Rear housin 3 @ 2 O-ring (Outer) ¢ I - AT
g 8 \ \ Front side plate ‘ o
*@_ g ﬁ Vane
@@@ J J\]\ L9 \ \ Rotor /‘a
 Pin - \ 327 - 35 BD
@® Cam ring (2.8 - 3.5,
[ 31 - 42 3.2 - 43, 23 - 31) 20 - 26)

[O): Nem (kg-m, ft-b)

S58T360C FA

Pre-disassembly inspection
Disassemble the power steering oil pump only if the following items ER

[s]3)

are found. _

s Qi leak from any point shown in the figure.

* Deformed or damaged pulley. ST

* Poor performance

RS

55T1288 BT

Disassembly

CAUTION: A

® Parts which can be disassembled are strictly limited.

Never disassemble parts other than those specified.
Disassembhle in as clean a place as possible. EL
Clean your hands before disassembly.

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

Follow the procedures and cautions in the Service DX
Manual.

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

ST-23 743
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POWER STEERING OIL PUMP

Disassembly (Cont’d)

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

Extension bar

O I o Drive shaft

[ | = | ! S8T010B

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

AN
/ ! SSTOR4A

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

Control valve

S8T177C

Inspection

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

Assembly

Assemble oil pump, noting the following instructions.
* Make sure O-rings and oil seal are properly installed.
* Always install new O-rings and oil seal.
m ¢+ Be careful of il seal direction.
® Cam ring, rotor and vanes must be replaced as a set if neces-
sary.
* Coat each part with ATF when assembling.

S5TO38A

ST-24



POWER STEERING OIL PUMP

Rear housing side

Frant housing side

Punchmark

S55T2894A)

Flat portion

Round portion

SSTB43A

J Rear housing side

S8T4974]

Assembly (Cont’d)

Pay attention to rotor direction.

A
EM

LG

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

FE
GL

T

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

PO

FA

BR

RS

BT

HA

EL

ST-25 745



TWIN ORIFICE POWER STEERING SYSTEM

746

Hydraulic Circuit

Steering gear assembly

Speed sensor
Reservoir
tank Pump C‘P
| []
[ L
Control unit
§ST3378
Schematic
IGNITION SWITCH
BATTERY ON or START
Il
DATA LINK
CONNECTOR Fuse [/]  FusE FUSE |/] FusE
FOR CONSULT
STOP LAMP
= SWITCH
POWER
STEERING
SOLENOID
VALVE 4 !
E o , POWER STEERING _E,;E‘;L‘?'C
1 CONTROL UNITE OMETER
INHIBITOR
SWITCH
M A @
LE KNS
% : ::qf;r r:s::lill 11 VEHICLE
- - - = - SPEED =
PARK/NEUTRAL  NEyTRAL PARKING CLUTCH PEDAL  SENSOR
POSITION RELAY  pogmion BRAKE  POSITION SWITCH
SWITCH SWITCH S8T3520

ST-26




TWIN ORIFICE POWER STEERING SYSTEM

iagram

D

iring

W
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TWIN ORIFICE POWER STEERING SYSTEM

748

Steering force —»

Steering force during
fail-safa control _l

Steering force

during full turns

175
(109)

200
(124}

150
(93
Vehicle speed km/h (MPH) —=

100
(62)

0 50
@ @
S8T338B

Trouble Diagnoses

PRECAUTIONS

Before diagnosing the power steering system, ensure
that:

Vehicle stopped

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

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

c. Wheel alignment is adjusted properly.

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

Vehicle in operation

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

Preliminary knowledge helpful in conducting diagnoses

The power steering system is a twin orifice type, which uses a
vehicle-speed sensing, electronic control design. Valve sensitivity
is controlled in response to vehicle speed to achieve optimum
steering effort. When a vehicle-speed signal is not entered into the
power steering control unit for approximately 10 seconds during
normal operation (see NOTE below), a fail- safe system activates
to maintain the steering effort at a level similar to that experienced
during high-speed operation.

Mare precisely, if a foot-brake signal, parklng -brake signal and/or
transmission position signal (N or P-range signal on automatic
transmission models and a neutral or clutch signal on manual
transmission models) are not entered, the power steering system
is held in a “fail-safe” control state. When this happens, a symp-
tom referred to as “heavy steering during stationary turmns” some-
times occurs.

NOTE:

Normal operation refers to a driving condition in which:

A/T models

s Brake pedal is released.

* Parking brake lever is released.

s Shift lever is in any position other than “P” or “N”.

M/T models

+ Shift lever is set in any position other than “Neutral” posi-
tion.

* Clutch pedal is released.

ST-28



TWIN ORIFICE POWER STEERING SYSTEM

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 1

SYMPTOM: @l
Heavy steering operation during stationary turns

v/ ﬂ\.
START A
4 B
1) CHECK STOP LAMP SIGNAL,
Turn ignition switch “ON” {with engine
OFF), release foot brake pedal and park- LG
ing brake lever.
' o Set shift lever to any position except “P” E &
mrs H====== and “N” on automatic transmission mod- EEF@&
it els or set shift lever to any position except ¥
Gé} /Y “N" on manual transmission models, and
ensure clutch pedat is released. FE
~
s
A GL
l‘ : A k4
= Depress brake pedal and check voltage Yes | Go to 2) on page ST-31.
§5T779B| | between solenoid valve terminals of data " MT
link connector for CONSULT.
‘4 Marmal stap lamp switch
e sulic o Malfunchiomng stog lams switeh AT
- Foct brake depressed
g 1 44 - 6.6V
| I ED
| WoAs |
" Apprax. 10 sec.
54
Voltage:
4.4 - 6.6V (constant}
No RA
Y
Does terminal voltage drop to 1 - 1.5V No | Go to 5) on page ST-33. .
range approx. 10 seconds after ignition " el

switch is turned ON?

®

ST-29 749
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TWIN ORIFICE POWER STEERING SYSTEM

Y

v

H O

SST780B

Trouble Diagnoses (Cont’d)

®

Check if stop lamp switch signal is
present at power steering control unit.
Voltage: 12V
{Brake pedal depressed.)

No

Yes
r

S8T779B

Ensure that power steering controf unit
connector is connected properly.

A J

Malfunctioning stop lamp

"| switch system

After ignition switch is turned “ON",
depress brake pedal and check voltage
between solenogid valve terminals of data
link connector for CONSULT.

4.4 - 6.6V (constant)

No

Yes
y

| Malfunctioning power

steering control unit.

Check if heavy steering operation occurs
during stationary turns.

Yes

No
4

END

ST-30

Go to 4) on page ST-33.




TWIN ORIFICE POWER STEERING SYSTEM

Trouble Diagnoses (Cont’d)

L .
2) CHECK PARKING BRAKE SIGNAL.
Release foot brake pedal and apply park-

ing brake lever.

Check voitage between solenoid valve
terminals of data link connector for CON-
SULT.

Normal stop 1amp swieh

{ ______ Maltunetioning &tep lamp gwitch
Ignition Switth ON

| Fogt brake depressad

Vollage

_______

Voltage:
4.4 - 6.6V (constant)

Yes
I

No

h A

>

Ga to 3) on page ST-32.

Does terminal voltage drop to 1.0 - 1.5V
range approx. 10 seconds after ignition
switch is turned ON?

No

58T781B
(8]
h o]
HS.
CONNECT .

|

& .
838717828

Go to 5) on page ST-33.

brake lever.
Check voltage between solenoid valve
terminals of da*a link connector for CON-
SULT.
Voltage:
4.4 - 6.6V (constant)

Yes

r

Yes
B y
Check it parking brake switch signal is No Malfunctioning parking
present at power steering control unit. brake system
Voltage: 0V '
{Parking brake applied)
Yes
k4
Ensure that power steering control unit
connector is connected properly.
Y
’__;l_.lm ignition switch ON and apply parking | N©

> Malfunctioning power
steering control unit

S5T781B

Check if heavy steering operation occurs
during stationary turns.

Yes

Y

No

y

END

ST-31

Go to 4) on page ST-33.

FD

FA

R,

BT

HA

EL
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TWIN ORIFICE POWER STEERING SYSTEM

Trouble Diagnoses (Cont’d)

3) CHECK NEUTRAL POSITION SIGNAL. Yesh Depress clutch pedal (M/T
Release parking brake lever. model} and move shift
Move shift lever to Neutral position (A/T lever to “P” position (AT
and M/T models). Check voltage between model).
sclenoid valve terminals of data link con- No | Check voltage between
nector for CONSULT. | solenoid valve terminals at
4 Bormal stog: lamg; swirch data link connector for
lanion swetch oN MRIURERORNG SI00 1P st CONSULT.
5 Foot trake depressed Voltage:
T Aoy 4.4 - 6.6V (constant)
W Yes
|- Apprﬂ;."ﬂ [ __i e
=3 e ¥
T5. Voltage:
DISCONNECT 4.4 - 6.6V (constant) Go to 4) on page ST-33.
€ No
5 <
(&) '
Check if terminal voltage drops to 1.0 - No | Go to 5) on page ST-33.
1.5V range approx. 10 seconds after igni- "
1 tion switch is turned ON.
5577838 Yes
= E] ¥
r o Check if position switch signal is present No .| Malfunctioning position
% 5] at power steering control unit. " switch system
% Voltage: OV
YiL (Position switch is ON.)
V
\_ D_ Yes
. ¥
clﬂ Ensure that power steering contro! unit
connector is connected properly.
5577848
A4
Turn ignition switch ON, depress clutch No Malfunctioning power
pedal {(M/T model} or move shift lever to steering control unit
“P" position (A/T model).
UISCONNECT Check voliage between solenaid valve
E@ terminals of data link connector for CON-
~ SULT.
(ﬁ@ Voltage:
4.4 - 6, 6V (constant)
Yes
= y
ssT7838| | Check if heavy steering operation occurs | Y€S | Go to 1) on page ST-29.
during stationary tums. "
No
hd
END

752

ST-32



TWIN ORIFICE POWER STEERING SYSTEM
Trouble Diaghoses (Cont’d)

4) CHECK POWER STEERING SOLE- No Malfunctioning power i
NOID VALVE FOR PROPER CPERA- "1 steering solenoid valve
TICN.
Disconnect solencid valve connector. WA
Does plunger click when voltage is applied
between connector terminals {on solenoid
. valve side)? EM
Lisrten _fgr
Solenol
operating Yes
sound. — $8T528C h 4 LG
* Malfunctioning steering gear assembiy
* Malfunctioning oil pump EE
EG
FE
GL
MT
: ' No T AT
=) Ml o 5) CHECK POWER STEERING CON- .| Maifunctioning ignition
ns ST TROL UNIT FOR PROPER OPERA- "| power circuit
CONNECT GIY TION. B
e Check if power voltage is present at
@E@ : pogelrt steerng;Vcontrol unit.
'oltage:
4
Yes
SST7868 B v
Measure solenoid valve resistance. No .| Malfunctioning solenoid
Disconnect solencid valve connector, and ] valve system
check resistance between connector ter- BR

e e@ =

SE8TY87B

minals {on solenocid valve side.)
Resistance:
4 - 6 chms

Yes

A 4

| Ensure that power steering control unit

connector is connected property.

b4

Check if heavy steering operation occurs | Y68

during stationary turns.

| Maifunctioning power
"| steering contro! unit

No
h 4

END

ST-33
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TWIN ORIFICE POWER STEERING SYSTEM

LS5
TS

DHSCONNECT

&

B/Y

&)

@

S8T783B

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 2
SYMPTOM:

Light steering operation during high-speed driving

Raise rear wheels off ground and start
engine.

y

YiG

b

CONNECT

SST179C

Check voltage between solenoid valve | Y&S

terminals of data link 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
100 km/h (62 MPH):
1.8 - 2.8V

No

h 4

Check speedometer for proper opera- NG

.| Malfunctioning vehicle speed

tion.

sensor or speedometer

CONNECT

&)
HS.

@

[ )
3]

S8T3610]

’_Check if vehicle speed signal

754

OK
y
Check ASCD and vehicle speed-sensing | NG
door lock for proper operation. "
OK
B} y
No

Check if vehicle speed signal is present

is present at speedometer.
Disconnect speedometer
from vehicle to facilitate
work, Reconnect wiring.
Measure voltage between
speedometer terminals while
driving vehicle at very slow
speeds.

1V {Min.) and 5V (Max.)

are alternately repeated

Yes No

at power steering control unit.
While driving at very slow speeds, con-
nect powsr steering unit connector.
Measure terminal voltage.
1V {Min.) and 5V (Max.) are alter-
nately repeated

Yes

F

y

Malfunctioning
speedometer

y

Ensure that power steering control unit
connector is connected properly.

v
®

ST-34

Improper connection
between speedometer and
power steering control unit




TWIN ORIFICE POWER STEERING SYSTEM

Zd o
5.

DISCONNECT

€
&)

8/y

85877838

Trouble Diagnoses (Cont’'d)

mscﬂumsm
.

E

S3T787B

DISCONNECT e ‘}

Listen tar
solenoid
operating
sound.

Disconnect solenoid valve
connector, and check resistance
between connector terminals {on
solenoid valve side).
Resistance:
4 - 6 ohms

58T528C

Yes

F

@
D] i
Measure voltage between solenoid OK | Check if steering operation is
valve connector terminals of data heavy during high-speed driving.
link connector for CONSULT while No Yo
driving vehicle from 0 to 100 km/h ®
{0 to 62 MPH).
r
Voltage:
0 kmvh (0 MPH): END
4.4 - 6.6V
100 km/h (62 MPH):
1.8 - 2.8V —
NG
¥ y
Measure solenoid valve resis- Disconnect solencid valve connec-
tance. tor.
Na

Apply voltage between connector
terminals {on solenoid valve side)
and check if solenoid valve clicks
(which indicate operation).

No Yes

»

r

Malfunctioning power steering con-
trol unit

Malfunctioning sole-
noid valve

ST-35

¥

= Malfunctioning steering gear
assembly
» Malfunctioning oil pump

&
=

RIA

=]

LG

EF &
EC

FE

oL

)

FA

RA

BR
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TWIN ORIFICE POWER STEERING SYSTEM

Trouble Diagnoses (Cont’d)
CONTROL UNIT INSPECTION TABLE

The standard values {voltage), measured with an analog tester in
contact with the control unit terminal, are shown beiow:

Te;lrr:nal Application Standard value
1 Power Approx. 12V
2 Ground ov
Vehicle speed sensor 1 volt {min.} and 5 voits (max.). are-.
3 . alternately repeated when vehicle is
input .
driven at very slow speeds.
s Pressed: Approx. 12V
4 Stop lamp switch input Released: OV
0V (clutch engaged and shift lever in
“N" positicn)
. ... M/T models
° Neutral switch input OV (selector lever in “N” or “P” posi-
tion) ... AT models
4 - 5V (except for the above)
6 Parking brake switch Applied: OV
input Released: Approx. 12V
Power steering solenoid 0 km/h (0 MPH) 4.4 - 6.6V
7 S 9 100 km/h (62 MPH) 1.8 - 2.8V
P Fail-safe 1.0 - 1.5V

PERFORMANCE OF CONTROLLER

- 1.1 ////
<
@ 10 //A
g
g i
g 0.8
5
[+ -
3
06
0.5+
0.25 | L
0.1
12 {7} {30 (19) (50 (31} 175 (109)
T T I T T T T L T T T T T T T T T T T
0 50 (31) 100 150 200
(62) {93) (124)

Vehicle speed km/h (MPH)

S5T3498
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SUPER HICAS SYSTEM

HICAS Component Parts Location

Steering
angle sensor

Power steering
solenoid

Control unit

— Actuator

§8T362C

G2

M2,

BT

System Diagram

Frant

Vehicle speed sensor

Control unit

Steering angle sensor

Actuator

HICAS motor

Rear main sensor

Rear sub sensor

S53T363C

ST-37
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SUPER HICAS SYSTEM

Lines parallel to
center line of body

Q Tge:no__e_-ir? a_nBe =
Front 8 Total 1 ol S_FA22g4A
-NISSAN
CONSULT
UES4C
START
I SUB MODE |

3574240

B SIMULATED DRIVE TEST
M SELECT MONITCR ITEM

MAIN SIGNALS

| SELECTION FROM MENU |
[ START |
. . S58T375B
BACTIVE TESTH
DRIVE  HICH SPEED
CONDITICN
= = —=MONITOR= = =
STEERING ANG L 0°
RR ST ANGMAI 24V
RR ST ANGSUB 24V
POWER STR SOL  1.05A
MOTOR CURRENT  00A
| CANCEL l
S8T409C

On-vehicle Service

MEASURING REAR TOE-IN

Measure distance “A” and “B” at the same height as hub
center.
Toe-in:
Refer to SDS in RA section.

INSPECTION OF HICAS SYSTEM OPERATION

CAUTION:

¢ Ensure that shift lever is set to “P” position (A/T model)
or “Neutral”’ position (M/T model) before checking HICAS
system operation.

¢ Use CONSULT program card “UE940” when CONSULT is
used.

When CONSULT is used:

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

2. Connect CONSULT unit to data link connector for CONSULT
and start engine.

3. Touch “START"” on CONSULT display.

4. Touch “HICAS”, “ACTIVE TEST" and “SIMULATED DRIVE”

in that order,

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

6. Touch “START".
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SUPER HICAS SYSTEM

Neutral position

S8T384C

Neutral position

85T384C

On-vehicle Service (Cont’d)

7.

Operate engine, and turn steering wheel more than 180° in one
direction from the neutral position. Measure extension value of
one actuator 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
actuator by adding {measured) extension and retraction val-
ues.

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

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

When CONSULT is not used:

Have a helper sit in the drivers compartment and raise vehicle.
(Use a 2-pole lift or a center pole lift so that the four wheels
are free to rotate.)

Set HICAS system in self-diagnosis mode.

Turn ignition switch “"OFF”.

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

Turn ignition switch “QN”.

Immediately start engine.

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

Turn steering wheel to a point approximately 30° from the
neutral position, then set steering wheel back to the neutral
position and check to ensure that rear wheels turn to the left
and right alternately.

Operate engine, and turn steering wheel more than 180° in one
direction from the neutral position. Measure extension value of
onhe actuator 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
ratraction value of the other. Determine strokes of respective
actuator by adding {measured) extension and retraction val-
ues.

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

Specifications:
When turned to the right
3 mm (0,12 in) ‘
When turned to the left
3 mm (0.12 in)
Total stroke
6 mm (0.24 In)

FE
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SUPER HICAS SYSTEM

Repair of Component Parts
ACTUATOR

(8.6 - 11, 62 - 80)

Q) 45 - 60
(4.6 - 6.1, 33 - 44)
[ : Nm (kg-m, fi-ib)
SST365C
Removal
e Detach actuator lower links from axle housing sockets with
Tool.

¢ Disconnect harness connectors and remove actuator.

760

CAUTION:
Remove one side of rear tire and draw out actuator through

the space where tire is removed.

5873660
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SST367C

Kv40108300
L=

S58T368C)

DISCONNECT

4 €

L

S8T389C

88T370C

Repair of Component Parts (Cont’d)

Installation

1. Before installing actuator on suspension member, wipe actua- g
tor bracket and mating surface of suspension member. Using
the left side of the bracket as a reference point, locate the right
side (oblong hole side} and install actuator. MA

CAUTION:

* To prevent entry of foreign particles, clean harness con-
nectors using dry compressed air. EM

2. Install actuator and harness connectors.

LG

3. If sensors were removed, perform the following operations:

(1) Remove inner side boot clamp of either boot, and set Tool EF &
between actuator and inner socket as shown at left. EG

FE
GL
M

(2) Remove sensor connectors, then remove sensors.

(3) Remove HICAS motor connector, and set ignition switch to AT
ON.

(4) Connect 8V source (four 1.5V dry cells connected in series) to
HICAS motor, and actuate metor in the direction that will cause B
the Tool to clamp, thereby setting rack in neutral.

Alternate method: Remove HICAS motor, and move rack using
a screwdriver. EA,

CAUTION:

Never apply 12V (battery voltage) to HICAS motor.

If positive voltage is applied to HICAS motor connector termi- pa

nal @, rack will move to the right. If positive voitage is applied

to terminal @ , rack will move to the left.
BR
RS
BT

(5} Install each sensor together with a new O-ring, and tighten
temporarily with mounting screw. HA

CAUTION:

Install each sensor as shown at left so that sensor pawl will

engage with actuator pawl. EL

(6) Install harness connector.

DX
761
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SUPER HICAS SYSTEM

YrVONITOR Y FAILURE  [y]

VHCL SPEED SE OmPh
STEERING ANG L 3°
NEUTRAL SIG ON
STOP LAMP SwW OFF
PKE SW ON
NEU/CLUTCH SW O N
ENGINE SPEED 700rPm
RR ST ANG MA| 24V
RR ST ANG.SUB 24V

I RECORD ]

TIMONITOR  ¥r FALURE  [3]

YAW RATE SEN ooV
POWER S5TR SOL 1064
MOTOR CURRENT R 424
HICAS RELAY ON
FAILSAFE OFF
WARNING LAMP  OFF
RR ST ANG VOL 5.0V
Yaw RATE VOLT oV
C/J VOLTAGE 14 4y

[ RECORD |

YIMONITOR ¥ FAILURE (3]
MOTOR VOLTAGE 144V

RECORD ]

S8T372C

CONNELT

€

[:

) oo

A, £

2

SST37TIG

Repair of Component Parts (Cont’d)
(7) Adjust each sensor to the reference value.

Read sensor data on data monitor.

CAUTION:
“FAILURE"” will be displayed during data monitoring. This will
not interfere with this operation.
Read data by applying circuit tester leads to sensor connec-
tor.
Front steering angle (degree):
L-0, R-0
Rear main sensor (V):
Approx. 2.44
Rear sub sensor {V):
Approx. 2.44
Rear sensor source voltage (V):
Approx. 5.0

(8) Tighten each sensor mounting screw to the specified torque.
[3: 1.5 -1.9 N'm (0.15 - 0.19 kg-m, 1.1 - 1.4 ft-Ib)

(9) Remove Tool.

CAUTION:

If the Tool is difficult to remove, tap it lightly.

Never attempt to apply reverse voltage to the motor to move

the rack in the opposite direction.

(10) Perform “ERASE” using CONSULT so that past sensor error
data will be erased. Alternative method: Disconnect battery
negative cable, and Isave the cable disconnected for more
than 30 minutes,

(11) Perform self-diagnosis to check sensar condition.
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Repair of Component Parts (Cont’d)

4. After installing lower link assemblies, check toe-in to ensure
that it is within specifications. If it is not within specifications,
perform proper adjustments.

Refer to “SUPER HICAS” in RA section.

Rear
sub

Y sensor

Actuator

— Inner socket T4

78 - 98
(8.0 - 10, 58 - 72)
Boot clamp Q

Dust boot

\ [
Cagy
| m—
!— Rear main T@) Boot band
sensor HICAS L[DN§ - 12 (78 -9
/ 15-18 Z motor L (0.8 - 1.2, 5.5 - 8.7) (8- 10,58 - 72)
{015 - 0.19, 1.1 - 1.4) O-ring #24 Quter link
[ : N-m {kg-m, ft-Ib) SSTA73C
Actuator cannot be disassembled beyond limit shown above.
Disassembly
1. Loosen outer link lock nut.
2. Remove outer link and outer link lock nut.
3. Remove clamps and dust boots.
4. Attach wrenches to left and right ball joint sockets, and turn in

directions that loosen lower links. Remove one of loosened
lower link assemblies.

5. Remove HICAS motor.

sstazag, 6. Remove main and sub sensors.

Assembly

1. Apply Lockiite to inner ball joint thread. install lower link
assembly. Attach a wrench to inner ball joint (to prevent it from
turning), tighten inner socket to specified torque.

Inner socket:
[0): 78 ~ 98 N-m (8 - 10 kg-m, 58 - 72 ft-Ib)

S8T375C

ST-43
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SUPER HICAS SYSTEM

]

S5T392B|

SRAB63A

8574758

Repair of Component Parts (Cont’d)

2. Install dust boot using new boot band and clamp.

» Apply a coat of grease to grooves at boot location.

» H main sensor and sub sensor are removed, do not install
inner boot clamp. Install it after completing sensor instal-
lation and adjustment.

3. Install outer link lock nut and outer socket. Tighten outer link
lock nut.
Link standard length “L":
Refer to SDS (ST-81).

4. Install HICAS motor.
5. Install main and sub sensors.
Refer to ST-41.

STEERING ANGLE SENSOR

® Ensure that steering angle sensor bolts are secure and tight.
e | any part of steering angle sensor is malfunctioning, replace
steering angle sensor assembly.
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Trouble Diagnoses

CONTENTS

How to Perform Trouble Diagnoses for Quick and Accurate Repair ..........cccccoo e, ST-46
BYMPLOM AN et ercn et e e et e e e R e e e bt e e e e nse e aas ST-47
Preliminary CREeCK ... et sr e rrr e a s s e s ST-48
Component Parts and Harness Connector Locations ... s ST-50
CITCUIT DIAgQIAM ...ttt et e e ee et vt et e s s et e nn e same e e eareee e r e e nanene s rasmsrnesorrnesrannes S5T-51
WIFING DIAGIAM ... e e e e b e e e RS e a e s e e be s s bbb b e s e b e ks ba b s ssbe s pa s ae e ST-52
Self-dIAgMOSIS .......oo i e e e e et s e e ae e e e e nneas ST-54
Control Unit Power Supply and Ground Circuit Check ...............ccocoviieriiii e ST-57
Diagnostic Procedure 1

SYMPTOM: No warning lamp comes on when ignition switch is turned “ON”. ... ST-58
Diagnostic Procedure 2

SYMPTOM (A): Warning lamp comes on during operation. ...........cccocoiiiiiiiiiice e ST-58

SYMPTOM (B): Warning lamp stays on after engine stars. ... ST-59
Diagnostic Procedure 3

SYMPTOM: Considerable resistance is felt during stationary steering operation. ........................... ST-60
Diagnostic Procedure 4

SYMPTOM: ADNOIMEl NOISE QCCUIS, oooeeiiieiiiie et er et es e es e steereee s are e e e s et an e e eeamneseasnnsessarneaannns ST-61
Diagnostic Procedure 5

SYMPTOM: Other abnormalities ....ooooo i e oo rans ST-62
Diagnostic Procedure 6

SYMPTOM: System is not set in self-diagnosis mode. ... ST-65
Diagnostic Procedure 7

SYMPTOM: Control unit is abnormal. ..o ST-68
Diagnostic Procedure 8

SYMPTOM: HICAS motor power supply is NOt PreSent. ... e ST-68
Diagnostic Procedure 9

SYMPTOM: HICAS motor output is NOt Present. ...t e ST-69
Diagnostic Procedure 10

SYMPTOM: Vehicle speed signal is ot present. ... ST-70
Diagnostic Procedure 11

SYMPTOM: Steering angle sensor input is Not present. ..., ST-71
Diagnostic Procedure 12

SYMPTOM: Rear main or sub sensor input is not present. ... ST-72
Diagnostic Procedure 13

SYMPTOM: Parking brake input iS NOt PreSent. .. ..o...ociiiiriiin s ene ST-75
Diagnostic Pracedure 14

SYMPTOM: Inhibitor switch (A/T) or neutral position switch and clutch switch (M/T) input is

MOL PTESENT. ... ittt iviitiire i ctretesretber e e te e bt ae e e a s s e aees sasaemeseensateneesemssaeseen sadeeessaesarean e se santaessaeee sanaraens 8T-76
Diagnostic Procedure 15

SYMPTOM: Engine speed signal is Not Present. ... e enes e ST-77
Control Unit Inspection Table ...t e s ST-78

ST-45

GL

MT

AT

PR

RS

765



SUPER HICAS SYSTEM

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

Work flow

CHECK IN -+~ Reference item

y
LISTEN TC CUSTOMER COMPLAINTS AND CONFIRM.

'

INVESTIGATE ITEMS RELATED TO EACH SYMPTOM. Symptom Check
(See page
§T-47.)
r
BASIC INSPECTION
A
PERFORM SELF-DIAGNOSIS Self-diagnosis ]
g PERFORM REAR WHEEL ACTION CHECK (See page
ST-54.)
Preliminary
check
Rear wheel
action check
{See page
5T-48.) |
4
INSPECTION ON THE BASIS CF Diagnostic Pro-
EACH SYMPTOM cedures 1to 6
“ (See pages
ST-58 to 65.)
4
Self-diagnostic item
INSPECTION ON THE BASIS OF Diagnostic Pro-
EACH MALFUNCTION cedures 7 to 15
(See pages
ST-68 to 77.)
h v
REPAIR/REPLACE
NG FINAL CHECK
l OK
CHECK QUT
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Trouble Diagnhoses (Cont’d)
SYMPTOM CHART

Diagnostic table @&l
Prelimi- .
PROCEDURE nary Diagnostic Procedure
Check Mlﬂﬂ!
REFERENCE PAGE {ST-) 48 (48|58 |58 |60 |61 |62 |65|68 |68 |69 |70 71| 72|75 16|77
ric|lo|lv|lv|o|~|o|la|B|F ¥ 2(32|R
i) o] €O @D [+ [ [+ ] ] @ 2] [ o @ [
—lal515|5|5|5(5|5|5|5|3|533[51315 EM
5518|8318 5|8|8|8|%|8|5(8 5|33
2I8|18(S|88|8|8|8|8|8|E|8|8|8|g|8
SYMPTOM c|ols|la|a|a|&a}a|l&a|s5|&a|lals]|s|&8|&|&
EiEle|lele|e|lefleije|lelelelelalelels
clelz|lz'% |2 | |SR3| %|B%i2|B|2|B|%|% LG
eE|eEle[2|g|g|2|2|E|E|2fgje|2|&efe|ze
?|2|8| 8 S|e|f S| SIS S| ST F| 8
clal|ld|&|a|c|D|le|o|&|a|lo|bdla&a|a|ld|b .
No warning lamp comas on when ignition switch is turned “ON" O EF &
Waming lamp comes on when engine is running OO0 O E@
Considerable resistance is felt during stationary steering operation. (@] 8]
‘Small resistance is felt when steering during high speed driving. O FE
Abnormal noise is emitted. ol Re] O
Other abnormalities OO @]
System is not set in self-diagnosis mode. O
Self-diag- ©[L-
nosis code Diagnesed pan COMSULT indication
No.
11 HICAS control unit CONTROL UNIT O T
12 HICAS motor power supply is {MOTOR VOLTAGE o
not prasent. [LOW VOLTAGE] (sa)
MOTOR QUTPUT
13 HICAS mator output is not [ABNORMAL SIG] (ea) o AT
present. MOTOR QUTEUT
[MOTOR LOCK] (eb)
VEHICLE SPEED SEN ) ED
29 Vehicle speed signal is not [NO SIGNAL] (ea) o
presant. VEHICLE SPEED SEN
{31G-SUDDEN TURN] {eb)
STEERING ANGLE SEN . EA
0o [NO ANG SIGNAL) (ea) o
STEERING ANGLE SEN
[ANG SIG FIX] (e€)
% STEERING ANGLE SEN ' BA
] Steering angle sensor input is [[NO NEUT SIGNAL] (eb}
P not presem, STEERING ANGLE SEN
[NEUT 31G-360° OFF] (ec)
g, 23 STEERING ANGLE SEN © BR
e [NEUT SIG-30° ON] {ed)
'ﬁ-:.'_, STEERING ANGLE SEN
@ [OFFSET NEUT] (s}
RR ST ANGLE SENSOR ST
[MAIN SIGNAL] (ea)
04 Rear main sensor input is not |RR ST ANGLE SENSOR o
present. [OFFSET SIG] {sc) RS
RR ST ANGLE SENSOR
[ABNORMAL VOL] {ed)
RA ST ANGLE SENSOR
[SUB SIGNAL] (eb) BT
25 Rear sub sensor inputis not  |RR ST ANGLE SENSOR o
present. [OFFSET SIG] (ec)
AR ST ANGLE SENSOR
[ABNORMAL VOL] {ed) &
31 Parking brake input is not _ o
prasent.
Inhibitor switch (A/T) or neu- Eﬂ.—;
32 tral and clutch switch {M/T) — O
input is not present.
a3 Engine speed signal is not ENG REV SIGNAL O
present, [ABNORMAL SIGNAL] J]X

ST-47 | 767



768

SUPER HICAS SYSTEM
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SELF-DIAG RESULTS

&

H
i
A

.

DATA MONITOR
ACTIVETEST

|

[N

ECM PART NUMBER

[
r

2
c

S8T529C

LIL

=
e

B SIMULATED DRIVE TEST l
l@ SELECT MONITOR iTEM

MAIN SIGNALS

SELECTION FROM MENU

|
[
|
| START

|
|
|
l

ST3758

EACTIVE TESTH

DRIVE  HICH SPEED
CONDITION -
= = =MONITOR=— = =
STEERING ANG L 0°
RR ST ANG.MAI 2.4V
RR ST ANG.SUB 2.4V
POWER STR SOL  1.06A
MOTOR CURRENT  00A

[ CANCEL ]

55T409C

Trouble Diagnoses (Cont’d)
PRELIMINARY CHECK

Check 1
Perform self-diagnosis.
Refer to “Self-diagnosis” on page ST-54.

Check 2

Perform rear wheel action check.

CAUTION:

Ensure that shift lever is set to “P” position (A/T model) or
“Neutral” position (M/T model) before checking HICAS system
operation.

When CONSULT is used:

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

2. Connect CONSULT unit to data link connector for CONSULT
and start engine.

3. Touch “START” on CONSULT display.

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

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

6. Touch “START.”

7. While running engine, turmn steering wheel more than 180° to
the left and right from the neutral position. Ensure that rear
wheels steer in response to rotation of steering wheel.
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SUPER HICAS SYSTEM
Trouble Diagnoses (Cont’d)

When CONSULT is not used:
1. Turn key switch “OFF”. @l

2. Set HICAS system in self-diagnosis mode.
(&) [aF /é(/wh\ (1) Tumn ignition switch “OFF”,
Sl (2) Set shift lever to “P” position {A/T model), or “Neutral” posi- ;
e/ tion (M/T model). .
(3) Turn ignition switch “ON”.

(4) Immediately start engine. EM
(5) Turn steering wheel from left to right (at least 20° from the
neutral position) 5 times or more, then depress foot brake

7[7 % j SST377C pedal at least 5 times all within 10 seconds after ignition switch LS
has been turned “ON”.
! 3. Tum steering wheel to a point approximately 30° from the

/—\ neutral position, then set steering wheel back to the neutral EF &
{ position and check to ensure that rear wheels tum to the left EG

"\ / h
W / I and right alternately.
o X j FE
~A_”"

CL

&5
Gl /S

<

MT

AT

PO
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SUPER HICAS SYSTEM

Trouble Diagnoses {(Cont’d)
COMPONENT PARTS AND HARNESS CONNECTOR
LOCATIONS

&

» ,//(

%‘7&( /II{

Control unit
S

.
} !/
il
i /A
/, i i
¢ Wi e

————{=Data link connector
for CONSULT

S
6l
o " HICAS motor —
[ @i/
{, _:/.v‘
— HICAS relay / -
Steering angle senscr i !
88T379C
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Trouble Diagnoses (Cont’d)

SUPER HICAS SYSTEM
CIRCUIT DIAGRAM
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

WIRING DIAGRAM

COMBINATION METER

CLUTCH
PEDAL
POSITION 29 | SPEEC— 014 STEERING
SWITCH 150——— OMETER —Ezls ANGLE
38 22 DATALINK SENSOR
HICAS CONNECTOR
39 35 JOINT FOR CONSULT
CONNECTOR
» [T 1 Jg[4]15015) -
= ol .[ 0 IMM % W
Sm EEAN ENEAEEE E IETEBI
& LT [T o8 228% om_ r Qo
L. > Oxm 1 mbgm
o
DIODE (W11} ° ¢
T Y/R
% E
ake] —v/PU
L1
L1
% ]
| ]
oLl
]
H‘ﬁ =
DIGDE |
—
To A/T
contral To ECM
unit
@ = (ECCS control
2= modulel
S
2
- iy
: ™
Q)
®gp® [ :
—_— ) «
BODY L PARK /NEUTRAL
GROUND  paRkiNG ROSITION
BRAKE RELAY L
SWITCH
| o e e
\ @ ;\.J 4;!.! ";.‘3
I @8 @ g
a®  (Blue)
& @ ®@EhH H®
. § 8 8
oo Wy A
@ ﬁ @ 5T1 NEUTRAL
a A POSITFON
e @wc:é 'Jo SWITCH
BODY POWER ) '
GROUND  STEERING e 53:@ SheED
SOLENQID t SENSOR
VALVE
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

FUSE BLOCK HICAS &l
(Refer to "POWER SUPPLY ,\RAE’{\S §5"§ RELAY  [LCAS MOTOR
ROUTING™ in EL section.) SENSOR SENSOR =3 B66
STOP LAMP Py
SWITCH IGNITION SWITCH | P 1P T,
ON or START | J
ol ®d ;ﬁ?(ﬁﬂ @ 1|
— axw 352 FR B =t =
S e 52 [
— @T RN [L, @ o G
| | | | | - | L
— 1y 1|
R/B R/B il
S — i il &
— it E@
1|t
G0 1
= _
B/Y BAY [—— EE
L/G LG
—o%
b GL
——— B =
— 4 k5 >
— L L 1 a
3 g T
(4]
{Main harness) g
T AT
To stop and -.——
tail lamp sensor
m o
25
5007 GROUND BODY GROUND -
B
R/8
B/Y
—— R
{Engine {Body
harness) harness)
RS
BT
p i 4 = .
[ 1l (N) : CANADA model
s 2 @ U.S5.A. model H@
| @ : M/T model A
& FUSE BLOCK (&) : A/T model
'-“:J {In RELAY BOX)
ol _@ [m g {Refer to “POWER SUPPLY EL
a ROUTING" in EL section.}
= 4
([

MST030A
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SUPER HICAS SYSTEM

I SELECT DiAG MODE

[

[ SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVETEST

ECM PART NUMBER

SN | SN | N | S | —

S8T530C

Trouble Diaghoses (Cont’d)
SELF-DIAGNOSIS

When CONSULT is used:

Start engine.

Touch START (on CONSULT display).
Touch HICAS.

Touch SELF-DIAG RESULTS.

Refer to CONSULT operation manual “HICAS” for details.

1.
(1)
()
(3)
(4)
(8)

4)

When CONSULT is not used:@
[f-diagnosis.

Input starting conditions for s

Turn ignition switch “OFF".

Set shift lever to “P” position (A/T model), or “Neutral” posi-
tion (M/T model),

Turn ignition switch “ON".

Immediately start engine.

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

Input self-diagnosis item.

Depress and release foot brake pedal.

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

(M/T model)

Depress clutch pedal and move gear shift lever to any position
other than Neutral and return to Neutral. Release clutch pedal.
(A/T medel)

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

Move car at least 3 meters (10 ft) forward and proceed at an
indicated speed of at least 2 km/h (1 MPHM) in seli-diagnosis
mode.
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Trouble Diagnoses (Cont’d)

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

When all systems are normal:

HICAS warning lamp flashes at 0.25-second intervals.

When there is a system malfunction:

Example: In case of code No. 12 (Motor power supply) and code

No. 23 (Steering neutral position)

If past fail-safe data is stored in memory, only troubled items
will be displayed in the illustrated sequence, and this display
will be repeated again.

Tens digit code: 1 sec. ON (1 sec. OFF)

Units digit code: 0.2 sec. ON (0.8 sec. OFF)

Pause between tens digit and units digit: 2 sec. OFF

Code change: 1.8 sec. OFF

Display repeats until
key switch is turned
OFF or after approximately

—= Di i 5 minutes have passed.

Indicator Diagnosis starts Y sec. 0.2 sec. f—
— - e
10 times
(—A*_"——-“\
ON | -
OFF —— ]
5 sec. |7 s5sec. 1 [ 7 - e T L
2 sec. 1.8 sec. 1 sec. 0.8 sec.
[ s L /
hd Y
Code No. 12 Code No. 23

§5T380C

Bl [f fail-safe function is currently being activated for the first time,
and if no past fail-safe history data is stored in the memory,
only troubled items will be displayed in the illustrated
sequence, and this display will be repeated again.

MA

EM

LG

Ef
EC

FE

CL

AT

PD

&,

59

&
RS
BT
HA

EL

ST-55 775
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Dispiay repeats until
key switch is turned
OFF or after approximately
5 minutes have passed.
\ndicator —* Diagnosis staris 1 sec. 0.2 sec.
ON — I -
OFF J - |
5 sec. | 5 sec. -] e e
2 sec. 1.8 sec. 1 sec. 0.8 sec.
LN v _/ \ v .
Code No. 12 Code No. 23

58Tas1 (ﬂ

CAUTION:

When steering angle sensor Error in self-diagnhosis (Code:
“No neutral signal (*b)”} is detected, check output of steering
angle sensor.

If output is not good, replace steering angle sensor.

If output is OK, disconnect connector of HICAS control unit
and connect it surely. Then perform SELF-DIAGNOSIS again
to check whether steering angle sensor Error is detected or
not.

Self-diagnosis code and diagnosed part indicated by flashing of HICAS warning lamp

Self-diagnosis . Self-diagnosis .
code No. Diagnosed part code No. Diagnosed part
1 HICAS control unit 24 Rear main sensor input is not present.
12 HICAS motor power supply is not present. 25 Rear sub sensor input is not present.
13 HICAS motor output is not present. 31 Parking brake input is not present.
. . - Inhibitor switch (A/T) or neutral and clutch
21 Vehicl | t t. 32 . .
ehicle speed signal is not presen switch {M/T) input is not present.
i i le signal . .

22 _Steerlng angle sensor (steering angle signal) 33 Engine speed signal is not present.

is not present.
03 Steering angle sensor

(steering neutral signal) is not present.

How to end the self-diagnosis mode

The self-diagnosis mode is ended by performing one of the follow-

ing:

® Turning ignition switch “OFF”.

s After self-diagnosing has been operated for approximately 5
minutes, the self-diagnosis mode will end automatically.

* Running a vehicle at speed of 15 km/h (9 MPH) or over.

The self-diagnostic results will remain in memory of HICAS control

unit.

ST-56
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m CONNECT
A€

[ _cru__ 1o connecton]

<

©
o

|

85T387C

W CONNECT
A€

chu — o] CONNECTOFII
4 14 34 40

t‘

&

S55T425C

Trouble Diagnoses (Cont’d)

How to erase self-diagnostic results
The self-diagnostic results are erased when one of the foliowing is ]

performed:

* Disconnecting battery terminal for more than 30 minutes.

¢ Touching “ERASE"” on CONSULT display of SELF-DIAGNQOS- MA

TIC RESULTS.

EM
LG
CONTROL UNIT POWER SUPPLY AND GROUND
CIRCUIT CHECK EF
Control unit power supply EG
Terminals Battery voitage existence FE
@ - Ground
@ - Ground Yes
3 - Ground Gl
MT
Control unit ground circuit
Terminals Continuity AT
@ - Ground
@ - Ground Yes
@ - Ground PD
FA
RA
BR
RS
BT
HA
EL
IoX
77

ST-57
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Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 1

SYMPTOM:
No warning lamp comes on when ignition switch is turned
“ON!!-

START

y NG
CHECK WARNING LAMP POWER SUP- »| Check and repair warning
PLY. lamp circuit.

1) Turn ignition switch “ON”.
SSTS77C| | 2) Measure voltage across control unit
connector terminal @ and ground.

Voitage:
CONNECT Approximately 12V
¢ OK
TF NG
[[_ciu__lof connecron]] CHECK CONTROL UNIT POWER SUP- ,| Check and repair power
% PLY AND GROUND CIRCUIT. supply and ground har-
Refer to page ST-57. ness.
OK
5 !
@i‘@ : Replace control unit.

S558T426C

DIAGNOSTIC PROCEDURE 2

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

START

’ Y
Check in self-diagnosis mode.
Refer to page ST-54.

Trouble is
. / fixed
. Repair malfunctioning part detected by N END
B seiect owe mooE [ (C—f:? @ b . g p >
SELF-DIAG RESULTS <Nl selr-aliagnosis.
[pata MoNTeR (ABS ;- [HICAS)~— Refer to Diagnostic Procedures 6 to 15.

ACTIVE TEST

~
Trouble is not fixed.
ECM PART NUMBER
Trouble is
_ v fixed.
% Check and repair connecters for improper END

ssTs29¢| | contact. i

)L

Trouble is not fixed.

h 4
Check steering neutral position and steer-
ing angle sensor.

Refer to page ST-5, ST-71.

8 ST-58
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_ Py SYMPTOM (B):
.&%’ Warning lamp stays on after engine starts. al
[M seiecT pwe moce [ (&) [az _
SELF-DIAG RESULTS @ i SD} /5 START
DATA MONITOR (nBS 5~ H'C‘“S: vy
ACTIVETEST d =
ECM PART NUMBER ’ Trouble is o
‘l— — v fixed.
' % Check in self-diagnosis mods. N END
Refer to page ST-54. " e
Repair malfunctioning part detected by
self-diagnosis.
Refer to Diagnostic Procedures 6 to 15, EF
. EG
Warning lamp
remains ON.
FE
&
h 4
; NG ; ; G
Check rear wheel action. Go to Diagnostic Proce-
Refer to PRELIMINARY CHECK (ST-48). "| dure 6 (ST-65).
OK M
h J
Check if HICAS warning lamp goes out Yes END AT
after engine starts. S A
No
y FD

Check engine speed signal.
Refer to Diagnostic Procedure 15 {ST-77).

4

BR

(A

EL

ST-59 m
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Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 3

SYMPTOM:
Considerable resistance is felt during stationary steering
operation.
START
y
SST383C| | CHECK CONNECTOR CONTINUITY. No END

Disconnect power steering solenoid con-
‘E!— ® CONNECT nector and control unit connector, and
E} reconnect them firmly.
— Start engine again, and check if consider-
|L C/U__ {Of CONNECTOR || able resistance is felt during stationary
¥ steering operation. ‘

@ L Yes
& = ' "

= CHECK OUTPUT SIGNAL FOR POWER .| CHECK CONTROL UNIT
ssTas4c| | STEERING SOLENOQID. POWER SUPPLY AND
Measure voltage variations between con- GROUND CIRCUIT.
trol unit connecter terminal 39 and ground. Refer to page ST-57.
Voltage: 4.4 - 6.6V OK NG
QK v
Check and
repair
power sup-
ply and
ister ground cir-
Listen for .
solenoid cuit.
operating
sound.  ggT508C y
Perform Diagnostic Proce-
dure 10. Refer to page
ST-70.
4
Check power steering solencid operation NG Replace power steering
while applying 5V voltage. "1 solenoid.

oK
A 4
Check and repair hamess between control
unit and power steering solenoid.

780 ST-60
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DIAGNOSTIC PROCEDURE 4

SYMPTOM:
Abnormal noise occurs.

START

h 4

Is noise generated when driving vehicle Yes‘ Noise occurs in any sys-
with HICAS motor connector discon- "] tem other than HICAS.
nected?
No
h 4
Check rear wheel action. No .| Check static HICAS char-
Refer to PRELIMINARY CHECK (ST-48). acteristic performance.
Does noise occur when rear whes! is Refer to flow chart A on
actuated after turning steering wheel page ST-63.
clockwise or counterclockwise? Check dynamic HICAS
Yes characteristic performance.
Refer to flow chart B on
page ST-64.
L 4
Is noise generated from HICAS motor or No .| Check for noise source.

rear senser?

Yes

Y

Check or replace noise generating parts.

ST-61
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A

Sl

LS

£ &

B

FE

GL

T

AT
i

PD

EA

-
8
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Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 5

SYMPTOM:
Other abnormalities

S8T4758

SELF-DIAG RESULTS ] 93/5/6
DATA MONITOR 1 ABS —|HICAS)—, START
ACTWE TEST | e N =
ECM PART NUMBER N
— :
7? Check in self-diagnosis mode. NG‘ Repair malfunctioning sys-
§5T529C| | Refer to page ST-54. tem detected by self-diag-
nosis.
oK Refer to Diagnostic Proce-
i dures 6 to 15.

b4

Check static HICAS characteristic perfor-
mance.
Refer to flow chart A on page ST-63.

Y

Check dynamic HICAS characteristic per-
formance.
Refer to flow chart B on page ST-64.

B
A 4

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

Refer to page ST-5.

ST-62
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M select owe MoDE [ (@ﬂ o=
SELF-DIAG RESULTS e
DATA MONITOR (ABS ~[HICAg)--,
q TN R
ACTIVE TEST
ECM PART NUMBER \ (
58T529C

S8T364C
DISCONNEST
€
an)
(—J@
5513850

Trouble 'Diagnoses (Cont’d)
A. Static HICAS characteristic performance check

START

Y

Set CONSULT in ACTIVE TEST
mode.
OR

Set self-diagnosis mode.
Refer to page ST-54.

®

&
b4

CHECK ACTUATOR STROKES.

Tum steering wheel approximately 180° to

the teft or right,

Each stroke from neutral position:
Approximately 3 mm (0.12 in)

oK

NG

y

END

CHECK RESISTANCE OF HICAS
MOTOR.
1) Disconnect HICAS motor connector.
2) Measure resistance between connector
terminals @ and @ .
Resistance:
Approximately 0.2 - 2.00

NG

OK

b J

CHECK REAR SENSOR.
Go to Diagnostic Procedure 12 (ST-72).

ST-63

Replace HICAS motor.

EM

LG

EF &
EC

FE

GL

BT

AT

RS

BY

HA

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

START

) 4

‘ﬁ'. Set in self-diagnosis mode.
{2y Reafer to page ST-54.

Y

CHECK REAR WHEELS FOR PROPER

MOVEMENT.

‘if-i"?‘ Rear wheels will turn to the left

&Y and right periodically if steering
wheel is returmed to neutral after
being turned by approximately 30°

in either direction.

Y

38T364C)

784

& DISCONNECT
A€
(11(2)

Q]

CHECK ACTUATOR STROKES.
Each stroke from neutral position:
More than 1.9 mm (0.075 in)

OK

NG

A

END

S8T385C]

CHECK RESISTANCE OF HICAS
MOTOR.
1) Discennect HICAS motor connector.
2) Measure resistance between connector
terminais (T and @ .
Resistance:
Approximately 20}

NG

OK

r

CHECK REAR SENSOR.
Go to Diagnostic Procedure 12 (ST-72).

ST-64

Replace HICAS motor.
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ST-65

DIAGNOSTIC PROCEDURE 6
SYMPTOM: @l
System is not set in self-diagnosis mode.
START A
L4
CHECK CONNECTOR CONTINUITY. OK END
85T386C| | Disconnect steering angle sansor connec- e LG
[E tor and conirol unit connecior, and recon-
FoToR oo A T nect them firmly. Conduct seli-diagnosis. EE &
e o NG EG
MEUTRAL 515G N k4
izOP LAMP Sw QFF NG i
NsifschVUTCH o 8 H CHECK CONTROL UNIT POWER SUP- Check and repair power FE
ENGINE SPEED  700tPm PLY AND GROUND CIRCUIT. supply and ground har-
RR 5T ANG.MA| 24V !
RR 5T ANG.SUB 24V Refer to page ST-57. ness.
I RECORD | oK L
YTMONITOR  TZNO FalL [
YAW RATE SEN 0.0v E
POWER STR SOL 1054 r
MOTOR CURRENT R 424 NG . MT
gmﬁ FR,fLAY gFr: CHECK STOP LAMP {NPUT SIGNAL. Chack and repair stop
WARNING LAMP  OFF Set CONSULT in DATA MONITOR lamp switch circuit.
RR ST ANG VOL ROV E 3
YAW RATE VOLT OOV mode. AT
C/U VOLTAGE 144y Check "STOP LAMP SW" ON-
[ RECORD | OFF display while operating brake
YWMONITCR  TeND FaiL (8] pedal. BD
MOTOR VOLTAGE  14.4v OR
.ﬁl" Measure voltage between control
A=/ unit connector terminal @ and BA
ground.
Brake ON:
RECORD Approximately 12V RA
SST415C Brake OFF:
’E ov
o CONNEGT
Hs. lOK BR
e Id] CONNECTOR | ®
22
& L %
OIS
SST385C BT
A
EL
DX
785
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E QONNECT
A€
T e b CONNECTOR |
21
t-@ S
S6Ta89C
E | CONNECT
Hs.
T _c/u_ | connecron]]
30
-~
L'@ h
SST3%00
786

Trouble Diagnoses (Cont’d)
®

Check “NEU/CLUTCH SW"” ON-
OFF display while operating shift
lever.

OR
Measure voltage between control
unit connector terminal @ and
ground.
“Neutral” position (M/T):
“P" and “N" position {A/T):
ov
Except those position:
Approximately 4.8V

o
(&)

h 4

OK

‘
CHECK PARK/NEUTRAL POSITION NG | Check and repair neutral
INPUT SIGNAL. "| position switch (M/T) or
Set CONSULT in DATA MONITOR park/neutral position switch
mode. (A/T) circuit.

Refer to “Position Switch
Check” in MT section or
“Electrical Components
Inspection” of TROUBLE
DIAGNOSES in AT sec-
tion.

CHECK CLUTCH INPUT SIGNAL. (M/T NG._

Check and repair clutch

model)

Set CONSULT in DATA MONITCR

mode.
Check “NEUW/CLUTCH SW” ON-
OFF display while operating clutch
pedal.
OR

Measure voltage between control
unit connector terminal @ and
ground.
Clutch ON:
ov
Clutch OFF:
Approximately 4.8V

=
®
S

oK
D v

switch circuit.

CHECK PARKING BRAKE INPUT SIG- NG

Check and repair parking

NAL.

Sst CONSULT in DATA MONITOR

=/ mode.
Check “PKB SW" ON-OFF display
while operating parking brake
lever.

OR

Measure voitage between contrel
unit cannector terminal G and
ground.
Parking brake ON:
ov
Parking brake OFF:
Approximately 5V

®

iOK

ST-66

| brake switch circuit.
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CONNECT

Lo
HS.

—1

L ew

|o] GoNNECTOR |

9

85T391C]

Trouble Diagnoses (Cont’d)

CHECK STEERING NEUTRAL POSITION
SENSOR INPUT SIGNAL.

Measure voltage between control unit con-
nector terminal @ and ground.

Steering wheel neutral position:
Approximately 5V

OK

2

35T382C

CONNECT

S558T393C

S5T394C

NG

y

.| Replace control unit.

CHECK STEERING ANGLE SENSOR
OUTPUT SIGNAL.

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

Neutral position:

Approximately 5V

When turned at least 20°:

ov

OK

NG

h 4

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

T cHECK STEERING ANGLE SEN-
SOR POWER SUPPLY.
1} Turn ignition switch “ON™.
2} Measure voltage across steering
angle sensor connactor terminal
IGN and ground.
Voltage:
Approximately 12V
CHECK STEERING ANGLE SENSOR
GROUND CIRCUIT.
Check continuity between steering
angle sensor terminal GND and body
ground.
Continuity should exist.

NG

h J

Check steering angle sensor power supply
and ground circuit.

ST-67

OK

Replace steering angle
sensor,

MA
EM

LG

BF
EC

CL
BT
AT
PD

FA

BR

RE

BT

787



SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 7
SYMPTOM:

Control unit is abnormal. (Code No. 11)

Replace control unit if it is determined
abnormal by self-diagnosis.

DIAGNOSTIC PROCEDURE 8
SYMPTOM:

HICAS motor power supply is not present. (Cade No. 12)

START

Y

CHECK CONNECTOR CONTINUITY. OK

Disconnect HICAS motor connector and
control unit connector, and reconnect
them firmly. Conduct seif-diagnosis.

NG

B
y

END

CHECK HICAS RELAY POWER SUPPLY, | NG

Measure voltage between HICAS relay
connector terminat @ and ground.
Voltage:

Approximately 12V

S5T395C
=
E QISCONNECT
18
Bl
@« o ¢
SST396C
E & DISCONNECT ™
€&
i G/U o] CONNEGTOR|
— 25 a7
E 12 l
= e |

OK

y

Repair power supply cir-
cuit.

S8T387C

788

CHECK HARNESS CONTINUITY. NG

.| Repair harness or connec-
7| tors.

Check continuity.
HICAS relay connec- | Control unit connector
tor terminal terminal
@ @
® @
@ Ground

Continuity should exist.

lOK
®

ST-68
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D]

. DISCONNECT
LD

TS.

Ehaty
& H‘@_

SS5T3980)

e

558T380C

$ST395C
E & DSCONNECT
TS
GI)
S5T400C|
T DISCONMECT
1]
TS,
[ cnu iai CONNECTOR
38 39
SS5T401C

Trouble Diagnoses (Cont’d)

@®
D v

rCHECK RESISTANCE OF HICAS RELAY.
1) Disconnect HICAS relay.
2) Measure resistance between terminals
@ and & .
Resistance:
Approximately 740}

NG

[
>

OK
y

Replace HICAS relay.

CHII_ECK CONTROL UNIT QUTPUT SIG-
NAL.

Measure voltage between HICAS relay
connector termina! @ and ground.
When all systems are normal:
Approximately 12V .

When fail-safe was operated:

ov

NG

+ OK

Replace HICAS relay.

DIAGNOSTIC PROCEDURE 9
SYMPTOM:

If signal voltage is OV while
HICAS warning light is
OFF, replace control unit.

HICAS motor output is not present. (Code No. 13)

CAUTION:

if “MOTOR LOCK” is displayed on CONSULT, replace actuator

assembly.

START

!

=
CHECK CONNECTOR CONTINUITY.
Disconnect HICAS motor connector and
control unit connector, then reconnect
them firmly. Conduct self-diagnosis.

OK

h J

B ¢NG

END

CHECK RESISTANCE OF HICAS
MOTOR.
1) Disconnect HICAS motor connector.
2} Measure resistance between connector
terminals @ and @ .
Resistance:
Approximately 0.2 - 2.0

NG

,LOK

Y

Replace HICAS motor.

'_CHECK HARNESS CONTINUITY.

Check continuity betwean control unit con-
nector terminals @ and @.

Continuity should exist.

NG

,LOK

Repair harness or conneg-
tors.

CHECK CONTROL UNIT POWER SUP-
PLY AND GROUND CIRCUIT.
Refer to page ST-57.

NG

Check and repair power
supply and ground har-
ness.

J,OK

Replace control unit.

ST-69
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Trouble Diagnoses (éont’d')
DIAGNOSTIC PROCEDURE 10

ST-70

SYMPTOM:
Vehicle speed signal Is not present. (Code No. 21)
START
y
CHECK CONNECTOR CONTINUITY. OK END
Disconnect contrel unit connector and -
SST4026 reconnect it firmly. Conduct self-diagnosis.
'E NG
YTMONITOR  Y7NO AL [y B h 4
yicLsED e arem CHECK CONTROL UNIT iNPUT SIGNAL. | OK | Replace control unit.
NEUTRAL SIG aoN 1) Raise rear end of vehicle so that rear "
STOP LAMP 5W  OFF
PKB SW oN wheels rotate freely.
EQES&’SE”JEE”ESW O s 2) Set CONSULT in DATA MONI-
T ANG.MA! 24y
RR ST ANG.SUB  Zav TOR mf:de. o
| RECORD 1 Clheckh_?!HCtL tSPEED SEh d:s—
play while rotating rear wheels
WMONITOR N0 FaIL  [3] by hand.
YAW RATE SEN a0y
POWER STR S0 1054 OR
Hone RELTRENT B 428 @ Measure voltage variations
S "
ARG LAMP  Or between control unit connector ter-
FR 5T AN i i
RRS HATE :‘C?LLT gg: minals 9 and @ while slowly
C/U VOLTAGE 144V rotating rear wheels by hand.
[ RECORD i Voltage must change between 0
WMONITOR  ¥ENG FaL [B] and 5V.
" | moToR voLTAGE 144v NG
Y
CHECK VEHICLE SPEED SIGNAL. OK | Check and repair hamess
_ J 1) Raise rear end of vehicle so that rear "| between control unit and
[ RECORD | wheels rotate freely. combination meter.
SST415C| [ 2) Measure voltage variations between
E combination rmeter connector tarminal
o CONNECT (% and ground while slowly rotating
Hs. rear wheels by hand.
— Voltage must change between 0 and
Il _c/u (o] comnecton| 5V.
10 14
NG
A
@ Check and repair vehicle speed sensor
- and speedometer circuit.
oo
S$5T403C
iT-[; CONNECT
HS.
Combination meter
[ sl 1°
(L@ \ P C
88T427C
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DIAGNOSTIC PROCEDURE 11
SYMPTOM: @l
Steering angle sensor input is not present. {Code No. 22, 23)
START A,
v L
CHECK CONNECTOR CONTINUITY. oK END
Disconnect control unit connector and "
S8T386C steering angle sensor connector, and LG
E] reconnect them firmly. Conduct self-diag-
TMONITOR YENC FaIL [y nosis. : EE &
poLRsr e NG EG
NEUTRAL SiG ON B
STOP LAM®T Swy OFF ¥y
PKB SW ON OK i FE
Eﬁg&{g&gw Oml\é . CHECK CONTROL UNIT INPUT SIGNAL. .| Replace control unit. 1=
RR &~ ANG MAI ey 1) Turn ignition switch “ON", "
AR S ANGSUE _24v | 2) Set CONSULT in DATA MONI-
| RECORD | TOR mode. L
TrMONTOR frNo FALL [2] Check “STEERING ANG” and
yaw SATE SEN 0OV “NEUTRAL SIG” display while _
mg;E'RHSHEfENT ROASA turning steering wheel to the M
FAILSATE oFF right and left at least 20° from
?RAQE ‘:Seﬁgf :); Ev the neutral position.
e OR i
| RECORD l Measure voltage ugnanon;
= . 4=/ hetween control unit terminals @ ,
MES;;S;L-AGENO;?: =] @ and @ , and (4 when steering B
wheel is slowly turned to the left
and right at least 20° from the neu-
tral position. [E4,
Do not turn steering wheel
quickly.
L RECORD SST415C Voltage must change from 0 to A
at least 5V.
’E rll‘!i! GONNECT NG QF&
) H'S hd
|| ciu_ |9 CONNECTORH CHECK HARNESS CONTINUITY. NG.'L Repair or replace hamess
9,15, 20 14 Check continuity. between control unit and
steering angle sensor.
Control unit connector | Steering angle sensor
terminal connector terminal RS
@ 5 S
) * & ®
S5T404C @ ® BT
E Continuity should exist.
3 DISCONNECT DISCONNECT ¢ OK H:”L@:\‘
iE A€
[ c/u o connectoR | [ - ®
.18, 20 81]8283 EL
50
[Q] - (B>
G5 @8
SST4056

ST-71 791
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®

m CONNECT l

A2 E} ' CHECK STEERING ANGLE SEN- OK | Replace steering angle
%ﬂ SOR POWER SUPPLY. "I sensor.

] 1) Turn ignition switch “ON".
2) Measure voltage across steering
(c; angle sensor connecior terminal &
@ ® O and ground.
= Voltage:
Approximately 12V
SST406C CHECK STEERING ANGLE SENSOR
' GROUND CIRCUIT.
= COMECT Check continuity between steering

Hs. angle sensor terminal @ and body
metal (ground).
I Continuity should exist.

NG

] ¥
C‘i@ @ Repair steering angle sensor power sup-

ply and ground circuit.

S5T407C]

DIAGNOSTIC PROCEDURE 12

SYMPTOM:
Rear main or sub sensor input is not present. (Code No. 24:
main sensor, 25: sub sensor)

D)

START

h 4

CHECK CONNECTOR CONTINUITY. OK END
Disconnect rear main or sub sensor con-
SST408C| | nector and control unit connector, then

reconnect them firmly. Conduct self-diag-

nosis.
l NG

®

Y

792 ST-72
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EACTIVE TESTH

ODRIVE  HICH SPEED
CCNDITION

= ==MONITOR= ==
STEERING ANG L o°
RR ST ANG.MAI 2.4V
RR ST ANG.SUB 2.4V
POWER STR SOL  1.0bA
MOTOR CURRENT  00A

[

CANCEL

S5T408C

Trouble Diagnoses (Cont’d)
®

D

Gy o

H.S.

m CONNECT

[ cu HCONNECTOH |

4,7 15,16
S

SS8T410C

CHECK CONTROL UNIT INPUT SIGNAL. |OK

Y

1) Set CONSULT in ACTIVE TEST

= mode.

2} Touch SELECTION FROM
MENU.

3) While monitoring steering angle
sensor and rear main or sub
sensor, turn steering wheel right
and left 90° from neutral. Read
rear main or sub sensor signal
each time the steering wheel is
turned.

Neutral position:
Approximately 2.4V
Left 90° from the neutral posi-
tion:
Approximately 0.5V
Right 90° from the neutral
position:
Approximately 4.4V

OR

1) Set in seif-diagnosis mode.

2) Turn steering wheel right and
left 180° from neutral. Check
voltage between terminals @
and 3, and between (@ and (8
of control unit gach time steer-
ing wheel is turned.

Neutral position:
Approximately 2.44V

Left 180° from the neutral
position:

Approximately 0.49V

Right 180° from the neutral
position:

Approximately 4.43V

®

The potential difference must not
exceed 1V between main and sub sen-

SOrs.
l NG

ST-73

Replace control unit.

e

EF
EG
FE
€L

MT

FD

FA
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Trouble Diagnoses (Cont’d)

&) i

= CONNEGT
HS.
[_cru__jof counecton]|
)
CHECK CONTROL UNIT OUTPUT 8IG- | NG | Replace control unit.
NAL. "
. V] 1} Turn ignition switch “ON”,
C‘@ [V] 2) Measure voltage across control unit
© © 1 connector terminal &, ® and ground.
seTanic)|  Voltage:
Approximately 5V
F CK
@ CONNECT
4§ D |
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CHECK REAR MAIN OR SUB SENSOR

CK

POWER SUPPLY.

1) Turn ignition switch “ON".

2) Measure vollage across rear main or
sub sensor connector terminal @ and
ground.

Voltage:
Approximately 5V

NG

h 4

Check and repair harness between control
unit and rear main or sub sensor.
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Replace rear main or sub
$ensor.




SUPER HICAS SYSTEM
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Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 13

SYMPTOM:
Parking brake input is not present. (Code No. 31)

START

h 4

CHECK CONNECTOR CONTINUITY. OK END

h J

Disconnact control unit connector and
reconnect it firmly. Conduct self-diagnosis.

NG

B8]
Y

CHECK CONTROL UNIT INPUT SIGNAL. | OK

Y

Replace control unit.

Set CONSULT in DATA MONITOR

mode.
Check “PKB SW”
ON-OFF display while pulling park-
ing brake,

OR

Measure voltage variations
between control unit terminals G
and ground when parking brake is
pulled.
Voltage:
Approximately 12V — 0V

®

NG

A 4

Check parking brake switch circuit.
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 14

SYMPTOM:
Inhibitor switch (A/T) or neutral position switch and cluich
switch (M/T) input is not present. (Code No. 32)

START
‘ A
§8T402C| | CHECK CONNECTOR CONTINUITY. OK END
E Disconnect control unit connector and "
Fvonon fove T Tl reconnect it firmly. Conduct self-diagnosis.
STEEANG ANG L oo NG
NEUTRAL SIG ON
STOP LAMP SW  OFF E
PKB SW aON L 4
NEU/CLUTCH SW O N
A CHECK CONTROL UNIT INPUT SIGNAL. | OK | Replace control unit.
RA ST ANGSUB 24V Set CONSULT in DATA MONITOR "
[ RECORD | mode.
PTMONITGR  TenN0 Fail [o] Check “NEU/CLUTCH SW'" CN-
YAW RATE BEN OOV OFF display. A/T models: Moving
POWER STR SOL  1.0BA
MOTOR CURRENT R 4.24 selector lever from P or N to any
S ey oM other position. M/T models: Moving
‘é‘;“i_‘;"g;\;ﬁ'—fgf Ongv shift lever from neutral position to
YAW RATE VOLT 00V any other position, or depressing
C/UJ VOLTAGE 14 4v i Clutch pedal
| RECQORD | .OF{
TIMONITOR  YyNO FAIL [&] Measure voltage variations
MOTOR VOLTAGE 144v between control unit terminals @
and ground. A/T models: Shift
lever is moved from P to any other
position. M/T models: Shift lever is
moved from neutral to any cther
RECORD ] iti i
5ST415C position, or clutch pedal is
released.
E Voltage:
mg il 0V — Approximately 5V
il NG

{[_c/u__jof connecTor]|
1 Check inhibitor switch or neutral position

@ switch or clutch switch circuit.
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SUPER HICAS SYSTEM
Trouble Diaghoses (Cont’d)
DIAGNOSTIC PROCEDURE 15

SYMPTOM: @l
Engine speed signal is not present. (Code No. 33)

START (M4
//y/ i
A EM
(A i _
CHECK CONNECTOR CONTINUITY, OK | END
§8T402C| | Disconnect control unit connector and v LS

reconngct it firmly. Conduct self-diagnosis.

TTMONTOR  $¥ND FAIL [ NG EF &
VHEI SPIED SE om o
STEERING aNG L 3@ o @ E] E©
NEUTRAL SIG ON
STOP LAMP SW  OFF ¥
AT CHECK CONTROL UNIT INPUT SIGNAL. | 9K | Repiace control unit. FE
ENGINE SPEED (rPm i v
AR 8T ANG WAl 72 4\.’F 1) Start englne'
HH ST ANGSUE 24V 2) Set CONSULT in DATA MONI-
[ RECGRD ] TOR mode. eL
TTMONITOR YyNO FaIL  [] Check “ENGINE SPEED” to
YAW RATE SEN 0OV see if displayed value is similar
;,100\@52 EL”R;S&T ;fi’i to the value obtained by YT
P on tachometer.
WARNING LAMP  OFF OR
RR 5T ANG VOL S0V
YAW RATE VOLT 0.0V Measure voltage between conirol AT
Sl YOLTAGE 2y unit connector terminal & and n
I RECORD
ground.
TEMONITOR  YeNO FaiL [&] Voltage: FD
MOTOR VOLTAGE 144V At idle
Approximately 1V
Engine speed is about BR,
2,000 rpm
Approximately 2.5V
RECORD B
] S8T415C NG A
,E r
= CONNECT Repair or replace harness hetween control .
AE unit and ECM {ECCS control module).
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SUPER HICAS SYSTEM

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

shown below:

Trouble Diagnoses (Cont’d)
CONTROL UNIT INSPECTION TABLE

*Data are reference vatues.

Terminal No. Application *Data
4 Rear main sensor signal Neutral position: Approximately 2.44V
. Ignition switch ON: Approximately 5V
5 R | . e
ar main sensor power supply Ignition switch in other position: 0V
Ignition switch ON: Approximately 5V
6 R
ear sub sensor power supply Ignition switch in cther position: OV
7 Rear sub sensor signal Neutral position: Approximately 2.44V
9 Steering neutral position sensor Neutral position: Approximately 5V
. . Rear wheel rotating
10 Vehicl |
icle speed signa 0V «— greater than 5V (approx.), intermittent
14 Ground oV
15 Rear main sensor ground ov
16 Rear sub sensor ground ov
. . Steering wheel turned
19 t .
Steering angle sensor-1 signal 0V «— Approximately 5V, intermittent
- . Steering wheel turned
20 St I -2
eering angle sensor-2 signal OV «— Approximately 5V, intermiltent
Inhibitor switch signal (A/T), Neutral position signal Shift lever in any pos!tton other than parking (AT) or
21 (MT), Clutch switch signal (M/T) neutral (M/T): Approximately 5V
’ 9 Clutch disengaged (M/T): Approximately 5V
. . Brake ON: Approximately 12V
22
Stop lamp switch signal Brake OFF- OV
23 Data link connector —
24 Data link connector —
Ignition switch ON: Approximately 12V
25 HICAS rel t
CAS relay outpu (Fail-safe operation: 0V)
. Lamp ON: 0V
26 HICAS i
warning lamp Lamp OFF: Approximately 12V
27 Ignition switch ON: Approximately 12V
1
28 GN power supply ignition switch in other position: OV
. \ At idle; Approximately 1V
29 E ECM
ngine speed (ECM) signal Engine speed is about 2,000 rpm: Approximately 2.5V
. . Parking brake engaged: 0OV
30 Parking brak |
ring @ slgna Parking brake released: Approximately 12V
33 Data link connector —
34 Ground oV
35 Battery Approximately 12V
Vehicle speed 0 km/h {0 MPH): Approximately 1.05A
36 Power steering output Vehicle speed 100 kmv/h (62 MPH): Approximately
0.43A
Ignition switch ON: Approximately 12V
37 HICA t
CAS motor power supply (Fail-safe operation: OV)
38 . .
19 Resistance of HICAS motor Approximately 0.2 - 2.0£)
40 HICAS motor ground ov
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- SUPER HICAS SYSTEM

Trouble Diagnoses {(Cont’d)
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Without SUPER
HICAS

With SUPER
HICAS

Steering model

Power steering

Steering gear type PR26AE
Steering overall gear ratio 16.9 14.8
Turn of steering wheel
(Lock to lock) 27 24
Steering column type Collapsible
Inspection and Adjustment
STEERING WHEEL STEERING GEAR AND LINKAGE
Steering wheel axial play 00 Steering gear type PR26AE
mm (in) Tie-rod outer ball joint
Steering wheel play mm (in) D-35(0-1.38) Swinging force "A” 4.61-46.09
(at coter pin hole) N (kg, Ib) (0.47 - 4.7, 1.04 - 10.36)
Rotating torque “B” 029 -2084
N-m (kg-cm, in-1b) (3.0 - 30,0, 26 - 26.0)

STEERING COLUMN Axial end play “C” mm (in} 0 (0}

Tie-rod inner ball joint
Staering column length “L,"” 748.4 - 751.0

mrm {in) (29.50 - 29.57) Swinging force® “A” 88-785
N {kg, Ib) (0.9 - 8.0, 2.0 - 17.6)
Steering column lower shaft length “L,” 280.6 - 282.2 (11.05 -
mm (in} 11.11) Axial end play “C" mm {in) 0 (0)
Tie-rod standard length “L” _ 155 (6.10)
mm (in}
*: Measuring point
S8T315B

_ SST161CA
Rack stroke “L" mm {in} ] 59.5 (2.343)
.
=== u
_Lj
SS8T307B
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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
Rack sliding force N (kg, Ib)
Under normal operating
il pressure
Range within +11.5 mm 206 - 265 201 - 250
(+0.453 in) from the neutral {21 - 27, (20.5 - 25.5,
position 46 - 60) 45.2 - 56.2)

Except above range

Not more than 284 (30, 66)
beyond above value

(SUPER HICAS)
Power cylinder lower link
ball joint
Swinging force* N (kg, 1) | o 5 2oz 3
Axial end play mm {in) 0(0)
Powaer cylinder lower link
standard length “L” mm (in} 290.4 (11.43)
Stroke mm {in} 3.0 (0.118}

Retainer adjustment
Adjusting screw

initial tightening torque
N-m {kg-cm, in-Ib)

4.9 - 5.9 (50 - 80, 43 - 52)

Retightening torque

after loosening 0.2 (2 1.7)
'ﬁghtening torque after

gear has settled 4.9 (50, 43)
Returning angle degree 60° - 100°

Steering wheel turning force
(Measured at one full turn from the
neutral position)

N (kg. Ib)

39 (4, 9) or less

*: Measuring point

S5T486B

Fluid capacity {Approximate)
(US qt, Imp qt)

1.3 (1-3/8, 1-1/8)

0il pump maximum pressure
kPa (kg/cm?, psi)

7,649 - 8,238
(78 - 84, 1,109 - 1,194)
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