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PRECAUTIONS AND PREPARATION

1)
o

Bolt hale

>

inner
side

SEM184F

Inner side

AEMO80

Liquid Gasket Application Procedure

a. WUse a scraper to remove all traces of old liquid gasket from
mating surfaces and grooves. Also, completely clean any oil
from these areas.

b. Apply a continuous bead of liquid gasket to mating surfaces.
(Use Genuine Liquid Gasket or equivalent.)

c. Apply liquid gasket around the inner side of bolt holes {unless
otherwise specified).

d. Assembly shouid be done within 5 minutes after coating.

e. Wait at least 30 minutes before refilling engine oil and engine
coolant.

Special Service Tools

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

Tool number
(Kemnt-Moore No.)
Tool name

Description

ST25051001
(J25695-1)
Oil pressure gauge

NTO50

ST25052000
{J25695-2)
Hose

NTO051

Adapting oil pressure gauge to
upper oil pan

WS39930000
{—)

Tube pressure

NT052

Pressing the tube of liquid gasket

EG17650301
{J33084-A)
Radiator cap tester adapier

NTO53

Adapting radiator cap tester to
radiator filler neck

LC-2



ENGINE LUBRICATION SYSTEM

Lubrication Circuit

 Intake camshaft No. 2 journal
Exhaust camshaft

Camshaft chain tensioner |lubrication
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ENGINE LUBRICATION SYSTEM

Dil pressure switch

Oil Pressure Check
WARNING:
® Be careful not to burn yourself, as the engine and oil may

be hot.
* Qi! pressure check should be done in “Neutral position”

(M/T) or “Parking position” (A/T).

ST25051001
{J25695-1)

ST25052000
(J25695-2)

5LC926

1. Check oil level.
2. Remove oil pressure swilch.
3. Install pressure gauge.
4. Start engine and warm it up to normal operating temperature.
5. Check oil pressure with engine running under no-load.
Engine speed Approximate discharge prassure
rpm kPa (kg/iem?, psi)
Idle speed More than 69 {(0.70, 10.0)
3,000 435 - 551 (4.44 - 5,62, 63.1 - 79.9)

If difference is extreme, check oil passage and oil pump for oil
leaks.
6. Install oil pressure switch with sealant.

Oil Pump

REMOVAL AND INSTALLATION

CAUTION:

When removing the oil pans, oil pump assembly and timing
chain from engine, first remove the camshaft position sensor
(PHASE) and the crankshaft position sensor (REF)/(POS) from
the assembily.

Be careful not to damage sensor edge.

Drain engine oil.

Remove drive belts.

Remove camshaft position sensor (PHASE), and crankshaft

position sensor (REF)/(POS).

Remove crank pulley.

Remove engine lower covers.

Remave front exhaust tube and its support.

Support engine at right and left side engine slingers with a

suitable hoist.

Remove engine right side mounting insulator and bracket boits

and nuts.

9. Remove center member assembly.

10. Remove air compressor assembly and bracket.

11. Remove oil pans. (Refer to “Removal’ of “OIL PAN” in EM
section.)

12. Remove water pump cover.

13. Remove front cover assembly.

14. Remove timing chain. (Refer to “Removal” of “TIMING
CHAIN” in EM section.)

15. Remove oil pump assembiy.

16. Reinstalt any parts removed in reverse order of removal.

W=

Noo ks

o
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ENGINE LUBRICATION SYSTEM

Oil Pump (Cont’d)
DISASSEMBLY AND ASSEMBLY

SEC. 150 LH
]
Qil pump b{:vcly—\\I \
Quter gear -
Inner gear \ .
LS
Qil pump COVE[W
=
—Gasket bad =)
~—Qil strairer .

: LC

)

)

]
/ I Spring @H
ring P4 & 16 - 19
(065 - 067, 56.4 - 58.2) \ oot N (16-19,12- 1) | FE
@ T Nem (kg-m, in-1b) \'@3-7 - 5.0 @Lﬂegulam' plug
' ' 38 - 0.51, 33.0 - 44.3 69 (40 - 7.0 39 - 51
0 - N-m (kg-m, fib) (0.38 - 0.51. 33.0 ) [ 39 - 69 (40 - 7.0, 29 - 51)

SLCO31AA | L

*  When installing oil pump, apply engine oil to gears.

BT
ﬁgﬂl
B
OIL PUMP INSPECTION BR
Using a feeler gauge, straightedge and micrometers, check the
following clearances:
Unit: mm (in) ST
Body to outer gear clearance 0.114 - 0.260 (0.0045 - 0.0102}
BG
inner gear to outer gear tip clearance @& Below 0.18 (0.0071) ()
Body to inner gear clearance 3 0.05 - 0.09 {0.0020 - 0.0035)
Body to outer gear clearance @ 0.030 - 0.190 {0.0012 - 0.0075) BT
SLCO32A Inner gear to brazed portion of housing clear- 0.045 - 0.091 (0.0018 - 0.0036)
ance (& Ha

* if the tip clearance (2 ) exceeds the limit, replace gear set.
¢ [f body to gear clearances (1), @ , @ , B )} exceed the limit,

replace oil pump body assembly. EL
/

SLCO933A
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ENGINE LUBRICATION SYSTEM

}
Inner gear

®

-?’D=@

SLCO34AA

Regulator valve
[[AOuter spring
—‘”,y_

—Inner spring

Regulator plug—
SLCO5SGA

AN
Regulator valve

®
Qil pump body o-B=6
| SLCO3GAA
Qil fiiter body :\i/‘ﬂ
Relief vaive \@\ﬁ ‘ ‘
gL
Filtering paper \/ | ,S_ 5
N 2
Screwj /'><\ J PARTS
Packing SLCO35B

Oil Pump (Cont’d)

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.

2. Check oil pressure regulator valve sliding surface and valve
spring.

Coat regulator valve with engine oil. Check that it falls
smoothly into the valve hole by its own weight.

If damaged, replace regulator vaive set or oil pump body.

4. Check regulator valve to oil pump body clearance.
Clearance:
® :0.040 - 0.097 mm (0.0016 - 0.0038 in)
If it exceeds the limit, replace oil pump bhody.

OIL FILTER

The oil filter is a small, full-floating cartridge type and is provided
with a relief valve.

LC-6



ENGINE COOLING SYSTEM

Cooling Circuit
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ENGINE COOLING SYSTEM

SLC755A

SMAQE7B!

EG17650301
(J33984-A)

System Check

WARNING:

Never remove the radiator cap when the engine is hot; serious
burns could be caused by high pressure fluid escaping from
the radiator.

Wrap a thick cloth around the cap and carefully remove it by
turning it a quarter turn to allow built-up pressure to escape
and then turn the cap all the way off.

CHECKING COOLING SYSTEM HOSES

Check hoses for improper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.
CHECKING RADIATOR CAP

To check radiator cap, apply pressure to cap with a tester.
Radiator cap relief pressure:

Standard
78 - 98 kPa
(0.8 - 1.0 kg/cm?, 11 - 14 psi)

Limit
59 - 98 kPa
(0.6 - 1.0 kg/ecm?, 9 - 14 psi)

Pull the negative pressure valve to open it.
Check that it closes completely when released.

CHECKING COOLING SYSTEM FOR LEAKS

To check for leakage, apply pressure to the cooling system with a
tester.
Testing pressure:
157 kPa (1.6 kg/cm?, 23 psi)
CAUTION:
Higher than the specified pressure may cause radiator dam-
age.

Water Pump

REMOVAL AND INSTALLATION

CAUTION:

+ When removing water pump assembly, be careful not to
get coolant on drive belt.

e Water pump cannot be disassembled and should be
replaced as a unit.

¢+ After installing water pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.

LC-8



ENGINE COOLING SYSTEM
Water Pump (Cont’d)

Water pump-\ 1' O-ring 'I‘
@72 . 9.6 {073 - 0.98, 63.4 - 85.1) | S
@72 1 \ X/C\S’/ﬁ g
5 , ~ N\

SEC. 130.210
S

PR
! ‘."l /ll"—«‘ i J\ @l
i !
o I
Y 'I\_‘;J:/—/\/%)] <
. SR 7 . ."ﬂ A \
B TN
7 - &M
/’/ﬁg
E®
-~ [ @ a8 118
{1.00 - 1.20,
L 86.8 - 104.2 -
;N (kgom, in-ioy (@] 98 - 118 (100 - 1.20, 86.8 - 1042) p;lfsg- 18 ' # FE
I3 - Aoply liquid gasket. T (0.80 - 1.20, 694 - 104.2) SLCBaBAB
GL

1. Drain coolant from drain plugs on radiator and both sides of _ __
cylinder block. [T
Refer to “Changing Engine Coolant” in MA section.

2. Remove water pump drain plug. i
3. Remove right side engine mounting, mounting bracket and AT
nuts.
4, Remove drive belts and idler pulley bracket. 28
5. Remove chain tensioner cover and water pump cover. A
Water pump
drain plug B4,

SLC939A

6. Pushing timing chain tensioner sleeve, apply a stopper pin s0 g
it does not return. Then remove the chain tensioner assembly.

/1) NO oA

Ch?in tensioner assem/bI)?

°

SLC940A

LC'g 153



ENGINE COOLING SYSTEM
Water Pump (Cont’d)

{] 7- Remove the 3 water pump fixing bolts. Secure a gap between
water pump gear and timing chain, by turning crankshaft pul-
ley 20° backwards.

: (9
Turn 20° 5
~.._Counterclockwige,

)

e

(
Jﬂ
?D'— ! N??u("ing belt \Crank pulley SLE41A
\ \_Timing chain rear case 8. Put M8 bolts to two M8-threaded holes out of 3 water pump
£ fixing bolt holes.
\DK/\ S 547 *\@y
O 2
9 } ™
A R K

)y\feﬁj

Water pl;mjlp SLC9424

9. Tighten M8 bolts by turning half turn alternately until they reach
timing chain rear case.

s |norder to prevent damages to water pump or timing chain rear
case, do not tighten one bolt continuously. Always turn each
bolt half turn each time.

10. Lift up water pump and remove it.

+  When lifting up water pump, do not allow water pump gear to
hit timing chain.

LC-10



ENGINE COOLING SYSTEM
Water Pump (Cont’d)
INSPECTION

1. Check for badly rusted or corroded body assembly.
2. Check for rough operation due to excessive end play.

SLC43A EM

INSTALLATION
1. Apply engine oil and coolant to O-rings as shown in the figure.

bl

[\

LS

/

T T

- FE
N
-rings @L
5LC030B

2. Install water pump. T

* Do not allow eylinder block to nip O-rings when installing

water pump.

AT
RA

3. Before instaliing, remove all traces of liquid gasket from mat- pgp
ing surface of water pump cover and chain tensioner cover
using a scraper.

Also remove traces of liguid gasket from mating surface of &7
front cover.

B
Chain tensioner cover Water pump cover
SLCO44A
Water pump cover 4. Apply a continuous bead of liquid gasket to mating surface of
chain tensioner cover and water pump cover.
EL
1D

Tube presser

2.3 - 3.3 mm
Eduiquid gaskel  {0.091 - 0.130 in)
SLCO45A
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ENGINE COOLING SYSTEM

Crank pulley

5LC960A

? Stapper pin

Timing chain tensioner

SLCB61A|

Water Pump {Cont’d)

5. Return the crankshaft pulley to its original position by turning
it 20° forward.

6. Install timing chain tensioner, then remove the stopper pin.

* After installing the tensioner, race the engine at about
3,000 rpm under no load to purge air from the high-pres-
sure chamber. The engine may produce a rattling noise.
This indicates that air still remains in the chamber and is
not a matter of concern.

7. Install drain plug on cylinder block.

8. Reinstall any parts removed in reverse order of removal.

L.C-12



ENGINE COOLING SYSTEM

Thermostat

SEC. 210

\%@éﬁ i

Gasket Q:a
@/ B
)
Water inlet & Thermostat
ﬁ/
h —
/ £6

&

] 8.4 - 112
@ (0.86 - 1.14, 74.6 - 99.0) RE
: Nem (kg-m. in-tb) .
sLceazac| “h
REMOVAL AND INSTALLATION
Thermostat assembly KT

1. Drain coolant from drain plugs on both sides of cylinder block ~
and radiator.

Remove water pump drain plug on pump side of cylinder block. a7
Remove lower radiator hose.

Remove water inlet and thermostat assembly.

Do not disassemble water inlet and thermostat. Replace
them as a unit, if necessary.

« BN

S5LCI62ZAA
upP _ 5. Install thermostat with jiggle valve facing upward. BE
{} dggle » After installation, run engine for a few minutes, and check
for leaks.
* Be careful not to spill coolant over engine compartment. T
Use a rag to absorb coolant.
BT
SLCO4BA
INSPECTION he
1. Check valve seating condition at ordinary room temperatures.
It shouid seat tightly. Eil
2. Check valve opening temperature and maximum valve lift.
Standard ¢

Valve opening temperature

OC (OF)

82 {(180)

Valve lift mm/*C (in/°F) More than 8.6/95 (0.339/203)
3. Then check if valve closes at 5°C (9°F) below valve opening
8LC949A temperature.
LC-13

157



158

ENGINE COOLING SYSTEM

Radiator

REMOVAL AND INSTALLATION

Remove under cover.

Drain coolant from radiator.

Disconnect radiator upper and lower hoses.

Remove radiator shroud.

Remove A/T oil cooler hoses. (A/T models only)

Disconnect reservoir tank hose.

Remove radiator mounting bracket.

Remove radiator.

After repairing or replacing radiator, install any part removed in
reverse order of removal.

When filling radiator with coolant, refer to “Changing Engine
Coolant” in' MA section.

CENOOTA WD

SEC. 214

-—\]@ 3.82 - 4.51 (0.39 - 0.46, 33.9 - 39.9)

@ 37 -50

I (0.38 - 0.51, 33.0 - 44.3)
10 ; /
A i
\ J!l ’ /‘I

147 - 245 B

{0.15 - 0.25,

13.0 - 21.7)
(4)[@0.78 - 1.56 (0.08 - 0.16, 6.9 - 13.9)

@: N.m (kg-m, in-Ib)
SLC034BA

(1 Radiator ® l.ower radiator hose Cooling fan motors
@ Radiator filler cap @® Oil cooler hoses (A/T models) Radiator shroud
® Reservoir tank @ Cooling fans 4 Upper radiator hose
(@ Radiator drain cock

Cooling Fan Control System

Cooling fans are controlled by ECM {ECCS control module).
For details, refer to “Cooling Fan Control” of “ENGINE AND EMIS-
SION CONTROL SYSTEM DESCRIPTION” in EC section.

LC-14



ENGINE COOLING SYSTEM

Overheating Cause Analysis

Symptom

Check items

Poor heat transfer

Water pump maliunction

Thermostat stuck closed

Damaged fins

Dust contamination or paper
clogging

Mechanical damage

Clogged radiater cooling tube

Excess foreign material (rust,
dirt, sand, etc.}

Reduced air flow

Cooling fan does not operate.

High resistance to fan rotation

Damaged fan blades

Damaged radiator shroud

Improper coolant mixture ratio

Cooling sys- | Poor coclant quality — — —
tem parts
malfunction ! Loose clamp
Cooling hose
Cracked hose
Water pump Poor sealing
Loose
Radiator cap -
Coolant leaks Poor sealing
O-ring for damage, deteriora-
Insufficient coclant tion or improper fitting
Radiator Cracked radiator tank
Cracked radiator core
Reservoir tank Cracked reservoir tank
Cylinder head deterioration
rlowi . Exhaust gas leaks into cocling
Overflowing reservoir tank system Cylinder head gasket deteriora-
tion
High engine rpm under no load
Abusive driving prwmg in low gear for extended
time
Driving at extremely high speed
—_ Overlead on engine Powertrain system malfunction
Installed improper size wheeis
and tires
!Except cool- Dragging brakes
ing system

parts malfunc-
fion

Improper ignition timing.

Blocked or restricted air flow

Blocked bumper

Blocked radiator grille

Installed car brassiere

Mud centamination or paper
clogging

Blocked radiator

Blocked ¢condenser

Instailed large fog lamp

LC-15
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SERVICE DATA AND SPECIFICATIONS (SDS)

Oil pressure

Engine Lubrication System

Engine speed
rpm

Approximate discharge
pressure kPa (kg/cm?, psi)

Idle spead
3,000

Mare than 69 (0.70, 10.0)
435 - 551 (4.44 - 5.62, 63.1 - 79.9)

Regulator valve

Unit: mm {in)

Oil pump Unit: mm {in)
Body tc outer gear clearance 0114 - 0.260 (C.0045 - 0.0102)
rnrglr gear to outer gear lip clear- Selow 0.18 (0.0071)

Bedy to inner gear clearance 0.05 - 0.09 (0.002C - 0.0035)
Baody to outer gsar clearance 0.030 - 0.190 (0.0012 - 0.0075)

Inner gear to brazed portion of 0.045 - 0.091 (0.0018 - 0.0036)
housing clearance

Regulator vaive 1o oil pump cover

0.040 - 0.097 (0.0016 - 0.0038)

Engine Cooling System

clearance
Thermostat

Valve opening temperature °C (°F} 82 (180)
valve it mmeC (in°F) Mo{rg ;23?235/95

Radiator

Unit: kPa (kg/cm?, psi)
Cap relief Standard 78 -98 (0.8 -1.0,11 - 14)
pressure Lirnit 58-98 (06-1.0,9-14)
Leakage test pressure 157 (1.8, 23)

LC-16
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