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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlR
BAG”

The Suppiemental Restraint System “Air Bag”, used along with a seat belt, helps to 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 panei on the pas-
senger side), sensors, a diagnosis unit, warning iamp, wiring harness and spiral cable.

Information necessary to service the system safely 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.

Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses are covered with yellow insulation either just before the
harness connectors or for the complete harness, for easy identification.

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 deslignated.

Automatic Transmission Fluid type DEXRON™ Il or equivalent.

Special Service Tools

The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number

(Kent-Moore No.) Description

Tocl name

KV48100700 Measuring pinion rotating torque

(J26364)

Torque adapter Q

NT169

5127180001 S M10 x 1.25 pitch Removing steering wheel

(J25726-A)
Steering wheel puller

29 mm Q M8 x 1.25 pitch

<, .C-
( ) i ) o Y

924
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
{Kent-Moore No.) Description
Toof name
HT72750000 a b Removing ball joint ~
(J24319-01) @l
Bali joint remover
a: 32 mm {1.26 in) M2
b: 70 mm (2.76 in)
NT546 r: 11 mm (0.43 in) radius
i
ST27091000 To ail pump To control valve Measuring oil pressure E]
(J26357 and J26357-10) outiet PF3/8"
Pressure gauge tfemale) PE3/8"
LG
(male) L
NT547 Shut-off valve E@

KV48102500
« —

Pressure gauge adapter

Measuring oil pressure
PF3/8" m'\)"‘@‘ ./ -
Q 7

B
PF3/8" M16 x 15 pitch gL

M16 x 1.5 pitch

NT542

ST312758000 Measuring turning torque MIT

{See J25765-A)

(1) GG91030000 B
(J25765-A) 1 AT
Torque wrench 1/4" Torque wrench

(2HT6294000 . r
{ — ) 1/4" to 3/8" ;gth?r:ge ° PD

" . (30 kg-cm,
Socket adapter 3/8 to 1/2" 26 inib
(3)HT62900000
B
{ = ) T
Socket adapter NT541

KV48104400 Reforming teflon ring RA

« — )

Rack seal ring reformer N

BR
a: 50 mm {1.97 in) dia.
b: 36 mm (1.42 in} dia.
NT550 ¢: 100 mm (3.94 in)

Kv32101100 Removing and installing tube seat

( — ) b A

Pin punch (\ A

a: 6 mm (0.24 in} dia.
NT548 a b: 55 mm (2.17 in) BT

KV40106300 250 - 3.52 installing rear sensor {HICAS)

( - ) i

Spacer 17 (067 HA,

E
NT350 Unit: mm (in)
B4

ST-3 | . 925



PRECAUTIONS AND PREPARATION

Commercial Service Tools

Tool name

Description

Rear oil seal drift

Installing rear oil seal

NTOB3 a: 28 mm (1.10 in} dia.

Pinion oil seal drift

Installing pinion oil seal

NT063 a: 35 mm (1.38 in) dia.

Qil pump attachment

Disassembling and assembling oil pump

NT179 . Unit: mm (in}

926

CONSULT Program Card

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

ST-4



ON-VEHICLE SERVICE

S5T489B

SST480BA

SMA127

SST307BA

Checking Steering Wheel Play

s With wheels in a straight-ahead position, check steering whee!
play.
Steeting wheel play:
35 mm (1.38 in) or less

e [ it is not within specification, check the following for loose or

worn components.
Steering gear assembly
Steering column
Front suspension and axie

Checking Neutral Position on Steering Wheel

Pre-checking

* Make sure that wheel alignment is correct.
Wheel alignment:
Refer to SDS in FA section.
e \erify that the steering gear is centered before removing the
steering wheel.

Checking

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

=
=
T

il
=
i}

2, {fitis notin the neutral position, remove the steering wheel and BT

reinstall it correctly.

3. If the neutral positicn is between two teeth, loosen tie-rod lock
nuts. Turn the tie-rods by the same amount in opposite direc- AT

tions on both left and right sides.

Front Wheel Turning Angle

1. Rotate steering wheel all the way right and left; measure turn-

ing angle.
Turning angle of full turns:
Refer to SDS in FA section.

2. If it is not within specification, check rack stroke.
Rack stroke “8’":
Refer to SDS (ST-87).

ST-5
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ON-VEHICLE SERVICE

SST3008

50 - 80°C

HOT
COLD

oK
i.__. {122 - 176°F}

2

0 - 30°C

-] coLD:
OK

(32 - B6°F)——

SST280BA

928

Checking Gear Housing Movement

1. Check the movement of steering gear housing during station-
ary steering on a dry paved surface.
e 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 (x0.08 in) or less
2. i movement exceeds the limit, replace mount insulator after
confirming proper installation of gear housing clamps.

Adjusting Rack Retainer

¢ Perform this driving test on a flat road.

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

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

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

Checking and Adjusting Drive Belts (For power
steering)

Refer to MA section (“Checking Drive Belts”, “ENGINE
MAINTENANCE").

Checking Fluid Level

Check fluid level.

Use the correct range of the dipstick depending on the fluid tem-

perature. Use the “HOT” range at 50 to 80°C (122 to 176°F), or the

“COLD” range at 0 to 30°C (32 to 86°F).

CAUTICN:

* Do not overfill.

* Recommended fluid is Automatic Transmission Fluid type
DEXRON™ |l or equivalent.

ST-6



ON-VEHICLE SERVICE

SST310B

After turning

55T481B

S8TOS0B|

Checking Fluid Leakage

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

damage, loose connections, chafing or deterioration.

1. Run engine between idle speed and 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 paosition for more

than 15 seconds.

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

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

washer and connector.

5. Check rack boots for accumulation of power steering ffuid.

Bleeding Hydraulic System

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

2. Add fluid into oil tank to specified level. Then, quickly turn
steering wheel fully to right and left and lightly touch steering
stoppers.
Repeat steering wheel operation until fluid level no longer
decreases.

3. Start engine.
Repeat step 2 above.

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

a. Air bubbles in reservoir tank

b. Clicking noise in oil pump

c. Excessive buzzing in oil pump

Fluid noise may occur in the valve or cil 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).]

Tires need to be inflated to normal pressure.

4. Check steering wheel turing 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.

¢. Pulltie-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.

ST-7
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ON-VEHICLE SERVICE

Checking Steering Wheel Turning Force

Rack sliding force

Average value =l

Max. value -+ Min. value)

2 4

2

/

Maximum value

Minimum value

-115

(~0.453) Neutral(

position

1.5
0.453) =™

Rack siroke
Unit: mm (i)
S57T

T1TA

(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 |b)
Check sliding force outside above range.
Maximum rack sliding force:
Not more than 224 N (30 kg, 66 |b) beyend above
value
If rack sliding force is not within specification, overhaul steer-

ing gear assembly.
If rack sliding force is OK, inspect steering column. Refer to
ST-12.

ST27091000 (J28357 and J26357-10)
1

High-
/ pressure

hoge

Low-pressure

Checking Hydraulic System

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

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

2. BRun engine.

Make sure temperature of fluid in tank rises to 60 to 86°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 cil pump

mb : Direction of il flow hose SST834-B y . -

will increase to maximum. This will raise oil temperature

abnormally.

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

CAUTION:

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

than 15 seconds.

Oil pump maximum standard pressure:
7,649 - 8,238 kPa (78 - 84 kg/em?, 1,109 - 1,194 psi)

4. If oil pressure is below the standard pressure, slowly close
shut-off valve and check pressure.

*  When pressure reaches standard pressure, gear is damaged.

e 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.

930 ST-8



STEERING WHEEL AND STEERING COLUMN

Removal and Installation

SEC. 484.488 Air bag module
Column cover ’\<

‘ €l

\ i
: ! 429 - 30
. > (3.0 - 4.0, 22 - 29)

Steering tube assembly )

Elk
Steering wheel

Spiral cable and steering angle sensar .

LG
¥ EC

=
" FE
¥ : Nem (kg-m, ft-Ip)
\Lower joint [UJ

.f;ﬂ__l

S5TAS8CA =

CAUTION:
* The rotation of the spiral cable (SRS “Air bag” component T
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 3

is removed.
¢ Remove the steering wheel before removing the steering
lower joint to avoid damaging the SRS spiral cable. P
&
STEERING WHEEL BE,
¢ Remove air bag module and spiral cable. Refer toc RS section
(*Removal — Air Bag Module and Spiral Cable”, “SUPPLE- __
MENTAL RESTRAINT SYSTEM”). By
— \!
Special bolt Q [
SBF812E
=T
Al
&L
[BK

ST-9 931



STEERING WHEEL AND STEERING COLUMN

Alignment mark

MBF487BA

5875158

Cutout portion

Lower joint

S55T800A

932

Removal and Installation (Cont’d)

* Align spiral cable correctly when installing steering wheel.

a. Set the front wheels in the straight-ahead position.

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 (X ).

CAUTION:

The spiral cable may shap due to steering operation if the
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
of turns. (The spiral cable can be turned up to 2.5 turns from
the neutral position to both the right and left.)

s Remove steering wheel with Tool.

STEERING COLUMN

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

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

CAUTION:

After installation, turn steering wheel to make sure it moves

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.

ST-10



STEERING WHEEL AND STEERING COLUMN

Disassembly and Assembly

SEC. 484.488 Steering lock o
— Combinatioh
assembly _\M / switch assembly /\
\\ 5 / e Q\Q &l

Jacket tube
assembly _\

Jacket tube

bracket insutat }
racket msuia 0I‘7 ED‘M"
il/‘
Column shaft assembly E—.@
E®
e A
e e
e <y,
\// Lower joint — "’% %x FiE
(324 -29
[ : Nem {kg-m, ft-Ib) (24 - 3.0, 17 - 22) a
ssTiasca| L
* When disassembling and assembling, unlock steering lock |
with key. [l
* |Install O-ring (1) before inserting shaft into jacket tube.
© Ensure that rounded surface of snap ring faces toward bear- _
ing when snap ring is installed. T
o
—- ij’_% PD
g
85T428A
¢ Install snap ring on upper shaft with a suitable tool. BA
Upper shaft

¢ Steering lock
‘v a. Break self-shear type screws with a drill or other appropriate

tool.
\ b. Install new self-shear type screws and then cut off self-shear A
% type screw heads.
EL

Self-shear screw [

5877424

ST-11 933



STEERING WHEEL AND STEERING COLUMN

Inspection

*  When steering wheel does not turn smoothly, check the steer-
ing column as follows and replace damaged paris.

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

b. Check steering column lower shaft for deformation or break-
age. Replace if necessary.

* When the vehicle is involved in a light collision, check steering
column length “L,” and steering column lower shaft length

$5T315B "Ly if it is not within specifications, replace steering column

as an assembly.
Steering column length “L,”:
749.4 - 751.0 mm (29.50 - 29.57 in)
Steering column lower shaft length “L,:
280.6 - 282.2 mm (11.05 - 11.11 in)

934 ST-12



POWER STEERING GEAR AND LINKAGE (Model PR26AE)

Removal and Installation

SEC. 492 [T 2a-29 (24-3017-22
Ay )
.. _. D [

&

N )
/@7 i

Gear and linkage
assembly

Front .
Gl

[2] 88 - 108 (2.0 - 11.0, 65 - 80)

[T
Fﬂ : Nem {kg-m, ft-Ib)
&7
S8T317BA
?D
CAUTION: R
* The rotation of the spiral cable (SRS “Air bag’” component

part} is limited. If the steering gear must be removed, set
the front wheels in the straight-ahead direction. Do not GF
rotate the steering column while the steering gear is
removed.

* Remove the steering wheel before removing the steering
lower joint to avoid damaging the SRS spiral cable.

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

(g
—]

* Install pipe connector.
*  Observe specified tightening torque when tightening high-pres-
sure and low-pressure pipe connectors. Excessive tightening . i
Fil

will damage threads of connector or O-ring.
Connector tightening torque:
(@ Low-pressure side £l

[O]: 36 - 40 N'm (3.7 - 4.1 kg-m, 27 - 30 fi-Ib)
(@ High-pressure side
[O): 30 - 35 N-m (3.1 - 3.6 kg-m, 22 - 26 ft-Ib) -

5573188

ST-13 935



POWER STEERING GEAR AND LINKAGE (Model PR26AE)

arm S8T824A

\
SSTE19A

936

Removal and Installation (Cont’d)

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

* [nitially, tighten nut on tie-rod outer socket and knuckle arm to
29 1o 39 N'm (3 to 4 kg-m, 22 to 29 ft-lb). Then tighten further
to align nut groove with first pin hole so that cotter pin can be
installed.

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

» Before removing lower joint from gear, set gear in neutral
(wheels in straight-ahead position}. After removing lower joint,
put matching mark on pinion shaft and pinien housing to record
neutral position.

* To install, set feft and right dust boots to equal defiection.
Attach lower joint by aligning matching marks of pinion shaft
and pinion housing.

ST-14



POWER STEERING GEAR AND LINKAGE (Model PR26AE)

SEC. 492 Té?
é

@”
o5 -
@}M A,
©

0 © {16 -21 (18- 21,12 - 15 /ﬂ
@bm ‘ Rear cover cap- EM

Rear housing assembly g

7-12 (07 - 1.2, 61 - 104)

| , ' EE
Lock fut Solenoid valve @

M 39 - 59 0-ring

L 4.0 - 6.0 Q

u 29 - 43)

§ Finion
Adjusting screw [Id seal

N ring Q @".—;
Washer Q Sprmg‘ _ Pinion
7 ~8pring disc  E assembly
((@ O-rin Q :
g =
[ 20 - 26 20 - 27, 14 - 20)~ @ \ 7 b

@ /@ Shim -~ Pinion oil seal

" Washer /@ / Q /
Spring seat

Retainer

Cylinder tube Rack oil seal Q

[ 20 - 26 (2.0 - 2.7, 14 - 20)

Rack seal ring@
YEnd cover assembly d
59 - 74

\ (6 - 7.5, 43 - 54) 34

@W \ Rack assembly
O-ring ¢34

\-Rack ol seal €24 Dust boot

Gear housing

Center bushing

]/
V /Coner pin 639 Boot ba B

lam

29 - 39 Tie-rod Eloot clamp @

(3 0-4 0

22 . ) Steermg gear spacer B

Lock plate spacer
@ [ &
Tle rod inner socket

A

[ 78 - 98 (2.0 - 0.0, 58 - 72 O Ko k. )

(9 78 - 98 (8.0 - 10.0, 58 - 72) : -m: g-m, -lb
®) - Nom {kg-m, in-lb) —
Tie-rod outer socket EL

Do not disassemble.

S8T428CB

ST-15 937



POWER STEERING GEAR AND LINKAGE (Model PR26AE)

. —ST31275000

Kwv48100700

(See J2B765-A)

5873208

Rack seal =

" :
..

33870520

Rack oil seal
Center bushing A{

p_—

- <

Extension bar ‘\

29 mm sacket

SS5T4724

938

Disassembly

1. 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 jJaws 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 carefut not to damage pinion gear when removing pin-

ion seal ring.

Remove tie-rod cuter sockets and boots.

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

remove socket.

Remaove retainer.

Remove pinion assembly.

Use a 2 10 2.5 mm (0.079 to 0.098 in) diameter drill to com-

pletely remove staked portion of gear housing end.

P e

Nom

8. Remove gear housing end cover assembly with a suitable tool.

9. Draw out rack assembly.

10. 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.

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

Do not scratch inner surfaces of pinion housing.

Inspection

Thoroughly clean all parts in cleaning solvent or automatic
transmission fluid type DEXRON™II or equivalent. Blow dry
with compressed air, if available.

BOOT

* (Check condition of boot. If cracked excessively, replace it.
*  Check boots for accumulation of power steering fluid.
RACK

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

ST-16



POWER STEERING GEAR AND LINKAGE (Model PR26AE)
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.

GEAR HOUSING CYLINDER

Check gear housing cylinder bore for scratches or other damage.

&

Replace if necessary. &
Bl
Cuter ball joint TIE-ROD OUTER AND INNER SOCKETS

=4 LG

g ¢ Check ball joints for swinging force.

@ B Tie-rod outer and inner ball joints swinging force “A’:

7 Refer to SDS (ST-87). EE

Measuring point ~. 1 ¢ e Check ball joint for rotating torque.

Tie-rod outer ball joint rotating torque “B”’:
Refer to SDS (ST-87). EE
*  (Check ball joints for axial end play.
Tie-rod cuter and inner ball joints axial end play “C™:
Refer to SDS (ST-87).
SST182C) e Check condition of dust cover. If cracked excessively, replace
outer tie-rod.

Outer ball joint -

)]

=

Inner bail joint

AT
r— Inner ball joint ]
{ jein :.hT
Measuring point
[
8
5571530
CYLINDER TUBES B4
Check cylinder tubes for scraiches or other damage. Replace if
necessary. -
Assembly

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

Ef)

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

-
a5
==

/ KV48104400
¢ -

[
Rack teeth7 /_Rack seal ring
el
Position and
secure seal. i
B

S5T0848|

ST-17 939



POWER STEERING GEAR AND LINKAGE (Model PR26AE)

‘/-\‘-\_ —

e \/
{

Film‘}?

Rack oil seal

S55T201A

Center
bushing

SSTB30A]

Rack oil seal

End cover assembly

§5T321B

2 -3 mm
(0.08 - 0.12 in)

End cover
assembly

Gear
housing

S5TO73B)

SST307BA

940

Assembly (Cont’d)

3.

5.

6.

Insert new rack oil seal.

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

Do not forget to remove plastic film after rack oil seal is
positioned properly.

Make sure lips of rack oil seal face each other.

Install center bushing and rack oil seal with rack assembly.

Insert rack oil seal and end cover assembly to rack. Then
tighten end cover assembly.

Fasten cylinder end cover assembly to gear housing by stak-
ing.

7. Set rack gear in neutral position.

Rack stroke “S’’:
Refer to SDS (ST-87).

ST-18



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

8. Coat seal lip of new pinion oil seal with multi-purpose grease.
l Install it into pinion housing of gear with a suitable tool.

Make sure lip of oil seal faces up when installed.

Gear housing

Oil seal
Rack assembly S8T3228 EM

9. Install pinion bearing adjusting shim(s).

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

85T074B

10. Install new pinion seal ring on pinion gear assembly. .

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

+ Make sure pinion seal ring is properly settled in valve groove. 8T

$8T323B

11. Apply a coat of multi-purpose grease to needle bearing roller [Ea

Gear housi . .
ear housing and oil seal lip.

Rack assembly

Needle bearing

S8TO758
12. Install pinion assembly to pinion housing. 87
Be careful not to damage pinion oil seal.
A,
//_
EL

8873248
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POWER STEERING GEAR AND LINKAGE (Modei PR26AE)

Rear oil seal

Rear housing

Gear
housing

5573258

Protrusion

S\

Center
of rack

5573268

S55T3168B

Diaphragm
spring

Washer

Retainer

Painted white

S8T087B

SS5T3IZ7BA|

942

Assembly (Cont’d)

13

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

before installing rear housing.

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

its protrusion is positioned as shown in figure.

Be careful not to damage worm ring and oil seal.

15,

18.
CA
L J

Install solenoid valve,

. Install diaphragm spring into gear housing.

Always instali retainer, spring washer and diaphragm spring in
that order.

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

. Install retainer spring and adjusting screw temporarily.

install new lock plate.
UTION:

Ensure steering gear spacer is installed with rubber side
facing rack.

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

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

Insert sieering gear spacer (8) to rack (@).

Apply locking sealant to inner socket threads (3). Screw inner
socket into rack (4) and tighten to specified torque.

Clinch lock plate at two places.

ST-20



POWER STEERING GEAR AND LINKAGE (Model PR26AE)

Assembly (Cont’d)
19. Install steering gear spacer &) to lock plate (2.

A

[

20. Tighten outer socket lock nut.
Tie-rod length “L": LG
Refer to SDS (ST-87).
21. Measure rack stroke.
Rack stroke “S”: EG
Refer to SDS (ST-87).

E:

= el
SETO54CA)

22. Before installing boot, coat the contact surfaces between boot

and tie-rod with grease. [T

y / T

/

;g / ED

EE
S8T329B

23. Install boot clamps. R

* 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 them with a force of approx. Eg
98 N (10 kg, 22 Ib}.

SE8TOS7B
Center of rack - ini * Install boot clamp so that it is to the rear of the vehicie when BT
|/—Center of pinion b A ) ! X
gear housing is attached to the body. (This will prevent inter-
ference with other parts.) : a
/ Less than ﬂfﬂﬁ‘_
(1.65 in)

7 EL
/Center of q@l;\{

retainer
80° - 1007
(Both sides) SS5T330BB

ST-21 943



POWER STEERING GEAR AND LINKAGE (Model PR26AE)

98 N {10 kg, 22 1b) 98 N (10 kg, 22 Ib)

|

Left turn Right urn

SST440A

S5T1265)

Lock nut
Apply sealant.

Adjusting screw
S5T089B

Kv48100700
~(J26364}

§T31275000
} {See J25765-A)

558T3208

SSTH57A

944

Assembly (Cont’d)

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

After twisting boot clémp, bend twisted and diagonally so it
does not contact boot.

Adjustment
Adjust pinion rotating torque as follows:

PN~

o

10.

Set rack to the neutral position without fluid in the gear.

Coat the adjusting screw with locking sealant and screw it in.
Lightly tighten lock nut.

Tighten adjusting screw to a torgue of 4.9 to 5.9 N-m (50 to 60
kg-cm, 43 to 52 in-lb).

Loosen adjusting screw, then retighten it to 0.2 N-m (2 kg-cm,
1.7 in-b).

Move rack over its entire stroke several times.

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

Stop the gear at the point of maximum torgue.

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

Loosen adjusting screw by 60° to 100°.

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

ST-22



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.
b. Connect alf piping and fill with steering fluid.
¢. Start engine and bleed air completely. ~
d. Disconnect steering column lower joint from the gear. &
e. Keep engine at idie and make sure steering fluid has reached
normal operating temperature. A
f.  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. B
SST090B Average rack sliding force: *
. Without HICAS
__(Max. valug + Min. value)
Auerage vaue =S 206 - 265 N (21 - 27 kg, 46 - 60 Ib) g
. 7 With HICAS
g / Maximum value 201 - 250 N (20.5 - 25.5 kg, 45.2 ~ 56.2 ib)
o g. Check sliding force outside above range. EC
5 . Maximum rack sliding force: -
z Minimum value Not more than 294 N (30 kg, 66 Ib} beyond above
§ value B
e |If rack sliding force is not within specification, readjust by
T e Rack Stroke repeating adjustment procedure from the beginning.
(-0.453) MRl (0.458) = i m . | ® I rack sliding force is sfill out of specification after g
? SSTT7A readjustment, gear assembly needs to be replaced.
T
AT
PD
FA
R&
BR

ST-23 945



POWER STEERING OIL PUMP

SEC. 493
H 16 - 21 SEC. 490

a - 42 Y (1.6 -21, 12 - 15)

(3.2 - 4.3,

2 - 31)

\M Bracket
Adjusting b m};@
ﬁck nut 9o M%HTB-N
1 - ZW {18 - 2.4, 54 - 68 [55-6.9, 40 - o
(1.6 - 21, 12 - 15) 13 -17) ® ( -9, 40 - 50 \
/ Coppar washer @E
;"

, Connactor [J] 69 - 78 (7.0 - 8.0, 51 - 58)

P
@@ @/ Do not disassemble. s
\ 0) Ormg@i’] -~ /ﬁc\\
Puliey—" 1Y i) \ )
P Control valve
Connector bolt (D49 - 69 (5.0 - 7.0, 36 - 51)A .

— Spring N/
/ %"ffa/, - @\ -
%\ _ L Flexible hose P Snap ring
Ly (O 14 - 18 e ®\ Drive shaft assembly
1.4 - 1.8, 10 - 13 /-’ _ 1
Suction pipe ( ) Oil seal @E |
' |
O-i |
ring Q ﬂ g Wave Was\her Front housing
: <
Gasket Q Eﬁ‘\ 0 O -ring {nner} )'d E Sub-bracket

ﬁ-
<\ ‘O-ring (Outer)QE]

N Front side plate |

@@ Vane ; ,/@\
Rotor ‘ A
Pin : !
&> Cam rin v J (a2 -5
@ g {28 - 38,
. ) . 20 - 26
[ Nem (kg-m, ft-Ib) (Ja1-4232-43,23-31) S&THe00A

Pre-disassembly Inspection

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

¢ Oil leak from any point shown in the figure.

s Deformed or damaged pulley.

*  Poor performance

S$8T128B

946

Disassembly

CAUTION:

¢ Parts which can be disassembled are strictiy limited.

Never disassemble parts other than those specified.

Disassemble in as clean a place as possible.

Clean your hands before disassembly.

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

Follow the procedures and cautions in the Service

Manual.

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

ST-24



POWER STEERING OIL PUMP

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

Extension bar

Drive shaft

1 1= S5TO10B

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

I ! Y
7 — / SSTO34A

¢ Remove connector and flow control valve with spring.
Be careful not to drop control valve.

Control valve

SST177C

Inspection

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

seal.

¢ |f serration on pulley or pulley shaft is deformed or worn,
replace it.

Assembly

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

e Always install new O-rings and oil seal.
m * Be careful of oil seal direction.
e Cam ring, rotor and vanes must be replaced as a set if neces-
sary.

¢ (Coat each part with ATF when assembling.

SSTO38A

ST-25
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POWER STEERING OIL PUMP

Rear housing side

Frent housing side

Punchmark

S5T289A

Round portion

Flat portion

SST843A

r Front housing side

‘ Rear housing side

SET497A

948

Assembly (Cont’d)

Pay attention to the direction of rotor.

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

Insert pin @ into pin groove (1) of front housing and front side
plate. Then install cam ring (3) as shown at left.
Cam ring:
D, is less than D..

ST-26



TWIN ORIFICE POWER STEERING SYSTEM

Hydraulic Circuit

Steering gear assembly

Rotary valve

Power cylinder

e

Speed sensor

Solenoid valve

Reservoir
tank Pump )

1.1

L

Control unit

it B o B

|
|
1
|
|
|
!
b
b
1
t
!
i
!
|
|
i
|
I
)
!
|
|
|
|
t
|
1
|
I
|
!
1
1
I
1
1
1
1

M ]

|
|

S8T337B
Schematic
I
IGNITION SWITCH
[paTrERY] ON or START
DATA LINK
CONNECTOR Fuse [/]  Fuse FUSEé FUSE
FOR CONSULT
STOP LAMP Hb
= SWITCH o
POWER
STEERING
SOLENOID i
VALVE n L
Lol , POWER STEERING ELECTRIC
L L1 c:mmoaz_ UNIT 6 J S
INHIBITOR
SWITCH
]
o 2
1 _ | | i\
ﬂﬂ o
& AT model i
@ © MIT model == L 4 L = SPEED L
PARK/NEUTRAL ~ NeyTRAL PARKING CLUTCH PEDAL  SENSOR
POSITION RELAY  pagrioN BRAKE  POSITION SWITCH
SWITCH SWITCH N

ST-27
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TWIN ORIFICE POWER STEERING SYSTEM

950

Wiring Diagram

ST-EPS-01
IGNITION SWITCH ]
ON or START
,—L—| FUSE
HRefer to
204 16A 10a  |9505K [EL-POWER.
| | ®1D
niv ILQ_.»&J;I bl 1
G/Y G
R/Y &) To ST-
‘m | L B> 3503
) ]
R/Y ? *
I G L -
i i +
COMBINATION
EN! METER DATA LINK
STOP (SPEED- CONNECTOR
DEPRESSED | AMP OMETER) FOR CONSULT
o SWITCH
RELEASED ELY , | €D IR
2] G @ Ee B Bry
R/B Y/6 B Y/B |
- B/Y *
mullam v/B @
Next
® @umilem & @Dage
i To stop
]
i ——— —Ii == A/ & lamp
R/B G/Y Y/G B B/Y
[ B 31 =21 71
STOP VIGN VSP  GND SOL
POWER
STEEHING
CONTROL
UNIT
82
1J2]3] (MED — M3 i[2[3[4]5]6]7] ¢1iD Refer to last page
4]5(6] w B MEIRCREEY G3 {Foldout pagej .
o o el . ,
! 1
V B T T2 [232425,,35272&']@:
v [0E3 415t | B 2a[0[31]-[32[333d] | W :
|
1] o [2]3]] ¥9B |@
4[56]7 W s

ST-28
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TWIN ORIFICE POWER STEERING SYSTEM

Wiring Diagram (Cont’d)

- ST-EPS-02 2l
IGNITION SWITCH &
ON ar START
. POWER -
Refer to STEERING M
104 |55k | EL-POWER. CONTROL
(J/B) (&> INHIBIT (&> PKB UNIT
. > NEUT {M> CLUTCH 32 El
ES : 3 T |
Y/L Y/PU
G/L .
e
L3
/L Om M e— Y/L Noas
(i1 EX
INHIBITOR O
@ | SWITCH _
Pa .,0;1 E3D: <> FE
RIND © Y/PU
Tl g ch
BR BR CLUTCH Gl
FULLY PEDAL
I i DEPRESSED| POSITION
@=== BR BR — L ~| SWITCH »
BR Y/L RELEASED /T R M
2
park/ 21 71 L
NEUTRAL Y B it
POSITION il
RELAY Q
@R : O [ [E] Y/PU
8 B i D
L! X o | AL
— /" —
i L SWITCH R,
Preceding @ 8 ® RELEASEJ =8 o>
page :
Tl &
I itk
.ﬂ -
B> A/T models B 8 BA
{M>: M/T models T
Refer to last page
FDP? T Y =T 9 -
EM
[1L[2] ¢iD i[ o [2]3]] &5 (G
3|7[6] 6Y 4567 W
4 L]
o FF-L"F'":
EL
[
HSTO08
951
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TWIN ORIFICE POWER STEERING SYSTEM

Wiring Diagram (Cont’d)

: ST-EPRPS-03
Sgggedlng Y/L
B/Y
To ST-
EPso01 <&k L
@ Y/B ﬁ
Y/B L B/Y Y/L
1= 2~~~ —— AP -—--———— =~
||'@ 1|' 143)F (10|
Y/B L B/Y Y/L
Y/L
|| HS
O O Y/G
%> <§> Y/G
Y/B Y/B L
& ) e
""L._I L._I POWER NEUTRAL
ma v/s L SoLENGID | % ERTTCH
VALVE ~_.® |SHIIC
oTHERS | 1D : D
: L
i
{A>: A/T models B
<M>: M/T models
i
v/B L ?ﬁ I
rILLI—I rr;:" VEHICLE B B B
SPEED ]
—@— SENSOR ®
L
€2
=1 -
ZE[ 0 TAEET] €@ ,
AENREERERRS GY L B
A E EE YD)
\4|6]6/ GY \&{6]7[8/ &Y @ BR

HST009
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TWIN ORIFICE POWER STEERING SYSTEM

Trouble Diagnoses

PRECAUTIONS

Before diaghosing the power steering system, ensure
that: _ @
Vehicle stopped
a. Power steering components (gears, oil pump, pipes, etc.) 2
are free from leakage, and that oil level is correct. o
b. Tires are inflated to specified pressure and are of speci-
fied size, and that steering wheel is a genuine Nissan part. E
c. Wheel alignment is adjusted properly. *
d. Suspension utilizes the original design, and is free of
modifications which increase vehicle weight. s

Vehicle in operation

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

Steering force — »

Steering force during Preliminary knowiledge helpful in conducting diagnoses m
fail-safe °°"‘"°"“l | The power steering system is a twin orifice type, which uses a
Steering force vehicle-speed sensing, electronic control design. Valve sensitivity
during full turns - is controlled in response to vehicle speed to achieve optimum gy
steering effort. When a vehicle-speed signal is not entered into the
power steering control unit for approximately 10 seconds during
175 normal operation (see NOTE below), a fail-safe system activates 3
. ‘ | se9) to maintain the steering effort at a level similar to that experienced
0 50 100 150 200 during high-speed operation.
(0) (31) (62) (93) (124) More precisely, if a foot-brake signal, parking-brake signal and/or [g
Vehicle speed km/h (MPH) —= sl transmission position signal (N or P-position signal on automatic

transmission models and a neutral or clutch signal on manual
transmission models) are not entered, the power steering system [E
is held in a “fail-safe” control state. When this happens, a symp-
tom referred to as “heavy steering during stationary turns” some-

times occurs. B
NOTE:
Normal operation refers to a driving condition in which:

A/T models
¢ Brake pedal is released.
* Parking brake lever is released.

¢ Shift lever is in any position other than “P” or “N”. FS
M/T models
+ Shift lever is set in any position other than “Neutral” posi- _
tion. 8T
¢  Clutch pedal is released.
[HA;
EL
(B

ST-31 953



TWIN ORIFICE POWER STEERING SYSTEM

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 1
SYMPTOM:

Heavy steering operation during stationary turns

START

h 4

M15

<

®
0]

" asTs570C

1) CHECK STOP LAMP SIGNAL.

Turn ignition switch “ON” {with engine
OFF), release foot brake pedal and park-
ing brake lever.

Set shift lever to any position except “P”
and “N” on automatic transmission mod-
els or set shift lever 1o any position except
“N” on manual transmission models, and
ensure clutch pedal is released.

Y

954

Depress brake pedal and check voltage
between solenoid valve terminals of data
link connactor for CONSULT.

Normal =130 lamp switch
______ Malfunctioning stop lamg ssten
Ignition swish ON
' Foot brake depressea

“aoltage

Approx. 10 sac.

Time

Voltage:
4.4 - 6.6V (constant)

Yes

Na

h 4

Go to 2) on page ST-34.

Does terminal voltage drop to 1 - 1.5V
range approx. 10 seconds after ignition
switch is turned ON7?

No

Y

l Yes
®

ST-32

Go to 5) on page ST-36.




TWIN ORIFICE POWER STEERING SYSTEM

wa2

& H‘

Trouble Diagnoses (Cont’d)

®

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

No

| Malfunctioning stop lamp
7| switch system

Yes

'

Yes
SST780BA r
Ensure that power steering control unit
T = connector is connected properly.
T.S.
INSCONRECT
B/Y C
ig__j] . r
@ — After ignition switch is turned “ON", No | Maifunctioning power
= depress brake pedal and check voltage "| steering control unit.
2 between solenoid valve terminals of data
% link connector for CONSULT.
L 4.4 - 6.6V (constant)
S8T570C

Check if heavy steering operation occurs
during stationary turns.

Yes

No

y

END

ST-33

Go to 4) on page ST-36.
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TWIN ORIFICE POWER STEERING SYSTEM

Trouble Diagnoses (Cont’d)

2) CHECK PARKING BRAKE SIGNAL
(A/T models)/CLUTCH PEDAL POSH-
TION SIGNAL (M/T models).

Release foot brake pedal and apply park-

ing brake lever (A/T)/deprass clutch pedal

{(M/T).

Check voltage between solenoid vaive

terminals of data link connector for CON-

SULT.

4

Mormal stop lamp switch

—————— Kal'uncticning stop lame saitch
ign lion switeh Ok

Foot brake depressed

Vahlage

Voltage: .
4.4 - 6.6V (constant)

Yes

No

Y

>

Go to 3) on pége ST-35.

S3ST571C

YiPU

<

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

No

Y

B y

Yes

Go to 5) on page ST-36.

®
O

S8T782BA)

Check if parking brake switch signal (A/Ty
clutch pedal position switch signal (M/T) is
present at power steering control unit.
Voltage: OV
[Parking brake applied (A/T)/clutch
pedal depressed (M/T)]

No

.| Malfunctioning parking

brake switch (A/T)/clutch
pedal position switch (M/T})

Yes

r

Ensure that power steering control unit
connector is connected properly.

" ssTsTIG

956

y

Turn igniticn switch ON and apply parking
brake lever (A/T)/depress cluich pedal
{M/T).

Check voltage between sclenoid valve
terminals of data link connector for CON-
SULT.

Voltage:
4.4 - 6.6V (constant)

MNo

Yes
¥

.| Malfunctioning power

steering control unit

Check if heavy steering operation occurs
during stationary tums.

Yes

hd

Go io 4) on page ST-36.

No
h 4

END

ST-34




TWIN ORIFICE POWER STEERING SYSTEM

. Jeste
€ |
&) o o

© asT572C

6
4

@
0,

S8T784BA

Trouble Diagnoses (Cont’d)

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

Move shift lever to Neutral position (A/T
and M/T models). Check voitage between
solenoid valve terminals of data link ¢on-
nector for CONSULT.

______ Maitunctioning stop lamp switoh
Ignition switch ON

Foot prake gepressed

Normal siop lamp switeh

voltage

Yes

P

No

Move shift lever to “P”
position {A/T model).
Check voitage between
solenoid valve terminzals at
data link cohnector for
CONSULT.

Voltage:

4.4 - 6.8V (constant)

Yes

¥

Go to 4) on page ST-36.

Cl
B4 e
DISCONNECT BIIY
= o o
N S5T572C

during stationary turns.

No

y

END

ST-35

Voltage:
4.4 - 6.6V (constant)
No
»
Check if terminal voltage drops to 1.0 - No .| Go to 5} on page ST-36.
1.5V range approx. 10 seconds after igni- "
tion switch is turned ON.
Yes
B h 4
Check If position switch signal is present No Malfunctioning position
at power steering control unit. "1 switch system
Voltage: OV
(Position switch is ON.)
Yes
4
Ensure that power steering control unit
connector is connected properly.
L A
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).
Check voliage between solenoid valve
terminals of data link connector for CON-
SULT.
Voltage:
4.4 - §. 6V (constant)
Yes
A
Check if heavy steering operation occurs Yes | Go to 1) onh page ST-32.

FE

cL

T

I
i
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TWIN ORIFICE POWER STEERING SYSTEM

[i Blscouuzc:'r .k \

o Listen for
\ solenoid

> operating
sound.
S8TLH73C
R Tol ]
(wsz)
HS. LT
CONNELT Gy
&
@& |
SST7868BA

958

Trouble Diagnoses (Cont’d)

4) CHECK POWER STEERING SOLE-
NOID VALVE FOR PROPER OPERA-
TION.

Disconnect solenoid valve cannector.

Does plunger click when voltage is applied

between connector terminals (on solenoid

valve side)?

No
»

Yes

r

* Malfunctioning steering gear assembly
* Malfunctioning oil pump

Malfunctioning power
steering solenoid valve

5) CHECK POWER STEERING CON-
TROL UNIT FOR PRCPER OPERA-
TION.

Check if power voltage is present at

power steering contral unit.
Voltage: 12V

Yes

E
b4

No

Malfunctioning ignition
power circuit

Measure soienoid vaive resistance.
Disconnect solenoid valve connector, and
check resistance between connector ter-
minals (on sclenocid valve side.)
Resistance:
4 -6 () {at 25°C (77°F)]

No

Yes
Y

Ensure that power steering control unit
connector is connected properly.

A 4

Malfunctioning solenoid
valve system

Check if heavy steering operation occurs
during stationary turns.

Yes

Malfunctioning power
steering control unit

No

h 4

END

ST-36




TWIN ORIFICE POWER STEERING SYSTEM

B#Y

T s5T572G

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 2
SYMPTOM:

Light steering operation during high-speed driving

Raise rear wheels off ground and start
engine.

y

Check voltage between solencid valve
terminals of data link connector for
CONSULT while driving vehicle from 0
to 100 km/h (0 ta 62 MPH}.
Voltage:
0 km/h (0 MPH):
4.4 - 6.6V
100 km/h (62 MPH):
1.8 - 2.8V

SST179CA

CONNECT

ro @

15

€ A 5

¥Y/G

S8T575C)

No

A

Yes

Check speedometer for proper opera-

NG

.| Malfunctioning vehicle speed

tion.

sensor or speedomaeter

OK

A 4

Check ASCD and vehicle speed-sensing

NG

Check if vehicle speed signal

door lock for proper operation.

=
Check if vehicle speed signal is present

OK

B y

No

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

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

are alternately repeated

Yes No

4

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

Yes

F

r

Malfunctioning
speedometer

Y

Ensure that power steering control unit

connector is connected properiy.

v
®

ST-37

Improper connection
between speedometer and
power steering control unit

(B

959



TWIN ORIFICE POWER STEERING SYSTEM

DISCONNECT

&3

=
B4 FEE e

8y

S8T572C

SST574C

( Listen for

solenoid

> operating

sound.
S58T573C

960

Troubile Diagnoses (Cont’d)

®

"

Disconnect solenoid valve
connector, and check resistance
between connector terminals (on
solenoid valve side).
Resistance:
4 - 6 () [at 25°C (77°F)]

Yes

Y

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
driving vehicle from 0 to 100 km/h No Yes
(0 to 62 MPH).
Voltage: !
0 kr/h (0 MPH): END
4.4 - 6.6V
100 kmvh (62 MPH):
1.8 - 2.8V «——©
NG
k4 v
Measure solencid valve resis- Disconnect solenoid valve connec-
tance. tor.
No

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

No Yes

o
>
Y

Malfunctioning power steering con-
trol unit

Malfunctioning sole-
noid valve

ST-38

r

* Malfunctioning steering gear
assembly
* Malfunctioning oil pump




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 below:

Terminal
emna 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.
o Depressed: Approx. 12V
4 Stop lamp switch input Released: OV
0V (clutch engaged and shift lever in
Park/Neutral position N position) ... Ma To:iels“ . )
5 switch input OV (selector lever in “N” or “P” posi-
P tion) ... AT models
4 - 5V (except for the above)
Parking brake switch
6 input {A/T) Applied or depressed: 0V
Clutch pedal position Released; Approx. 12V
switch input (M/T)
Power sleering solencid 0 km/h (O MPH) 4.4 - 8.6V
7 e g 100 km/h (62 MPH) 1.8 - 2.8
P Fai-safe 1.0 - 1.5V

PERFORMANCE OF CONTROLLER

Output amperage (A)

1.1

10 /i

0.8

06 <
0.5+

0.25 | L

0.1+

12 (7) |30 {19) |80 (31) 175 (109)
1 i T T T T T 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}

SS8T349B

ST-39
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|
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SUPER HICAS SYSTEM

HICAS Component Parts Location

Steering
angle sensor

Power steering
solenoid

Control unitJ

85T362C

System Diagram

Vehicte speed sensor Actuator

Front

Front | ‘
|

- @ ] —ap T o

-
HICAS motar

Rear main sensor

Contral unit
RAear sub sensor
Steering angle sensor

S8T363C

962 ST-40



SUPER HICAS SYSTEM

Lines paraliel to On-vehicle Service
center ne of oY~ f MEASURING REAR TOE-IN
A Measure distance “A” and “B” at the same height as hub
center. @l
g Total toe-in: =
< . ’% Refer to SDS in RA section. ,
% ¢ [
4 Total toe-in = A — 8 _
F,Kon?t SFA234AC =i
INSPECTION OF HICAS SYSTEM OPERATION
NISSAN CAUTION: .G
N * Ensure that shift lever is set to “P” position (A/T model)
CONSULT or “Neutral” position (W/T model) before checking HICAS __
UE40 system operation. [
¢ Use CONSULT program card “UE940” when CONSULT is
used. =
START When CONSULT is used: g
| SUB MODE J 1. Have a helper sit in the driver's compartment and raise vehicle. ¢
5514240 (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 {7
and start engine.

3. Touch “START” on CONSULT display.

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

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

g2
T e

W SIVIULATED DRIVE TEST I
SELECT MONITOR ITEM |

MAIN SIGNALS
[ SELECTION FROM MENY

)
[ |
|
l,

29

=
B

RS
| START
ST375B
6. Touch “START". B
BACTIVE TESTH

DRIVE  HICH SPEED &
CONDITION -
= = = MONITOR=—= — —
STEERING ANG L 0° _
RR ST ANG.MAI 2.4V EL
RR ST ANG.SUB 24V
POWER STR SOL  1.0BA
MOTGR CURRENT DDA B

CANCEL

S8T408C

ST-41 963



SUPER HICAS SYSTEM

Neutral position

S8T3B4C

Meutral position

Stroke
.

e

S5T364C

964

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 actuater rod and retraction vaiue of the other. Then, turn
steering wheel 180° in the other direction from the neutral
position, and measure extension value of one cylinder rod and
retracticn value of the other. Defermine 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:

1.

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” paosition (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”,

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
one actuator rod and retraction value of the other. Then, turmn
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)

ST-42



SUPER HICAS SYSTEM

Repair of Component Parts
ACTUATOR

SEC. 431

@

Gl
i

LE

L Lrgs - 108 Ee

[ 45 - 60 (85 - 11, 62 - 80)
(45 - 6.1, 33 - 44} -

{37 Nem {kg-m, ft-Ib)

Gl
SST365CA

BT

A

20

P

Removal i)
* Detach actuator lower links from axle housing sockets with

Tool. X

RS

* Disconnect harness connectors and remove actuator. BT

CAUTION:

Remove one side of rear tire and draw out actuator through H
the space where tire is removed. "

ST-43 965



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

Installation

1. Before instaliing actuater on suspension member, wipe actua-
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.

CAUTION:
<;:| H AH ::> * To prevent entry of foreign particles, clean harness con-
nectors using dry compressed air.

2. Install actuator and harness connectors.

S538T367C]

3. If sensors were removed, perform the following operations;
(1) Remove inner side boot clamp of either boot, and set Tool
between actuator and inner socket as shown at left.

KV40106300
C =) 7

S85T368C

(2) Remove sensor connectors, then remove sensors.
(3) Remove HICAS motor connector, and set ignition switch to

BISCONNECT ON .
s (4) Connect 68V source (four 1.5V dry cefls connected in series) to
- HICAS motor, and actuate motor in the direction that will cause
@3 the Tool to clamp, thereby setting rack in neutral,

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

CAUTION:

Never apply 12V (battery voltage) to HICAS motor.
If positive voltage is applied to HICAS motor connector termi-
nal (1, rack will move to the left. If positive voltage is applied
to terminal (@), rack will move to the right.

g6v S$8T576C

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

CAUTION:

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

engage with actuator pawl.

(6} Install harness connecter.

88T370C

966 ST-44




SUPER HICAS SYSTEM

Repair of Component Parts (Cont’d)

{7} Adjust each sensor to the reference value.
1ZIMONITOR 77 FAILURE  [w] Read sensor data on data monitor.
WHCI, SPEED SE GmPh
STEERING ANG L 3°
NEUTRAL SIG .
STOP LAMP SwW gFI\; E:AUTION‘” . . . . . .
e e s O FAILURE” will be displayed during data monitoring. This will 4,
ENGINE SPEED e not interfere with this operation.
RR ST ANGSUE 24V .ﬁ. Read data by applying circuit tester leads to sensor conngc-
L RECORD | 42 tor. B&
WMONTOR  Y¥ FAILURE (2] Front steering angle (degree):
YAW RATE SEN ooV L'O, R-o
POWER STR SOL  1.06A . —
MOTOR CURRENT R 424 Rear main sensor (V): k)
AL
FAILSAFE o Approx. 2.44
P .
ey v Rear sub sensor (V):
ATE VOLT ooV i
E?L\;VV%LTAGE 144y Approx. 2.44 LG
I RECORD ] Rear sensor source voltage (V):
Approx. 5.0
TemoNToR VY FAILURE [&] E'@
MOTOR VOLTAGE 144V 1o
[
rs
S9T3720 -
T4 2 T
2:(B9) LG HS. E h
@5 W i
3: (D OR/L © 35D ki
B
I _
d?m [ = (&
S5T577C

(8) Tighten each sensor mounting screw to the specified torque. B3
:1.5-19Nm (0.15 - 0.19 kg-m, 13.0 - 16.5 in-Ib)

{8) Remove Tool.

CAUTION: BE

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 leave the cable disconnected for more Fis
than 30 minutes.

(11) Perform self-diagnosis to check sensor condition. Bl

EL

ST-45 967



SUPER HICAS SYSTEM

Repair of Component Paris (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.

SEC 431 Rear

sub

sensor Actuator

\— Inner socket g

[C] 78 - 98 (8.0 - 10.0, 58 - 72)

£ @((((‘(( \ Boot clamp K24
/ -

M o
S [

@ ? 0-ring 474

[ - i ?1

e
Boot bang —
sensor HICAS g-12 Pj 78 - 98
IQI-' 5. 19 Z motor (0.8 - 1.2, 69 - 104) (8.0 - 10.0, 58 - 72} |
. ’ O-rin
(015 - 0.19, 13.0 - 16.5) 9 639 Outer fink

@ : Nem (kg-m, in-ib)

[ : Nem (kg-m, ft-Ib)
SST373CB

Actuator cannot be disassembled beyond limit shown above.

Disassembly

Loosen outer link lock nut.

Remaove outer link and outer link lock nut.

Remove clamps and dust boots.

Attach wrenches to left and right ball joint sockets, and turn in
directions that loosen lower links. Remove cone of loosened
lower link assemblies,

5. Remove HICAS motor.

sstazac| 6. Remove main and sub sensors.

Rl

Assembly

1. Apply Locktite 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:
[C}: 78 - 98 N-m (8 - 10 kg-m, 58 - 72 ft-lb)

S8T3750

968 _ ST-46




SUPER HICAS SYSTEM

Repair of Component Parts (Cont’d)

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

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

Vams * If main sensor and sub sensor are removed, do not install
| ‘ 1 inner boot clamp. Instal! it after completing sensor instal-
lation and adjustment.

| WA
85T3928 M
3. Install outer link lock nut and outer socket. Tighten outer link
. lock nut. LC
D r Link standard length “L’":
T Refer to SDS (ST-88).

GL
SRABG3A

4, Install HICAS motor. y

5. Install main and sub sensors. M
Refer to ST-44.
PL
B
, - . ‘ STEERING ANGLE SENSOR R,
-y T 7y S| e Ensure that steering angle sensor is mounted securely on spi-
I b4 -~ )l i ‘ ~ b N . o A

A 2 _4%/7 -'(P . ral cable unit. Also ensure that spiral cable unit is installed _
SN i’)y properly. 3B

¢ |f any part of steering angle sensor is malfunctioning, replace
steering angle sensor assembly.

’ . S55T475B

ST-47 969



SUPER HICAS SYSTEM

Trouble Diagnoses

CONTENTS

How to Perform Trouble Diagnoses for Quick and Accurate Repair ... ST-49
L3 Y 04 T'o Lo T o (T3 - T o USRS ST-50
PrelimiNary e CK .o et ettt e ettt e et e en e e e s ST-51
Component Parts and Harness Connector Locations ..., ST-53
L0 oL BT I T T | o S ST-54
Wiring Diagram ...t et r e e e e et aanaes 5T-55
SeIf-LIAGNOSIS ......oi i et e e e et e e e e er e enee s e aeeareaeraeeans ST-61
Control Unit Power Supply and Ground Circult Check ..., ST-64
Diagnostic Procedure 1

SYMPTOM: No warning lamp comes on when ignition switch is tumed “ON”. .........ccociiiiiinennnn, ST-65
Diagnostic Procedure 2

SYMPTOM (A): Warning lamp comes on during 0peration. ...........ccoeriiiceniee e censreeeee e ST-65

SYMPTOM (B): Warning lamp stays on after engine starts. ... ST-66
Diaghostic Procedure 3

SYMPTOM: Considerable resistance is felt during stationary steering operation. ... ST-67
Diagnostic Procedure 4

SYMPTOM: AbNOIMal NOISE OCCUIS. oiiiieir e ieeeiteite et ee et ere s e st a e e e e eeeeeeaant e e e aeeesaaaesaasneeerrnenis ST-68
Diagnostic Procedure 5

SYMPTOM: Other abnormalities ... et ee e ST-69
Diagnostic Procedure 6

SYMPTOM: System is not set in self-diagnosis MOTe. ... e ST-72
Diagnostic Procedure 7

SYMPTOM: Control unit is abnormal, ... et e s ST-75
Diagnostic Procedure 8

SYMPTOM: HICAS motor power supply i NOt PrESENT. ...ovveeiiie e vre s ST-75
Diagnostic Procedure 9

SYMPTOM: HICAS motor output is NOE PrESeNt. ... e e e ST-76
Diagnostic Procedure 10

SYMPTOM: Vehicle speed signal is N0t PrasSent. .. et rer e e renree e e e sanar s ST-77
Diagnostic Procedure 11

SYMPTOM: Steering angle sensor input is not present. ... ST-78
Diagnostic Procedure 12

SYMPTCOM: Rear main or sub sensor input is Not present. ... ST-79
Diagnostic Procedure 13

SYMPTOM: Parking brake input is NOL PrESENE. ...ttt tni vt et er bttt e e e ST-82

Diagnostic Procedure 14
SYMPTOM: Inhibitor switch (A/T) or neutral position switch and clutch switch {M/T) input is

aTo o] =TT o OO PUUPTTOR PP ST-83
Diagnostic Procedure 15

SYMPTOM: Engine speed signal is N0 PraSent. ... et ees s ee e e e e e ST-84
Control Unit INSpection Table ... e et e e e et v e e e e te e e e e et rataes e eees ST-85
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

HOW TO PERFORM TROUBLE DIAGNOSES FOR
QUICK AND ACCURATE REPAIR

Work flow
CHECK IN e Reference item 7l
r
LISTEN TO CUSTOMER COMPLAINTS AND CONFIRM.
INVESTIGATE ITEMS RELATED TO EACH SYMPTOM. Symptom Check EH
(See page
ST-50.) e
Y -
BASIC INSPECTION
- PERFORM SELF-DIAGNOSIS Self-diagnosis EE
v PERFORM REAR WHEEL ACTION CHECK (See page
ST-61.)
Preliminary N
check Gl
Rear wheel
action check _—
« BT
{See page
ST-51)) ]
h 4 AT
INSPECTION ON THE BASIS OF Diagnostic Pro- .
EACH SYMPTOM cedures 110 6
— (See pagas EE;
ST-65 to 72.)
A
Self-diagnostic item B
INSPECTION ON THE BASIS OF Diagnostic Pro- R&
EACH MALFUNCTION cedures 7 to 15
(See pages o
ST-75 10 84.) BE
h Y
REPAIR/REPLACE
NG FINAL CHECK s
OK
A A _—
CHECK OUT =
[
EL
[

ST-49 971



SUPER HICAS SYSTEM

Diagnostic table

Trouble Diagnoses (Cont’d)

SYMPTOM CHART

Prelimi-
PROCEDURE nary Diagnostic Procedure
Check
REFERENCE PAGE {ST-) 51 |5V |65 65|67 | 68|69 72|75 | 75|76 | 77|78 7982|8384
< — ol o} s wn
- o [arl =T ur (=} I~ < 1] — — — — - -
elelole|loje|lelov|o|lojolo|lo|e| @
~—|la)l5(5(5{5|5|5(5]/53|5|/5|515|3|3|53
st 81583 8|3 |518|8(8|8|3|F|3
] @ [ ] o o p*] o [ %] o 15 o o o [+ (] (%] Q
= = [=] Q aQ o o = Q [=] Q Q Q o Q o =]
SYMPTOM clels|e|la|la|lsjalala)e|a|a|lalalaela
elelelel|lele|leleleleie|lalelel|leg|le|e
E|lE|a|g|s|2|2|%|%|2 2|8 ,%8|8|2|2|%
€| E g g 8 g 2 g 2lelegley12(efe|le; e
= = [=1] [&)] on o o [s:) o o o [=)] [=:] [=)] (=] =) om
glelg glglg|g|lg|lg|lgjeg|@|3|8|8|o|®
alojo|joiolaja|lc|lalalalajo|lo|lolalao
No warning lamp comes on when ignition switch is tumed “ON" O
Warning lamp comes on when engine is running [ORR®)] O
Considerable resistance is felt during stationary steeting operation. O ]
Small resistance is felt when steering during high speed driving. O
Abnarmal noise is emitted. OO @)
Other abnormalities OO @]
System is not set in self-diagnosis mode. O
Self-diag-
nosis code Diagnosed part CONSULT indication
No.
11 HICAS control unit CONTROL UNIT O
12 HICAS motor power supply is |[MOTOR VOLTAGE o
not present. ILOW VOLTAGE] (-a)
MOTOR QUTPUT
i3 HICAS motor output is not [ABNORMAL SIG] (-a) o
present, MOTOR CUTPUT
[MOTOR LOCK] {b)
VEHICLE SPEED SEN
21 Vehicle speed signal is not [NG SIGNAL] {-a) o
present. VEHICLE SPEED SEN
[SIG-SUDDEN TURN] (k)
STEERING ANGLE SEN
on [NO ANG SIGNAL] (-a) _
STEERING ANGLE SEN ~
[ANG SIG FIX] {)
% STEERING ANGLE SEN
@ Steering angle sensor input is |[NO NEUT SIGNAL] (b}
o not present, STEERING ANGLE SEN
‘g: 23 INEUT SIG-360° OFF] (¢} o
= STEFRING ANGLE SEN C
%’ [NEUT SiG-30° ON] ({-d)
-?_-.‘J STEERING ANGLE SEN
@0 [OFFSET NEUT] (+f)
AR ST ANGLE SENSOR
[MAIN SIGNAL] {-a)
24 Rear main gensor input is not |RR ST ANGLE SENSCR O
present, [OFFSET SIG] {-¢)
RR ST ANGLE SENSCR
[ABNORMAL VOL] {-d)
RR 5T ANGLE SENSOR
[SUB SIGNAL] {-b)
a5 Rear sub sensor input is not  |RR ST ANGLE SENSOR O
present. [OFFSET SIG] ()
RR 5T ANGLE SENSOR
[ABNORMAL VOL] (-d)
a1 Parking brake input is not o o
present.
Inhibitor switch {(A/T) or neu-
32 tral and clutch switch (M/T) — O
input is not present.
a3 Engine speed signal is not ENG REV SIGMNAL o
present. [ABNORMAL SIGNAL)
972
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SUPER HICAS SYSTEM

-

&
[ SeLECT DiAG Mms_lj_]r /@ﬁivg

SELF-DIAG RESULTS o g

DATA MONITOR (ABS —IHICAS)—,
] S
ACTIVE TEST 1 /
[ EcM PART NUMBER

~
B

5575280

B SIMULATED DRIVE TEST B
M SELECT MONITOR ITEM

MAIN SIGNALS

SELECTION FRCM MENU

|
|
[ START

|
|
1
i

ST3758

BACTIVE TESTIR
DRIVE  HICH SPEED

CONDITION

= ==MONITOR= = =
STEERING ANG L o°
RR ST ANG.MAI 2.4V

RR ST ANG.SUB 24V
POWER 5TR SOL  1.0BA
MOTOR CURRENT  0.0A

CANCEL |

S8T409C

Trouble Diagnoses (Cont’d)
PRELIMINARY CHECK

Check 1
Perform self-diagnosis.
Refer to “Self-diagnosis” on page ST-61. al
(A
Bl
Check 2
Perform rear wheel action check. LG
CAUTION:
Ensure that shift lever is set to “P” position {A/T model) or G
“Neutral” position (M/T model) before checking HICAS system =
operation.
. = FE

When CONSULT is used:
1. Have a helper sit in the drivers compartment, and raise GL

vehicle.

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

are free to rotate.) T
2. Connect CONSULT unit to data link connector for CONSULT

and start engine. )
3. Touch “START” on CONSULT display. &Y
4. Touch “HICAS”, “ACTIVE TEST” and “SIMULATED DRIVE”

in that order.

5. Touch “START” when “MAIN SIGNALS” display is reversed. [T
=)
6. Touch “START". RA

7. While running engine, turn steering wheel more than 180° to BT
the left and right from the neutral position. Ensure that rear
wheels steer in response to rotation of steering wheel. )

EL

10X

ST-51 973



SUPER HICAS SYSTEM
Trouble Diaghoses (Cont’d)

When CONSULT is not used:

Turn key switch “OFF”.

Set HICAS system in self-diagnosis mode.

Turn ignition switch “OFF”.

Set shift lever to “P” 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 positicn) 5 times or more, then depress foot brake

pedal at least 5 times all within 10 seconds after ignition switch
has been turned “ON”.

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

O

9EY

«9"
S8T378C

974 ST-52



SUPER HICAS SYSTEM

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

g TR‘:‘:.S ///

ZHICAS warning lamp

/ Iy

e "Date; link connector
for CONSULT

SINECY)
\CL Rear main% X )
&ﬂj‘ HICAS motoL/f [ﬂ]fj
EL
(D

Steering angle sensor

55T379C
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

CIRCUIT DIAGRAM

1HYLS JO NO
HJLIMS NOILINDI

HOSN3S
03345
HOLIMS ITIIHIA IATVA
AV NOILISOd  HOLIMS HOLTMS aIONI 105
NOILISDd wO3d NOILIsOd = sl INIH3ALS AV13d
IVHLININ/ HHYd H3ILNTD IgdLNEm HOLOW ONT HEY A HIM0d SYJIH
= = =Y = SYIIH = = = h_m. =
[ | g3aL3wo HOSNIS HOSNIS [+
HAL3n0 ans NIV
Q ¢ Hy3d gvyag ?
I3
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| . i
_ | J-B _ﬁ -
I t | ! I | 25
| 1) i I am
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o
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)
WIRING DIAGRAM

&l

ST-HICAS-01
IGNITION SWITCH BATTERY ] .
ON or START A
. * FUSE . e Refer to
10a  [BLOTK 20A 10A ooa |ELTPOWER. R
' @D
i R/Y % R -
T L e : 4 -
G/Y G/L oy M) To clack € ¥ —?
(&
| 3 e )
STOP
G/L -
Lo | fmelE, GG .
o /L HELEASEBT 33 I
2
R/B i GL
To ST-

G/ L HICAS-04 A

o - iy
I = &

t
.— R/B -}aﬁdstggl R/W  Y/R

/
lamp sensor ] | AT
G/Y G/Y FI/B R/B R/W  Y/R
[l 28 221l =5l [E7 =8 .
IGN IGN STCOP/L BATT MOTOR RLY P@
SW vce HICAS
CONTROL
UNIT
MOTOR €70 B

B B BA
I il |
B B
2 4
B3
ERGS
Ol Refer to last page Eé'
123 M) — @33 123_1'_|—1452| NEHEAE (Foldout page) .
4a[5[6] W B 7|8|aloi1]1e W 6l7|8[al10] W
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ST-HICAS-02
—_ i
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ON or START /G 48> 0a5 06
! Y/G
[ il EUoRK |Refer to . COMBINATION
104 15A | (g/8) |EL-POWER. METER
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ST-HICAS-03
{U»: For U.S.A. models
{N»: Faor Canada models
*1- - Y/PU N> Y/R
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ST-HICAS-04
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ST-HICAS-05 o
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ST-HICAS-06

DATA LINK
CONNECTOR
FOR CONSULT
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(':ii Y/B B/Y W OR L B
@ G 4 I
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Il seLect piac moDE SELF-DIAGNOSIS

Ll
[SELF DIAG RESULTS — When CONSULT is used:
)
i

e Start engine.

| DATA MONITOR * Touch START (on CONSULT display).

[ acTIvE TEST * Touch HICAS. €l
s Touch SELF-DIAG RESULTS.
IEM PART NUMBER { Refer to CONSULT operation manual “HICAS” for details. &
S5T530C | EM
When CONSULT is not used: ‘:’ﬂ‘
1. Input starting conditions for self—gnosis. LG

(1) Turn ignition switch “OFF”.

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

(3) Turn ignition switch “ON".

(4) Immediately start engine.

{8) Turn steering wheel from left to right (at least 20° from the HE
neutral position ) 5 times or more, then depress foot brake
pedal at least 5 times all within 10 seconds after ignition switch ol

has been turned “ON”. &
2. Input self-diagnosis item.
{1) Depress and release foot brake pedal. i

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

(3) (M/T model) &7
Depress clutch pedal and move gear shift lever to any position “*
other than Neutral and return to Neutral. Release clutch pedal.
(A/T model) EB)
Disengage and engage parking brake lever. Move shift lever to
any position other than Neutral or Parking and return to Park-
lng. IS

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

[EL.

[EX

ST-61 983
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Trouble Diagnoses (Cont’d)

3. The self-diagnosis mode will then appear in the “HICAS” wamn-
ing lamp.
When all systems are normal:

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.

HICAS warning lamp flashes at 0.25-second intervals.
When there is a system malfunction:
Sy

§5T377C ¢ 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 unfil
key switch Is turned
OFF or after approximately
. . 5 minutes hava passed.
Indicator Diagnosis starts 1sec. 0.2 sec. "
i (o o |
10 times
—_——
ON L
OFF —— J
5 sec. T 5 sec. = o J aliy B
2 sec. 1.8 sec. 1 sec. 0.8 sec.
" — J [N v J
Code No. 12 Code No. 23
S8T380C
B i 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.
984
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Display repeats until
key switch is turned
OFF or after approximately
5 minutes have passed. Qﬂ
Indicator [—== Diagnosis stars 1 ssc. 0.2 sec. i)
- - o
A
ON r u
Eld
OFF ‘ | | L@
5 sec, 5 sec. - - T EG
2 sec. 1.8 sec. 1 sec. 0.8 sec. =
——_ A y
I
Code No. 12 Code No. 23 FE
SST381C
ot
GlL
CAUTION:

When steering angle sensor Error in self-diagnosis (Code: .
“No neutral signal (*b)”} is detected, check output of steering 4T
angle sensotr.

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

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

Self-diagnosis . Self-diagnosis ) =
code No. Diagnosed part code No. Diagnosed part
11 HICAS contral unit 24 Rear main sensor input is not present. B
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. 3R
=2l
. - . Inhibitor switch {A/T} or neutral and clutch
1 Vi nt. 32
2 ehicle speed signal is not prese switch (M/T) input is not present,
20 ?‘;teenng angle sensor (steering angle signal) 13 Engine speed signal is not prasant.
is not present.
23 Steering angle sensor ES
(steering neutral signal} is not present.
How to end the self-diagnosis mode BT
The self-diagnosis mode is ended by performing one of the follow-
ing: )

i

*  Turning ignition switch “OFF".

*  After seli-diagnosing has been operated for approximately 5
minutes, the self-diagnosis mode will end automaticaily. EL

* 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 1B
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CONNECT
ey EN} 27, 287 GIY

HS. 35: R/B

|

H cru HCONNECT@J
27,28,35

@

0]

S5T387CA

- CONNECT
5 £

H.S.

==

[T _ciu__|o connector]| @
14 34 40
o m
m LT

85T425CA

986

Trouble Diagnoses (Cont’d)

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

performed:

* Disconnecting battery terminal for more than 30 minutes.
¢ Touching “ERASE” on CONSULT display of SELF-DIAGNOS-

TIC BESULTS.

CONTROL UNIT POWER SUPPLY AND GROUND

CIRCUIT CHECK
Control unit power supply

Terminals

Battery voltage existence

@ - Ground
- Ground

@ - Ground

Yes

Control unit ground circuit

Terminals

Continuity

- Ground
- Ground

- Ground

Yes

ST-64
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Trouble Diagnoses (Cont’d)

/ & = -~

$8T377C

DIAGNOSTIC PROCEDURE 1
SYMPTOM:

“ON”.

START

A] y

CHECK WARNING LAMP POWER SUP-
PLY.

1) Turn ignition switch “ON".

2) Measurs voltage across control unit

connector terminal @8)and ground.

e CORNECT
A€
W cu %NNECTM

28

I BRI

e O

@'

S8T426CA

Voltage:
Approximately 12V

NG

‘LOK

Check and repair warning
lamp circuit.

CHECK CONTROL UNIT POWER SUP-
PLY AND GROUND CIRCUIT.
Refer to page ST-64.

NG

¥

Check and repair power
supply and ground har-
ness.

lOK

Replace control unit.

SYMPTOM (A):

DIAGNOSTIC PROCEDURE 2

58T529C

Warning lamp comes on during operation.

contact.

Trouble is not fixed.

A

Check steering neutral position and stees-
ing angle sensor.
Refer to page ST-5, 8T-78.

ST-65

L8

START
Y
; ' Check in self-diagnosis mode,
fi 1 Refer to page ST-61.
‘ " 7? J \\’/) SST377C
=
( : <= Troubie is
E} .l‘_‘_%’. i v fixed
[B__setecr Diac more Cll /('@D—J = Hepai_r malfgnctioning part detected by > END
SELF-DIAG RESULTS ] ~Cah /§f/<< self-diagnosis.
DATA MONITOR (ABS—: M- Refer 1o Diagnoslic Procedures 6 to 15.
ACTVE TEST e \.}\5\“’
T t Trouble is not fixed.
[Ecm PaRT NUMBER
| \ Trouble is
=
| \ \? 4 fixed
i ) )
//}//2 i\ Check and repair connectors for improper END

No warning lamp comes on when ignition switch is turned

&,

987
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- SYMPTOM (B):
——| Warning lamp stays on after engine staris.

[ seecT DiaG MODE_ L] /(CS_‘ = /K
B

START

SELF-DIAG RESULTS R

DATA MONITOR {aBS<

~
ACTWE TEST /’

[Ecm paRT NumEER \\

Trouble is
fixed.

Y

Check in self-diagnosis mode. END
Refer to page ST-61.

Repair malfunctioning part detected by
self-diagnosis.
Refer to Diagnostic Procedures § to 15.

Warning lamp
remains ON.

Check rear wheel action. NG‘ Go to Diagnostic Proce-
Refer to PRELIMINARY GHECK (ST-51). | dure & (5T-72).

OK

4

Check if HICAS waming lamp goes out Yes END
after engine starts.

h 4

No

¥
Check engine speed signal.
Refer to Diagnostic Procedure 15 {ST-84).

088 ST-66
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SS5T383C
[B]
= CONNECT
e
H 3.
G/U 3 CONNECTOR” (GD)
B/Y
;
D O
SS-T384CA

solencid

operating

sound.
S8T573C

Trouble Diagnoses (Cont’'d)
DIAGNOSTIC PROCEDURE 3
SYMPTOM:

Conslderable resistance is felt during stationary steering

operation.
START
) A
CHECK CONNECTOR CONTINUITY. No END
Disconnect power stearing solencid con- "
nector and control unit connector, and
reconnect them firmly.
Start engine again, and check if consider-
able resistance is felt during stationary
steering operation.
Yes
B
Y
CHECK OUTPUT SIGNAL FOR POWER | NG | GHECK CONTROL UNIT
STEERING SOLENOID. "| POWER SUPPLY AND
Measure voltage variations between con- GRCUND CIRCUIT,
trol unit connector terminal and ground. Refer to page ST-64.
| ;4.4 - 6.
Voltage: 4.4 - 6.6V oK NG
QK y
Check and
repair
power sup-
ply and
ground cir-
cuit.
¥
Perform Diagnostic Proce-
dure 10. Refer to page
ST-77.
r
Check power steering solenoid operation NG_ Replace power steering
while applying 5V voltage. "| solenoid.
OK
k4

Check and repair harness hetween control
unit and power steering solenoid.

ST-67
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Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 4

SYMPTOM:
Abnormal noise occurs.

START

Y

990

Is noise generated from HICAS motor or
rear sensor?

Yes

r

Check or replace noise generating parts.

ST-68

Is noise generated when driving vehicle YES‘ Noise occurs in any sys-
with HICAS motor connector discon- | tem other than HICAS.
nected?
I No
A4
Check rear wheel action. No .| Check static HICAS char-
Refer to PRELIMINARY CHECK (ST-51). "| acteristic performance.
Does noise occur when rear wheel is Refer to flow chart A on
actuated after turning steering wheel page ST-70.
clockwise or counterclockwise? Check dynamic HICAS
Yoo characteristic performance.
Refer to flow chart B on
page ST-71.
r
No

Check for noise source.




SUPER HICAS SYSTEM

®
e

[ seiect oiae mooe [
SELF-DIAG RESULTS

iDATA MONITOR

ACTIVE TEST

_
!

ECM PART NUMBER

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 5

SYMPTOM:
Other abnormalities

START

h 4

Check in self-diagnosis mode.

NG

h 4

Refer to page ST-61.

S5T4758

OK

%

Y

Check static HICAS characteristic perfor-
mance.
Refer to flow chart A on page ST-70.

y

Check dynamic HICAS characteristic per-
formance.
Refer to flow chart B on page ST-71.

B
r

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

Refer to page ST-5.

ST-69

Repair malfunctioning sys-
tem detected by self-diag-
nosis.

Refer to Diagnostic Proce-
dures 6 to 15.

[Ril&

Et

LG

BT

AT

=29
=
&
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A

d

[ seiect piac mobE

SELF-BIAG RESULTS o
DATA MONITCR ABS — HICAS:
AGTIVE TEST - AN
ECM PART NUMBER \ /
.
Z k!
587528C
Neutral position

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

START

Y

Set CONSULT in ACTIVE TEST
mode.

(I

OR

Set self-diagnosis mode.
Refer to page ST-61.

A

CHECK ACTUATOR STROKES.

Turn steering wheel approximately 180° to

the left 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

r

58T364C
E DISCONNELT
TS.
@'_) BEb
SSTH78C
992

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

ST-70

.| Replace HICAS motor.




SUPER HICAS SYSTEM

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

START

r

.’@. Set in self-diagnosis mode.

&/ Refer to page ST-61.

Y

CHECK REAR WHEELS FOR PROPER

MOVEMENT.

@ Rear wheels will turn to the left
and right periodically if steering
wheel is returned to neutral after

being turned by approximately 30°
in either direction.

88T364C
E CISCONMECT
TS,
@
& |
) L
S8T578C

'
CHECK ACTUATOR STROKES. OK END
Each stroke from neutral position: "
Mare than 1.9 mm (0.075 in)
NG
A J
NG

CHECK RESISTANCE OF HICAS
MOTOR.
1) Disconnect HICAS motor connector.
2) Measure resistance between connector
terminals @ and @
Resistance:
Approximately 20}

OK

r

CHECK REAR SENSOR.
Go to Diagnostic Procedure 12 {(ST-79).

ST-71

Replace HICAS motor.

fill)

Eri]

=
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v
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)
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$$T386C
VIMOMTSA  TTNO FAIL [y)
WHCL SPEED SE DmPh
STEERING ANG Kid
NEUTRAL SIG oy
STOP LAMP S OFF
PKB S N
NELUCTUTIH 83W O N
ENGINE SPEED FIrPm
RR 5T ANG MAI 28y
RS 5T ANGSUE 22
I
| RECORD ]
TMONITOR YeNO TAlL (o]
YAW RATT SEN 0
POWER STR SOL 1054
MOTOR CTURRENT R 4248
HICAS RELAY ON
FAILSAFE a°F
WARNIMG LAMP OFE
FR ST ANG WvOL 5.0V
YAW HATE WOLIT Q0w
SO VOLTACE 14y
[ RECORD |
TIMONNOR Yoo Fal [#]
WMOTOR WOLTAGE 14 4v
RECCORD 7]
8ST415C
m CONNECT
wsh B
—n
|r c/d |9 CONNECTORH
22
R/B
(&5) A
S8T388CA

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 6

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

START

r

CHECK CONNECTOR CONTINUITY. CK END

h 4

Disconnect steering angle sensor connec-
tor and control unit connector, and recon-
nect them firmly, Conduct self-diagnoesis.

NG
Y
CHECK CONTROL UNIT POWER SUP- NG' Check and repair power
PLY AND GROUND CIRCUIT. supply and ground har-
Refer to page ST-64. ness.
OK

h 4

CHECK STOP LAMP INPUT SIGNAL. NG | Check and repair stop
Set CONSULT in DATA MONITOR "| lamp switch circuit.
mode.

Check “STCP LAMP SW” ON-
OFF dispiay while operating brake
pedal.

OR
Measure voltage between control
unit connector terminal @ and
ground.
Brake ON:
Approximately 12V
Brake OFF:

994

ov
iOK
@
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o= CONNECT
€
c/u C| CONNECTOR
2%
YiL
@
.a D &
SST389CA
E m CONNECT
HS.

[_c/u o] connecior]| &

a0

Y/PU

&3

®
®

SST380CA|

Trouble Diagnhoses (Cont’'d)
®

|

CHECK PARK/NEUTRAL POSITION NG

Y

INPUT SIGNAL.
Set CONSULT in DATA MONITOR
mode.
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):
o
Except those position:
Approximately 4.8V

OK
v

Check and repair neutral
position switch (M/T) or
park/neutral position switch
{A/T) circuit.

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

CHECK CLUTCH INPUT SIGNAL. (M/T | NG

model)

Set CONSULT in DATA MONITOR

mode.
Check “NEU/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

OK
D)

Check and repair clutch
switch circuit.

CHECK PARKING BRAKE INPUT SIG- NG

NAL.
Set CONSULT in DATA MONITOR

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

OR

Measure voltage between control
unit connector terminal and
ground.
Parking brake ON:
ov
Parking brake OFF:

®

Approximately 12V

lOK

ST-73

.| Check and repair parking

brake switch circuit,

A

B

BR

995
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996

ST-74

\i’! CONNECT
HS.
e fol connector]]
9 .
w CHECK STEERING NEUTRAL POSITION OK_ Replace control unit.
SENSOR INPUT SIGNAL.
. Measure voltage between control unit con-
C-Iw nector terminal @ and ground
OIS, )
L Steering wheel neutral position:
SSTI91CA Approximately 5V
NG
m CONNECT "
Hs. CHECK STEERING ANGLE SENSOR OK_ Repair or replace harness
B = T OUTPUT SIGNAL. between control unit and
E Check that steering neutral output is steering angle sensor.
: present when steering wheel is tumed to
Lw the left and right at least 20° from the
2™ neutral position.
Neutral position:
e & Approximately 5V
857578C| | When turned at least 20°:
ov
NG
Y
CHECK STEERING ANGLE SEN- 0K> Replace steering angle
SOR POWER SUPPLY. SENSor.
1) Turn ignition switch “ON".
2) Measure voltage across steering
angle sensor connector terminal
IGN and ground.
Voltage:
= S5T5800 Approximately 12v
CHECK STEERING ANGLE SEN-
SOR GROUND CIRCUIT.
CONNEST Check continuity between steering
H.S. angle sensor terminal GNP and body
ground.
|75| T H Continuity should exist.
B NG
y
@ Check steering angle sensor power supply
@ and ground circuit.
SST581C




SUPER HICAS SYSTEM

S8T395C]

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 7
SYMPTOM:

Control unit is abnormal. (Code No. 11)

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

DIAGNOSTIC PROCEDURE 8
SYMPTOM:

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

START

L 4

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

OK

Y

NG

=
A 4

END

CHECK HICAS RELAY POWER SUPPLY.
Measure voltage between HICAS relay
connector terminal @ and ground.
Voltage:

Approximately 12V

NG

B
& DISCONNECT
&
SRNE
fiﬂ) © o
S55T396CA)
E DISCONNECT

€8 o

|

C/U__ |C] CONNECTOA |
R T 75 37
H 1112 l
H ¥R R/W
D | v ‘@ e

SST397CA

OK

h

Repair power supply cir-

. cuit.

CHECK HARNESS CONTINUITY.
Check continulity.

NG

Repair harness or connec-
tors.

HICAS relay connec- | Control unit conneclor
tor terminal terminal
@ Graund

Continuity should exist.

ST-75

lOK

®

=]

=

=
G

iyl
(9]

o
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SUPER HICAS SYSTEM

€

L &

@& | &

SST398CA

)
Y/R

=

SST398CA)

B

pZ

Trouble Diagnoses (Cont’d)

D] v

CHECK RESISTANCE OF HICAS RELAY.
1) Disconnect HICAS relay.
2) asure resistance between terminafs
and és
Resistance:
Approximately 740)

NG

Y

OK

Y

Replace HICAS relay.

SEII_ECK CONTROL UNIT OQUTPUT SIG-
Measure voltage between HICAS relay
connector terminal &5 and ground.
When all systems are normai:
Approximately i2V .

g\(’hen fail-safe was operated:

NG

h 4

¢OK

Replace HICAS relay.

DIAGNOSTIC PROCEDURE 9
SYMPTOM:

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

HICAS motor output Is hot present. (Code No. 13)

CAUTION:

i “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 seif-diaghosis.

OK

B o NG

END

CHECK RESISTANCE OF HICAS
MOTOR. i
1} Disconneci HICAS motor connector.
2) Measure rgsistance between connector
terminais Eﬁ and (2),
Resistance:
Approximately 0.2 - 2.0}

NG

J'OK

¥

Replace HICAS motor.

CHECK HARNESS CONTINUITY.

Check continuity hetween contro! unit con-
nector terminals and .

Continuity should exist.

NG

¢OK

b4

Repair harness or connec-
tors.

CHECK CONTROL UNIT POWER SUP-
PLY AND GROUND CIRCUIT.
Refer to page ST-64.

NG

¥

Check and repair power
supply and ground har-
ness.

¢0K

Replace control unit.

58T395C
B
E DISCONNECT
1s.
anl
SS8T578C)
E & DISGONNECT
A€
[ C/u__ |o| CONNECTOR] &
38 39
L/B Liw
© [a]
SS5T401CA
998
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SUPER HICAS SYSTEM

SST402C)

Trouble Diagnoses (Cont’d)
DIAGNOSTIC PROCEDURE 10

SYMPTOM:
Vehicle speed signal is not present. (Code No. 21)

START

y

EHECK CONNECTOR CONTINUITY. OK END

Y

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

B

WHCL SPEED S&
STEERING ANG L
MEUTRAL SIG
STOP LAMP Swy
PKB 5w
NEU/CLUTEH SwW
ENGINE SPEED
RR ST ANG.MAI
RR $7 ANG.SUB

TMONITOR YING Fan [y

OmPh
30
ON
OFF
ON
ON
703rPim
24y
24V

[ RECORD |

YAW RATE SEN
POWER STR SOL

YYMONITOR  YyNO FalL [2]

MOTOR CURRENT R 4.24

ooV
105A

HICAS RELAY ON
FAILSAFE CFF
WARNING LAMP  OFF
RR ST ANG VOL 5OV
YAW RATE VOLT DOV
/U VOLTAGE 14.4v

[ RECORD ]

TIMONITOR  YyNO FailL [#]
MOTOR VOLTAGE  14.4V

[ RECCRD ]

SST415C

o]

C‘lﬂ ©_of

i CONNEGT
I

: —T—1
[T cu__ 1ol comnecon]|

10

14

SS8T403CA
E rou CONNECT
&9
HS.
Combination meter
|: 15 °
YIG
& — &7
S8T427CB

NG

B r

CHECK CONTROL UNIT INPUT SIGNAL. | CK Replace control unit.

1) Raise rear end of vehicle so that rear
wheels rotate freely.
2} Set CONSULT in DATA MONI-
TOR mode.
Check “VHCL SPEED SE” dis-
play while rotating rear wheels
by hand.
OR
.'nl'g"‘ Measure valtage variations
A=/ between control unit connector ter-
minals and while slowly
rotating rear wheels by hand.
Voltage must change between 0

and 5V.
NG
Y
CHEGK VEHIGLE SPEED SIGNAL. OK | Gheck and repair hamess
1} Raise rear end of vehicle so that rear "] between control unit and

wheels rotate freely. combination meter.

2) Measure voltage variations between
combination meter connector terminaf
@ and ground while slowly rotating
rear wheels by hand.

Voltage must change between 0 and
5V,

NG

h 4

Check and repair vehicle speed sensor

and speedometer circuit.

ST-77
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SUPER HICAS SYSTEM

Trouble Diagnoses (Cont'd)
DIAGNOSTIC PROCEDURE 11

SYMPTOM:
Steering angle sensor input is not present. (Code No. 22, 23)

START

.“ r
r

Disconnect control unit connector and
steering angle sensor connector, and

h 4

S8T386C

E reconnect them firmly. Conduct self-diag-
YEMONITCR  TINOD FAL [y] nosis.
VHCL SPEED SE OmPh
STEEFING ANG L 3% NG
NEUTRAL SIG OMN E
STOP LAMP SWwW QFF A
PKB S ON OK R
NEW/CLUTON S O N CHECK CONTROL UNIT INPUT SIGNAL. Replace control unit.
U 1) Turn ignitton switch “ON".
RRETANGSLE 24V | N 2) Set CONSULT in DATA MONI-
‘ RECORD ] B) “ 7oR moce.
TIMONTOR fyNo FalL (3] Check “STEERING ANG” and
Ay AlE SEN 1%2‘; “NEUTRAL SIG” display while
MOTOR CURRENT RO4£A turning steering wheel to the
FA'LSAFE OFF right and left at ieast 20° from
\,?Ff‘ 2? ‘Eﬁgwf D;gv the neutral position.
ST OR
| RECORD | .‘i'!';:" Measure voltage vellriationls
- &/ between control unit terminals (9),
e
ing wheel is siowly turned to the
left and right at least 20° from the
neutral position.
Do not turh steering wheel
quickly,
f RECORD 1 SS5Tat5C Voltage must change from 0 to
at least 5V.
E m COMNECT NG
9! L/W HS. G}
19: R/G =
20: UG ||_c;u lof CONNECTOMJ CHECK HARNESS CONTINUITY. NG | Repair or replace hamess
919,20 14 Check continuity. "1 between control unit and

terminal connector terminal

T .
. steering angle sensor.
Control unit connector | Steering angle sensor

- ©)
D O
SST404CA
E Continuity should exist.

€ M€ IS

Cr '8 CONNECTOR -
‘ s,1|9.|20 l 81jg2(83

9: LW 1
19: R/G
20: /G o|als ©)-63
@ = B S R E D)
G =
SST405CA|

1000 ST-78



SUPER HICAS SYSTEM

CONMNECT

&

HS.

H]]

)

Ef
o Lo

Trouble Dia%noses (Cont’d)

l

ig]

" 38TsB0C

e
B

[f] CHECK STEERING ANGLE SEN- | OK

SCR POWER SUPPLY.

1} Turn ignition switch “ON”.

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

Voltage:
Approximately 12V
CHECK STEERING ANGLE SEN-

SOR GROUND CIRCUIT.

Check continuity between steering

angle sensor terminal @ and body

metal {ground).

Continuity should exist.

NG

4

Repair steering angle sensor power sup-
ply and ground circuit.

S58T581C

ik

S58T408C)

DIAGNOSTIC PROCEDURE 12
SYMPTOM:

Rear main or sub sensor input is not present. (Code No. 24:

main sensor, 25: sub sensor)

START

h

.| Replace steering angle

sensor.

CHECK CONNECTOR CONTINUITY, OK

Disconnect rear main or sub sensor con-
rnector and contr_ol unit connector, then
reconnect them firmly. Gonduct self-diag-

nosis.
l NG

®

ST-79

END

1001



SUPER HICAS SYSTEM

WACTIVE TESTH

Trouble Diagnoses (Cont’d)
®

DRIVE  HICH SPEED
CONDITION
= = =MONTOR= = =
STEERING ANG L 0°
RR ST ANG.MAI 24V
RR ST ANG.SUB 24V
POWER STR SOL 1054
MOTOR CURRENT  0.0A
| CANCEL
S8T409C
E 4- W ﬁ CONNECT
7. LG Hs.
I_ciu__of connecion| @
4,7 15,16
@ & O 16: DA/L

SS5T410CA

1002

CHECK CONTROL UNIT INPUT SIGNAL. | OK

h 4

1} Set CONSULT in ACTIVE TEST

mode.

2) Touch SELECTION FROM
MENU.

3) While manitoring 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
furned.

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

CR

1) Set in self-diagnosis mode.

2) Turn steering wheel right and
left 180° from neutral. Check
voltage between terminals @
and @ and between @ and
of control unit each time
steering 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

L]

<
()

=

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

S50rSs.
i NG

ST-80

Replace contrel unit.




SUPER HICAS SYSTEM

GONNECT

[ C/u_ [O] CONNEGTOR|
5

SST411CA
E COMNECT
VK3
= 1: @D WiL
BES

@
@

F—)
=

iy

35T582C

Trouble Diagnoses (Cont’d)

CHECK CONTROL UNIT OUTPUT SIG-

NAL.

1) Turn ighition switch “ON".

2) Measurs voltage across control unit
connector terminal @, @ and ground.
Voltage:

Approximately 5V

NG

Y

Replace controf unit.

OK

®
A

CHECK REAR MAIN OR SUB SENSOR

POWER SUPPLY.

1} Turn ignition switch “ON".

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

Voltage:
Approximately 3V

OK

.| Replace rear main or sub

NG

¥

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

ST-81

"] sensor.

EL

HX

1003



SUPER HICAS SYSTEM

S8T402C

TTMONITOR  ¥END FAIL [

VHCL SPEED SE 2mPh
STEERING ANG L 3
NEUTRAL SIG ON

STOP LAMP SW QFF
PKB SW ON

NEU/CLUTCH SW QN

ENGINE SPEED FOOrPm
RR ST ANG.MAI 24V
Rit 5T ANG.SUB 2.4\

[ RECORD ]

YIMONITOR Yy NC FAIL  [3)

YAW RATE SEN aav
POWER STR S0L  1.054
MOTOR CURRENT R 424
HICAS RELAY ON
FAILSAFE
WARNING LAMP
RR 5T ANG VOL
YAW RATE vOIT aov
C/U VOLTAGE 14 4V

CFF
OFF
5.0V

RECORD !

YrMONITOR  TeNo FalL [
MOTOR VOLTAGE 144V

RECORD
SST415C
E i CONNECT
HS.
Iciu — || connector]
o]
@ YfPU
-
@m o o
SST413CA

Trouble Diaghoses (Cont’d)

DIAGNOSTIC PROCEDURE 13
SYMPTOM:

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

START

h 4

CHECK CONNECTOR CONTINUITY. oK | END
Disconnect control unit connector and "
reconnect it firmly. Conduct self-diagnosis.
NG
B v
OK

CHECK CONTROL UNIT INPUT SIGNAL.

h J

Set CONSULT in DATA MONITOR
mode.
Check "PKB SW”
ON-OFF display while pulling park-
ing brake.

OR
Measure voltage variaticns
between control unit terminals
and ground when parking brake is
pulied.
Voltage:
Approximately 12V — 0V

®

NG

Y

Check parking brake switch circuit.

1004

ST-82

Replace centrel unit.




SUPER HICAS SYSTEM

Trouble Diagnoses (Cont’d)

DIAGNOSTIC PROCEDURE 14
SYMPTOM:
Inhibitor switch (A/T) or neutral position switch and clutch
switch (M/T) input is not present. (Code No. 32)
(6]
START
14,
!
$ST402C OK EE
CHECK CONNECTOR CONTINUITY. N END i
Disconnect control unit connector and "
TewonTon Yoo sl Tal reconnect it firmily. Conduct self-diagnosis. e
VHCL SPEED SE OmPh NG
STEERING ANG L 3°
NEUTRAL SIG N
STOP LAMP 5W  OFF E =R
PKE Sw oN v =]
NEL/CLUTCH SW O N
ENGINE SPEED  700rPm CHECK CONTROL UNIT INPUT SIGNAL. | 9K | Replace control unit.
RR ST ANG SUB 24V Set CONSULT in DATA MONITOR " FE
{ RECORD | mode. r
TIMONITOR TeNO FAIL [} Check “NEUW/CLUTCH SW” ON-
YAW RATE SEN 00V OFF display. A/T models: Moving &L
E,%Q’EE ?,-L"Héé’.; R‘fiﬁ selector lever from P ar N to any e
HICAS - . i
HCAS FELAY o N other position. M/T models; Moving
WARNING LaMP - OFF shift lever from neutral position to o
RR ST ANG VOL 5.0V . . MT
YAW RATE VOLT 00V any other position, or depressing
/) VOLTAGE 14 4y clutch pedaL
| RECORD | OR s
Al
TMONITOR  TING FAIL [A] @ Measure voltage variations
MOTOR VOLTAGE  14.4v between control unit terminals &1)
and ground. A/T models: Shift ED
lever is moved from P to any other
position. M/T models: Shift lever is
moved from neutral to any other 4
{ RECORD J position, or clutch pedal is
55T415C
released.
= CONNECT Voltage: @fu
e 0V — Approximately 5V
= NG -
[ ciU__lof connector]| G 38
A
21
Check inhibitor switch or neutral position
(E} YL switch or ¢lutch switch circuit.
@ oo
= BS
SST414CA
i
ik
D3

ST-83 1005



SUPER HICAS SYSTEM

S58T402C

Trouble Diagnoses (Cont'd)

DIAGNOSTIC PROCEDURE 15

SYMPTOM:

Engine speed signal is not present. (Code No. 33)

START

A4

YEMONTOR ¥INO FALL [yl
VHCL SPEED SE SmPh
STEERING ANG L 3°
NEUTRAL 516 O N
STOP LAMP $W  OFF
KB S oN
NEUALUTCH SW O N
ENGINZ SPEED F00rPm
RR ST ANGMAI 24V
AR ST ANGSLE 24V

| RECORD ]

iﬁ-mommﬂ TYINO FAIL o)

YAW RATE SEN 0.0V
POWER STR SOL  1.08A
MOTOR CURHENT R 424

HICAS RELAY oN
FAILSACE orr
WARNING LAMP  OFF
RR ST ANG VOL 5.0V
YAW RATF VOL™ 0OV
CAJ VOLTAGE 144V

i RECCRD !

YIMONITOR  YENO FalL [8]

MOTOR VOLTAGE 144V

[ RECORD
SST415C
IE m CONNECT
Hs.
[ __lof comecton]| @
29
@ Y/R
\
“g’, i @ C
SSTA16CA

CHECK CONNECTOR CONTINUITY.
Discannect contral unit connector and
reconnect it firmly. Conduct self-diagnosis.

OK

NG

B]
A

END

CHECK CONTROL UNIT INPUT SIGNAL.
1) Start engine.
2} Set CONSULT in DATA MONI-
TOR mode.
Check “ENGINE SPEED” to
see if displayed value is similar
to the value obiained by
tachometer.
OR

";?"‘ Measure voltage between control
A2/ unit connector terminal @ and
ground.
Voltage:
At idle

Approximately 1V
Engine speed is about
2,000 rpm

Approximately 2.5V

OK

NG

Y

Repair or replace harness between control
unit and ECM (ECCS control madule).

1006

ST-84

Replace control unit.




SUPER HICAS SYSTEM

shown below:

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

*Data are reference values,

el
Terminal No. Application *Data ]
4 Rear main sensor signal Meutral position: Approximately 2.44V
. Ignition switch ON: Approximately 5V []5
R f Wl
5 Far main ssnsor power supply Ignition switch in other position: OV
Ignition switch ON: Approximately 5V
6 Rear sub sensor power supply Ignition switch In other position: OV =
7 Rear sub sensor signal Neutral position; Approximately 2.44V
9 Steering heutral position sensor Neutral position: Appraximately 5V ~
; - Rear wheel rotating &
10 Vehicle speed signal OV «—— greater than 5V (approx.}, intermittent
14 Ground ov 5R
15 Rear main sensor ground ov =
16 Rear sub sensor ground ov
) . Steering wheel turned EE
I - E
19 Steering angle sansor-1 signal 0V «—— Approximately 5V, intermittent
. . Steering wheel turmed
20 St I -2 | -
eering angle sensor= signa OV «— Approximately 5V, intermittent Gl
Inhibitor switch signal (A/T), Neutral position signal Shift lever in any pos_mon other than parking (A/T) or
21 (M/T), Cluich switch signal (M/T) neutral {M/T): Approximately 5V i}
’ 9 Clutch disengaged (M/T): Approximately 5V T
) ) Brake ON: Approximately 12V
22 Stop lamp switch signal Brake OFF: OV -
23 Data link connector — sl
24 Data link connector —
Ignition switch ON: Approximately 12V =B
25 HICAS relay output (Fail-safe operation: 0V)
. Lamp ON: OV
2 HICA I .
6 CAS warning lamp Lamp OFF: Approximately 12V S
27 Ignition switch ON: Approximately 12V
IGN I :
28 GN power supply {gnition swilch in other position; 0V
. . At idle: Approximately 1V (328
28 Engine speed (ECM) signal Engine speed is about 2,000 rpm: Approximately 2.5V
. . Parking brake engaged: 0V
P k I 5D
80 arking brake signa Parking brake refeased: Approximately 12V e
33 Data link connector —
34 Ground v
35 Battery Approximately 12V
Vehicle speed 0 km/h {0 MPH): Approximately 1.05A
36 Power steering output Vehicle speed 100 km/h {62 MPH); Approximately B
0.43A
Ignition switch ON: Approximately 12V
7 HICA, 1 I B
3 CAS motor power supply {Fail-safe operation: 0V} BT
gg Resistance of HICAS maotor Approximately 0.2 - 2.002
40 HICAS motor ground ov e
EL
hOH
1007

ST-85
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Trouble Diagnoses (Cont’d)

4135167 X19110)|21[22]{23|24|25[26|27(28

14115)16 19]20{]29]30 33|34(35(36 373813940

S8TH7C
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Without SUPER | With SUPER
HICAS HICAS
Steering model Power steering @l
Steering gear type PR26AE
Stearing overall gear ratio 16.9 14.8 MZ&\
Turn of steering wheel
(Lock to lock) 27 24
Steering column type Collapsible EM
Inspection and Adjustment LC
STEERING WHEEL STEERING GEAR AND LINKAGE
Steering wheel axial play o () 0(0) Steering gear type PR2BAE E@
Tie-rad outer ball joint
Steering wheel play . 0-35(0-138) Swinging force “A” 4.67 - 46.00
(at cotter pin hole} N (kg, Ib} (0.47 - 4.7, 1.04 - 10.36) [FE
Rotating torque “B” 0.29 - 2.94
N-m (kg-cm, in-lb} (3.0 - 30.0, 2.6 - 26.0) @L
STEERING COLUMN Axial end play “C”  mm (in) 0 (0)
Tie-rod inner ball joint
Steering column length “L,” 7494 - 751.0 MT
mm (in) {29.50 - 29.57) Swinging force™ “A” 88-785 v
: N (kg, b} {0.9- 8.0, 2.0-17.6}
Steering column lower shaft iength “L,” 2806 - 282.2
mm (in} {(11.05 - 11.11) Axial end play “C" mm (in} 0 {0} AT
Tie-rod standard length “L" » 155 (6.10)
mm (in)
*: Measuring point P@
[FA
25
35T3158 H

S8T161CA

Rack stroke “S”

59.5 (2.343)

SST307BA

ST-87
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SERVICE DATA AND SPECIFICATIONS (SDS)

POWER STEERING

Inspection and Adjustment (Cont’d)

POWER CYLINDER LOWER LINK

(SUPER HICAS)

Without With
SUPER SUPER
HICAS HICAS
Rack sliding force N (kg, Ib)
Under narmal cperating
oll pressure
Range within +11.5 mm 206 - 285 201 - 250
(£0.453 in} from the neutral {21 - 27, (20.5 - 25.5,
position 46 - 60} 45.2 - 56.2)

Power cylinder lower link
ball joint

Except above range

Not more than 294 (30, 66}
beyond above value

Retainer adjustment

Adjusting screw

Initial tightening torgue
N-m {kg-cm, in-Ib)

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

Retightening torque

after logsening 0.2, 1.7)
Tightening torque after

gear has setltied 4.9 (50, 43)
Returning angie degree 60° - 100°

Steering wheel tuming force
{Measured at one full turn from the
neutral position)

N (kg Ib)

39 (4, 9) or less

Swinging force® N (kg, Ib) ©3 _2"192' 31%2_ 9.3)
Axial end play mm (in) 0@
Power cylinder lower link
standard length “L” mm (in) 290.4 (11.43)
Stroke mm {in) 3.0(0.118)
*: Measuring peint
|
U
e
$5T48668

Fluid capacity (Approximate)}

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

£ (US qt, Imp qt)

il pump maximum pressure

kPa (kgicm?, psi)

7,649 - 8,238
(78 - 84, 1,108 - 1,194)

1010

ST-88



	QUICK REFERENCE INDEX
	TABLE OF CONTENTS
	PRECAUTIONS AND PREPARATION
	Supplemental Restraint System (SRS) "AIR BAG"
	Steering System
	Special Service Tools
	Commercial Service Tools
	CONSULT Program Card

	ON-VEHICLE SERVICE
	Checking Steering Wheel Play
	Checking Neutral Position on Steering Wheel
	Front Wheel Turning Angle
	Adjusting Rack Retainer
	Checking and Adjusting Drive Belts (For power steering)
	Checking Fluid Level
	Checking Fluid Leakage
	Bleeding Hydraulic System
	Checking Steering Wheel Turning Force (For power steering)
	Checking Hydraulic System

	STEERING WHEEL AND STEERING COLUMN
	Removal and Installation
	Disassembly and Assembly
	Inspection

	POWER STEERING GEAR AND LINKAGE (Model PR26AE)
	Removal and Installation
	Disassembly
	Inspection
	Assembly
	Adjustment

	POWER STEERING OIL PUMP
	Pre-disassembly Inspection
	Disassembly
	Inspection
	Assembly

	TWIN ORIFICE POWER STEERING SYSTEM
	Hydraulic Circuit
	Schematic
	Wiring Diagram
	Trouble Diagnoses

	SUPER HICAS SYSTEM
	HICAS Component Parts Location
	System Diagram
	On-vehicle Service
	Repair of Component Parts
	Trouble Diagnoses

	SERVICE DATA AND SPECIFICATIONS
	General Specifications
	Inspection and Adjustment




