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Precaution for Supplemental Restraint System
"Airbag"
The Supplemental Restraint System "Airbag"
helps to reduce the risk or severity of injury to the
driver in a frontal collision .
The Supplemental Restraint System consists of
an airbag module (located in the center of the
steering wheel), sensors, a control unit, warning
light, wiring harness and spiral cable.
Information necessary to service the safety is
included in the "5-5 . SUPPLEMENTAL RE-
STRAINT SYSTEM" of this Service Manual .
WARNING:
" To avoid rendering the Airbag system inoper-

ative, which could lead to personal injury or
death in the event of a severe frontal collision,
all maintenance must be performed by an
authorized SUBARU dealer .
Improper maintenance, including incorrect re-
moval and installation of the Airbag system,
can lead to personal injury caused by uninten-
tional activation of the Airbag system .
All Airbag system electrical wiring harnesses
and connectors are covered with yellow outer
insulation . Do not use electrical test equipment
on any circuit related to the Supplemental
Restraint System "Airbag".
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M MECHANISM AND FUNCTION

1 . Steering Column

(UNLOCK position)

1 Universal joint
2 Telescopic shaft
3 Coating plate
4 Capsule
5 Curling plate
6 Lifting spring
7 Steering shaft
8 Telescopic lever
9 Tilt up lever
10 Tilt select lever
11 Movable gear
12 Memory gear

Fig. 1
04-001
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STEERING SYSTEM [M1B1] 4-3

A: FEATURE FB- OPERATION

1 . TILT Er TELESCOPIC STEERING COLUMN
WITH MEMORY FUNCTION
1) The tilt position is determined by engagement of the
movable gear and stationary gear.
The tilt position can be adjusted up and down in 3 steps
each way from the neutral position . Each step changes
the column tilt angle 1 .925 degrees [or 34/3 mm (1 .34/3
in)] . Also, when swung up, the steering column can be
tilted up an additional 21 mm (0.83 in) from the top
position .
2) The previous column position is memorized via the
memory gear when the steering column is tilted up-
wards .
3) The gears are engaged directly below the steering
column to increase rigidity .
4) The tilt-up lever tilts the steering column all the way
up, and the tilt-select lever tilts it to an optimum driving
position .

2. TELESCOPIC FUNCTION
1) The telescopic lever adjusts the driving position
forward and backward in a 37 mm (1 .46 in) range for the
optimum driving posture.
2) The high-precision splines are used to provide
smooth telescopic steering wheel operation .

3. ENERGY ABSORBING MECHANISM OF CURL-
ING PLATE
1) Effective impact-absorbing performance is assured .
2) The plate comes in a detachable capsule set.

4. RUBBER COUPLING
A rubber coupling is used between the two universal
joints in the engine compartment to reduce flutter,
kickbacks and the noise from the steering gearbox .

Fig . 2

1 . TILT STEERING COLUMN WITH MEMORY
FUNCTION
1) When the tilt-up lever is pulled back, the movable
gear is disengaged from the stationary gear . This
causes the coil spring to tilt the steering column up .
At this point, the memory gear is held engaged with the
movable gear and operates according to the movement
of the movable gear .
A plate united with the memory gear is then interposed
between the movable and stationary gears . This holds
the two gears disengaged (when the tilt-up lever is
released) .
2) When the stationary gear and the memory gear,
which is engaged with it, return to the original position
while pushing the steering wheel down, the movable
gear is disengaged from the plate . This causes the
tilt-up lever to be locked .

1

V Q

Locked condition

Stationary gear

Plate

Released condition
84-795

Fig. 3

3) When the tilt-select lever is pulled toward the driver,
both the movable and memory gears are simulta-
neously disengaged from the stationary gear . This un-
locks the tilt-select lever . (The tilt-up lever is also moved
by the movement of the tilt-select lever.)
When the steering wheel is released at the desired
position, it will remain locked there .

3
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2. TELESCOPIC FUNCTION
The telescopic lever is locked when pulled toward the
driver . Pushing it releases the steering wheel for adjust-
ment. After adjusting the wheel position, the lever must
be locked .

Housing
Column

Telescopic lock
Telescopic stopper

(locked)

Telescopic lever J
Key

spline
Key lock collar

Telescopic lock
(released) I

t-
I

Gap

C4-002

Fig . 4
3. ENERGY ABSORBING MECHANISM OF CURL-
ING PLATE
The curling plate is installed between the column
mounting bracket andthe support bracket. In a collision,
the curling plate deforms to effectively absorb the
energy of the impact .

Bracket
Curling plate

Support bracket

Before energy absorption

Force

After energy absorption

C4-103

0 The steering column is held by a support beam
located close to the steering wheel to reduce the over-
hang. The upper bearing is also located close to the
steering wheel to increase supporting rigidity, as well as
to reduce the problem of a shaking or shimmying
wheel .

Fig. 6

The steering column is supported solely by the sup-
port beam . So, in the case of a frontal collision, even if
the toe-board is deformed, thethrowback of the column
can be minimized .

Fig . 7

Fig . 5
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2. Power Steering System (Engine Speed Sensing Type)
1 . HYDRAULIC SYSTEM

Pinion shaft O Rack shaft ® Rack piston O] Power cylinder

Chamber B "=l Chamber A

© Pipe

1 ~-

OPipe A

® Control valve

Steering shaft I I ~-

Steering wheel

11 Oil reservoir

!~ Flow control valve

1© Relief valve

=O Vane pump1r Cooling f- \
pipe ~

Hose Bl 1
Engine Oil Pump ASSY O3 Hose A

Y

04-006

Fig . 8

1) Vane pump 10 is belt-driven from the engine to
discharge oil under pressure .
2) Oil under pressure is controlled by the flow control
valve ~) located inside the oil pump ASSY in response
to engine speed and is delivered to control valve (@ via
hose A 30 .
3) When the steering wheel is turned, control valve
connected to the pinion shaft activates to form an oil
flow circuit corresponding to the rotation direction of
the steering wheel . Oil will then be delivered to chamber
A or B via pipe A 5) or B © .
4) Oil in chamber A or B acts on rack piston ® to
produce the force required to move rack shaft 8l) to the
left or the right . This helps reduce the effort required to
operate the steering wheel.
5) Movement of rack piston ® in turn causes oil in the

other chamber to return to oil reservoir © via pipe A
or B ©, control valve ®, cooling pipe and hose B ® .

If the hydraulic system becomes inoperative, the
steering shaft will then be connected to the pinion
shaft mechanically via control valve (@ . Thus, the
steering shaft can act as one similar to a manual
steering system to move the rack and pinion .
* To control the maximum oil pressure setting, relief
valve ® is built into flow control valve 0 of the oil
pump ASSY to release excess oil pressure .

6) Cooling pipe
A cooling pipe is incorporated to prevent the deteriora-
tion of the power steering oil due to an increase in oil
temperature . By cooling the oil the stability of the oil
temperature is improved .

5
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2. GEARBOX ASSY
1) Power cylinder

2

I=34 W
~M/C:-~

To oil reservoir /
via the oil cooler

From oil pump

3 4 U

O

1 Pinion shaft 4 Rack piston
2 Gear box 5 Cylinder
3 Rack shaft 6 Power cylinder

04-007

Fig. 9

The gearbox is integrated with a built-in control valve The control valve and power cylinder are connected to
and power cylinder . The rack shaft is used as a power each other by two pipes through which hydraulic oil
cylinder piston and a rotary control valve is located in flows .
such a manner as to enclose the pinion shaft.
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2) Control valve

B A
O T- U-

_

U

Input shaft
Pinion

Torsion bar R

Sleeve

Pinion Flow passage V~ Flow passage V,
Input shaft Groove C

Groove D Groove D

Flow passage V,
/ Flow passage V.

Groove C Groove C

Torsion bar

J \SleeveRotor `J
Oil return line (to reservoir)

Valve housing

Cross-section view A Cross-section view B of oil passage
of fail-safe function switch circuit

C4-008

Fig . 10

The control valve consists of a rotor (which rotates
together with the steering shaft), a pinion (which is -
connected to the rotor and torsion bar), and a sleeve
(which rotates together with the pinion) . Oil grooves C
and D are located in the rotor and sleeve to form oil flow
passages V, through V4 .
The pinion and rotor are meshed with adequate clear-
ance . They utilize a fail-safe design.

7
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Chamber A Chamber B

V2 r' ,1
V, . . . V, V.

From oil pump From oil pump

To B ,a . O /!.. To A

To To B
From oil pump

When no steering force is applied.
When driving straight ahead

C4-287

Fig. 11

3) Operating principle
When the torsion bar twists in relation to the steering
force, a relative rotational displacement occurs be-
tween the rotor and sleeve . This displacement changes
the cross-sectional area of oil passages V,, V2, V, and
V4, which in turn switches oil passages and controls oil
pressure .

(1) When no steering force is applied :
The rotor and sleeve are held at the neutral position .
Oil passages V,, VZ and V3, which are formed by
valve grooves C and D are open equally . Under this
condition, oil delivered from the oil pump returns to
the oil reservoir so that neither oil pressure builds up
nor does the power cylinder activate .

Chamber A Chamber B

Va

From oil pump ti From oil
pump

_j U-3
To B b c O ~+ To A

r

TO "A To B
From oil pump

When steering force is applied.

On turns

04-288

Fig . 12

(2) When steering force is applied :
When the steering wheel is turned to the right, for
example, oil passages V, and V3 open while oil
passages VZ and V4 nearly close .
At this point, oil under pressure in chamber A in-
creases in response to the throttle position of oil
passages VZ and Va so that the rack piston moves to
the right. Oil in chamber B, on the other hand, is
discharged through oil passage V,, returning to the
oil reservoir.

4) Fail-safe function
If oil pressure fails to build up due to a broken oil pump
drive belt, torque is transmitted from the valve rotor to
the pinion by way of the fail-safe function .

8
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3. OIL PUMP Fr RESERVOIR TANK

Section A-A

C4-00 I

Fig. 13

The oil pump is belt-driven from the engine . The oil flow
is controlled in response to engine speed so that an
adequately "heavy" steering effort is maintained during
high-speed operation .
The oil pump is a vane type . It is integrated with an oil
reservoir and houses the flow control and relief-valves .
1 ) Vane pump
The vane pump consists of a rotor, cam rings, and ten
vanes .
When the rotor rotates, the vane located in each groove
of the rotor is radially swung out by centrifugal force
and pressed against the cam ring . The tip of the vane
slides along the inner oval wall of the cam ring so that oil
is delivered to the chamber formed by the rotor, cam
ring and vane by way of a pea-shaped groove . Oil from

the chamber is discharged into the oil circuit via the
discharge port .

Vane

suction ; :."" . Discharge

a~ I

Rotor

Suction
Discharge

Cam ring

Vane pump B4.

Fig . 14
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2) Flow control valve
The flow control valve adequately regulates the dis-
charge flow of oil which increases in proportion to
pump speed and delivers it to the gearbox . It consists of
orifices 1 and 2, valve spool, return port and flow
control spring . When a pressure differential occurs

between the front and rear of orifice 2 in response to
increases in discharge flow, the valve spool moves
against the tension of the flow control spring so that the
oil flow is controlled by the open and close operation of
the return port and orifice 3 .

Oil reservoir tank

Return port Valve spool

Orifice 2 Flow control spring

/

rp) -~- ~g When oil flow is not

,y--- controlled .

To gear box

>~
t
~

/
/-~ Orifice 1

30

0 0°
m Low-Intermediate

speed range High speed range.I'

O

T
_

Pump speed

Idling

- r

CB? " (D

- s t ~. t
4 T~-,- 4 T~-

Orifice 3

84-929
Fig . 15
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3 . Power Steering System (Vehicle Speed Sensing, Electronically
Controlled, Hydraulic Reaction Type)
A hydraulic reaction mechanism is installed between the pinion shaft and input shaft to vary the oil pressure
according to the vehicle speed . This permits the driver to use less steering effort during low-speed driving and to
have a firm, rigid response during high-speed driving .

A: FEATURE

1) Less steering effort is required even when the steer-
ing wheel is fully turned or when driving at reduced
speeds . The same light steering feeling as with a con-
ventional power steering system can be enjoyed .
2) The steering power is controlled according to the
vehicle speed responding to the road conditions .

Fig . 16

11



4-3 [M3AOI STEERING SYSTEM

3) A built-in failsafe function enables the system to maintain the same steering characteristic as a conventional
steering system even when a problem occurs in such electrical units as ECU, vehicle speed signal, engine speed
signal, solenoid valve, etc .

Combination meter

w-.- I .,.. . ..

Power steering
04-011

Fig. 17
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B: OPERATION

1 . HYDRAULIC SYSTEM

Fig . 18
04-012

13

sptmuPower steering
warning lamp
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2. GEARBOX ASSEMBLY The control valve is made up of a direct drive solenoid
The gearbox components are : valve, solenoid plunger, reaction valve and a sleeve
Rotary type control valve composed of sleeve and (that forms a passage) . It drives the solenoid by current
pinion shaft; torsion bar and reaction chamber; reaction from the ECU to control reaction pressure . The power
piston and solenoid direct drive control valve . cylinder is the same as that used in the engine speed

sensing type power steering .

o~rvv~ valve

C4-013

Fig. 19
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STEERING SYSTEM

(2) On turns :
When steering wheel is turned, a relative displace-
ment occurs between input shaft and pinion shaft in
the corresponding direction because of the tire load
on the pinion shaft . This causes the ball to push the
reaction piston via the reclining angle of the V
groove . Since the reaction piston is under reaction
hydraulic pressure, the ball receives thrust F from the
reaction piston . Thrust F creates a vector (Ft = F tan
0), which is converted into a reaction torque (T = Ft
x C ) by the reaction arm.

3. REACTION MECHANISM
1) Construction
The input shaft has 3 reaction arms, each with a "V"
groove cut lengthwise to convert thrust from the reac-
tion piston into turning torque .
The reaction piston moves back and forth in the axial
direction to provide thrust to the V groove via a ball . The
pinion shaft has holes on its flange to hold steel balls .
The ball corresponding with the V groove moves freely
in the axial direction .

Pinion
(output shaft) Steel

ball
Reaction piston
(1 PC) Input

shaft

\ I
~

C4-014

Fig . 20

2) Operation
(1) When driving straight ahead :
The ball is pressed onto the innermost position of the
V groove by means of reaction spring and preset
hydraulic pressure .

When driving straight ahead

C4-015
Fig . 21

_ F

II B

Ft Ft

On turn

[M3B3] 4-3

C4-016

Fig . 22
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4. OIL PUMP ft RESERVOIR TANK different because of difference in the flow control char-
The construction is basically the same as the engine acteristic .
speed sensing type, but flow control valve design is

Oil reservoir tank

Spool valve

Return port Flow control spring

To gearbox -

l_ I } Orifice

30w
_ c

o

I 1

.I

v v

0 T Pump speed (r .p.m .)

Idling

©-©

a-- -- -

4

C4-017

Fig . 23
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5 . SYSTEM OPERATION ing with vehicle speed) to the control valve to control
The ECU, receiving signals input from vehicle speed reaction pressure via reaction control valve .
and engine speed sensors, sends current (correspond-

ECU

Vehicle speed
sensor 2 I

MPFI ECU I
(engine speed) I

Diagnosis
connector

Battery

Ignition switch
I

I

CPU
(Memory)

Trouble
detection
circuit

Solenoid
drive
circuit

-

I Solenoid valve
(direct drive control valve)

I
I

I

Memory backup
circuit

I
-----------J

Power steering

Self-diagnostic
result output

C4-018
Fig . 24
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1) When steering wheel is fully turned or during low-
speed driving :
As a large current flow is supplied to the solenoid, the
solenoid plunger moves right while the spool valve,
unitized with the plunger, is pushed right . The power
steering reaction chamber and oil reservoir tank are

connected by a path, making the reaction pressure 0
kPa (0 kg/cm', 0 psi) . In this condition, the reaction
pressure does not work on the reaction piston, nor does
the reaction piston operate . So, light, effortless steering
as with conventional power steering, can be enjoyed .

Power cylinder

of

Reaction mechanism
(Reaction oil pressure
- Torque conversion) O O

I Reaction
chamber Control valve

Torsion bar

p ° Input_
shaft

ECU

LJ Solenoid

Valve sleeve
Engine
speed Vehicle speed

C4-019

Fig . 25
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2) When driving at a medium speed :
From low to high or from straight ahead to turns, the
reaction pressure of the power steering changes con-
tinuously .
3) When driving at a high speed :
As the current being supplied to the plunger becomes
the minimum value, and the solenoid plunger moves

left to move the spool valve in the same direction, the
pump pressure divided at the valve spot is led into the
power steering reaction chamber to act on the reaction
piston . As a result, a rigid steering response is felt bythe
driver during high-speed, straight ahead driving .

Power cylinder

o~ I

Reaction mechanism
(Reaction oil pressure
- Torque conversion)

I

T' I Reaction
chamber

`-'`

Control valve

/- Torsion bar
_o

~7*
e

_

o ° Input
shaft

Solenoid

Valve sleeve 1
Engin le
speed Vehicle speed

' \ ` Input shaft

Reaction piston 1
~Pinion ~ Steel ball

shaft
04-020

Fig. 26
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4. Self-Diagnosis System

A: Function

1 . SELF-DIAGNOSTIC FUNCTION
1) U-check mode :
Allows warning lamp to illuminate and trouble to be
stored in memory if problem occurs.

2) Read memory mode :
Allows trouble memorized in U-check mode to read out .
3) D-check mode:
Used when troubleshooting systems .
4) Clear memory mode :
Clears or erases trouble stored in memory .
Troubleshooting and self-diagnostic results are identi-
fied by number of flashes on steering warning lamp
located in instrument panel.

2. TROUBLE CODE

Trouble
code Check points "ON" pattern "ON"

Unit : second
VF Power supply voltage or lamp wiring ON

WF Check mode terminal, lamp, wiring OFF

1 Shorted solenoid circuit o .3 1 .2 0 .3

2 Disconnected solenoid 0 .3 0.3 '0-3 1 .2

p~
R H

® ® ® ® ®'
3 Vehicle speed sensor 2 system o 0.3'0 .30 .3-0 .3 1 .2

R4 Backup power supply system -300 .3 0 .3 0.30.3 0 .30.3 0 .3 1 .2

® ® ® ® ® ® ®~
.

5 Engine speed signal system( incl . EGI ECU ) T-i ~ r
0 .3 0 .3 '_ .k3 '_ a 0.3 0 .3 0 .3 0 .3 1 .2

pm -lf's 1i -----------------------

- Normal 0's0
When two or more trouble codes are displayed :
Example : Trouble codes are 1 and 3 .

El M
0.3 1 .2 0 .3 0.3 0.3 0.3 0 .3 1 .2 0.3

Fig. 27

I B : FAIL-SAFE FUNCTION

C4-286

Faulty system Description Control function
When vehicle speed sensor 2 is disconnected To maintain "assist" characteristic at the time
during driving the trouble occurred .

Vehicle speed sensor 2
When vehicle speed sensor 2 is disconnected To control by engine speed sensing instead of
before driving vehicle speed .

Engine speed signal system Engine r .p.m . is not input while vehicle speed To control by vehicle speed sensor 2 alone .sensor 2 is input .

Solenoid Solenoid valve coil harness is disconnected or To turn "OFF" solenoid (Heavy steering)shorted .
ECU ECU is faulty . To turn "OFF" solenoid (Heavy steering)

20
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S SPECIFICATIONS AND SERVICE DATA
[ A: SPECIFICATIONS

Engine speed sensing
type

Electronically controlled
type

Minimum turning radius m (ft) 5.4 (17 .7)
Steering angle (Inside-Outside) 36.2° - 31 .6°

Whole system Diameter mm (in) 385 (15 .16)
Steering wheel Maximum revolution

(rev .) 3 .1

Type Rack and pinion, Integral
Backlash 0 (Automatically adjustable)

Gearbox
Valve (Power steering system) Rotary valve
Overall gear ratio 16.2
Type Vane pump
Oil reservoir tank Installed on pump
Output cm3 (cu in)/rev . 9.6 (0 .586)
Relief pressure kPa (kg/cm2, psi) 7,846 (80, 1,138)

Oil pump (Power steering
system) Hydraulic fluid control

Dropping in response to
increased engine revolu-

tion
Constant flow type

Hydraulic fluid 1,000 rpm 8.5 (9.0, 7 .5)
C (US qt, Imp qt)/min 3,500 rpm 4.5 (4 .8, 4 .0)

9,0 (9 .5, 7 .9) (Constant)

Revolution speed range (rpm) 500-7,500
Direction of revolution Clockwise
Name ATF DEXRON II

Working fluid (Power
steerin s stem) Oil tank 0.3 (0.3, 0.3)g y Capacity C (US qt, Imp qt)

Total 1 .0

21
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B: SERVICE DATA

ITEM STANDARD SERVICE LIMIT

Steering wheel Free play mm (in) 17 (0 .67)
Inner tire & wheel 36.2°

Turning angle
Outer tire & wheel 31 .6°

Steering shaft Clearance between steering wheel and column cover 3 .0 (0 .118)mm (in)
Sliding resistance N (kg, Ib) 265 (27, 60) less
Rack shaft play in radial direction mm (in)
Right-turn steering 0.15 (0 .0059) or less _

Left-turn steering Horizontal movement : 0 .3 (0 .012) or less
Vertical movement : 0.15 (0 .0059) or less

Steering gearbox Input shaft play mm (in)
In radial direction 0.18 (0.0071) or less
In axial direction 0.1 (0.004) or less

Turning resistance Within 30 mm (1 .18 in) from rack center in straight

N (kg, lb) ahead position : Less than 11 .18 (1 .14, 2.51)
Maximum allowable value : 12 .7 (1 .3, 2 .9)

Pulley shaft mm (in)
Radial play 0.4 (0.016) or less
Axial play 0 .9 (0.035) or less

Oil pump (Power steering Pulley
system) Ditch deflection mm (in) 1 .0 (0.039) or less

Resistance to rotation N (kg, lb) 9.22 (0 .94, 2.07) or less
Regular pressure kPa (kg/cMZ, psi) 981 (10, 142) or less
Relief pressure kPa (kg/cm2, psi) 7,649- 8,336 (78- 85, 1,109 - 1,209)

At standstill with engine Engine speed sensing type 30.4 (3 .1, 6 .8)

Steering wheel effort
idling on a concrete road

N (kg lb)
Electronically controlled 24.5 (2 .5, 5 .5)

(Power steering system)
, type

At standstill with engine stalled on a concrete road 147 (15, 33) or lessN (kg, lb)

C : RECOMMENDED POWER STEERING
FLUID

Recommended power steering fluid Manufacturer
B.P .
CALTEX

ATF DEXRON II
CASTROL
MOBIL
SHELL

TEXACO
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C COMPONENT PARTS
1 . Steering Wheel & Column

I

i

Electronically controlled
type

Fig. 28

11
\ ® T2\

I

%ok~
T5 T2

T3 4~ ~cF~J

I

0

1 Airbag module ASSY
2 Cap (RH)
3 Cruise control sub switch
4 Steering wheel ASSY
5 Combination switch ASSY
6 Cap (LH)
7 Column cover (telescopic)
8 Grommet
9 Column cover (fixed)
10 Column ASSY
11 Column guide
12 Dust seal ASSY
13 Protector
14 Steering ECU

T1 O

/"~

r 0l0

Tightening torque : N"m (kg-m, ft-Ib)
T1 : 29 - 39 (3.0 - 4.0, 22 - 29)
T2:20-29(2.0-3.0,14 -22)
T3 : 3 - 5 (0.3 - 0.5, 2.2 - 3.6)
T4:8-12(0.8-1 .2,5.8 -8.7)
T5 : 6 - 9 (0.6 - 0.9, 4.3 - 6.5)

C4-021
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2 . Power Steering System

1 Pressure hose AS
2 Clamp
3 Adapter
4 Clamp
5 Pressure pipe
6 Cooler pipe ASSY
7 Hose clamp
8 Hose A
9 Hose B
10 Return pipe ASSY
11 Return hose ASS)
12 Gearbox clamp
13 Universal joint & c
14 Clamp hose

k

I T6 I

Steering gearbox 'j T6

Tightening torque : N-m (kg-m, ft-!b) T5

T1 :10-20(1 .0-2.0,7-14)
T2:23-42(2.3-4.3,17-31)
T3:10-16(1 .0-1 .6,7-12)
T4:47 - 71 (4.8 - 7.2,35 - 52)
T5:29-49(3.0-5.0,22-36)
T6: 21 -26(2.1 -2.7,15-20)

Fig . 29

reservoir tank

04-022
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3 . Steering Gearbox
Electronically controlled type

//,~J O
T5~ ~ FROM PUMP~

~ T

F7

"

®®®
L

r

®®,, A \® b

® T5

I , <
O

T4 O'~~~_ I,' ~y1

1 Tie-rod end ASSY RH 14 1© 16 I© 1B 19
v l(jl

2 Clamp
3 Boot ~ ~tp®
4 Wire
5 Tie-rod CP RH (~1~ I r___J
6 Snap ring
7 Bush I I
8 Seal holder I ~~ I
9 O-ring I i I
10 Oil seal T2 .
11 Seal ring
12 Rack CP L O © I
13 Back up ring ` <'~ C
14 Adapter O
15 Lock nut
16 Adjusting plug

T2 T Il
lt17 Spring
/~

T,((
18 Plate

T6

2

/ ^''ly

.

I
\

l

%,
19 Pressure pad 32 Ball bearing
20 Seat 33 Y-pa king
21 Pipe C 34 Back up ring ®
22 Pipe D 35 Dust seal yyll~~
23 Lock washer 36 Valve housing ASSY ~,

`Vn24 Tie-rod CP LH 37 Dust cover Tt 6 T6/
25 Tie-rod end ASSY RH 38 Clamp 7
26 Retaining ring 39 Hose A 8 O
27 Shim 40 Hose B IQ
28 Ball bearing 41 Pipe A
29 Spacer 42 Pipe B
30 Oil seal 43 Control valve ASSY I
31 Pinion & valve ASSY 44 Snap ring

v

Tightening torque : N"m (kg-m,
T1 : 69 - 88 (7.0 - 9.0, 51
T2 : 29 - 39 (3.0
T3 : 39 - 49 (4.0
T4: 59 - 74 (6.0
T5: 20 - 29 (2.0
T6: 78 - 88 (8.0

ft-Ib)
- 65)

Fig . 30
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4. Power Steering Oil Pump & Tank

Oil reservoir tank ASSY
Cap A
Filler strainer
O-ring
Idler bolt
Oil pump bracket
Pulley shaft
Pulley
Bearing stopper
Belt cover
Connector
O-ring
O-ring
Connector ASSY
Oil pump switch
Front body & valve ASSY
Flow control valve
Front body
Spring
O-ring
O-ring
Shaft
Oil seal
Ball bearing
Pulley
Rear body
Gasket
Cartridge ASSY
Straight pin
Cam ring
Vane
Rotor
Pressure plate

Tightening torque : N-m (kg-m, ft-1b)
T1 : 18-23(1.8-2.3,13-17)
T2:23-42(2.3-4.3,17-31)
T3: 42 - 62 (4.3 - 6.3, 31 - 46)
T4: 29 - 39 (3.0 - 4.0, 22 - 29)

C4-024
Fig. 31

26



STEERING SYSTEM [Wmo] 4-3

W SERVICE PROCEDURE
1 . Supplemental Restraint Sys-
tem "Airbag"
Airbag system wiring harness is routed near the steer-
ing system .
a. All Airbag system wiring harness and connectors
are colored yellow . Do not use electrical test equip-
ment on these circuit .

b. Be careful not to damage system wiring harness
when servicing steering system.

2 . Tilt & Telescopic Steering Col-
umn with Memory Function

Fig. 32

A: REMOVAL

1) Disconnect battery earth (-) terminal .
2) Remove airbag module ASSY. (Ref . to [5-5] No .
W1 B2.)
a . Turn ignition switch "OFF" and wait 10 minutes
before starting work
b. After removal, store airbag module with pad side
facing upward . Do not put any object on pad.

(1) Remove cap (LH) .
(2) Remove cap (RH).
(3) Disconnect airbag system connector at harness
spool .
(4) Set front tires in straight ahead direction .
(5) Remove both steering wheel covers and remove
bolts securing airbag module ASSY using TORX© bit
T30.

Fig. 33

(6) Turn over airbag module ASSY and disconnect
airbag system connector. (Ref . to [5-5j No. W1 132 .)
(7) Disconnect horn and cruise control connectors .
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3) Lift vehicle and remove lower and upper bolts from
universal joint ASSY, and then remove universal joint in
the upward direction .
Scribe alignment marks on universal joint ASSY so
that it can be reassembled at the original serration.

I

C4-034

Fig . 34

4) Disconnect connectors for ignition switch, steering
ECU, and combination switch wiring harness under
instrument panel.
5) Remove two nuts and a bolt under instrument panel
securing steering shaft .

Fig. 35

6) Pullout steering shaftASSY from hole on toe board .
Be sure to remove universal joint before removing
steering shaft ASSY installing bolts when removing
steering shaft ASSY or when lowering it for servicing
of other parts.
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B: DISASSEMBLY

1~ 11 ~`~ 5 4 I

O

Electronically controlled
I type I
I

iIII

I
I
I

u
I

I 1 Steering ECU 8 Grommet
I 2

h
Cap (RH) 9 Column cover (fixed)

t, I 3 Cruise control sub switch 10 Column ASSY
I 4 Steering wheel ASSY 11 Column guide
I 5 Combination switch ASSY 12 Dust seal ASSY
I 6I Cap (LH) 13 Protector

7 Column cover (telescopic)

C4273

Fig . 36

1) Remove steering wheel nut, then draw out wheel
from shaft using steering puller .

2) Remove steering column covers, combination
switch ASSY, protector and steering ECU (only for
electronically controlled type) .

Steering column ASSY is not disassembled.

Fig. 37

Be careful not to catch connector when removing
steering wheel.
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C: INSPECTION

Clean the disassembled parts with a cloth, and checkfor
wear, damage or any other faults . If necessary, repair or
replace faulty parts .

Part name Inspection Corrective action

Free play
Swinging torque

Yawing torque
Looseness

Yawing torque

r

Universal joint ASSY I - Replace if faulty .

1 .

H
Looseness

C4269
Fig. 38
Standard value of universal joint free play : 0 mm (0 in)
Max. value of universal joint swinging torque : 0 .3 N "m (0.03 kg-m, 0.2 ft-Ib)
0 Overall length of steering column
Measure overall length of steering column .
Standard overall length of steering column.

Steering column Replace steering column
ASSY .

833 - 830 mm (32.80 - 32.68 in)

Overall length of steering column
Telescopic steering column (maximum contraction)

C4-270
Fig. 39

Concerning "Airbag module", refer to chapter 5-5.
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D: ASSEMBLY

Install steering ECU, protector, combination switch
ASSY and steering column covers.
a. Don't overtorque screw .
b . Before installing combination switch ASSY, ensure
that front wheels are set in straight-forward direction .
c . Before installing column cover (telescopic), turn
airbag system roll connector to neutral (CENTER) .
(Ref . to [5-5] No . W1E1 .)

(1) While aligning marks scribed during disassembly,
push long yoke ofjoint ASSY all the way into serrated
portion of column ASSY, setting bolt hole in cutout.
(2) Then pull the short yoke all the way out of the
serrated portion of the gear box ASSY setting the
bolt hole in the cutout .
(3) Insert the bolt through the short yoke, pull the
joint ASSY and confirm that the bolt is in cutout of the
gearbox ASSY.
(4) Fasten the short yoke side with a spring washer
and bolt, then fasten the long yoke side .

Insert this pin
~, into guide hole of

---- , ' steering wheel

j

C4-275
Fig . 40

E: INSTALLATION

1) Insert end of steering column ASSY into toe-board
dust seal .
2) Tighten column ASSY mounting bolt and nuts under
instrument panel.
3) Connect ignition and combination switch connectors
under instrument panel .
4) Connect airbag system connector at harness spool .
Make sure to appy double lock.
5) Set steering wheel to neutral and install it onto
steering shaft . Insert roll connector guide pin into guide
hole on lower end of surface of steering wheel to
prevent damage .
Draw out airbag system connector, horn connector and
cruise control connectors from guide hole of steering
wheel lower end .
6) Tighten steering wheel securing nut .
7) Install universal joint .

Tightening torque : .
21 - 26 Nom (2.1 - 2.7 kg-m, 15 - 20 ft-Ib)

a. Make sure that universal joint bolts are tightened
through notch in shaft serration .
b . Excessively large tightening torque of universal
joint bolts may lead to heavy steering wheel operation.

Standard clearance between universal joint ASSY and
FTJ (Free ring Tripod Joint) :
Over 15 mm (0.59 in)

5) Installation of airbag module .
a. Do not install deployed module.
b. Do not allow harness and connector to interfere
with other parts or get caught between them.

(1) Make sure that ignition switch is turned "OFF".
After ignition switch is turned off, wait 10 minutes
before starting work.

(2) Make sure that front tires are set in straight ahead
direction .
(3) Make sure that roll connector is in neutral posi-
tion .
(4) Connect airbag connector .

Make sure to apply double lock.
(5) Connect horn and cruise control connectors.
(6) Fasten bolts securing module using TORX® bit
T30 .(Refer to 5-5 [C000] .)
(7) Install both steering wheel lower covers.

Airbag warning lamp check:
Make sure that when ignition switch is turned to "ON",
airbag warning lamp goes off after being "lit" for 8
seconds .
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3 . Steering Gearbox (Power Steering System)
For disassembly and assembly of gearbox unit, refer to section Control Valve (Power Steering Gearbox) .

Electronically controlled type ,

L ((//////~"
O

T5

b
D

0

T4

1 Tie-rod end ASSY RH
2 Clamp
3 Boot
4 Wire
5 Tie-rod CP RH
6 Snap ring
7 Bush
8 Seal holder
9 O-ring
10 Oil seal
11 Seal ring
12 Rack CP
13 Back up ring
14 Adapter
15 Lock nut
16 Adjusting plug
17 Spring
18 Plate
19 Pressure pad
20 Seat
21 Pipe C
22 Pipe D
23 Lock washer
24 Tie-rod CP LH
25 Tie-rod end ASSY RH
26 Retaining ring
27 Shim
28 Ball bearing
29 Spacer
30 Oil seal
31 Pinion & valve ASSY

Fig. 41

FROM PUMP
TO TANKNN
A-

V
\

0--c'

cc

32 Ball bearing
33 Y-packing
34 Back up ring
35 Dust seal O
36 Valve housing ASSY
37 Dust cover T1 ©O
38 Clamp
39 Hose A 9
40 Hose B 1~
41 Pipe A
42 Pipe B
43 Control valve ASSY
44 Snap ring

Tightening torque : N "m (kg-m, ft-Ib)
T1 : 69 - 88 (7.0 - 9.0, 51 - 65)
T2 : 29 - 39 (3.0 - 4.0, 22 - 29)
T3 : 39 - 49 (4.0 - 5.0, 29 - 36)
T4 : 59 -74(6.0 -7.5,43- 54)
T5 : 20 -29(2.0 -3.0,14 -22)
T6 : 78 - 88 (8.0 - 9.0, 58 - 65)

I T2 I

T3

C4-023
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A: ON CAR SERVICE

- Replacement of gearbox boot (When replacing
boot without removing gearbox)

1) Remove front wheel .
2) Remove tie-rod end from knuckle arm . (Ref . to [4-2]
No . MAO .)
3) Remove tie-rod end ASSY.

a. When installing new boot, secure small side (wheel
side) end of boot, then secure the other (large) end.
b. After replacing boot, make sure toe-in/out is ad-
justed .

B: REMOVAL

1) Disconnect battery earth (-) terminal .
2) Disconnect both OZ sensor and steering harness
connector . (only for electronically controlled type)
3) Raise vehicle with a jack and remove front wheels .
4) Remove front under cover.

69-'

C4-281

Fig, 43
6) Installation is in the reverse order of removal .
Apply sealant to large end of boot and silicon grease to
small end .

Fig. 45

5) Disconnect OZ sensor harness from clip .
6) Remove collector cover and rear catalytic converter
protector .
7) Disconnect front exhaust pipe . (Ref . to [2-9] No.
MAO .)
8) Using a puller, remove tie-rod end from knuckle arm
after pulling off cotter pin and removing castle nut .

PP

ufler I /'

lu

u

e

'

L

Tie rod end

C4-028

Fig. 46

9) Remove spring pin which secures transmission spin-
dle to FTJ (Free ring Tripod Joint) .
Discard old spring pin. Replace with a new one .

/-/g . 44

33
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4) Remove boot clip and wire .
5) Cut outer end of boot and remove boot.
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l

FTJ i

\ \ ~

i \ II'

(a /
i

` C4-029

Fig . 47

if%l 0,. ..,..,. . .,. CT I f . .. .r, i .-, . . .. ... . : ..~ : . . ., --.-Ale -A f.

11) Disconnect the pipe joint from upper hose a
drain fluid rotating steering wheel to the right and 1e
Similarly, loosen flare nut securing other pipe a
disconnect the pipe and drain fluid from the pipe .

a. After removal, cover with a waste cloth at the
transverse link ball joint to prevent being scratched .
b . This step applies to facilitate operation for left side
only.
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0 To avoid scratching pipes, wrap with cloth during
removal .

(1) Remove securinq bolts .

rig . o I

14) Remove lower and upper bolts from universal joint I LA-WO
ASSY, and remove universal joint in the upward direc- Fig. 53
tion .
a . Scribe alignment marks on universal joint ASSY so (2) To ease removal of gearbox, turn gearbox ASSY

that it can be reassembled at the original serration. around so that control valve faces rear .

b. Do not turn steering wheel as this will cause the
airbag system roll connector become misaligned.

I ~ ~

\~\C

i

1

, .r

i

Fig . 52

15) Remove bolts securing gearbox to sub-frame, and
detach gearbox .

"y. ;Jw

(3) Move gearbox ASSY fully to the right so that left
tie-rod end can be removed from subframe .

i .)l

04-037

Fig. 55

(4) Remove gearbox ASSY from vehicle .
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C: DISASSEMBLY

1) Secure gearbox removed from vehicle in vice using
STAND.
Secure the gearbox ASSY in a vice using the special
tool as shown. Do not attempt to secure it without this
special tool.

rig. ou

2) Disconnect the two pipes in/out from gear box after
removal of pipe clamp .
3) Disconnect pipes A and B from steering body and
control valve housing .
Replace pipes and/or flare nuts if damaged.

Fig. 57

4) Remove tie-rod end and lock nut .
5) Pry off clip from small end of boot, and slide it
toward tie-rod end.

rig. 00

6) Using special tool, remove lock wire from large end
of boot .

WRENCH
(927590000)

Boot
(Small end)

Wire
04-041

Fig. 59

7) Cut and remove the boot .
Boot must be replaced with a new one whenever it is
removed.

Fig. 60
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hag. 61

8) Set rack so that it protrudes about 40 mm (1 .57 in)
outside. Pry clinched portion of tie-rod lock washer with
standard screwdriver. (both left and right side)
a. Be careful not to scratch rack, since it can cause oil
to leak.
b. Tie-rod lock washer must be replaced with a new
one whenever it is removed.

fig. uz

9) Using special tool, loosen lock nut . Tighten adjusting
screw until it no longer tightens .

\ `WRENCH
~
-ock nut J~Adjustingscrew

(34099PA100)

04-046

Fig . 63

10) Using WRENCH [32 mm (1 .26 in) width across flats],
(P/N 34099PA100) or adjustable wrench, remove tie-rod
CP.
a. Check ball joint for free play, and tie-rod for bends;
replace if necessary .
b. Check dust seals used with tie-rod end ball joint for
damage or deterioration . Replace if necessary.

rig . D4

11) Loosen adjusting screw and remove spring and
sleeve .
Replace spring and/or sleeve if damaged .
12) Removal of valve ASSY

(1) Remove the two bolts securing valve housing
ASSY.

rig . 00
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(2) Remove valve housing ASSY, pinion and valve a . Block pipe connection of steering body ASSY to
ASSY as a unit . prevent fluid from flowing out.

Extract input shaft when removing valve ASSY. b. Do not allow rackto come in contact with inner wall
f I' d O h I' d II b h d

C4-0581

o cy in er. t erwise, cy m e, we may e scra %, e ,
resulting in oil leaks.
c. Remove holder ASSY and rack ASSY as a unit.
d. Check rack and steering body ASSY for bends or
cracks ; replace as required.
15) Removal of high-pressure seal
Insert REMOVER from valve side, and lightly tap it using
a hammer to drive out back-up ring and oil seal .
Discard back-up ring and oil seal after removal ; replace
with new ones.

REMOVER
(927580000)Fig . 66

13) Removal of snap ring from seal holder ASSY
While attaching small screwdriver blade to snap ring via
groove on boot (on cylinder side of steering body
ASSY), push the snap ring using another screwdriver .

Screw driver

!l ~l
I ill ,i i

' ` Snap ring

I

I I // 134-059

Fig . 67

14) Removal of rack ASSY
Push rack out of steering body ASSY while pushing it on
valve side .

rig. ors

>" 1111111110.

c4-289
Fig . 69

16) Removal of oil seal and O-ring

Rack bushing Holder ASSY

O-ring J Oil seal

C4-290
Fig. 70
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(1) Using a small rod, pry out oil seal .
a. Be careful not to scratch oil seal groove on holder
ASSY. A scratch may cause oil leaks .
b . Be careful not to scratch mating surfaces of holder
ASSY and rack. A scratch may cause oil leaks.
c . Check rack bushing for wear or damage; replace as
required.
d . Discard oil seal and O-ring after removal ; replace
with new ones .

(2) Remove O-ring .
(3) Apply a coat of grease to oil seal groove in holder
ASSY.
(4) Install a new oil seal and O-ring .

17) Removal of rack piston seal ring and O-ring
(1) Using a sharp-edged, long rod, remove seal ring
and O-ring from rack piston .

Be careful not to scratch outer surface of rack piston
and seal ring groove. A scratch may reduce the sealing
effect, resulting in faulty piston operation.

Sharp-edged, long rod

Seal ring

O-ring

84-979

Fig. 72

(4) Apply a coat of grease to inner surface of
FORMER (special tool) and insert rack piston into it .
Leave FORMER at least 10 minutes until seal ring
settles down in place .

Be careful not to scratch rack, piston and seal ring
during installation .

FORMER

Seal ring (34099PA000)

O-ring

Fig. 71

(2) Wash clean rack piston .
(3) Install O-ring and seal ring in groove on rack
piston .

a. Do not expand O-ring and seal ring more than
necessary.
b . To facilitate installation of seal ring, first position
one half of entire seal ring in groove. Then slowly
position the second half using a spatula, as shown.

04-292

Fig. 73
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2) When disassembling, check inside of gearbox for
D : INSPECTION water . If any water is found, carefully check boot for

damage, input shaft dust seal, adjusting screw and boot
1) Clean all disassembled parts, and check for wear, clips for poor sealing . If faulty, replace with new parts .
damage, or any other faults, then repair or replace as
necessary .

No . Parts Inspection Corrective action

1 Input shaft (1) Bend of input shaft If bend or damage is excessive, replace
(2) Damage on serration entire gearbox ASSY .

2 Dust seal (1) Crack or damage If outer wall slips, lip is worn out or dam-
(2) Wear age is found, replace it with new one.

(1) Adjust backlash properly .
By measuring turning torque of gear-
box and sliding resistance of rack,
check if rack and pinion engage uni-
formly and smoothly with each other .

3 Rack and pinion Poor mating of rack with pinion (Refer to "Service limit".)
(2) Keeping rack pulled out all the way so

that all teeth emerge, check teeth for
damage .
Even if abnormality is found in either
(1) or (2), replace entire gearbox
ASSY .

(1) Bend of rack shaft
(2) Bend of cylinder portion Replace gearbox ASSY with new one .
(3) Crack or damage on cast iron portion

If free play of rack shaft in radial direction is
(4) Wear or damage on rack bush out of the specified range, replace gearbox

"4 Gearbox unit ASSY with new one . (Refer to Service
limit" .)
If free plays of input shaft in radial and axial

(5) Wear on input shaft bearing directions are out of the specified ranges,
replace gearbox ASSY with new one .
(Refer to "Service limit' .)

5 Boot Crack, damage or deterioration Replace .

6 Tie-rod CP (1) Looseness of ball joint Replace .(2) Bend of tie-rod
7 Tie-rod end Damage or deterioration on dust seal Replace .
8 Adjusting screw spring Deterioration Replace .
9 Boot clip Deterioration Replace.
10 Sleeve Damage Replace.

(1) Damage to flared surface
11 Pipes (2) Damage to flare nut Replace.

(3) Damage to pipe

12 Control valve ASSY (only electronically Damage to solenoid harness I Replace .controlled type)
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1 . SERVICE LIMIT
Make a measurement as follows . If it exceeds the
specified service limit, adjust or replace .
When making a measurement, vise gearbox by using
special tool (STAND; 926200000). Never vise gearbox
by inserting aluminum plates, etc. between vise and
gearbox.
Sliding resistance of rack shaft

Service limit :
304 N (31 kg, 68 lb) or less

Difference between left and right sliding resistance:
Less than 20%

Unit : mm (in)

98 N (10 kg, 22 1b)
Lower side

Left turn 1

Measuring I
point 5(0.20) 5(0.20) 04-243

Fig . 76

Right-turn steering

Service limit :
Less than 0.4 mm (0.016 in) (direction 4-- => and

)

Unit: mm (in

Fig. 74

Fig . 75

2. RACK SHAFT PLAY IN RADIAL DIRECTION
Left-turn steering

by
98 N (10 kg, 22 1w

Lower side I
Right turn
Measuring
point 5(0.20) 5(0.20) C4-244 1

Fig. 77

3. INPUT SHAFT PLAY
In radial direction

Service limit :
0.18 mm (0:0071 in) or less

Service limit :
Less than 0.4 mm (0.016 in) (direction 4#
Less than 0.6 mm (0.024 in) (direction 4#
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> 6 ~
-at
- 98 N (10 kg, 22 Ib)

3

04-245

Fig. 78

In axial direction

Service limit :
0.27 mm (0.0106 in) or less

Fig. 79

4. TURNING RESISTANCE OF GEARBOX

Service limit :
Straight-ahead position within 30 mm (1 .18 in)
from rack center

Less than 11 .18 N (1.14 kg, 2.51 lb)
Maximum allowable resistance
15.79 N (1.61 kg, 3.55 lb) or less

Difference between left and right sliding resistance :
Less than 20%

04-247

Fig . 80

E : ASSEMBLY

Use only SUBARU genuine grease for gearbox.

Specified grease for gearbox
VALIANT GREASE M2

[Parts No . 003608001, net 0 .5 kg (1 .1 Ib)]

1) Reassembly of rack ASSY
(1) Attach steering body ASSY to STAND as shown .
Apply a coat of grease to needle bearing .

a . Use a special tool to support steering body ASSY.
b. If steering body ASSY is removed from vehicle, be
sure to remove rust and clean.
c. Ensure that needle bearing is free from defects . If it
is faulty, replace steering body ASSY with a new one .

fig . 81

(2) Using INSTALLERs B and C, attach oil seal to
INSTALLER A. Insert INSTALLER A into rack ASSY
from gear side . Remove oil seal from INSTALLER A
when it approaches piston and remove INSTALLERs
from rack ASSY.
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Face oil seal in the direction shown in Figure 82.

INSTALLER B
(34099PA040) INSTALLER A

INSTALLER C, (34099PA030)

LOil seal

Rack ASSY Installer A
04-293

Fig . 82

(3) Install back-up ring from gear side of rack ASSY.
INSTALLER C (927490000) is furnished with INSTALL-
ERS B and C as a tool set for use on all Legacy models .

'

Oil seal Back-up ring

d' on

Rack ASSY

84-992

Fig. 83

(4) Apply a coat of grease to grooves in rack, sliding
surface of sleeve and sealing surface of piston. Then
insert rack ASSY into steering body ASSY from
cylinder side.

a. Be sure to apply grease so that it covers the entire
surface of rack gear teeth.
b . Do not allow grease to block air vent hole on rack.

Cylinder side of
steering body ASSY Rack ASSY

-,
- e

uy

/-Back-up ring

I

C4-080

(5) Installation of holder ASSY
Attach GUIDE to rack ASSY to prevent scratching
cylinder, and apply a thin coat of grease to rack ASSY
and GUIDE.

Fig. 85

(6) Apply a coat of grease to inner wall of holder
ASSY and O-ring, and install holder ASSY on steering
body ASSY.

a. Ensure that guide is free from scratches . Scratches
may damage oil seal .
b. Be careful not to damage oil seal lips when install-
ing holder ASSY.

-Holder ASSYOil seal

F_~_O-ring

GUIDE RACK
(34099PA020)

----^r Holder ASSY

Pin hole
04-082

Fig . 86

(7) Apply a coat of grease to snap ring, and insert
into groove in steering body ASSY. Secure holder
ASSY.

Ensure that both ends of snap ring are close to pin hole
when installed.

(8) Attach INSTALLER to rack ASSY's cylinder . Using
a press, install back-up ring and oil seal .

Press INSTALLER until its groove is aligned with end of
holder ASSY.

Fig. 84
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INSTALLER I + Press

(34099PA010) I Installer groove

Steering body ASSY

i

Rack ASSY piston

Oil seal

Back-up ring

04-294

Fig. 87

2) Installation of valve ASSY
(1) Remove traces of sealer, oil, rust, etc ., from
mating surfaces of valve housing and steering body
ASSY .
(2) Position a shim in graded portion of steering
body ASSY's pinion housing, and apply an even coat
of sealer (Fuji Bond : 004403004) to end of pinion
housing .

a. Use the same number of shims as that used when
steering body ASSY was removed.
b. If steering body ASSY, valve housing or pinion fr
valve ASSY is replaced with a new one, add two or
three shims, install valve ASSY on pinion housing and
tighten with two bolts to 20-29 Nom (2.0-3.0 kg-m,
14-22 ft-Ib) . Then, measureclearance between steer-
ing body ASSY and valve housing using a thickness
gauge. Remove shims so that the clearance is zero .

Fig. 88

(3) Extend rack ASSY 75.9 mm (2.988 in) beyond
pinion side of steering body ASSY.

Rack ASSY

475.9 mm (2.988 in)

04-084

Fig. 89

(4) Apply grease to pinion gear teeth and ball bear-
ing . Insert valve ASSY into place .

ftig. 90

(5) Alternately and slowly tighten socket bolts .
Replace faulty parts before installing valve ASSY . Oth-
erwise, valve ASSY may not be installed properly .

Tightening torque :
20 -29 Nom (2.0 -3.0 kg-m, 14 -22 ft-Ib)
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Clean all parts and tools before reassembling .
1) Move rack shaft fully to the left and right two or three
times to lubricate shaft ends with grease . Remove
excess grease, being careful not to block air vent hole.
a. When rack is fully moved to its stroke ends with
tie-rod removed, be careful not to bump rack ends.
b . Ensure that screw located at end of rack shaft is free
from grease.
2) Apply grease to bore wall which accommodates
sleeve .
Ensure that hands are clean when applying grease.
3) Apply a coat of grease to sliding surface of pressure
pad and seating surface of spring, and insert pressure
pad into steering body ASSY. Charge adjusting screw
with grease, insert spring into adjusting plug and install
on steering body ASSY.

1 0
2 n\

/ / Lock nut
Spring Adjusting plug

Plate
Pressure pad

1) Apply gerease to this surface.
2) Charge hole with grease .
3) Charge adjusting screw with grease .

C4-296

Fig . 91

The left and right tie-rod CP differ as indicated in the
table below.

Left tie-rod (pinion No air vent hole pro- Grooved (for identifi-
side) vided cation)
Right tie-rod (cylin- Air vent hole pro- Not grooved (for
der side) vided identification)

Right tie-rod

Grooved (for identification)

Left tie-rod

(2) Tighten adjusting plug until it will no longer
tighten .
(3) Install lock washers and tighten left and right
tie-rod CPs into rack ends.

Tightening torque :
69 - 88 N-m (7.0 - 9.0 kg-m, 51 - 65 ft-Ib)

Fig . 93

(4) Using a chisel and hammer, bend lock washers
(at two places) .

Be careful not to scratch rack.

Fig. 94

5) Rack £r pinion backlash adjustment

C4-297

Fig . 92

4) Installation of tie-rod CP
(1) Rotate input shaft until rack extends approxi-
mately 40 mm (1 .57 in) .

45

(1) Loosen adjusting plug .
(2) Rotate input shaft so that rack is in the straight
ahead direction . [Ensure that distance between rack
end and stopper is 75.9 mm (2.988 in) .
(3) Tighten adjusting plug by two threads .



4-3 [W3EO) STEERING SYSTEM

04-600

Fig. 95

(4) Turn adjusting screw so that the entire thread
area is coated with liquid packing .

Apply liquid packing
to at least 1 /3 of
entire perimeter and
rotate adjusting screw

04-051

Fig. 96

a. Apply liquid packing of approximately 1 .5 grams
(0.053 oz) to adjusting screw thread area.
b . Also turn plug to ensure that its entire contact area
is coated with liquid packing.

Liquid packing:
Three-bond 1102 or equivalent

(6) Tighten adjusting plug to 20 N-m (2 .0 kg-m, 14
ft-Ib) and loosen, then tighten to 5 N-m (0.5 kg-m, 3.6
ft-Ib) and loosen, and finally tighten to 5 N-m (0.5
kg-m, 3.6 ft-Ib) and loosen 25° .
(7) While holding adjusting plug using a closed
wrench, tighten lock nut using LOCK NUT WRENCH .

Tightening torque :
59 - 74 N "m (6.0 - 7.5 kg-m, 43 - 54 ft-Ib)

i

i� , .

LOCK NUT WRENCH
(34099PA100)

04-052

Fig . 97

a. Do not allow liquid packing to come in contact with
pressure pad.
b. While rotating input shaft to fully move rack shaft
to the left and right, ensure that rack moves smoothly
without binding, and that rotating torque is constant.
6) Installation of boot

(1) Apply sealant to gearbox housing groove .
Use accessory sealant for boot kit (P/N : 34099PAl10) .

Fig. 98

(2) Position boot large end in groove of gearbox, and
small end in groove of tie-rod CP.

a. Ensure that both ends of boot are properly situated
in grooves.
b. When installing another side boot, secure small end
of boot first and then secure large end to prevent an
increase in gearbox internal pressure.
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rig . 9s

c. Ensure that boot is free from abnormal swelling or
dents.

(3) Wind two complete turns of lock wire on large
end of boot, and twist it while pulling it upward (with
a force of approximately 29 N- 49 N (3 N- 5 kg, 7 N-
11 lb) . Then bend wire end along boot as shown .

a . Wind up wire until it contacts boot.
b. Ensure that lock wire is not loose .

hg. 7 Uo

(4) Install clip using pliers .
After installing clip, ensure that boot's small end is
properly positioned in groove on tie-rod CP.

rig. I u l

(5) If tie-rod end was removed, screw in lock nut and
tie-rod end to screwed portion of tie-rod, and tighten
lock nut temporarily in a position as shown in the
illustration .

Fig. 102

Pay attention to difference between right and left
tie-rod ends.

I
Identification mark

Left one LH
Right one RH

7) Inspect gear box ASSY as follows :

Fig . 103

(1) Holding tie-rod end, repeat lock to lock two (2) or
three (3) times as quickly as possible .
(2) Holding tie-rod end, turn ASSY slowly at a radius
one (1) or two (2) times as large as possible .
After all, make sure that boot is installed in the
specified position without deflation .

8) Install four pipes on gearbox .

Tightening torque :
29 - 39 N"m (3.0 -4.0 kg-m, 22 -29 ft-Ib)
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F : INSTALLATION

Installation is in the reverse order of removal .
Observe the following :
a . If center airbag system roll connector becomes
misaligned by accidental rotation of steering wheel,
realign connector. (Refer to C 5-5 [W1 E1].)
b. When adjusting toe-in, hold boot as shown to
prevent it from being rotated or twisted . If twisted,
straighten it.

Fig. 104

G: ADJUSTMENT

1) Adjust front toe .

Standard of front toe:
IN 3 - OUT 3 mm (IN 0.12 - OUT 0.12 in)

2) Adjust steering angle of wheels .

Inner wheel :
34°42' - 37042'

Outer wheel:
30006' - 33006'

3) If steering wheel spokes are not horizontal when
wheels are set in the straight ahead position, and error
is more than 5° on the periphery of steering wheel,
correctly re-install the steering wheel .

0-25mm
(0-0.98 in)

r

C4-054

Fig . 105

If steering wheel spokes are not horizontal with vehicle
set in the straight ahead position after this adjustment,
correct it by turning the right and left tie-rods in the
same direction by the same amount.

Fig. 106

Ensure that the lengths of the left and right tie-rod
ends are the same.
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4. Control Valve (Power Steer-
ing Gearbox)

This section focuses on the disassembly and reassem-
bly of control valve. For the inspection and adjustment
and the service procedures for associated parts, refer
to "Steering Gearbox (Power Steering System)".

1 Pinion shaft 4 Rack piston
2 Gear box 5 Cylinder
3 Rack shaft 6 Power cylinder

The gearbox is integrated with a built-in control valve The control valve and power cylinder are connected to
and power cylinder . The rack shaft is used as a power each other by two pipes through which hydraulic oil
cylinder piston and a rotary control valve is located in flows.
such a manner as to enclose the pinion shaft.

Fig. 107

A: CHECKING OIL LEAKING POINTS

1 . OIL LEAKING POINTS
a. If leak point is other than a, b, c, or d, perform check
(5) in 2) before dismounting gearbox ASSY from vehi-
cle. If gearbox ASSY is dismounted without confirming
where the leak is, it must be mounted again to locate
the leak point .
b. Even if the location of the leak can be easily found
by observing the leaking condition, it is necessary to
thoroughly remove the oil from the suspected portion
and turn the steering wheel from lock to lock about 30
to 40 times with engine running, then make compari-
son of the suspected portion between immediately
after and several hours after this operation.
c. Before starting oil leak repair work, be sure to clean
the gearbox ASSY, hoses, pipes, and surrounding
parts. After completing repair work, clean these areas
again.

2. OIL LEAK CHECK PROCEDURE AND REPLACE-
MENT PARTS
Parts requiring replacement are described in the small-
est unit of spare parts including damaged parts and
spare parts damaged. In actual disassembly work,
accidental damage as well as inevitable damage to
some related parts must be taken into account, and
spare parts for them must also be prepared. However,
it is essential to pinpoint the cause of trouble, and limit
the number of replacement parts as much as possible.
1) Leakage from "a"
The oil seal is damaged. Replace valve ASSY with a new
one.
2) Leakage from "b"
The torsion bar O-ring is damaged . Replace valve ASSY
with a new one .
3) Leakage from "c"
The oil seal is damaged. Replace valve ASSY with a new
one.
4) Leakage from "d"
The pipe ASSY is damaged . Replace the faulty pipe
ASSY.
5) If leak is other than a, b, c, or d, and if oil is leaking
from the gearbox ASSY, move the right and left boots
toward tie-rod end side, respectively, with the gearbox
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ASSY mounted to the vehicle, and remove oil from the
surrounding portions . Then, turn the steering wheel
from lock to lock 30 to 40 times with the engine running,
then make comparison of the leaked portion immedi-
ately after and several hours after this operation .

(1) Leakage from "e"
The cylinder seal is damaged . Replace rack bush
ASSY with a new one.
(2) Leakage from "f"
There are two possible causes . Take following step
first . Remove the pipe ASSY B from the valve hous-
ing, and close the circuit with PLUG (926420000).
Turn the steering wheel from lock to lock 30 to 40
times with the engine running, then make compari-
son of the leaked portion between immediately after
and several hours after this operation .

a. If leakage from "Y' is noted again:
The oil seal of pinion fr valve ASSY is damaged.
Replace pinion fr valve ASSY with a new one. Or
replace the oil seal and the parts that are damaged
during disassembly with new ones.
b. If oil stops leaking from "f" :
The oil seal of rack housing is damaged.
Replace the oil seal and the parts that are damaged
during disassembly with new ones .

B: DISASSEMBLY

1 . ENGINE SPEED SENSING TYPE
1) Remove dust cover .
a . Be careful not to scratch housing or input shaft
during dust cover removal. Also do not allow foreign
matter to enter housing interior .
b . Replace dust cover with a new one if its inside bore
or lips are worn or damaged .

b. Check rotor for bends and serrations for damage;
replace as required.

a

Fig. 109

(2) Using REMOVER and press, remove dust seal,
back-up washer, Y-packing and ball bearing from
valve housing .

a . Use the "A" end of remover .
b. Do not apply a force to end surface of valve hous-
ing.
c. Do not reuse Y-packing after removal.

B side

REMOVER
(927540000)

Dust seal
Back-up waher
Y-packing

Ball bearing
Aside

04-062

Fig. 108

Fig . 110

(3) Remove snap ring securing valve sleeve to pinion
£r valve ASSY, and remove valve sleeve .

Before removal, paint alignment mark on the original
position between valve sleeve groove and pinion pin .

2) Removal of valve ASSY
Refer to Step 11) to 15) on [W3C0].
1) Disassembly and reassembly of valve ASSY

(1) Press pinion £r valve ASSY out from valve hous-
ing .

a . Discard Y-packing after removal ; replace with a
new one .
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rig. 1 11

rig . 7 7--

(4) Remove oil seal and spacer .

Ball bearing Spacer Oil seal

Seal ring

O-ring

B4-973
Fig . 113

(5) Using a long rod, remove seal ring and O-ring
from pinion ASSY .

Be careful not to scratch outer surface and seal ring
groove of input shaft. If scratched, sealing effect will be
lost, resulting in a malfunctioning valve.

2. ELECTRONICALLY CONTROLLED TYPE
Disassembly of valve housing
Leave the clips and wire wound up on the housing as is .
1) Removal of valve ASSY

(1) Remove two retaining bolts from valve housing
ASSY.

rig. I i4

(2) Remove valve housing ASSY together with pin-
ion fr valve ASSY as a unit .

When extracting valve ASSY, remove input shaft and
valve ASSY as a unit .
2) Disassembly of control valve ASSY

(1) After removing dust cover, push pinion ft valve
ASSY out of valve housing .

a. If pinion & valve ASSY is difficult to remove, use
pressing tool. DO NOT HAMMER INPUT SHAFT.
b . Discard old Y-packing and install new one.

t1g. 7 It)

(2) Using REMOVER and press, remove back-up
ring, Y-packing and ball bearing from valve housing .
(Same as the engine r.p.m. sensing type )

a. Use "A" side of REMOVER.
b. Do not apply undue force to valve housing end.
3) Removal of pinion ball bearing

51

Be careful not to scratch pinion & valve ASSY when
removing retaining ring.
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(1) Remove retaining ring . 4) Removal of valve sleeve
(1) Remove retaining ring .

riy . 1 10

(2) Using REMOVER, press pinion end carefully and
remove ball bearing and spacer as a unit .

Be careful not to drop valve ASSY.

REMOVER
(34099PA070)

lol lol

I I
C4-067

1-1g. 1 19

(2) Remove spacer and take off the sleeve smoothly .
a . Scratching input shaft can cause oil to leak
b . Do not deform spacer as it is reusable .
c . To facilitate reassembly, mark the point in valve
sleeve groove meshed with pinion pin.

Valve sleeve Pin
groove

Groove

Fig . 117

(3) Remove oil seal with hands. Alignment mark
C4-070

Fig. 120

C4-068
Fig . 118
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C: ASSEMBLY

1 . ENGINE SPEED SENSING TYPE
1) Wash and clean pinion £r valve ASSY and valve
housing .
2) Attach COVER to pinion ASSY, and apply grease to
outer perimeter of the cover and mating surface of oil
seal .

COVER
(926270000)

t xxxxxxrxxxxxxxxx

xxxx Xxxxxxxxxx"

- Grease

84-974

Fig. 121

3) Apply a coat of grease to spacer and sealing lips of
oil seal, and install spacer and oil seal .
a . Face chamfered side of spacer toward oil seal .
b. Face oil seal in correct direction.

Spacer Oil seal

84-975

O-ring

Seal ring

I
C441i

I

40101111 COVER
(926450000)

04-291
Fig. 123

5) Apply a coat of grease to inner wall of FORMER, and
secure seal ring assembled in step (9) as shown. Leave
seal ring unattended for approximately 10 minutes until
it settles down .

Seal ring FORMER
(926280000)

l©

O-ring

134-977

Fig . 124

6) While aligning valve sleeve pin with groove on pin-
ion ASSY, secure with snap ring .
a. Be careful not to damage inner wall of valve sleeve
and contact surface of pinion .
b . Align pinion groove with pin using alignment mark.
c . Before assembling valve sleeve and pinion ASSY,
clean in kerosene and dry with compressed air .

Fig . 122

4) Install COVER to input shaft, and apply a coat of
grease to the cover surface. Install O-ring and seal ring .
Do not expand O-ring and seal ring more than neces-
sary .
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7) Reassembly of valve ASSY
(1) Apply a coat of grease to inner wall of valve
housing, Y-packing and outer perimeter of dust seal .

Grease

Valve housing
X
-
-_X

04-071

Fig . 125

(2) Using INSTALLER and press, install dust seal .
a. Face dust seal in the direction shown in Figure 126.
b. Apply acoat of grease to contact surface of installer
and dust seal when installing dust seal . Be careful not
to scratch dust seal during installation.

I INSTALLER
(34099PA080)

Dust seal

04-072

Fig . 126

(3) Using INSTALLER and press, install Y-packing
and back-up washer in valve housing .

a . Face Y-packing in the direction shown in Figure 127
when installing.
b . To avoid scratching Y-packing, apply a coat of
grease to contact surface of installer and Y-packing.
c . To facilitate installation, attach Y-packing and back-
up washer to installer and position in valve housing
before pressing into place.

INSTALLER
(34099PA080)

Y-packing

Back-up washer

04-073
Fig. 127

(4) Attach SPACER to REMOVER, and press ball
bearing into place using a press .

a . To facilitate installation, attach ball bearing to re-
mover and position in valve housing before pressing it
into place.
b . Use the "B" end of remover.

REMOVER
(927540000)
SPACER

` (927560000)

I

J

04-074

Fig. 128

C4-0761
Fig . 129
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(5) Apply a coat of grease to GUIDE surface, and
install GUIDE onto end of input shaft . Insert pinion £r
valve ASSY until "A" of oil seal contacts "B" of valve
housing . The GUIDE is used to prevent scratching
Y-packing .

Grease

x x X x x

x ~ X X x

,y B GUIDE
(926310000)

C4-077

Fig . 130

(6) Secure input shaft with press and insert valve
ASSY into valve housing.

Do not allow spacer to extend beyond brazed end .
Otherwise, pinion cannot be inserted properly .

Fig. 131

(7) Apply a coat of grease to sealing lips of dust
cover and insert dust cover until it contacts staged
portion of input shaft.

2. ELECTRONICALLY CONTROLLED TYPE
Before assembly, clean parts and tools in kerosene and
dry with compressed air . (Do not use organic solvent.)
1) Apply grease to oil seal lip . Drive COVER and
SPACER into place as shown in figure below .

Cover

Oil seal (926270000)
Spacer
(927570000)

04-086

Fig . 132

2) Place INSTALLER D (927520000) on hand press . Set
ball bearing packed with grease into INSTALLER and
put spacer on it .
3) Place INSTALLER E onto pinion £r valve ASSY with
valve sleeve removed. Carefully press INSTALLER into
place.
Set pinion pin into slot on INSTALLER E end surface.

' Installer E
/(927530000)
Set pinion pinSet pinion pin
into slot .into slot .

Spacer

Ball bearing
Installer D
(927520000)

04-087

Fig . 133
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4) Install retaining ring .

Fig . 134

5) Install valve in such a way that when valve sleeve is
removed, pin groove is engaged properly with pinion
shaft pin . (Align marking .)
a . Wrong alignment will affect symmetric characteris-
tic of valve.
b. Make sure that the machined groove which is not
marked with "x" is properly meshed with pinion shaft .
(See figure below.)

0
Machined groove without "X" mark

Machined groove
O O O without "X" mark

Machined groove
without "X" mark

Fig. 135

6) Install spacer and retaining ring .
a . Fit retaining ring properly in groove.
b. Be careful not to scratch input shaft as it can cause
oil to leak.
c. Do not expand retaining ring excessively .

Fig. 136

7) Install Y-packing, back-up washer, dust seal and ball
bearing in valve housing .
(Installation procedure is the same as that for the engine
speed sensing type)
8) Secure input shaft with press and install valve ASSY
in valve housing .
Do not allow spacer to extend beyond brazed end.
Otherwise, pinion cannot be inserted properly .

REMOVER
(927540000)

1 .)~I

% 1 V
Ball bearing

Electronically controlled P.S . vehicle

04-075

Fig . 137

Fig . 138

9) Installation of valve ASSY .
Refer to 4-3 [W3E0] STEP 2) .
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5. Oil Cooler and Hose & Pipe
ASSY (Power Steering System)

~A: REMOVAL

1) Disconnect battery earth terminal .
2) Drain approximately 0 .3 liters (0.3 US qt, 0.3 Imp qt)
of fluid from oil tank. (Ref . to [4-3] No . MAO.)
3) Remove belt cover.
4) Remove radiator bracket .
5) Disconnect radiator fan connector .
6) Remove main and sub radiator fans .
7) Separate canister from bracket and leave as it is .
8) Raise vehicle .
9) Remove under cover .
10) Remove bolts securing oil cooler with condenser
from both sides .

11) Slightly lift and move radiator ASSY and draw out
oil cooler .

04-278

Fig. 139

Fig . 140

12) Disconnect hoses A and B at points indicated in the
figure below and remove oil cooler .

Fig. 141

a. Do not allow fluid from the hose end to come into
contact with pulley belt.
b. To prevent foreign matter from entering the hose
and pipe, cover the open ends with a clean cloth. (For
removal of hose and pipe, refer to thecomponentparts
figure.)
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B: CHECK

Check all disassembled parts for wear, damage or other
abnormalities . Repair or replace faulty parts as required .

Part name Inspection Remedy
Pipe * O-ring fitting surface

for damage
Nut for damage Replace with new one .

Pipe for damage
Clamp 0 Clamps for weak Replace with new one .clamping force
Hose 0 Flared surface for

damage
Flare nut for damage
Outer surface for
cracks
Outer surface for wear Replace with new one .
Clip for damage
End coupling or
adapter for degrada-
tion

C: ASSEMBLY

Assembly is in the reverse order of removal .

6. Oil Pump & Reservoir Tank

A: REMOVAL

1) Disconnect battery earth (-) terminal
2) Remove belt cover .
3) Loosen nuts which secure idler pulley .
4) Loosen slider bolt, and remove V-belt .

rig. 14z

5) Remove nut from front end of oil pump pulley, and
detach oil pump pulley.

Fig. 143

6) Disconnect oil pump switch harness connector .
7) Drain approximately 0.3 liters (0.3 US qt, 0.3 Imp qt)
of fluid from oil reservoir tank.

tag . 144

8) Disconnect hose from oil reservoir tank .
a . Be careful not to spill fluid from hose end to V-belt.
b. Cover open ends of hose and pipe with a clean cloth
to prevent entry of foreign matter .
9) Disconnect pressure pipe from pump .

Fig. 145

10) Remove bolts securing oil pump Et tank to bracket,
and then remove pump and tank .
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11) Place pump in a vise, and remove bolts from upper
surface of tank .
a . Use soft jaws and lightly tighten vise jaws.
b. After bolts are loose enough to be rotated with
your hand, press pump against tank while removing
bolts . Failure to do so causes fluid to spill out. Remove
tank as quickly as possible, and wipe clean fluid spilled
on parts . Except when only tank is to be checked,
remove tank and pump as a unit and separate from
each other on a work bench. This prevents fluid from
spilling on the engine .
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In accordance with the following table, check all
B: CHECK removed parts for wear and damage, and make

repair or replacement if necessary.

No . Parts Inspection Corrective action

(1) Crack, damage or oil leakage Replace oil pump ASSY with a new one .
Measure radial play and axial play .

1 Oil
pump

(Outside)
(2) Play of pulley shaft If any of these exceeds the service limit,

replace oil pump ASSY with a new one .
(Refer to "Service limit".)

(1) Damage Replace it with a new one .
Measure V ditch deflection .

2 Pulley
(2) Bend If it exceeds the service limit, replace pul-

"ley with a new one . (Refer to Service
limit" .)

3 Tank cap Crack or damage Replace it with a new one .

(1) Clogging with dirt Wash it.
4 Filler strainer

(2) Breakage Replace it with a new one .
Check resistance to rotation of pulley .

(1) Defect or burning of vane pump If it is past the service limit, replace oil
pump ASSY with a new one. (Refer to
"Service limit".)

5 Oil pump (Interior) Oil pump emits a noise that is markedly
(2) Bend in the shaft or damage to bear- different in tone and loudness from a

sound of a new oil pump when turninging with a string put around its pulley, re-
place oil pump ASSY with a new one.

6 O-ring Crack or deterioration Replace it with a new one .
7 Oil tank Crack, damage or oil leakage Replace it with a new one .
8 Bracket Crack Replace it with a new one .

1 . SERVICE LIMIT
Make a measurement as follows . If it exceeds the
specified service limit, replace the parts with a new one.
a . Fix oil pump ASSY on a vise to make a measure-
ment. At this time, hold oil pump ASSY with the least
possible force between two wood pieces .
b. Do not set outside offlow control valve or pulley on
a vise; otherwise outside or pulley might be deformed.
Select properly sized wood pieces.
Play of pulley shaft

Service limit :
Radial play (Direction 40 )

0.4 mm (0.016 in) or less
Axial play (Direction <* )

0.9 mm (0.035 in) or less
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Read the value for one surface of V ditch, and then the
value for another off the dial.
Resistance to rotation of pulley

Service limit :
Maximum load; 9.22 N (0.94 kg, 2.07 lb) or less

Ditch deflection of pulley

Service limit :
1 .0 mm (0.039 in) or less

Fig . 149

A rather higher value may be indicated when pulley
starts turning.
Measure the load during rotation and make a judge-
ment.

hrg. 74ts
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C : DISASSEMBLY

1

T1

k

5

d,

,0

r,
T2]

I Connector
2 O-ring
3 O-ring
4 Connector ASSY
5 Oil pump switch
6 Front body & valve ASSY
7 Flow control valve
8 Front body
9 Spring
10 O-ring
11 O-ring
12 Shaft
13 Oil seal
14 Ball bearing
15 Pulley
16 Rear body
17 Gasket
18 Cartridge ASSY
19 Straight pin
20 Pressure plate
21 Cam ring
22 vane
23 Rotor

Tightening torque : N"m (kg-m, ft-Ib)
T1 : 69 - 78 (7.0 - 8.0, 51 - 58)
T2: 42 - 62 (4.3 - 6.3, 31 - 46)
T3: 14-18(1.4-1.8,10-13)

Fig. 150
C4-280
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1) Place pump bracket (with pump installed) in a vise
using soft jaws .
Do not place pump itself in a vise.
2) Valve removal
Remove oil pump switch, and disconnect connectors
and remove valve ASSY and spring .

Fig. 151

3) Rear body removal
(1) Loosen bolts securing rear body so that they can
be rotated by hand .

Fig. 152

(2) Remove pump from pump bracket .
(3) Remove pump bracket from vise .
(4) Place pump in a vise .

Use soft jaws .
(5) Remove bolts which have already been loosened
in step (1) above.

Fig . 153

(6) Remove gasket.
4) Removal of cartridge ASSY, pressure plate and pin
Remove cartridge'ASSY, pressure plate and pin from
front body as a unit . (Cartridge ASSY consists of a rotor,
ten vanes and a cam.)
Be careful not to scratch cartridge ASSY.
5) Remove two types of O-rings by hand .

Fig. 154

6) Disassembly of front body
(1) Pry off retaining ring from inner perimeter groove
of front body at pulley location .

I . B4-10071
Fig. 155
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(2) Using a hand press, press out drive shaft (on the
cartridge side) .
(3) Press ball bearing out of drive shaft using a hand
press .
(4) Remove oil seal by attaching it to a hooked-end
plate placed in a vise .

a. Use a plate without sharp edges.
b . Replace oil seal with new ones .

ID: INSPECTION

/-1

c+ ~ oil seal

.,\\

134-1008
Fig. 156

Perform following inspection procedures and repair or replace defective parts .

Part name Description Remedy
1) Damage on body surfaces
2) Excessive wear on hole, into which spool valve is

1 . Front body
inserted .

3) Wear and damage on cartridge ASSY mounting Replace with a new one together with spool valve as
surface selective fit is made .

4) Wear and damage on surfaces in contact with shaft
and oil seal

2 . Rear body 1) Damage on body surfaces
2) Wear and damage on sliding surfaces Replace with a new one.

1) Shaft bend
2) Wear and damage on surfaces in contact with

3 . Shaft bushing and oil seal Replace with a new one .
3) Wear and damage on rotor mounting surfaces
4) Bearing damage

4 . Side plate Wear and damage on sliding surfaces Replace with a new one.
5 . Cam ring Ridge wear on sliding surfaces
6 . Vane Excessive wear on nose radius and side surfaces replace with a new cartridgeIf damage is serious

1) Wear and damage on sliding surfaces
,

ASSY .
2) Ridge wear on vane sliding grooves (If light leaks

7 . Rotor with vane in slit against light source)

3) Damage resulting from snap ring removal Correct with oil stone. If damage is serious, replace
with a new cartridge ASSY.

8 . Spool valve Damage or burrs on sliding surface periphery Replace with a new one together with front casing as
selective fit is made .

9 . Connector Damage on threads Replace with a new one .
10 . Spring Damage Replace with a new one .
11 . Bolts and nuts Damage on threads Replace with a new one .

f 12 . Oil pump switch Damage on harness Replace with a new one .

E: ASSEMBLY
Place the seating surface of front body on a soft cloth
to prevent it from sustaining scratches while pressing
oil seal into place .

1) Installation of oil seal
Apply a coat of lithium grease to outer perimeter of oil
seal and charge sealing lips with grease . Using IN-
STALLER and a hand press, press oil seal into front
body .
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Hand press

INSTALLER
19269700001

oil seal
Front body

w

134-1009
Fig. 157

2) Installation of drive shaft
(1) Using GUIDE and a hand press, drive bearing
onto shaft .

Hard press

`~ Shaft

Bearing

_GUIDE
(926980000)

T
s4-1010

Fig . 158

(2) Install retaining ring on oil seal . Using GUIDE,
press shaft ft bearing ASSY into front body.

a . Be careful not to strike shaft splines on oil seal's
sealing lips during installation.
b. Do not hit end of shaft during installation.

GUIDE
(926980000)

Shaft & bearing ASSY

Retaining ring

Front body

B4-1011

Fig . 159

(3) Lock drive shaft using a retaining ring .
3) Installation of pressure plate

Place front body in a vise with pulley side facing down.
Position two 0-rings and pressure plate in front body in
that order.
Do not forget to install 0-rings.
4) Installation of cartridge

(1) Install cam, rotor and vane in that order.
(2) Insert pin into holes in cam and pressure plate .

a . Ensure that vane is installed with "R" side facing
the cam.
b. Check that vane moves smoothly .
c. Apply a coat of automatic transmission fluid
(DEXRON II) to vane.
5) Installation of rear body

(1) While aligning pin hole of rear body with pin on
the pump, install rear body using a gasket and tighten
bolts by hand .
(2) Remove pump from vise .
(3) Place pump bracket in a vise, install pump on
pump bracket.
(4) Tighten rear body mounting bolts in a criss-cross
fashion to one-half of specified torque, then tighten
to specified torque .

After tightening rear body mounting bolts, ensure that
shaft rotates properly .

0

r
4 0

I C~
1 \ m

04-254
Fig . 160

6) Installation of valve
(1) Position spring and valve ASSY in front body in
that order .
(2) Connect connector to front body with an O-ring in
place.

Tightening torque :
29 - 39 N "m (3.0 - 4.0 kg-m, 22 - 29 ft-lb)

FF: INSTALLATION

To install, reverse the order of removal procedures.
Replenish specified fluid and purge air .
Do not operate engine before replenishing fluid as this
will seize oil pump.
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G: FILLING POWER STEERING FLUID
AND AIR BLEEDING

Recommended power steering
fluid Manufacturer

B.P .
CALTEX
CASTROL

ATF DEXRON II
MOBIL
SHELL
TEXACO

(1) Feed the specified fluid with its level being about
4 cm (1 .6 in) lower than the mouth of tank .
(2) Continue to turn steering wheel slowly from lock
to lock until bubbles stop appearing in the tank while
keeping the fluid at that level .

In case air is absorbed to deliver bubbles into piping
because the fluid level is lower, leave it about half an
hour and then do the step (2) all over again.

(3) Start, and idle the engine .
(4) Continue to turn steering wheel slowly from lock
to lock again until bubbles stop appearing in the tank
while keeping the fluid at that level .
It is normal that bubbles stop appearing after three
times turning of steering wheel .

In case bubbles do not stop appearing in the tank,
leave it about half an hour and then do the step (4) all
over again.

(5) Stop the engine, and take out safety stands after
jacking up vehicle again .
Then lower the vehicle, and idle the engine .
(6) Continue to turn steering wheel from lock to lock
until bubbles stop appearing and change of the fluid
level is within 3 mm (0.12 in) .

In case the following happens, leave it about half an
hour and then do step (6) again.
a. The fluid level changes over 3 mm (0.12 in).
b. Bubbles remain on the upper surface of the fluid .
c. Grinding noise is generated from oil pump.
1) Check the fluid leakage at flare nuts after turning
steering wheel from lock to lock with engine running.
a. Before checking, wipe off any fluid on flare nuts and
piping .
b . In case the fluid leaks from flare nut, it is caused by
dust (or the like) and/or damage between flare and
tapered seat in piping.

So remove the flare nut, tighten again it to the speci-
fied torque after cleaning flare and tapered seat. If flare
or tapered seat is damaged, replace it with a new one.
2) Inspect fluid level on flat and level surface with
engine "OFF" by indicator of filler cap .
If the level is at lower point or below, add fluid to keep
the level in the specified range of the indicator . If at
upper point or above, drain fluid by using a syringe or
the like .

Fluid capacity :
1 .0 e (1.1 US qt, 0.9 Imp qt)

(1) Check at temperature 21°C (70°F) on reservoir
surface of oil pump .

C4257

Fig . 161

(2) Check at temperature 60°C (140°F) on reservoir
surface of oil pump.

C4258

Fig . 162
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T TROUBLESHOOTING
1 . Supplemental Restraint System "Airbag"
Airbag system wiring harness is routed near the steering system .
a . All Airbag system wiring harness and connectors are colored yellow . Do not use electrical test equipment on
these circuit.
b. Be careful not to damage Airbag system wiring harness when servicing the steering system .

2. Power Steering
1 . STEERING CONDITION
Heavy steering Heavy steering Steering wheel Vehicle leads Poor return of
effort in all effort at stand surges when to one side or steering wheel
range still turning the other to center

Pulley belt NOT O.K. Adjust or replace . Fluid line NOT Perform or re-
1 . Unequal length of 1 . Folded hose O'K' place .

pulley belts 2 . Flattened pipe
2 . Adhesion of oil and

grease OK NOT
Fix or replace

3 . Loose or damage of Tire and rim
pulley belt 1 . Flat tire O.K.

4 . Poor uniformity of 2 . Mix use of different
tirespulley belt cross

section 3 . Mix use of different
5 . Pulley belt touches rims

to pulley bottom 4 . Abnormal wear of
6 . Poor revolution of tire

5 . Unbalance ofpulleys except oil
pump pulley remained grooves

7. Poor revolution of oil 6. Unbalance of tire
pressurepump pulley

O . K . O. K .
NOT O.K . Replace or reinflate . Front alignment NOT Adjust or

Tire and rim 1 . Improper or unbal- O.K. retighten .
1 . Improper tires out ance caster

of specification 2. Improper or unbal-
2. Improper rims out ance toe-in

of specification 3. Loose connection of
3. Tires not properly suspension

inflated
O .K.

O.K.

Fluid NOT O.K .
Refill, bleed air, replace Others ~K Replace, Ad-

1 . Low fluid level or instruct customer 1 . Damaged joint ASSY just or instruct
2 . Aeration 2 . Unbalanced height customer .
3 . Dust mix 3 . One-sided weight
4 . Deterioration of fluid
5 . Poor warming up of O.K.

fluid *2 Measure steering effort .

Idling speed NOT O.K. Adjust or instruct cus-
1 . Lower idling speed tomer .
2. Excessive drop of

idling speed at start
or at turning steering
wheel *3 *1 If tires and/or rims are wider, the load to power steering system is the more. Accordingly, in a condi-

i,K. tion, for example before fluid warms up, relief valve may work before maximum turning angle. In this
case, steering effort may be heavy . When measured hydraulic pressure is normal, there is no abnormal

Measure hydraulic pres- thing .
sure . "2 In cold weather, steering effort may be heavy due to increased flow resistance of cold fluid. After

warming up engine, turn steering wheel from stop to stop several times to warm up fluid. Then if steer-
F ing effort reduces normally, there is no abnormal thing.
Measure steering effort . "3 In cold weather or with insufficient warm up of engine, steering effort may be heavy due to exces-

sive drop of idling when turning steering wheel. In this case, it is recommended to start the vehicle with
increasing engine speed than usual . Then if steering effort reduces normally, there is no abnormal thing.
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2. MEASUREMENT OF HYDRAULIC PRESSURE
a. Be sure to complete all items aforementioned in article 1), prior to measuring hydraulic pressure. Otherwise,
pressure can not be measured correctly.
b . Do not leave the valve of pressure gauge closed or hold the steering wheel at stop end for 5 seconds or more
in any case, as the oil pump may be damaged due to long keep of these conditions.
c . Put cotton cloth waste at a place where fluid drops before pressure gauge is installed . Wipe off split fluid
thoroughly after the measurement.
d . Keep engine idling during the measurement.

NOT OX
Flattened pipes or hoses ~-{ Replace bad parts .

Measure regular pressure at Leakage of fluid line Replace .
idling with valve opened .

O .K .

Obstacle in fluid line Replace fluid or component of
I I fluid line .

Poor work of relief valve

/Measure relief pressure at idling Fluid leakage inside oil pumpI \~~-I{
with valve closed ASSY . if-,-~ Replace oil pump ASSY ..

Excessive wear of vane pump
mechanism

O .K.
NOT OX

Measure working pressure of
~ Replace valve ASSY or pinion &control valve at idling with Poor work of control valvevalve opened, turning steering valve ASSY

wheel from stop to stop.

Regular Relief
pressure pressure--Q
1

"PRESSURE
� Men -GAUGEO

\
p lose (925711000)

ADAPTER B
=~-- (926220000)_

/ADAPTER A T%I
(926 10000)

Gt% ~

C4-263

Fig. 163

NOT O.K.

Regular pressure:
981 kPa (10 kg/cm2, 142 psi) or less

Relief pressure :
7,649 - 8,336 kPa (78 - 85 kg/cm2, 1,109 - 1,209
psi)
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3. MEASUREMENT OF STEERING EFFORT

'4

Measure steering efforts in stand still
with engine idling on concrete road .
Result : Engine r.p.m . sensing type : 30.4

N (3 .1 kg, 6 .8 lb)
Vehicle speed sensing, electroni-
cally controlled hydraulic reac-
tion type : 22.6 N (2 .3 kg, 5.1 Ib)
or less in both direction

O .K.

Measure steering effort with vehicle
stopped and engine off . Make sure
wheels are off the ground during mea-
surement .
Result : 16 .7 N (1 .7 kg, 3 .7 lb) or less in

both direction

J O .K.

Remove joint IASSY.

Measure steering wheel effort .
Result : Maximum force is 2 .26 N

(0 .23 kg, 0.51 lb) or less in
both direction.
Fluctuation width is 1 .08 N
(0 .11 kg, 0.24 lb) or less .

f O.K.

Measure folding torque of the joint
ASSY.
Result : 5.49 N (0.56 kg, 1 .23 lb) or

less for long yoke .
8.43 N (0.86 kg, 1 .90 lb) or
less for short yoke .

j O. K .

Check front w, heels for unsteady
revolution or rattling and brake for
dragging .

J O .K.

Remove tie-rod ends .

(To'be continued)

NOT U.K .

NOT O.K.

NOT O.K.

NOT O.K.

Adjust backlash .

"4 When turning steering more quickly
than necessary from a direction to the
other direction at an engine speed
over 2,000 rpm, steering effort may be
heavy . This is caused by flow charac-
teristie of oil pump and is no problem .

Adjust backlash .

Check, readjust, replace if neces-
sary .

Replace with a new one .

Inspect, readjust, replace if neces-
sary .
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Check tie-rod ends, tie-rods and ball joints
of suspension for unsteady revolution or NOT O.K .rattling .

J O.K.

Measure rotating and sliding resistance of gearbox ASSY .
Result :

Unit : N (kg, lb)

Engine speed Vehicle speed
sensing, hydrau-
lic reaction type

Straight ahead 10.49 (1 .07, 2.36) or less

Rotating All positions 11 .8 (1 .2, 2 .6) or less

resistance Difference be-
tween left 20% or less

and right turns

265 (27, 60) or less
Sliding re-
sistance Difference be-

tween left 20% or less
and right turns

V1y. I U-#

Measurement of folding torque of joint assembly

5.49 N (0.56 kg, 1 .23 lb) or less

~i-~- . 1 Long yoke

I

,

r
C4-266

Inspect, replace if necessary .

.~ Readjust backlash, if ineffective replace bad
NOT O.K . I parts .

Fig. 166

C4-267

C4-265

Fig . 165

Fig . 167
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Fig. 168

Measurement of resistances of gearbox assembly

Rotating resistance :
Straight-ahead position within 30 mm (1 .18 in)
from rack center

Less than 10.49 N (1 .07 kg, 2.36 lb)
Maximum allowable torque

11 .8N(1.2kg,2.6lb)

C4-247

Fig. 169

Sliding resistance :
Left-turn steering
314 N (32 kg, 71 lb) or less

Right-turn steering
265 N (27 kg, 60 lb) or less

Fig. 170

Fig. 171
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4. FLUID LEAKAGE
It is likely that although onejudges fluid leakage, there is actually no leakage. This is becausethe fluid spilt during

thelast maintenancewas not completely wiped off. Be sure to wipe off spilt fluid thoroughly after maintenance.

Improper flare nut tightening, for- Loosen and tighten . If this does not
eign matter, damaged flare nut I correct problem, replace flare nut.

Leaks at pipe and hose connections /I Improper hose insertion or faulty Retighten or replace clamp.clamp
Locations 1[~ -

Faulty O-ring

Leaks around hose

Locations I@s and © - i

Leaks at or around cast portion of
oil pump

Location

Cracked or damaged hose

Cracked or damaged hose end fit-
ting

Damaged gasket

Damaged oil seal

Leaks at oil tank

Location - I®

Leaks at filler neck

Location ~s

Cracked oil tank

Damaged O-ring

Damaged cap packing

Cracked filler neck

Fluid level too high

If replacement of O-ring or pipe and
hose does not correct problem, re-
place gearbox ASSY .

Replace with a new one .

Replace with a new one .

Replace with a new one .

Replace with a new one .

Replace with a new one .

Replace cap.

Replace oil pump ASSY .

Reduce to specified level .

Severe operation of vehicle may cause fluid to ooze out at air vent in cap. However, this is not a problem.

Leaks around gearbox power cylin-
der Damaged oil seal
Location

Leaks at gearbox control valve

Locations ©t and --{I®

Damaged Y-packing or oil seal

Wipe clean spilled fluid after servicing .

Damaged control valve

Replace with a new one .

Replace faulty part(s) .

Replace control valve ASSY.
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Fig . 172
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5. NOISE AND VIBRATION

Hiss noise (continu- Relief valve sound Generates at max . Normal (Don't keep
ous) turning angle this condition over 5
While engine is run- seconds .)
ning with maximum
turning angle

Generates without Defective .
steering operation Replace oil pump

ASSY .

Rattling noise (inter- Interference with adjacent parts Check clearance .
mittent) [Refer to next article
While engine is run- 6)]
ning Correct if necessary.

Loosened installation of Oil pump ASSY, Oil tank, Pump Retighten .
I
l

bracket, Gearbox ASSY or Subframe

Loosened installation of Oil pump pulley or other pulleys) Retighten .

Loosened linkage or play of steering sys . or suspension Retighten or replace .
Loosened tightening of joint ASSY or Column sys

Sound generates from the inside of gearbox ASSY or oil Replace the ASSY .
pump ASSY

Knocking Excessive backlash Adjust and retighten.
When turning steer- Loosened Lock nut for adjusting backlash
ing wheel in both
direction with small
angle repeatedly, at
engine ON or OFF Loosened tightening or play of Tie-rod, Tie-rod end Retighten or replace .

*5 Don't keep the relief valve operated over 5 sec. at any time or inner parts of the oil pump may be damaged
due to rapid increase of fluid temperature.
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Grinding noise (continuous) Vane pump aeration
While engine is running

Vane pump seizing

Pulley bearing seizing of Oil pump
ASSY

I ~I Folded hose, flat pipe

Squeal, squeak . LMaladjustment of pulley belt
(intermittent or continuous) Damaged or charged pulley belt
While engine is running I Unequal length of pulley belts

Run out or soilage of V-groove
surface of Oil pump pulley

Sizzling noise (continuous) ~, Fluid aeration
While engine is running

Damaged pipe of Gearbox ASSY

Abnormal inside of hose or pipe .
Flat hose or pipe

Abnormal inside of oil tank

Removed oil tank cap

Whistle (continuous) ~~ Abnormal pipe of Gearbox ASSY
While engine is running or abnormal inside of Hose

Inspect and retighten fluid line
connection .
Refill fluid and vent air .

Replace Oil pump ASSY .

I Replace .

Adjust or replace
(Replace two belts as a set.)

Clean or replace .

Fix wrong part causing aeration .
Replace fluid and vent air.

Replace pipe .

Rectify or replace.

Replace .

Install cap .

Replace Bad parts of Gearbox
ASSY
or Hose

*6 Grinding noise may be heard immediately after the engine start in extremely cold condition.
In this case, if the noise goes off during warm up there is no abnormal function in the system .
This is due to the fluid characteristic in extremely cold condition.
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Whine or growl (continuous or --~~ Loosened installation of Oil pump Retighten .
intermittent) I ASSY, Oil pump bracket
While engine is running with/
without steering turned

Abnormal inside of Oil pump Replace Oil pump ASSY, Hose, if
ASSY, Hose the noise can be heard when run-

ning as well as stand still .

Torque converter growl I _ I Remove power steering pulley
Air conditioner compression I(~ belt and confirm it.
growl

Creaking noise (intermittent) Abnormal inside of Gearbox Replace bad parts of Gearbox
While engine is running with ASSY . ASSY
steering turned

Abnormal bearing for Steering Apply grease or replace .
shaft

Generates when turning steering If the noise goes off when brake
wheel with brake (service or park- is released, it is normal.
ing) applied

Vibration Tool low engine speed at start Adjust and Instruct customers .
While engine is running with/
without steering turned

Vane pump aeration Fix wrong part.
Vent air.

*7

*g

*9

Damaged valve in Oil pump Replace Oil pump ASSY, bad
ASSY, GearboxASSY~ parts of Gearbox ASSY .

Looseness of play of Steering, Retighten.
Suspension parts

Oil pump makes whine or growl noise slightly due to its mechanism . Even if the noise can be heard when
steering wheel is turned at standstill there is no abnormal function in the system provided that the noise
eliminates when the car is running.
When stopping with service brake and/or parking brake applied, power steering can be operated easily due
to its light steering effort . If doing so, the disk rotates slightly and makes creaking noise. The noise is
generated by creaking between the disk and pads . If the noise goes off when the brake is released, there is
no abnormal function in the system .
There may be a little vibration around the steering devices when turning steering wheel at standstill, even
though the component parts are properly adjusted and have no defects .
Hydraulic systems are likely to generate this kind of vibration as well as working noise and fluid noise
because of combined conditions, i.e.,
Road surface and tire surface, Engine speed and turning speed of steering wheel, Fluid temperature and
braking condition.
This phenomena does not indicate there is some abnormal function in the system.
The vibration can be known when steering wheel is turned repeatedly at various speeds from slow to rapid
step by step with parking brake applied on concrete road in "D" range.
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6. CLEARANCE TABLE
This table lists various clearances that must be correctly adjusted to ensure normal vehicle driving without
interfering noise, or any other faults .

No. Location Minimum clearance No Location Minimum clearance
mm (in) . mm (in)

11D Pipe to sub frame 5(0.20) (2) Cylinder pipe to ATF pipe 15 (0.59)

©
FTJ (Free ring Tripod Joint)
to Shaft and Universal joint 13(0.51) ® Hydraulic reaction harness 20 (0.79)
ASSY to FTJ

Hydraulic pressure reaction
© FTJ to Valve housing 10(0.39) © control solenoid to ATF 25 (0 .98)

cooling pipe

® Pipe to Pipe 2 (0 .08) @p Radiator and condenser to 5(0.20)Cooling pipe
© Exhaust pipe to Gearbox 25 (0 .98) Return hose to cylinder 20 (0 .79)boot block
© FTJ to Pressure hose 20 (0 .79)

Fig. 173
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7. BREAKAGE OF HOSES

Pressure hose burst Excessive holding time of relief Instruct customers .
status

Malfunction of relief valve i=j Replace Oil pump ASSY .

Poor cold characteristic of fluid i ------{ Replace fluid .

Forced out Return hose ! . I Poor connection I "~ Correct.

Poor holding of clip I-~ Retighten .

Poor cold characteristic of fluid F-- y Replace fluid .

Fluid bleeding out of hose slightly 1 1-.-{ Wrong layout, tensioned i ~T Replace hose .

Excessive play of engine due to Replace defective parts.
deterioration of engine mounting
rubber r

Improper stop position of pitching Replace defective parts
stopper

Crack on hose Excessive holding time of relief Replace
status I I Instruct customer .

Excessive tightening torque for Replace
return hose clip

Power steering fluid, brake fluid, Replace
engine oil, electrolyte adhere on Pay attention on service work.
the hose surface

Too many times use in extremely Replace
cold weather I I Instruct customers .

X10 Although surface layer materials of rubber hoses have excellent weathering resistance, heat resistance and
resistance for low temperature brittleness, they are likely to be damaged chemically by brake fluid, battery
electrolyte, engine oil and automatic transmission fluid and their service lives are to be very shortened ., It
is very important to keep the-,hoses free from before-mentioned fluids and to wipe out immediately when
the hoses are adhered with the-fluids.
Since resistances for heat or low temperature brittleness are gradually declining according to time
accumulation of hot or cold conditions for the hoses and their service lives are shortening accordingly, it is
necessary to perform careful inspection frequently when the car is used in hot weather areas, cold weather
area and/or a driving condition in which many steering operations are required in short time. Particularly
continuous work of relief valve over 5 seconds causes to reduce service lives of the hoses, the oil pump
ASSY, the fluid, etc . due to over heat.
So, avoid to keep this kind of condition when servicing as well as driving.
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T TROUBLESHOOTING
3 . Troubleshooting for Self-diagnosis System - Only for Electronically
Controlled Power Steering

A: HOW TO USE DIAGNOSIS CONNECTOR

I

i J/

/ Diagnosis terminal

B36 `%°
Diagnosis

' z 3 ° I . '~ connector
6 6 ) 8 9 f0

C4-562

Fig. 1

l
B: TROUBLESHOOTING PROCEDURE

Basic inspection

Trouble code appears.

Trouble code appears.

Check as per trouble code .

Trouble code appears.

Trouble code appears.

Read memory

D check

D check

Clear memory .

1) Turn ignition switch "OFF."
2) Connect one of two DIAG . terminals to diagnosis con-
nector mode" terminal No . 5, 6 or 7.
3) Turn ignition switch "ON ." Read trouble code .
4) Disconnect male terminal from diagnosis connector ter-
minal.

Power steering mode terminals:
No . 5 - TEST
No . 6 - READ MEMORY
No. 7 - DIAGNOSIS

No trouble code appears.

No trouble code appears.

Verification test '2

End

Check as per symptom. '1

NOT O.K .

*1 : Conduct normal power steering troubleshooting procedure. If no problems exist, replace PCM (Power steering Control Module .) .
'2 : In verification test, conduct D (Dealer's) check and basic inspection first, then actual drive test, to ensure that no problems exist.

a. Before disconnecting PCM connector, turn ignition switch "OFF".

b. Before removing PCM, disconnect battery cables .
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1 . BASIC INSPECTION

1) Check battery voltage.
2) Check fuses No . 8, 15 (in F/13) and 25 (in M/13) .

2. READ MEMORY

1) Turn ignition switch "OFF."
2) Connect male terminal to diagnosis connector mode
terminal No . 6.
3) Start engine .
4) Disconnect male terminal from diagnosis connector
mode terminal No . 6.

3. D CHECK
1) Turn ignition switch "OFF."
2) Connect male terminal to diagnosis connector mode
terminal No . 5.
3) Start engine .
4) Drive vehicle at least 10 meters (33 ft) .
5) Disconnect male terminal from diagnosis connector
mode terminal No . 5.

4 . CLEAR MEMORY
1) Turn ignition switch "OFF."
2) Connect male terminals to diagnosis connector mode
terminals No . 5 and 6.
3) Start engine .
4) Disconnect male terminals from diagnosis connector
mode terminals No . 5 and 6.
5) Ensure that memory is cleared in read memory mode .

3



4-3 (T3C7] STEERING SYSTEM

C: TROUBLE CODES LIST

1 . TROUBLE CODES

Trouble
code Description Flashing pattern Unit: Seconds

VF Faulty source voltage Remains on

WF Faulty check mode terminal, warning, light wiring, etc . Remains off

[q P1 Shorted solenoid system circuit _
0 .3 1 .2 0.3

2 Open in solenoid system circuit
6.30.3 0.3 1 .2

14 P] P3 Faulty vehicle sensor 2 system I~
0.3 0.3 0.3 0 .3 0.3 1 .2

P11' 11 P
---------°°-----

4 Faulty back-up power supply ~,~i Y 9Y
0.3 0.3 0.3 0.3 0.3 0 .3 0 .3 12

`P P P `° -----5 Engine speed signal system (including engine control module) -T-V a k
0.3 0.3 0.3 0.3 0.3 0 .3 0 .3 0.3 0.3 12

~~ ~ -------- ------°------- ------ -----------------Normal
o.s o.s

C4-1106

Fig. 2

2 . HOW TO READ TROUBLE CODE (FLASHING)
The steering warning light flashes the code corresponding
to the faulty part . The long segment (1 .2 sec on) indicates
a "ten", and the short segment (0 .2 sec on) signifies "one" .

Example:

When only one part has failed
Flashing code 2
(unit: second)

------------------
0.3 0.30.3 1 .2

When two or more parts have failed : --------
Flashing codes 1 and 3
(unit: second) 0 .3 1 .2 0.3 0.3 0.3 0.3 0.3 1 .2 0.3

C4-563

Fig. 3
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STEERING SYSTEM [T3E0] 4-3

D: SYSTEM COMPOSITION TABLE

Characteristics
'"Assist

Self-diagnostic
System Component parts Description amount Warning

control function
control

Vehicle speed sensor 2 Detects vehicle speed. O O

Engine control module Detects engine revolution . O O

Read memory Connects read memory
Input signal mode terminal mode circuit .
(sensor)

Diagnosis Test mode ter- Connects test mode cir-
connector mina) cult.

Diagnosis Connects diagnosis mode
mode terminal circuit.

Computes and sends con-

Control unit PCM (Power steering con- trot output signal in rela-
O O O O

trot module) tion to input signal
received .

Regulates reaction cham-
ber oil pressure (Maxi-

Out ut si nal Solenoid
mum reaction force

O Op g (heavy steering operation)
(Actuator) occurs when solenoid is

"OFF") .

Warning light ~Indicates trouble code . O I O

E : INPUT-OUTPUT DIAGRAM

Power unit source

" " -" - t I Combination meter
IG SW ~--

,~- ~ \
Back-up power source i

Engine ~ Warning light
rpm signal

Engine control module
Vehicle "~ C
speed P SOL 1

U

OL 2 L J,or
V

Ile- il~_ ~d

S

eh'c
ee

Control valve solenoid,dens

Self diagnosis connector

Test mode terminal

Read memory terminal

PCM

C4-1107

Fig. 4
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4-3 [T3F0] STEERING SYSTEM

F: 1/O (INPUT/OUTPUT) VOLTAGE DATA

<Refer to NOTE. > Measuring condition and measurement value

Measuring terminal IG SW
System to check

Lead ON Engine idling Remarks
No . OFF

color (engine off)

Vehicle speed sensor 2 4 RW 0 V 0 or 5 V 0 or 5 V Vehicle speed : 0 km/h (0 MPH)

Engine control module
3 BL 0 V 10 V min. 10 V min. Input rectangular

(engine speed)

Output rectangular pulse [at
Solenoid-1

11 YG 0 V 10 V min. 10 V min. vehicle speed of 0 km/h (0
(+ side)

Solenoids MPH)]

Solenoid-2
9 BrW 0 V 0 to 1 V 0 to 1 V

(Return side)

Warning light 1 WL 0 V 10 V min. 10 V min.

Read memory
6 Br 0 V 5 V 5 V

mode

Self-diagnosis Test mode 5 YB 0 V 5 V 5 V

Diagnosis
7 BrY

mode

PCM power
16 BrR 0 V 10 V min. 10 V min.

supply

Power supply Back-up power
supply 15 LR 10 V min. 10 V min. 10 V min.
(for memory)

GND 13 B OV OV OV

NOTE:
1 : Measure voltage across applicable terminal and GND (body metal) .
2: Measuring terminals No.

Module side

TO R91

8 1 7 1 6 1 5 1 4 1 3 2 1
~1611511411311211111019

C4-1088

Fig . 5
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4-$ [T4A0] STEERING SYSTEM

4. Troubleshooting Chart with Trouble Code - Only for Electronically
Controlled Power Steering
A: TROUBLE CODE "VF" - POWER SUPPLY SYSTEM OR LIGHT WIRING IS FAULTY

Diagnosis
Faulty light wiring

" Faulty power supply system
" Faulty PCM (power steering control module)

1 . Check warning light wiring ("Q" side).

OK

2. Check PCM power supply .

OK

Check PCM connector terminals for poor contact.

OK

Replace PCM .

Not OK

Not OK

Not OK

Symptom
Warning light does not go out.

Repair or replace wiring .

3. 1 Check harness between PCM and F/B (fuse block) .

Repair PCM connector terminals.

8



STEERING SYSTEM [T4A0] 4-3

Main
fuse I I F15box

FL1 . 5 I I SBF4 45A

Battery

I G . 5W

B74
@01 RG R9l

F17 F9 872 6 16

F5 B44

Fuse -a
box ° -o -~z

'6 R6

il gbp
L00

9 1

!I NG

Combination meter

B40

1234 5678
9 1011 12131415 1617 t

ioo poi
1 2 3 4 5 6 7 8

=12 13 14 15 16 17 18 14 0 21 j2- 2j2-3R2]4

it

8765 4321
1817 (61514131211 10 9

i6

8 1 61
7 15
6 14
5 13
4 T2-
S 11
2 10

8 16
7 15
6 14
513
4 1
3 Il
2 10
1 9

PCM

Power
source

CPU

R91

12345678
9 1011 12131415 16

B44

1 2 3 4 5
16 1 7 18 19 1 10 1 11 1 C4-1089

Fig, 6

9



4-3 IT4A1) STEERING SYSTEM

1 . CHECK WARNING LIGHT WIRING ("Q" SIDE) .
1) Turn ignition switch "OFF."
2) Disconnect PCM from connector.
3) Disconnect connector (it) .
4) Check continuity between PCM connector terminal and
GND .

Connector & Terminal/Specified resistance:
(R91) No . 13 - Body/1 S2, or less

R91

8 7 6 5 1 4 3 2 1
1615141 11211 0 9

.0 IQ C> .L
C4-1096

Connector & TerminallSpecified resistance:
(R91) No . 1 - Body/1 MD, or more

5) Extract combination meter assembly.
6) Disconnect connector (i7) .
7) Check continuity between connector (i7) terminal and
GND.

Connector & Terminal/Specified resistance :
(i7) No . 9 - Body/1 MD, or more

R91

8 7 6 5 4 3 2 1
16 51413121110

i7

1;447~

Fig. 8

3 . CHECK HARNESS BETWEEN PCM AND FIB
(FUSE BLOCK).
1) Disconnect PCM from connector.
2) Turn ignition switch "ON."
3) Measure voltage across connector (B44) terminal and
GND.

Connector & Terminal/Specified voltage :
(B44) No. 4 - Body/10 V, or more

C4-1095

Fig . 7

2. CHECK PCM POWER SUPPLY.
1) Turn ignition switch "OFF."
2) Disconnect PCM from connector.
3) Turn ignition switch "ON ."
4) Measure voltage between PCM connector terminal and
GND.

Connector & Terminal/Specified voltage:
(R91) No. 16 - Body/10 V, or more

5) Check continuity between PCM connector terminal and
GND.

O

B44 5 4 3 2 1
ii io s a ~ s

C4-568

Fig. 9
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4-3 [T4B0] STEERING SYSTEM

B: TROUBLE CODE "WF" - FAULTY WARNING LIGHT OR HARNESS

Diagnosis
~ Faulty D check and read memory harnesses
~ Faulty power supply or GND circuit .
~ Faulty warning light or harness
~ Faulty PCM (power steering control module)

1 . I Check D check and read memory harnesses.

OK

Check PCM power supply. <Refer to [T4A0] . >

OK

2. Check warning light system .

OK

Check PCM connector terminals for poor contact.

OK

Replace PCM .

Not OK

Not OK

Not OK

Not OK

12

Symptom
Warning light remains off during diagnosis.

Repair or replace harness(es) .

Check harness.

Repair or replace harness.

Repair PCM connector/terminal .



STEERING SYSTEM [T4BOj 4-3

Main
fuse I I F15box

FL1 . 5

Battery

1234 5678
19 1 10 1 11 11 21 131 14 1 151 161 171 181

I G. SW

B74 lOl R4

SBF4 45A F~~ F9 872

H-~-

F5 C1-t"

Fuse
box 6,3 62

z z

q-

-

(E) (D 0~)
-Rt:?

CD (~~D

CD

11111 21131141151[6117118119l2Or2ll221
(@0 (@D

CD
118117116115114113112111110191

(D
E;D m- ~]=-

1221211201191181171161151141131121111

G)

16
7 Is
6 T4
S5IF3('L

111 19

--F-LJ

0~)
(~D

Pcm

(@D CR6 M

8 16
7 15
6 14
513
4 12
3 11
2 10
1 9

R91

12345678
9 1011 1213141516

B36

12 34
5678910

ca-ioso

Fig. 10
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4-3 [T4B1] STEERING SYSTEM

1 . CHECK D CHECK AND READ MEMORY HAR- 3) Turn ignition switch "OFF."
NESSES. 4) Remove steering warning light (including combination

1) Turn ignition switch "OFF." meter) .

2) Disconnect PCM from connector. 5) Apply a voltage of 12 volts across warning light termi-

3) Check continuity between PCM connector and connec- nals to make sure it illuminates .

for (B36). O.K . -> Go to 6) .
NOT O.K . --+ Faulty warning light

Specified resistance: 6) Disconnect connectors (i6) and (i7) .
(R91) No. 5 - (B36) No. 6/1 S2, or less 7) Check continuity between connector (i1) and connector
(R91) No. 6 - (B36) No. 511 0, or less (i7) terminals.

R91 B36

8 7 6 5 4 3 2 1 4 3 2 1
6151113 21110 9 1 9 8 7 6 5

D IA7~

QC4-1097

Fig. 11

4) Check connector (R91) terminal and GND.

Connector & Terminal/Specified resistance:
(R91) No . 13 - Body/1 92, or less

Connector & Terminal/Specified resistance :
(i1) No. 18 - (i7) No . 9/1 S2, or less

* (~o
5 6 7 8

R110 1M11 2 3T1,

13
_L2 4
Li 3

10 2
(D

-
L

I
C7:LC4-572

Fig. 13

8) Turn ignition switch "ON."

2. CHECK WARNING LIGHT SYSTEM . 9) Measure voltage across connector (i6) terminal and

1) Disconnect connector (i1) . Turn ignition switch "ON." GND.

2) Measure voltage across connector (B40) terminal and Connector & TerminallSpecitied voltage:
GND. (i6) No . 3 - Body/10 V, or more

Connector & Terminal/Specified voltage:
(B40) No . 18 - Body/10 V, or more

a
.s

13 5

12 4
11 3
70 2
9 1

C4-573

Fig. 14

O.K . --* Faulty PCM
NOT O.K . --> Open circuit between F/B (fuse block) and
combination meter

14

. .y . ,~

O.K . -> Go to 3) .
NOT O.K . --> Open circuit between connector (B40) and
PCM terminals



4-3 [Taco] STEERING SYSTEM

C: TROUBLE CODE "1" - SHORTED SOLENOID

Diagnosis
Faulty solenoid and wiring

~ Faulty PCM (power steering control module)

Not OK
1 . Check solenoid . Replace power steering assembly or valve.

OK
Not OK

2. Check harness between PCM and solenoid . Repair or replace harness.

OK

3. Check harness between power supply and sole- Not OK

noid . -~ Repair or replace harness.

+r OK
Not OK

Check PCM connector terminals for poor contact. Repair PCM connector terminals.

OK

Replace PCM.

PCM

l00

123456 78 9101(
121314151617181920 1 324

Bl7 R91

123456781 2 910111213141516

C4-1091

Fig. 15

Symptom
" Steering wheel is too easy to turn (or does not become

firm as vehicle speed increases) .
Warning light illuminates.

B17

R6 8100

16



STEERING SYSTEM [Tacai 4-3

1 . CHECK SOLENOID . 3. CHECK HARNESS BETWEEN POWER SUPPLY
1) Turn ignition switch "OFF." AND SOLENOID .
2) Disconnect connector (B17) . 1) Turn ignition switch "OFF."
3) Measure resistance solenoid connector terminals (indi- 2) Disconnect connector (B17).
Gated below) using digital ohmmeter . 3) Measure voltage across connector (B17) and GND.

Connector & Terminal/Specified resistance :
To (B17) No . 1 -No. 215 -9 SZ

Connector & TerminaUSpecified voltage:
(B17) No . 2 - Body/0 V

To B17

O
\' ~rF

Control valve
solenoid

.0 Q1

C4-1098

Fig. 16

2 . CHECK HARNESS BETWEEN PCM AND SOLE-
NOID.
1) Disconnect PCM from connector.
2) Connect connector (B17).
3) Check resistance and continuity between connector-
(R91) terminals indicated below.

Note :
When battery voltage is produced, line between power sup-
ply harness and solenoid Q+ terminal is shorted to set sole-
noid in "full assist" state.

Q*,,% D
B17

z

Body side
connector

C4-577

Fig. 18

Connector & Terminal/Specified resistance:
(1191) No. 9- No. 1115 -9 S2
(R91) No . 9 - Body/1 MSZ, or more

R91

87654321
16151413121110 9 Return side

Dside

.--
i

C4-1099

Fig. 17

17



4-3 [T4D0] STEERING SYSTEM

D : TROUBLE CODE "2" - OPEN IN SOLENOID CIRCUIT

Diagnosis
Faulty solenoid and wiring

" Faulty PCM (power steering control module)

1 . I Check solenoid .

OK

2. Check harness between PCM and solenoid .

OK

Check PCM connector terminals for poor contact.

OK

Replace PCM.

Symptom
" Effort is required to operate steering wheel.
Warning light illuminates.

Not OK

Not OK

Replace power steering or valve.

Repair or replace harness.

Not OK
Repair PCM connector terminals.

PCM

1 23456 78 91011
1213141516L718192021 324

B17 R91

123456781 2 910111213141516

C4-1091

Fig. is

817

R6 100

2(~

'

18



STEERING SYSTEM

1 . CHECK SOLENOID.
1) Turn ignition switch "OFF."
2) Disconnect connector (B17) .
3) Measure resistance between solenoid terminals indi-
cated below.

Connector & Terminal/Specified resistance:
To (B17) No . 1 - No. 2/5-9 S2

To B 17

0
`-~ r

Control valve
solenoid

D

C4-1098

Fig. 20

[T4D2] 4-3

2 . CHECK HARNESS BETWEEN PCM AND SOLE-
NOID .
1) Disconnect PCM from connector.
2) Connect connector (B17) .
3) Measure resistance between connector (R91) terminals,
and check continuity between connector (R91) terminal
and GND, indicated below.

Connector & Terminal/Specified resistance :
(R91) No . 9 -No. 11/5 -9 S2
(R91) No . 9 - Body/1 MS2, or more

R91
n r~
87654321
16151413121110 9 Return side
O side

r--

1~

SL .r

C4-1099

Fig . 21

19



4-3 [T4E0] STEERING SYSTEM

E: TROUBLE CODE "3" - FAULTY VEHICLE SPEED SENSOR 2

Diagnosis
" Faulty speedometer or speedometer cable
" Faulty vehicle speed sensor 2 and wiring
" Faulty PCM (power steering control module)

Not OK
Check speedometer operation .

OK
Not OK

1. Check vehicle speed sensor 2 input signal at PCM.

OK
Not OK

Check PCM connector terminals.

OK

Replace PCM.

Symptom
Steering wheel is too easy to turn during high-speed oper-
ation.

Repair speedometer.

2. 1 Check vehicle speed sensor 2 and harness.

Repair PCM connector terminals.

O
87 E2

B9

Vehicle E 103 O
speed 2 -
sensor ~--

PCM

8103 B9 B7 R91

1234
12345 6789 5678 12345678

1 10 111 1 121 131 141 15 1161 171 1 81 191 20 1 1 2 3 9 1011 (2 1 9110 1 11 1 12 1 13 1 14 1
15

16

C4-1092

Fig . 22
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STEERING SYSTEM

1 . CHECK VEHICLE SPEED SENSOR 2 INPUT SIG-
NAL AT PCM .
1) Connect oscilloscope between PCM and GND. (DC
COUP, 0.5 V/Div, 1s/Div, x 10 probe)
2) Raise vehicle using jack and slowly rotate wheels .
3) Measure voltage across connector (R91) terminal and
GND indicated below.

Connector & Terminal/Specified voltage:
(R91) No. 4- Body/0 F--> 5 V

5V
D O

OV

~_8F7 1 6 1 5 1 4 3 2 1
16151413 21110 9 R91

C4-1102

Fig . 23
2. CHECK VEHICLE SPEED SENSOR 2 AND HAR-
NESS.
1) Check harness routing outside instrument panel .
Measure resistance between connector (B9) and PCM con-
nector (R91) terminals, and PCM connector (R91) terminal
and GND, indicated below.

Connector & Terminal/Specified resistance :
(B9) No. 1 - (R91) No . 4/1 92, or less
(R91) No. 4- Bodyli MS2, or more

R91 B9

1 81 7 1 6 1 5 1 4 3 2 1 3 2 1
161514131'.1110 9

O

(A7~
C4-1 101

Fig. 24

[T4E2] 4-3

2) Disconnect connector (B9) .
3) Measure resistance between connector (B9) and con-
nector (B7) terminals, and connector (B7) terminal and
GND, indicated below.

Connector & Term! nallSpecified resistance:
(B9) No. 2- (B7) No . 11/1 S2, or less
(B7) No. 11 - Body/1 MS2, or more

1. 'r

Y R

n r= _q
zsa B7

5 6 7 8
9 10 11 12

C4-584

Fig . 25

4) Check continuity between connector (B9) and GND.

Connector & Terminal/Specified resistance :
(B9) No . 2 -Body/1 fl, or less

C4-5851

Fig, 26
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4-3 (T4F0] STEERING SYSTEM

F: TROUBLE CODE "4" - FAULTY BACK-UP POWER SUPPLY

Diagnosis
" Faulty back-up power supply harness
" Faulty PCM (power steering control module)

1 . 1 Check PCM back-up power supply .
Not OK

OK
Not OK

Check PCM connector terminals .

OK

Replace PCM.

Symptom
Trouble contents are not retained in memory .

2. I Check and repair back-up power supply harness or
connector as necessary.

Repair PCM connector terminals.

FL1 . 5

SBF-3
F17

Battery
45A PCM

= No. 25 f~6 FB B70 100 R6 R91
F~-C-

l0A

M/B

E

F8 BL00 F17 F16 R91

12345 6789 123456 78 91011 1234 12345678
1011 1 t21 131 141 1 51 161 111 181 19129 1 12131415161718192021 222324 1 2 3 5 6 7 8 1 9 1 10 1 11 1 12 1 13 1 14 1 15 1 16 1

C4-193

Fig . 27

22



STEERING SYSTEM [T4F2] 4-3

1 . CHECK PCM BACK-UP POWER SUPPLY.
1) Disconnect connectors from PCM .
2) Measure voltage across PCM connector and GND.

2. CHECK AND REPAIR BACK-UP POWER SUPPLY
HARNESS OR CONNECTOR AS NECESSARY.
Measure voltage across connector (F16) terminal and GND.

Connector & Terminal/Specified voltage:
(R91) No. 15 - Body/10 V, or more

If fuse No. 25 is blown, it can be identified by shorted
circuit between F/B (fuse block) and PCM.

R91

n r__1
8 7 1 6 1 5 1 4 13 1 2 1 1
16151 14 113112 111 110 1 9

r
(jar

v 1
C4-1103

Fig . 28

Connector & Terminal/Specified voltage:
(F16) No. 2 - Body/10 V, or more

Fig. 29

O.K . -" Open circuit between M1B and PCM
(including SMJ)
NOT O.K . -> Open circuit between connectors (F17) and
(F16)

23



4-3 [Taco] STEERING SYSTEM

G: TROUBLE CODE "5" - FAULTY ENGINE SPEED SIGNAL

Diagnosis
" Faulty engine control module or harness
" Faulty PCM (power steering control module)

1 . 1 Check engine rpm input signal at PCM.

+r OK

Check PCM connector terminals.

OK

Replace PCM.

Symptom
Engine operation is controlled only by vehicle speed sen-
sor 2.

Not OK 2. Check and repair engine control module and
engine rpm signal harness.

Repair PCM connector terminals.
Not OK

PCM

B59 8103 R53
Engine y r
control
module

` ~- Comb ination
meter

B59

1 2 3 4 5 6 U 7 8 U U 9 l0 U l1 l2 U t5 [6
17 t8 19 20 21 22 23 24 2526 27 8 29 30 3132 33 34 35 36 37 38 39 40 4l 4243 44

45 46 47 48 49 0 51 5253 >4 5 56 7 B 9 0616263 64 566b768 69 70
71 72 73 74 75 76 77 7879 80 81 82 3 84 85 87 89 90 9192 9394 95 96

BL03

12345 6789
10111 131 151 1 61 1 4 1 81 19 1201

(RD
12345678

1 9 1 10 1 11 1 12 1 13 1 14 115 1 16 1

C4-1094

Fig . 30
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1 . CHECK ENGINE RPM INPUT SIGNAL AT PCM. 2. CHECK AND REPAIR ENGINE CONTROL MOD-
1) Connect oscilloscope between PCM and GND. (DC ULE AND ENGINE RPM SIGNAL HARNESS.
COUP, 0.5 V/Piv, 5 mslDiv, x 10 probes) 1} Turn ignition switch "OFF."
2) Turn ignition switch "ON." 2) Disconnect PCM from connectors .
3) Start engine . 3) Disconnect engine control module from connectors .
4) Observe waveform pattern shown on oscilloscope 4) Measure resistance between PCM connector and engine
screen . control module connector terminals indicated below.

Connector & Terminal/Specified voltage: Connector & Terminal/Specified resistance:
(R91) No . 3 - Body/0 F----> 10 V (R91) No . 3 - (B59) No. 64/1 0, or less

(R91) No . 3 - Body/1 MS2, or more

1 +4444 o

1 8 1 7 1 6 1 5 1 4 1 3 1 2 1
16151413121110 9 R91

C4-1104

Fig. 31

. .y . -

R91 B59

1 8 1 7 1 6 1 5 1 4 321 U 910 U 1112 U 131--
16151413121110 9 31 2 3 413506 713813914014

5 9 0 10203 4~65~66~67
8 56789 )91239

r - -1
1
1

Dn '
C4-1105

Fig. 33
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