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PIPE ASSEMBLY [LHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

7. Pipe Assembly [LHD MODEL]
A: REMOVAL

1) Disconnect the ground cable from battery.
2) Lift-up the vehicle, and then remove the jack-up
plate.
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PS-00044

(1) Jack-up plate

3) Remove the one pipe joint at the center of gear-
box, and then connect the vinyl hose to pipe and
joint. Discharge fluid by turning steering wheel fully
clockwise and counterclockwise. Discharge fluid
similarly from the other pipe.

4) Remove the clamp E from pipes C and D.
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PS-00026

(1) Pipe A
(2) PipeB
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Return hose
Pressure hose
Clamp E

Pipe C

Pipe D
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5) Disconnect the pipe C and D from gear box.

E5 |
\\
T
E— (\‘
=0 /(ié
;\ 'S
= (Y ©
ni / h PS-00027
(1) PipeC
(2) PipeD

6) NON-TURBO MODEL
(1) Remove the air intake duct. <Ref. to IN(SO-
HC)-7, REMOVAL, Air Intake Duct.>
(2) Remove the bolt A.
(8) Disconnect the pipe C from oil pump. Dis-
connect the pipe D from return hose.

CAUTION:
¢ Do not allow fluid from the hose end to come
into contact with pulley belt.
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PIPE ASSEMBLY [LHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

e To prevent foreign matter from entering the
hose and pipe, cover the open ends of them
with a clean cloth.

(1) BoltA
(2) PipeC
(8) PipeD

7) TURBO MODEL:
(1) Remove the air cleaner. <Ref. to IN(TUR-
BO)-7, REMOVAL, Air Cleaner.>
(2) Remove the coolant filler tank.

(3) Remove the two bolts fixing pipe C and D.
(4) Disconnect the pipe C from oil pump. Dis-
connect the pipe D from return hose.

CAUTION:

* Do not allow fluid from the hose end to come
into contact with pulley belt.

¢ To prevent foreign matter from entering the
hose and pipe, cover the open ends of them
with a clean cloth.

PS-00186

(1) Bolt
(2) PipeC
(3) Pipe D

B: INSTALLATION
1) Temporarily tighten the two bolts fixing pipe C
and D. (bolt A)

NOTE:

Visually check that the hose between tank and pipe
D is free from bending or twisting.

* NON-TURBO MODEL

(1) BoltA
(2) PipeC
(3) PipeD

PS-67



PIPE ASSEMBLY [LHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

 TURBO MODEL

PS-00186

(1) BoltA
(2) PipeC
(3) Pipe D

(1) Connect the pipe D to oil tank.
(2) Using a new gasket, connect the pipe C to
oil pump.
Tightening torque:
39 N-m (4.0 kgf-m, 28.9 ft-Ib)
(3) Tighten the two bolts fixing pipe C and D.
(bolt A)
Tightening torque:
13 N-m (1.3 kgf-m, 9.4 ft-Ib)
2) Install the coolant filler tank. (Turbo model)
Tightening torque:
T1: 19 N-m (1.9 kgf-m, 13.7 ft-Ib)
T2: 21 N-m (2.1 kgf-m, 15.2 ft-Ib)

3) Temporarily connect the pipe C and D to gear
box.

PS-00178
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Return hose

Pressure hose

Approx. 30 mm (1.18 in)
Clamp E

Pipe C

Pipe D

Pipe (Gear box side)
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4) Temporarily install the clamp E on pipes C and
D.

NOTE:
Ensure the letter “8” on each clamp are diagonally
opposite each other as shown in the figure.

PS-00196

(1) Clamp E
(2) PipeC
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PIPE ASSEMBLY [LHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

5) Tighten the clamp E firmly.
Tightening torque:
7.4 N-m (0.75 kgf-m, 5.4 fi-Ib)
6) Tighten the joint nut.
Tightening torque:
15 N-m (1.5 kgf-m, 10.8 ft-Ib)
7) Connect the pipes A and B to four pipe joints of
gearbox. Connect the upper pipe B first, and lower
pipe A second.
Tightening torque:
13 N-m (1.3 kgf-m, 9.4 ft-Ib)

PS-00026

(1) Pipe A
(2) PipeB

8) Install the jack-up plate.

9) Install the air intake duct. <Ref. to IN(SOHC)-7,
INSTALLATION, Air Intake Duct.>

10) Install the air intake duct, air cleaner upper cov-
er and air intake boot. <Ref. to IN(TURBO)-7, IN-
STALLATION, Air Cleaner.> and <Ref. to
IN(SOHC)-7, INSTALLATION, Air Intake Duct.>
11) Connect the battery ground cable to battery.
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PIPE ASSEMBLY [LHD MODEL]
POWER ASSISTED SYSTEM (POWER STEERING)

12) Feed the specified fluid.

CAUTION:
Never start the engine before feeding the fluid; otherwise vane pump might be seized up.

(3)

PS-00179
(1)  High pressure hose (2) No interference is allowed (8) Clearance between crossmember
between hoses. and pipe: 3—8 mm (0.12 — 0.31

in)
13) Finally check clearance between pipes and/or hoses, as shown above.

Pipe-to-crossmember clearance:

10 mm (0.39 in) or more.
If cruise control actuator-to-power steering hose clearance is less than 10 mm (0.39 in), move the portion (A)
secured by clamp to other portion, or bend portion (B) to adjust.
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PIPE ASSEMBLY [LHD MODEL]
POWER ASSISTED SYSTEM (POWER STEERING)

C: INSPECTION

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

Part name Inspection Remedy
* O-ring fitting surface for

Pipe damage Replace with
¢ Nut for damage a new one.
* Pipe for damage

Clamp ¢ Clamps for weak clamping | Replace with

force a new one.

* Flared surface for damage
¢ Flare nut for damage

¢ Quter surface for cracks
Hose ¢ Quter surface for wear

¢ Clip for damage

¢ End coupling or adapter for
degradation

Replace with
a new one.

CAUTION:

Although the surface layer materials of rubber hoses have excellent weathering resistance, heat re-
sistance 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 the 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 ac-
cordingly, it is necessary to perform the careful inspection frequently when the vehicle is used in hot
weather areas, cold weather area and a driving condition in which many steering operations are re-
quired in short time.

Particularly, continuous work of relief valve over 5 seconds causes to reduce service lives of the hos-
es, the oil pump, the fluid, etc. due to over heat.

Corrective action
Instruct the customers.

Possible cause
Excessive holding time of relief status

Trouble

Pressure hose burst

Malfunction of relief valve

Replace the oil pump.

Poor cold characteristic of fluid Replace the fluid.
Poor connection Correct.

Forced out return hose Poor holding of clip Retighten.
Poor cold characteristic of fluid Replace the fluid.

Fluid bleeding out of hose
slightly

Wrong layout, tensioned

Replace the hose.

Excessive play of engine due to deterioration of
engine mounting rubber

Replace the defective parts.

Improper stop position of pitching stopper

Replace the defective parts.

Crack on hose

Excessive holding time of relief status Replace.
Instruct customer.

Excessive tightening torque for return hose clip Replace.

Power steering fluid, brake fluid, engine oil, electro- | Replace.

lyte adhere on the hose surface Pay attention on service work.
Replace.

Too many times use in extremely cold weather

Instruct the customers.
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PIPE ASSEMBLY [LHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

NOTE:

It is likely that although one judges fluid leakage, there is actually no leakage. This is because the fluid spilt
during the last maintenance was not completely wiped off. Be sure to wipe off spilt fluid thoroughly after main-

tenance.

(14)

(11

(16)

(18)

(7)

(12)

PS-00022
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PIPE ASSEMBLY [LHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

Fluid leaking area

Possible cause

Corrective action

Leakage from connecting portions of
pipes and hoses, numbered with (1)
through (10) in figure

Insufficient tightening of flare nut, catching

dirt or the like, damage to flare or flare nut or

eye bolt

Loosen and retighten, if ineffective,
replace.

Poor insertion of hose, poor clamping

Retighten or replace the clamp.

Damaged O-ring or gasket

Replace the O-ring or gasket pipe or
hose with new one, if ineffective, replace
gearbox also.

Leakage from hose (11), (12) and
(13) in figure

Crack or damage in hose

Replace with a new one.

Crack or damage in hose hardware

Replace with a new one.

Leakage from surrounding of cast iron
portion of oil pump (14) and (15) in
figure

Damaged O-ring

Replace the oil pump.

Damaged gasket

Replace the oil pump.

Leakage from oil tank (16) and (17) in
figure

Crack in oil tank

Replace the oil tank.

Leakage from filler neck (18)

Damaged cap packing

Replace the cap.

Crack in root of filler neck

Replace the oil tank.

High fluid level

Adjust the fluid level.

Leakage from surrounding of power
cylinder of gearbox (19) in figure

Damaged oil seal

Replace the oil seal.

Leakage from control valve of gear-
box (20) and (21) in figure

Damaged packing or oil seal

Replace the problem parts.

Damage in control valve

Replace the control valve.
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PIPE ASSEMBLY [RHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

8. Pipe Assembly [RHD MODEL]
A: REMOVAL

1) Disconnect the ground cable from battery.
2) Lift-up the vehicle, and then remove the jack-up
plate.

Q

PS-00044

(1) Jack-up plate

3) Remove the one pipe joint at the center of gear-
box, and then connect the vinyl hose to pipe and
joint. Discharge fluid by turning steering wheel fully
clockwise and counterclockwise. Discharge fluid
similarly from the other pipe.

PS-00045

(1) Pipe A
(2) PipeB

4) Remove the clamp E from pipes C and D.

(1)
(2)

(3)

PS-00111

(1) Return hose
(2) Pressure hose
(3) ClampE

5) Disconnect the pipe C and D from gear box.
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(1)

N (2)

PS-00112

(1) PipeC
(2) Pipe D
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PIPE ASSEMBLY [RHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

6) Non-turbo model:
(1) Remove the air cleaner.
(2) Remove the bolt A.
(3) Disconnect the pipe C from oil pump. Dis-
connect the pipe D from return hose.

CAUTION:

¢ Do not allow fluid from the hose end to come
into contact with pulley belt.

* To prevent foreign matter from entering the
hose and pipe, cover the open ends of them
with a clean cloth.

_1 PS-00113

(1) BoltA
(2) PipeC
(3) Pipe D

7) Turbo model:
(1) Remove the air cleaner. <Ref. to IN(TUR-
BO)-7, REMOVAL, Air Cleaner.>
(2) Remove the coolant filler tank.

(3) Remove the two bolts fixing pipe C and D.

(4) Disconnect the pipe C from oil pump. Dis-
connect pipe D from return hose.

CAUTION:

¢ Do not allow fluid from the hose end to come
into contact with pulley belt.

* To prevent foreign matter from entering the
hose and pipe, cover the open ends of them
with a clean cloth.

PS-00186

(1) Bolt
(2) PipeC
(3) PipeD
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PIPE ASSEMBLY [RHD MODEL]
POWER ASSISTED SYSTEM (POWER STEERING)

B: INSTALLATION 2) Install the coolant filler tank. (Turbo model)
1) Temporarily tighten the two bolts fixing pipe C Tightening torque:

and D. (bolt A for Non-turbo model.) T1: 19 N-m (1.9 kgf-m, 13.7 ft-Ib)

NOTE: T2: 21 N-m (2.1 kgf-m, 15.2 ft-Ib)

Visually check that the hose between tank and pipe
D is free from bending or twisting.

* NON-TURBO MODEL

[ 1 PS-00113 .
(1) Bolt A Q i -—‘]a
(2) Pipe C I _ — ‘
(3) PipeD (@) — h
« TURBO MODEL & NN
— T2 |/
5 &l

PS-00118

PS-00186

(1) Bolt
(2) PipeC
(3) Pipe D
(1) Connect the pipe D to oil tank.
(2) Using a new gasket, connect the pipe C to
oil pump.
Tightening torque:
39 N-m (4.0 kgf-m, 28.9 ft-Ib)
(3) Tighten the two bolts fixing pipe C and D.
(bolt A for Non-turbo model.)
Tightening torque:
13 N-m (1.3 kgf-m, 9.4 ft-Ib)
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PIPE ASSEMBLY [RHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

3) Temporarily connect the pipe C and D to gear
box.

(1)

PS-00119

(1) Return hose

(2) Pressure hose

(3) Approx. 30 mm (1.18 in)
(4) Clamp E

4) Temporarily install the clamp E on pipes C and
D.
NOTE:

Ensure the letter “8” on each clamp are diagonally
opposite each other as shown in the figure.

8 PS-00196

(1) Clamp E
(2) PipeC

5) Tighten the clamp E firmly.

Tightening torque:
7.4 N-m (0.75 kgf-m, 5.4 ft-Ib)

6) Tighten the joint nut.

Tightening torque:
15 N-m (1.5 kgf-m, 10.8 ft-Ib)
7) Connect the pipes A and B to four pipe joints of

gearbox. Connect the upper pipe B first, and lower
pipe A second.

Tightening torque:
24 N-m (2.4 kgf-m, 17.4 ft-Ib)

PS-00045

(1) Pipe A
(2) PipeB

8) Install the jack-up plate.

9) Install the air intake duct, air cleaner upper cover
and air intake boot. <Ref. to IN(TURBO)-7, IN-
STALLATION, Air Cleaner.> and <Ref. to IN(SO-
HC)-7, REMOVAL, Air Intake Duct.>

10) Connect the battery ground cable to battery.
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PIPE ASSEMBLY [RHD MODEL]
POWER ASSISTED SYSTEM (POWER STEERING)

11) Feed the specified fluid.

CAUTION:
Never start the engine before feeding the fluid;
otherwise vane pump might be seized up.

PS-00122

(1) Clearance between blow-by hose (8) Clearance between side frame (5) Steering gearbox
and pipe: 3—5 mm (0.12 — 0.20 and hose: 15 mm (0.59 in) or
in) more
(2) Nointerference is allowed (4) Clearance between crossmember
between hoses. and pipe: 5— 13 mm (0.20 —
0.51in)

12) Finally check clearance between pipes and/or
hoses, as shown above.

Pipe-to-crossmember clearance:
10 mm (0.39 in) or more.
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PIPE ASSEMBLY [RHD MODEL]
POWER ASSISTED SYSTEM (POWER STEERING)

C: INSPECTION

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

Part name Inspection Remedy
* O-ring fitting surface for

Pipe damage Replace with
¢ Nut for damage a new one.
* Pipe for damage

Clamp ¢ Clamps for weak clamping | Replace with

force a new one.

* Flared surface for damage
¢ Flare nut for damage

¢ Quter surface for cracks
Hose ¢ Quter surface for wear

¢ Clip for damage

¢ End coupling or adapter for
degradation

Replace with
a new one.

CAUTION:

Although the surface layer materials of rubber hoses have excellent weathering resistance, heat re-
sistance 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 the 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 ac-
cordingly, it is necessary to perform the careful inspection frequently when the vehicle is used in hot
weather areas, cold weather area and a driving condition in which many steering operations are re-
quired in short time.

Particularly, continuous work of relief valve over 5 seconds causes to reduce service lives of the hos-
es, the oil pump, the fluid, etc. due to over heat.

Trouble

Possible cause

Corrective action

Pressure hose burst

Excessive holding time of relief status

Instruct the customers.

Malfunction of relief valve

Replace the oil pump.

Poor cold characteristic of fluid

Replace the fluid.

Forced out return hose

Poor connection

Correct.

Poor holding of clip

Retighten.

Poor cold characteristic of fluid

Replace the fluid.

Fluid bleeding out of hose
slightly

Wrong layout, tensioned

Replace the hose.

Excessive play of engine due to deterioration of
engine mounting rubber

Replace the defective parts.

Improper stop position of pitching stopper

Replace the defective parts.

Crack on hose

Excessive holding time of relief status Replace.
Instruct customer.

Excessive tightening torque for return hose clip Replace.

Power steering fluid, brake fluid, engine oil, electro- | Replace.

lyte adhere on the hose surface Pay attention on service work.
Replace.

Too many times use in extremely cold weather

Instruct the customers.

NOTE:

It is likely that although one judges fluid leakage, there is actually no leakage. This is because the fluid spilt
during the last maintenance was not completely wiped off. Be sure to wipe off spilt fluid thoroughly after main-

tenance.

PS-79




PIPE ASSEMBLY [RHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

(11

PS-00187
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PIPE ASSEMBLY [RHD MODEL]

POWER ASSISTED SYSTEM (POWER STEERING)

Fluid leaking area

Possible cause

Corrective action

Leakage from connecting portions of
pipes and hoses, numbered with (1)
through (10) in figure

Insufficient tightening of flare nut, catching

dirt or the like, damage to flare or flare nut or

eye bolt

Loosen and retighten, if ineffective,
replace.

Poor insertion of hose, poor clamping

Retighten or replace the clamp.

Damaged O-ring or gasket

Replace the O-ring or gasket pipe or
hose with new one, if ineffective, replace
gearbox also.

Leakage from hose (11), (12) and
(13) and oilcooler (22) in figure

Crack or damage in hose

Replace with a new one.

Crack or damage in hose hardware

Replace with a new one.

Leakage from surrounding of cast iron
portion of oil pump (14) and (15) in
figure

Damaged O-ring

Replace the oil pump.

Damaged gasket

Replace the oil pump.

Leakage from oil tank (16) and (17) in
figure

Crack in oil tank

Replace the oil tank.

Leakage from filler neck (18)

Damaged cap packing

Replace the cap.

Crack in root of filler neck

Replace the oil tank.

High fluid level

Adjust the fluid level.

Leakage from surrounding of power
cylinder of gearbox (19) in figure

Damaged oil seal

Replace the oil seal.

Leakage from control valve of gear-
box (20) and (21) in figure

Damaged packing or oil seal

Replace the problem parts.

Damage in control valve

Replace the control valve.
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OIL PUMP

POWER ASSISTED SYSTEM (POWER STEERING)

9. Oil Pump
A: REMOVAL

1) Disconnect the ground cable from battery.

2) Remove the pulley belt cover.

3) Loosen the belt tension adjusting bolt and gen-
erator securing bolt, and then remove the power
steering pump drive V-belt.

Yﬁ:
o A\ PS-00125

4) Disconnect the connector from power steering
pump switch.

5) Disconnect the pipe C and suction hose from oil
pump.

CAUTION:

* Do not allow fluid from the hose end to come
into contact with pulley belt.

* To prevent foreign matter from entering the
hose, cover the open ends of them with a clean

cloth.
/ EH
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? PS 00181

(1) Suction hose
(2) PipeC

6) Remove the bolts which install power steering
pump bracket.

PS-00188

7) Place the oil pump bracket in a vise, remove the
two bolts from front side of oil pump.

CAUTION:

Do not place the oil pump bracket directly in the
vise; use soft pads and hold oil pump lightly to
protect the pump.

PS-00128

8) Remove the bolt from the rear side of oil pump.
9) Disassemble the oil pump and bracket by insert-
ing a flat tip screwdriver as shown in the figure.

PS-00129
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OIL PUMP

POWER ASSISTED SYSTEM (POWER STEERING)

B: INSTALLATION

1) Install the oil pump to bracket.
(1) Place the oil pump bracket in a vise. Tighten
the bushing using a 12.7 mm (1/2”) type 14 and
21 mm box wrench until it is in contact with the
oil pump mounting surface.

CAUTION:

Do not place the oil pump bracket directly in the
vise; use soft pads and hold oil pump lightly to
protect the pump.

PS-00135

Bush
Nut

21 mm
14 mm
Bolt

4

(
(
@3
(
5

N —

(2) Tighten the bolt which installs oil pump to
bracket.

Tightening torque:
15.7 (1.6 kgf-m, 11.6 fi-Ib)

PS-00128

Tightening torque:
37.3 (3.8 kgf-m, 27.5 ft-Ib)

PS-00137

2) Tighten the bolt which installs power steering
pump bracket.

PS-00188

3) Interconnect the pipe C and suction hose.

Tightening torque:
Eye bolt
39 N-m (4.0 kgf-m, 28.9 ft-Ib)
CAUTION:

If a hose is twisted at this step, the hose may
come into contact with some other parts.

/.. ﬂ( EH A
it

o018

4) Connect the connector to power steering pump
switch.

5) Install the pulley belt to oil pump.

6) Tighten the oil pump pulley nut to the specified
torque.

‘dvf

(1) Suction hose
(2) PipeC
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OIlL PUMP
POWER ASSISTED SYSTEM (POWER STEERING)

Tightening torque:
52 N-m (5.3 kgf-m, 38 ft-Ib)
7) Check the pulley belt tension. <Ref. to ME(SO-
HC)-42, INSPECTION, V-belt.>
8) Tighten the bolt of belt tension.

Tightening torque:

8 N-m (0.8 kgf-m, 5.8 ft-Ib)
9) Install the pulley belt cover.
10) Connect the battery ground cable to battery.
11) Feed the specified power steering fluid. <Ref.
to PS-89, Power Steering Fluid.>

CAUTION:
Never start the engine before feeding the fluid;
otherwise vane pump might be seized up.
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OlL PUMP
POWER ASSISTED SYSTEM (POWER STEERING)

C: INSPECTION

1. BASIC INSPECTION
Perform the following inspection procedures and repair or replace defective parts.

No. Parts Inspection Corrective action
(1) Crack, damage or oil leakage Replace the oil pump with a new one.
; : Measure the radial play and axial play.
! Oil pump (Exterior) (2) Play of pulley shaft If any of these excezdé/the servicg Iir¥1it, replace the
oil pump with a new one.
(1) Damage Replace it with a new one.
5 Pulley Mgasure the V ditch _deflgct.ion. _
(2) Bend If it exceeds the service limit, replace the pulley with a
new one.
Check the resistance to rotation of pulley.
(1) Defect or burning of vane pump If it is past the service limit, replace the oil pump with a
new one.
3 Oil pump (Interior) Oil pump emits a noise that is markedly different in
(2) Bend in the shaft or damage to tone and loudness from a sound of a new oil pump
bearing when turning with a string put around its pulley,
replace the oil pump with a new one.
4 O-ring Crack or deterioration Replace it with a new one.
5 Bracket Crack Replace it with a new one.
2. SERVICE LIMIT 1) Play of the pulley shaft
Make a measurement as follows. If it exceeds the Condition:
specified service limit, replace the parts with new When applying the force of 9.8 N (1.0 kgf, 2.2
ones. Ib)
CAUTION: Service limit:
¢ Fix the oil pump on a vise to make a measure- Radial play (Direction ¢ )
ment. At this time, hold the oil pump with least 0.4 mm (0.016 in) or less

possible force between two wood pieces.

* Do not set outside of flow control valve or
pulley on a vise; otherwise outside or pulley
might be deformed. Select properly sized wood
pieces.

(1) Dial indicator
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OIL PUMP

POWER ASSISTED SYSTEM (POWER STEERING)

Axial play (Direction (> )
0.9 mm (0.035 in) or less

PS-00146

(1) Dial indicator

2) Ditch deflection of pulley
Service limit:
1.0 mm (0.039 in) or less

NOTE:
Read the value for one surface of V ditch, and then
the value for another off the dial.

PS-00147

(1) Dial indicator

3) Resistance to rotation of pulley

Service limit:
Maximum load; 9.22 N (0.94 kgf, 2.07 Ib) or
less

NOTE:
* A rather higher value may be indicated when pul-
ley starts turning.

* Measure the load during rotation and make a
judgment.

PS-00148

(1) Spring balance

3. HYDRAULIC PRESSURE

NOTE:
¢ Be sure to complete all items aforementioned in
“INSPECTION?”, prior to measuring hydraulic pres-
sure. Otherwise, pressure can not be measured
correctly. <Ref. to PS-90, INSPECTION, General
Diagnostic Table.>
* 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 dam-
aged due to long keep of these conditions.
e Put a cotton cloth waste at a place where fluid
drops before the pressure gauge is installed. Wipe
off split fluid thoroughly after the measurement.
1) REGULAR PRESSURE MEASUREMENT
(1) Connect the ST1, ST2 and ST3.
ST1 92511000 PRESSURE GAUGE
ST2 34099AC020 ADAPTER HOSE B
ST3 34099AC010 ADAPTER HOSE A
(2) Remove the air intake duct.
(3) Disconnect the pipe C from the pump.
(4) Using the gasket (Part No. 34621AC021)
and bolt (Part No. 34620AC010), install the ST2
to the pump instead of pipe C.

(1) BoltA
(2) PipeC
(3) Pipe D
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(5) Install the ST3 to end of pipe C removed
from pump.
(6) Replenish power steering fluid up to the
specified level.
(7) Open the valve, and start the engine.
(8) Measure the regular pressure.

ST1 925711000 PRESSURE GAUGE

ST2 34099AC020 ADAPTER HOSE B

ST3 34099AC010 ADAPTER HOSE A

PS-00152

Service limit:
981 kPa (10 kg/cm?, 142 psi) or less
(9) Ifitis not within the specified value, replace
the troubled part caused by the following symp-
toms; pipe or hose clogged, leaks from fluid line,
and mix of foreign objects in fluid line.

2) Measure the relief pressure.
(1) Using the STs, measure the relief pressure.
(2) Close the valve.
(3) Measure the relief pressure.

ST1 925711000 PRESSURE GAUGE

ST2 34099AC020 ADAPTER HOSE B

ST3 34099AC010 ADAPTER HOSE A

PS-00153

Service limit:
7,360 — 8,050 kPa
(75 — 82 kg/cm?, 1,067 — 1,166 psi)
(4) Ifitis not within the specified value, replace
the oil pump.
3) Measure the working pressure.
(1) Using the STs, measure the working pres-
sure.
(2) Open the valve.

(3) Measure the working pressure of control
valve by turning wheel from stop to stop.

ST1 925711000 PRESSURE GAUGE

ST2 34099AC020 ADAPTER HOSE B

ST3 34099AC010 ADAPTER HOSE A

PS-00152

Service limit:
7,360 — 8,050 kPa
(75 — 82 kg/cm?, 1,067 — 1,166 psi)
(4) If it is within the specified value, measure
the steering effort. <Ref. to PS-93, MEASURE-
MENT OF STEERING EFFORT, INSPECTION,
General Diagnostic Table.> If it is not within
specified value, replace the control valve itself or
control valve and pinion as a single unit with new
ones.
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10.Reservoir Tank

A: REMOVAL

1) Remove the air intake duct. <Ref. to IN(SOHC)-
7, REMOVAL, Air Intake Duct.>

2) Drain fluid from the reservoir tank.

3) Disconnect the pipe D from return hose and suc-
tion hose from oil pump.

CAUTION:

* Do not allow fluid from the hose end to come
into contact with pulley belt.

e To prevent foreign matter from entering the
hose and pipe, cover the open ends of them
with a clean cloth.
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(1) Suction hose
(2) PipeD
(8) Return hose

4) Remove the reservoir tank from bracket by pull-
ing it upwards.
B: INSTALLATION

1) Install the reservoir tank to bracket.
2) Connect the pipes D to return hose and suction

hose to oil pump.
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(1) Suction hose
(2) PipeD
(3) Return hose

3) Feed the specified power steering fluid. <Ref. to
PS-89, Power Steering Fluid.>

C: INSPECTION

Check the reservoir tank for cracks, breakage, or
damage. If any cracks, breakage, or damage is
found, replace the reservoir tank.
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11.Power Steering Fluid
A: SPECIFICATION

Recommended power steering fluid Manufacturer

B.P.

CALTEX

CASTROL
DEXRON Il or equivalent

MOBIL

SHELL

TEXACO

B: INSPECTION

1) Check the power steering fluid for deterioration
or contamination. If the fluid is highly deteriorated
or contaminated, drain it and refill with new fluid.
2) Check the joints and units for oil leakage. If any
oil leaks are found, repair or replace the applicable
part.
3) Inspect the fluid level on flat and level surface
with engine “OFF” by indicator of reservoir tank.
If the level is at MIN. point or below, add fluid to
keep the level in the specified range of the indica-
tor. If at MAX. point or above, drain fluid by using a
syringe or the like.
(1) Check at power steering fluid temperature
20°C (68°F); read the fluid level on the “COLD”
side.
(2) Check at power steering fluid temperature
80°C (176°F); read the fluid level on the “HOT”
side.

HOT MAX GOLD MAX.

HOT MIN:S=
=

COLD MIN.

PS-00159

C: REPLACEMENT

1) Lift up the vehicle.

2) Remove the jack up plate.

3) Remove the pipe joint in center of gear box, and
then install the vinyl hose to pipe and joint. Drain
the fluid while turning steering wheel.

4) Set the ST on top of reservoir tank and fill it
about half way with the specified fluid.

ST 34199AE040 OIL CHARGE

PS-00160

5) Continue to turn the steering wheel slowly from
lock to lock until bubbles stop appearing on oil sur-
face while keeping the fluid at that level.
6) If turning the steering wheel in low fluid level
condition, air will be sucked in pipe. In this case,
leave it about half an hour and then do the step 5)
again.
7) Lift up the vehicle, start the engine and let it idle.
8) Continue to turn the steering wheel slowly from
lock to lock again until bubbles stop appearing on
oil surface while keeping the fluid at that level.
It is normal that bubbles stop appearing after three
times turning of steering wheel from lock to lock.
9) In case the bubbles do not stop appearing in the
tank, leave it about half an hour and then do the
step 4) all over again.
10) Lower the vehicle, and then idle the engine.
11) Continue to turn the steering wheel from lock to
lock until bubbles stop appearing and change of the
fluid level is within 3 mm (0.12 in).
12) In case the following happens, leave it about
half an hour and then do step 8) to 11) again.
(1) The fluid level changes over 3 mm (0.12 in).
(2) Bubbles remain on the upper surface of the
fluid.
(3) Grinding noise is generated from oil pump.
13) Check the fluid leakage after turning steering
wheel from lock to lock with engine running.
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12.General Diagnostic Table

A: INSPECTION

Trouble

Possible cause

Corrective action

* Heavy steering effort in all
ranges

* Heavy steering effort at
stand still

 Steering wheel surges when
turning.

1. Pulley belt

* Unequal length of pulley belts

¢ Adhesion of oil and grease

Loose or damage of pulley belt

Poor uniformity of pulley belt cross section

Pulley belt touches to pulley bottom

Poor revolution of pulleys (except oil pump pulley)
Poor revolution of oil pump pulley

Adjust or replace.

Improper tires out of specification
Improper wheels out of specification

2. Tire and wheel
* Tires not properly inflated*1

Replace or reinflate.

3. Fluid

e Low fluid level

e Aeration

e Dust mix

e Deterioration of fluid

* Poor warming-up of fluid *2

Refill, bleed air, replace or
instruct the customer.

4. Idling speed

* Lower idling speed

* Excessive drop of idling speed at start or at turning steering
wheel *3

Adjust or instruct the customer.

5. Measure hydraulic pressure.<Ref. to PS-85, INSPECTION,
Oil Pump.>

Replace the problem parts.

6. Measure steering effort.<Ref. to PS-90, INSPECTION, Gen-
eral Diagnostic Table.>

Adjust or replace.

* Vehicle leads to one side or
the other.

* Poor return of steering wheel
to center

» Steering wheel surges when
turning.

1. Fluid line
¢ Folded hose
* Flattened pipe

Reform or replace.

. Tire and wheel
Flat tire
Mix use of different tires
Mix use of different wheels
Abnormal wear of tire
¢ Unbalance of remained grooves
* Unbalance of tire pressure

e o o o

Fix or replace.

3. Front alignment

* Improper or unbalance caster

e Improper or unbalance toe-in

* Loose connection of suspension

Adjust or retighten.

. Others
Damaged joint assembly
Unbalanced height
One-sided weight

e o

Replace, adjust or instruct the
customer.

5. Measure steering effort.<Ref. to PS-90, INSPECTION, Gen-
eral Diagnostic Table.>

Adjust or replace.

*1 If tires and/or wheels are wider, the load to power steering system is the more. Accordingly, in a condition, 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 thing.
*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 steering effort reduces normally, there is no abnormal

thing.

*3 In cold weather or with insufficient warm-up of engine, steering effort may be heavy due to excessive drop of idling when turn-
ing 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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1. NOISE AND VIBRATION

CAUTION:

Don’t keep the relief valve operated over 5 sec-
onds at any time or inner parts of the oil pump
may be damaged due to rapid increase of fluid
temperature.

NOTE:

* 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.
* QOil pump makes whine or growl noise slightly
due to its mechanism. Even if the noise can be
heard when steering wheel is turned at stand still
there is no abnormal function in the system provid-
ed that the noise eliminates when the vehicle is
running.

* When turning the steering wheel with service
brake and/or parking brake applied, the noise is

generated by creaking between disk and pads.
However this does not indicate abnormal function
in system.

* There may be a little vibration around the steer-
ing devices when turning steering wheel at stand-
still, even though the component parts 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 con-
dition.

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 and in “D” range for automatic trans-
mission vehicle.

Trouble

Possible cause

Corrective action

Hiss noise (continuous) dition over 5 seconds.)

Relief valve emits operating sound when steering wheel is
completely turned in either direction. (Don't keep this con- | Normal

While engine is running.

Relief valve emits operating sound when steering wheel is
not turned. This means that the relief valve is faulty.

Defective
Replace the oil pump.

Interference with adjacent parts

Check the clearance.

Correct if necessary.

<Ref. to PS-71, INSPECTION,
Pipe Assembly [LHD MODEL].>

Rattling noise (intermittent) gearbox or crossmember

Loosened installation of oil pump, oil tank, pump bracket,

Retighten.

While engine is running.

Loosened installation of oil pump pulley or other pulley(s)

Retighten.

Loosened linkage or play of steering or suspension Loos-
ened tightening of joint or steering column

Retighten or replace.

Sound generates from the inside of gearbox or oil pump.

Replace the faulty parts of gear-
box or oil pump.

Knocking Excessive backlash

When turning steering wheel in

Loosened lock nut for adjusting backlash

Adjust and retighten.

both direction with small angle
repeatedly at engine ON or OFF.

Loosened tightening or play of tie-rod, or tie-rod end

Retighten or replace.

Vane pump aeration
Grinding noise (continuous)

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

While engine is running. Vane pump seizing

Replace the oil pump.

Pulley bearing seizing of oil pump

Replace the oil pump.

Folded hose, flat pipe

Replace.

Squeal, squeak (intermittent or
continuous)
While engine is running.

Maladjustment of pulley belt
Damaged or charged pulley belt
Unequal length of pulley belts

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

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

Clean or replace.
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Trouble

Possible cause

Corrective action

Sizzling noise (continuous)
While engine is running.

Fluid aeration

Fix the wrong part causing aera-
tion.
Replace the fluid and vent air.

Damaged pipe of gearbox

Replace the pipe.

Abnormal inside of hose or pipe
Flat hose or pipe

Rectify or replace.

Abnormal inside of oil tank

Replace.

Removed oil tank cap

Install the cap.

Whistle (continuous)
While engine is running.

Abnormal pipe of gearbox or abnormal inside of hose

Replace the faulty parts of gear-
box or hose.

Whine or growl (continuous or
intermittent)

While engine is running with/
without steering turned.

Loosened installation of oil pump, oil pump bracket

Retighten.

Abnormal inside of oil pump, hose

Replace the oil pump, hose, if the
noise can be heard when running
as well as stand still.

Torque converter growl, air conditioner compression grow!

Remove the power steering pul-
ley belt and confirm.

Creaking noise (intermittent)
While engine is running with
steering turned.

Abnormal inside of gearbox

Replace the faulty parts of gear-
box.

Abnormal bearing for steering shaft

Apply grease or replace.

Generates when turning steering wheel with brake (ser-
vice or parking) applied.

If the noise goes off when brake
is released, it is normal.

Vibration
While engine is running with/
without steering turned.

Too low engine speed

Adjust and instruct customers.

Vane pump aeration

Fix the wrong part.
Vent air.

Damaged valve in oil pump, gearbox

Replace the oil pump, faulty parts
of gearbox.

Looseness of play of steering, suspension parts

Retighten.
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2. MEASUREMENT OF STEERING EFFORT

Step Value Yes No
CHECK STEERING EFFORT. 29.4 N (3.0 kgdf, 6.6 Ib) Go to step 2. Adjust the back-
1)Stop the vehicle on a concrete road. lash.
2)Start the engine.
3)ldle the engine.
4)Install the spring scale on the steering wheel.
5)Pull the spring scale at an right angle to
steering wheel, and measure both right and left
steering wheel effort.
6)ls the steering effort less than specified
value?
NOTE:
When turning the steering more quickly than
necessary from a direction to the other direction
at an engine speed over 2,000 rpm, steering ef-
fort may be heavy. This is caused by flow char-
acteristic of oil pump and is not a problem.
CHECK STEERING EFFORT. 314 N (35 kdf, 77 Ib) Go to step 3. Perform adjust-
1)Stop the engine. ment.
2)Pull the spring scale at an right angle to the
steering wheel, and measure both right and left
steering wheel effort.
3)Is the steering effort less than specified
value?
CHECK STEERING WHEEL EFFORT. 2.26 N (0.23 kgf, 0.51 Ib) Go to step 4. Check, adjust and
1)Remove the universal joint. replace if neces-
2)Measure the steering wheel effort. sary.
3)Is the maximum steering effort less than
specified value?
CHECK STEERING WHEEL EFFORT. 1.08 N (0.11 kgf, 0.24 Ib) Go to step 5. Check, adjust and
1)Measure the steering wheel effort. replace if neces-
2)Is the fluctuation width less than specified sary.
value?
CHECK UNIVERSAL JOINT. 7.3 N (0.74 kgdf, 1.64 Ib) Go to step 6. Replace with new
1)Measure the folding torque of the joint (yoke one.
of steering column side). <Ref. to PS-25,
INSPECTION, Universal Joint.>
2)ls the folding torque less than specified
value?
CHECK UNIVERSAL JOINT. 3.8 N (0.39 kgf, 0.86 Ib) Gotostep 7. Replace with new
1)Measure the folding torque of the joint (yoke one.
of gearbox side). <Ref. to PS-25, INSPEC-
TION, Universal Joint.>
2)Is the folding torque less than specified
value?
CHECK FRONT WHEEL. It is normal. Go to step 8. Inspect, readjust
Are the front wheels for unsteady revolution or and replace if nec-
rattling and brake for dragging? essary.
CHECK TIE-ROD ENDS. It is normal. Go to step 9. Inspect and
1)Remove the tie-rod ends. replace if neces-
2)Are the tie-rod ends of suspension for sary.
unsteady revolution or rattling?
CHECK BALL JOINT. It is normal. Go to step 10. Inspect and
Are the ball joints of suspension for unsteady replace if neces-
revolution or rattling? sary.
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Step Value Yes No

10 CHECK GEARBOX. Rotation resistance is 10.5 N |Go to step 11. Readjust the back-
1)Measure the rotating of gearbox. (1.1 kgf, 2.4 Ib). Difference lash, and if ineffec-
<Ref. to PS-45, TURNING RESISTANCE OF |between clockwise and coun- tive, replace the
GEARBOX, INSPECTION, Steering Gearbox |terclockwise is 20%. faulty parts.
[LHD MODEL].>
2)ls the rotating resistance of gear box speci-
fied value?

11 CHECK GEARBOX. Rotation resistance is 400 N |Steering effortis |Readjust the back-

1)Measure the sliding of gearbox.

<Ref. to PS-44, SERVICE LIMIT, INSPEC-
TION, Steering Gearbox [LHD MODEL].>

2)ls the sliding resistance of gear box less than
specified value?

(41 kdf, 90 Ib). Difference

between right and left is 20%.

normal.

lash, and if ineffec-
tive, replace the
faulty parts.
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