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PREPARATION AND PRECAUTIONS

Special Service Tools

Tool number
(Kent-Moore No.)
Tool name

Description

Engine application

VG VE

ST25051001
(J25695-1)
QOil pressure gauge

NTO50

8725052000
(J25695-2)
Hose

NTO31

Adapting oil pressure gauge to
cylinder block

WS39930000
=

Tube pressure

NT0S2

Pressing the tube of liquid
gasket

EG17650301
(J33984-A)

Radiator cap tester
adapter

NTO53

Adapting radiator cap tester to
radiator filler neck

The Suppiemental Restraint System “AlIR BAG”’

The Supplemental Restraint System “"Air Bag’ helps to reduce the risk or severity of injury to the driver
in a frontal ccllision. The Supplemental Restraint System consists of an air bag (located in the center of
the steering wheel}, sensors, a diagnosis unit, warning iamp, wiring harness and spiral cable. Informa-
tion necessary to service the system safely is included in the BF section of this Service Manual.

WARNING:

a. To avoid rendering the SRS inoperative, which could lead to personal injury or death in the event
of a severe frontal collision, all maintenance must be performed by an authorized NISSAN dealer.

b. Improper maintenance, inciuding incorrect removal and instaliation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

¢. All SRS electrical wiring harnesses and connectors are covered with yellow outer insulation. Do nol
use electrical test equipment on any circuit related to the SRS “Air Bag™'.

r*]
Groove

Bolt hole

o W
T Inner
side

-

SEMB50E

Liquid Gasket Application Procedure

a. Before applying liquid gasket, use a scraper to remove all
traces of old liquid gasket from mating surfaces and
grooves, and then completely clean any oil stains from
these portions.

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

e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide (for oil pan}.

e Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).

LC-2
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PREPARATION AND PRECAUTIONS

Liquid Gasket Application Procedure (Cont’'d)

c.  Apply liquid gasket to inner surface around hole perimeter
area.
{Assembly should be done within 5 minutes after coating.)

d. Wait at least 30 minutes before refilling engine oil and
engine coolant.
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ENGINE LUBRICATION SYSTEM

Lubrication Circuit

Ol fiter —
relief valve ] [ Qil filter

Iiagulator valve Oil pump

e

Oil strainer

N7

Cylinder head

Note:

{——1: Oil passage
. O#f gallery in cylinder block

-—--— : By-pass passage

c i Valve lifter
onneciing uide oil )
rod bearing ga"ery _ Valve iifter

Piston and Rocker shaft Camshaft

cylinder wali

Rocker arm
) 4

=] ot =

SLC725

SLC230A
ST25051001
(J25695-1)
ST25052000
{J25695-2) SLCS26

Cs-7

\(0.6»0.7, 4.3-5.1)
s /:—/’/\"

[F}w-m

cq: N'm {(kg-m, ft-Ib)

(1.2-16,9-12) 5LC936

Oil Pressure Check
WARNING:

e Be careful not to burn yourself, as the engine and oil may

ke hot.
Oil pressure check shouid

Check oil level.

Install pressure gauge.
Start engine and warm it u
ture.

5. Check oil pressure with en

Pn-—oe

be done in “Neutral position”.

Remove oil pressure switch.

p to normal operating tempera-

gine running under no-load.

Engine speed

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

rpm
Idle speed More than 59 (0.6, 9)
3,200 363 - 451 (3.7 - 4.6, 53 - 65)

If difference is extreme, check oil passage and oil pump for oil

leaks.

6. Install oil pressure switch with sealant.

Oil Pump

REMOVAL

1. Drain oil.
2. Remove oil pan.

3. Remove oil pump assembly.

LC-4
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ENGINE LUBRICATION SYSTEM

Oil Pump (Cont'd)
DISASSEMBLY AND ASSEMBLY

O-ring 34

16 - 21
(16 - 21,12 - 18)

(] 63 -83
{0.64 - 0.85, 4.6 - 6.1)

[ Nem (kg-m, ft-Ib)

Oil strainer

%" Regulator valve —

%— Spring

& Washer
Cap

—Regulator
valve set

[0 39 -43¢4-5 29 -36)

inner and outer gears.

® When installing oil pump, apply engine oil to

& Be sure that O-ring is properly installed.

SLC790A

SLC791A

INSPECTION

Check the clearances with a feeler gauge. If any clearance
exceeds the limit, replace gear set or entire oil pump assem-

bly.
Siandard clearance:

Unit: mm (in)

Body to outer gear clearance (1)

Inner gear to crescent clearance (@
Outer gear to crescent clearance (3
Housing to inner gear clearance @
Housing to outer gear clearance &

0.11 - 0.20 (0.0043 - 0.0079}
0.12 - 0.23 (0.0047 - 0.0091}
0.21 - 0.32 (0.0083 - 0.0126)
0.05 - 0.09 (0.0020 - 0.0035)
0.05 - 0.11 {00020 - 0.0043)

SLC295

Qil pressure relief valve

S GO

SLC231A

REGULATOR VALVE INSPECTION

1. Visually inspect components for wear and damage.
2. Check oil pressure regulator valve sliding surface and

valve spring.

3. Coat regulator valve with engine cil and check to make
sure that it falls smoothly into the valve hole by its own

weight.

If damaged, replace regulator valve set or oil pump assembly.

Ol PRESSURE RELIEF VALVE INSPECTION

inspect oil pressure relief valve for movement, cracks and
breaks by pushing the ball. If replacement is necessary,
remove valve by prying it out with a suitable tool.

install a new valve by tapping it in place.

LC-5
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ENGINE COOLING SYSTEM

Cooling Circuit

[ Radiator J

| Thermostat i

Thermostat <

housing

[

! Water pump ‘

<=

—I Heater - % Intake manifold
l Cyilinder block l——>| Cy | inder head I

Thermostat:0pen

ggggttle <—| Air regulator ‘—

Lgzz2

Thermostat:Llo
sed SLCT92A

EG1785030G1
(J33984-A)

EG17650301
(J33984-A)

31.C755A

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 by
turning it a quarter turn to allow built-up pressure to escape.
Then coniinue to turn the cap until it can be removed safely.

CHECKING COOLING SYSTEM HOSES

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

CHECKING COOLING SYSTEM FOR LEAKS

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

CHECKING RADIATOR CAP

To check radiator cap, apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14 psi)

LC-6
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ENGINE COOLING SYSTEM

Water Pump

REMOVAL AND INSTALLATION

Drain coolant from drain cocks on both sides of cylinder block

and radiator. el

CAUTION:

» When removing water pump assembly, be carefui not to get
coolant on timing belt.

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

e To avoid damaging timing cover, make sure there is ade-
quate clearance between it and the hose clamp.

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

\I |

6

_ E

SEM396C 1,

YT

AT

- Jra Liguid gasket e

\ F3 Liquid gaske =8

i

B

& ST

[} 16 - 21 N-m (1.6 - 2.1 kg-m, 12 - 15 ft-ib) ﬂ\/*"'f
Q : Apply recommended sealant (Niésan genulne part: KP610-00250) or eguivalent.

SLCT93A HI’E‘A\

INSPECTION T

1. Check for badly rusted or corroded vanes and body assem-
bly.

2. Check for rough operation due to excessive end play. i[B):S

SLC738 .
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ENGINE COOLING SYSTEM

Thermostat

INSPECTION

1. Check valve seating condition at ordinary rcom tempera-
tures. It should seat tightly.

1318 - 21

(16 - 2.1, 2 - 15)

Thermostat
Water 7

autlet
housing7
/ A1

\—gLiquid gaskel

& S To eylinder block
- g Liguid gasket

f— (016 - 21 (16 - 21, 12 - 15)

[3): Nem {kg-m, fi-ib)

SLGZ34A

2. Check valve opening temperature and maximum valve [ift.

Standard
Valve opening temperature  °C {°F) 82 (180)
Maximum valve lift mm/°G (in/"F) 10/95 (0.39/203)
3. Then check if valve is 5°C (9°F) below valve opening tem-
perature.
o After inslallation, run engine for a few minutes, and check
for leaks.

e Be careful not to spili coolant over engine compariment.

51.C343

Use a rag to absorb coolant.

LC-8
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ENGINE COOLING SYSTEM

Radiator
REMOVAL AND INSTALLATION

&

Radiator cap

Radiator\
A

Radiator lower hose

AT ot cooler hoses

Cooling fan motor assembly

sLc2ssAA | oo

Cooling Fan Control System

Cocling fans are controlled by ECM (ECCS control module).
For details, refer to EF & EC section.

LC-9 169



ENGINE LUBRICATION SYSTEM

Lubrication Circuit

R Gil flow of RH
'\;!;‘\@ cylinder head

FChain tensioner

Oriﬁces——[\ /

/7Camshaﬂ @

Hydraulic A==,__—Rocker arm
lash adjusters R
{HLA)

: &
2/ _~—ldler shaft 14 chain

{3 A tensioner.p
Engine
front

Chain tensioner
iJ: : To camshaft journal
#: To hydraulic lash

adjuster (HLA)
Chain tensioner

Oil pump—""
To VIC To HLA
& &

To chain tensioner ﬁi’

To idler shaft Cﬂg

View A

Oil filtar
<3 Feed

4 Return

SLCT94A

- Ol passage in froni cover -— - — By-pass passage

-4— —— To oil pan
@ZZ] Dil gallery in ylinder block
l <3 il passage
Ol pan H Regulator valve H F—l Aeliet valve

Ol strainer Hiou pump H Qil filter

] [ ' 3 %
] Main bearing | orioe ]

Chain tensioner Oriflze
(Primary)
) Idler shaft
Crarkshaft Cylinder head Cylinder head ‘
'g:f’r:';lcl";' flhaﬂ bolt hols for toit hola for
! i intake side (#1) | [intake side [#3)°2 [ _— :ﬁ

<} '{} Qit galiery \t

Gonnecting rod Cylinder head Cytinder heac
bearing - bolt haie for balt hole for Cylinder head
exhaust side (#1)' 1) [exhaust side (#3)°% | L bolt hole for

{/l, {} journal {#2 - #4) inlake side {#2)°4

VAR BV V

} Intake camshatt J l Ol gatlery | Qil gallery
Piston VTC Chain lensioner Exhaust camshaft F {}
assembly [Secondary) journal
‘ (#2 - #4) HLA (Intake) HLA (Exhaust)
- V7 ‘

Connecting rad Intake camshaft 1 Orifice l | Oil gallery ‘ i} {}

solencid valve Exhaust

camshaft Intake camshaft Exhaust camshaft

‘ | journal t#5) [ jourmal (#1 & #5)

I S S S I N S R S

Mote: The items marked *1 to *4 in ahove lubricalion circuit are for AH cylinder head
For LH cylinder head the items marked ‘1 1o *4 are a5 foflows
“1: Mo circuit
“2H
32
A (#3)

SLC795A
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ENGINE LUBRICATION SYSTEM

Oil Pressure Check

WARNING:
e Be careful not to burn yourself, as the engine and cil may
be hot.
e Oil pressure check should be done in “Neutral position” . G
m':ﬂa}il\z
£

Check oil level.
Remave oil pressure switch.

//‘\’
Y

2 \\\ ‘,/
A
\ e
iy
]

XD
S Y% o i
N Qealds EC
7 e 00y
. / Oil pressure \ oE
F} Swiich |_.:H.:
\ / Oil filter \
' J SLCBETA GL

3. Install pressure gauge.

4. Start engine and warm it up to normal operating tempera- T
ture.

5. Check oil pressure with engine running under no-load.

ST25051001 AT
{426695-1) Engine speed Approximate discharge pressure -
rpm kPa (kgicm?, psi)
fdle speed Mare than 59 (0.6, 9) F&
3,000 412 - 510 (4.2 - 5.2, 60 - 74)
ST25052000
(J25695-2) SLCO26 . R
If difference is exireme, check oil passage and oil pump for oil """

leaks.
6. Install oil pressure switch with sealant.

==

Oil Pump

REMOVAL AND INSTALLATION

1. Drain engine oil.

2. Remove drive belts. el

3. Remove cylinder head. (Refer to “Removal’”’ of “CYLINDER
HEAD" in EM section.)

&)
=

4. Remove oil pans. (Refer to “Removal’ of “OIL PAN" in EM HA
section.)

5. Remove oil strainer.

6. Remove front cover assembly. EL

7. Install front cover assembly.

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

o)

LC-11 n



ENGINE LUBRICATION SYSTEM

Oil Pump (Cont’d)
DISASSEMBLY AND ASSEMBLY

3.7 - 5.0
(0.38 - 0.51, 2.7 - 3.7)

{3} Nem {kg-m, ft-ib) SLCE62A

O®C

Qil pump cover (8 Front cover (@ Spring

Inner gear & Plug @® Regulator valve
Outer gear (T) Washer @ Regulator valve set
Oil separator (® Spring

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

OIL PUMP INSPECTION

A L=
_Siraighledgi/ "
._/@"“*
N

SInner gear

-&=® 5LCB63A
Using a feeler gauge, straightedge and micrometers, check the
following clearances:

Unit: mm {in)

Body to outer gear clearance (1) 0.114 - 0.200 {0.0045 - 0.0079}
Inner gear to outer gear tip clearance (2 Below 0.18 {0.0071)
Body to inner gear clearance (3 0.05 - 0.09 (0.0020 - 0.0035)
Body io outer gear clearance (@ 0.05 - 0.11 (0.0020 - 0.0043}

Inner gear to brazed portion of housing
clearance (B
e [l the tip clearance (2 ) exceeds the limil, replace gear set.

e M body to gear clearances (1), @, @, &) exceed the
limit, replace front cover assembly.

0.045 - 0.081 (0.0018 - 0.0036)

LC-12 172



ENGINE LUBRICATION SYSTEM

Regulator valve

Quter spring
// Inner spring

L k]

A Binfapy B

F"ib i c—
—1 Ly g |

e !

Washerj

Cap

SLCBESA

SLCBGEA

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.

3. Coat regulator valve with engine oil and check that it falls

smoothly into the valve hole by its own weight.

If damaged, replace regulator valve set or oil pump cover.

4, Check regulator valve to oil pump cover clearance.

Clearance:

® : 0.040 - 0.097 mm {0.0016 - 0.0038 in)
If it exceeds the limit, replace oil pump cover.

LC-13
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ENGINE COOLING SYSTEM

Cooling Circuit

h . Thermostat open

{0 : Thermostat closed

- Water outlet

g
To radiator _
- Water pipe

To heater From heater

1 iThrottle body *

U]
REERE

IACV-AAC valve -

|

| P—

l Cylinder head

i

finder block
Water Cylinder
pump |

From
water pump

Cylinder blocl~:A

SLCB39A
Radiator
s — — — ]
Reservair tank
————————— -]
Thermostat
Thermostat <
housing
-t Heater -
_
Water pump |IACV-AAC valve - Throttle body intake manifold
Cylinder black - Cylinder head
h Thermostat: Open
<:) Thermostat: Closed SLCB40A

LC-14
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ENGINE COOLING SYSTEM

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. &l
Wrap a thick cloth around the cap and carefully remove if by
turning it a quarter iurn to allow built-up pressure {0 escape

and then turn the cap all the way off. W&

CHECKING COOLING SYSTEM HOSES

Check hoses for improper attachment, leaks, cracks, damage, Ejf
loose connections, chafing and deterioration.

CHECKING RADIATOR CAP

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

78 - 98 kPa BF &
(0.8 - 1.0 kg/em?, 11 - 14 psi) e
ES
EG 17650301
(J33984-A) SLO7554A GL

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

neT
f’i\\ J

T &
SMAGETB R

CHECKING COOLING SYSTEM FOR LEAKS
To check for leakage, apply pressure to the cooling system with B

a tester.
Testing pressure: o
157 kPa (1.6 kgicm?, 23 psi) o]
CAUTION:
Higher than the specified pressure may cause radialor dam-
EG17650301 age. BF
(J33984-A)
SLC758A &
Water Pump
=
REMOVAL AND INSTALLATION EL
CAUTION:

e When removing water pump assembly, be careful not to get 0
coolant on drive bell.

e Water pump cannol be disassembled and should be
replaced as a unit.

e After installing waler pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.

ﬁ
-

c
et

LC-15 175



ENGINE COOLING SYSTEM

Water Pump (Cont’d)

1. Drain coolant from radiator and cylinder block.
Refer to “Changing Engine Coolant” in “MA" section.
Remove drive belts.

2.
3. Remove water pump pulley and water pump.

[Os3-8a
(0.64 - 0.85, 4.6 - 6.1) /5
/

)
[3): Nem (kg-m, #-Ib)
g : Apply liquid gasket.
(16 - 21 (16 - 2.1, 12 - 15) [(16 - 21 (1.6 - 2.1, 12 - 15) 4

SLCBE8A

K Liquid gasket 4. Before instaltinglwater pump, remove all traces of liquid
/ I gasket from mating surface and grooves of water pump
"\g Liquid gasket using a scraper.

® Also remove traces of liquid gasket from mating surface of
cylinder block .

-‘ - 5. Apply a continuous bead of liquid gasket to mating surface

(26007-'93'? on:Ta In} ' of water pump.

) ’ ® Use Genuine Liquid Gasket or equivalent.
6. Install any parts removed in reverse order of removal.

20 - 3.0 mm
(0.079 - 0.118 in)
SEMO24D
INSPECTION
1. Check for badly rusted or corroded body assembly.
2. Check for rough operation due to excessive end play.
SLCEBYA

LC-16
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ENGINE COOLING SYSTEM

Thermostat
Liquid gasket [BY__
Thermoslat—-% = 3 \ V[DJ :166- .2121
I Liquid gasket [F]- \0 < 95 12-15)
. Thermostat
@' I housing
% X\ water inlat—, i
va : ({L@) 16 - 21
! / 16 - 2.1
[ o) 16 - 21 { '
i fl ! @ (1.6 - 2.1, 12 - 15)
T IERED) (ts-2
A Thermostat ] B Water infet
© rgi',ng 9 PdLiiquid
iqui
(O = gasket gasket
2.0 - 3.0 mm
2.0 - 3.0 mm
| \\_\/ (0.079 - 0418 in) O {0.079 - 0.118 In)
/
O
. N-m (kg-m, ft-Ib)
@ o SLCBT0A
REMOVAL AND INSTALLATION
1. Drain engine coolant.
2. Remove lower radiator hose.
3. Remove water inlet, then take out thermostat.
4. Before installing thermostat, remove all traces of liquid
gasket from mating surface and grooves of each part using
a scraper.
e Also remove traces of liquid gasket from mating surface.
: 5. Appiy a continuous bead of liquid gasket to mating surface
Scraper of each part.
SLC3B5A Use Genuine Liquid Gasket or equivalent.
Upper 6. Install thermostat with jiggle valve facing upward.
ﬁ Jiggle valve e After installation, run engine for a few minutes, and check
for leaks.
e Be careful not to spill coolant over engine compariment.
Use a rag to absorb coolant.
SLG767
INSPECTION
1. Check valve seating condition at ordinary room tempera-
tures. It should seat tightly.
2. Check valve opening temperature and maximum valve liff.
Standard
Valve opening temperature  °C (°F) 82 {180}
Max. valve lift mm/°C (in/°F) 10/95 (0.39/203)
3. Then check if valve closes at 5°C {9°F) below valve open-
SLC343 ing temperature.
177

LC-17
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ENGINE COOLING SYSTEM

Radiator

REMOVAL AND INSTALLATION

Remove under cover.

Drain coolant from radiator.

Disconnect radiator upper and lower hoses.

Remove A/T cil cooler hoses. (A/T models only)
Disconnect reservoir tank hose.

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.

N®moAeLN -

SLC&71A

DE®D

Radiator

Radiator filler cap
Reservoir tank
Radiator drain cock

Lower radiator hose (9 Radiator shroud
Qil cooler hoses {A/T models) Upper radiator hose
Cooling fans

@@ @

Cooling fan motors

Cooling Fan Controf System

Cooling fans are controlled by ECM (ECCS control module).
For details, refer to "Cooling Fan Control’” of “"ENGINE AND
EMISSION CONTROL SYSTEM DESCRIPTION" in EF & EC sec-
tion.

LC-18

178



SERVICE DATA AND SPECIFICATIONS (SDS)

Qil pressure

Engine Lubrication System (VG30E)

Oil pump

Unit: mm {in)

Engine speed
rpm

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

Idle speed
3,200

More than 59 (0.6, 9)
363 - 451 (3.7 - 4.6, 53 - 65)

Qil pressure

Body to outer gear
clearance

Inner gear to crescent
clearance

Outer gear to crescent
clearance

Housing to inner gear side
clearance

Housing to outer gear side
clearance

0.11 - 0.20 (0.0043 - 0.0079)

0.12 - 0.23 {0.0047 - 0.0091}

0.21 - 0.32 (0.0083 - 0.0128)

0.05 - 0.09 {0.0020 - 0.0035)

0.05 - 0.11 (0.0020 - 0.0043)

A

El

Engine Lubrication System (VE30DE)

Qil pump

Unit: mm (in)

]
]

&3

Engine speed
rpm

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

Idle speed
3,000

More than 59 (0.6, 9)
412 - 510 {4.2 - 5.2, 60 - 74)

Regulator valve

Unit: mm {in)

Requlator valve to oil pump
cover clearance

0.040 - 0.097 (0.0016 - 0.0038)

Thermostat

Body 1o outer gear clearance

0.114 - 0.200 (0.0045 - 0.0079)

Inner gear to outer gear tip Below 0.18 (0.0071)

clearance
Body ic inner gear clearance

Body to outer gear clearance

Inner gear to brazed portion of 0.045 - 0.091 (0.0018 - 0.00386)

housing clearance

0.05 - 0.09 (0.0020 - 0.0035)
0.05 - 0.11 (0.0020 - 0.0043)

o
T

MT

Engine Cooling System (VG30E, VE30DE)

Radiator

Unit: kPa (kg/em?, psi)

J'ﬁ\\\ T

i

Valve opening temperature

*C [°F) 82 (180)

Cap relief pressure

78- 98 (0.8 - 1.0, 11 - 14)

Max. valve lift

mm/°C {in/°F)

10/8b (0.39/203)

Leakage test pressure

157 (1.6, 23)

LC-19
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