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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)
“AIR BAG”

The Supplemental Restraint System “AlR BAG”, used along with a seat belt, helps to reduce the risk or
severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System
consists of air bag modules (located in the center of the steering wheel and in the instrument panel on the
passenger side), a diagnosis sensor unit, a crash zone sensor (4WD models), warning lamp, wiring harness
and spiral cable.

The vehicle is equipped with a passenger air bag deactivation switch. Because no rear seat exists where a
rear-facing child restraint can be placed, the switch is designed to turn off the passenger air bag so that a
rear-facing child restraint can be used in the front passenger seat. The switch is located in the center of the
instrument panel, near the ashtray. When the switch is turned to the ON position, the passenger air bag is
enabled and could inflate in a frontal collision. When the swilch is turned to the OFF position, the passenger
air bag is disabled and will not inflate in a frontal collision. A passenger air bag OFF indicater on the instru-
ment panel lights up when the passenger air bag is switched OFF. The driver air bag always remains enabled
and is not affected by the passenger air bag deactivation switch.

Information necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

¢ To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance should be per-
formed by an authorized NISSAN dealer.

¢ Improper maintenance, including incorrect removal and instailation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.

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

¢ The vehicle is equipped with a passenger air bag deactivation switch which can be operated by
the customer. When the passenger air bag is switched OFF, the passenger air bag is disabled and
will not inflate in a frontal collision. When the passenger air bag is switched ON, the passenger air
bag is enabled and could inflate in a frontal collision. After SRS maintenance or repair, make sure
the passenger air bag deactivation switch is in the same position {ON or OFF} as when the vehicle
arrived for service.

Parts Requiring Angular Tightening

¢ Use an angle wrench for the final tightening of the following
engine parts:
(1) Cylinder head bolts
{2} Gonnecting rod cap nuts
e [o not use a torgue value for final tightening.
The torque values for these parts are for a preliminary step.
¢ Ensure thread and seat surfaces are clean and coated with
engine oil.

Liquid Gasket Application Procedure

a. Use a scraper to remove all traces of old liquid gasket
E\J> from mating surfaces and grooves. Also, completely clean

< — C any oil from these areas.
r- ';Q:’ b. Apply a continuous bead of liquid gasket to mating sur-
faces. {Use Genuine RTV Silicone Sealant, Part No. 999

MP-A7007, Three Bond TB1207D cr equivalent.)

& For oil pan, be sure liquid gasket diameter is 3.5 to 4.5

Groove Bolt hole mm (0.138 to 0.177 in).
® For areas except oil pan, be sure liquid gasket diameter

SEM164F is 2.0 to 3.0 mm (0.079 to 0.118 in).
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PRECAUTIONS AND PREPARATION

Liguid Gasket Application Procedure (Cont’d)

c. Apply liquid gasket around the inner side of bolt holes G
(uniess otherwise specified).

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

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

I
=47

Inner side

AEMOBO

i
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PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number
{Kent-Moore No.}
Tool name

Description

STO501800C
{ — )
Engine stand assembly
(1) 8T05011000
¢ — )
Engine stand
(2) ST05012000
(-

Base

Disassembling and assembling

NTD42

KV10105001
( —)
Engine attachment

NTO031

Kv10109250
{J26336-B)
Valve spring compressor
(1) Kv10109210
=)
Compressor
(2) KV10109220
« — )
Adapter

Disassembling and assembling valve compo-
nents)

NTO21

KV10110300

{ —)

Piston pin press stand

assembiy

(1) KV10110310
{ — )
Cap

(@) Kv10110330
( — )
Spacer

(3) ST13030020
( — )
Press stand

(8) ST13030030
( — )
Spring

(8) KV10110340
{ — )
Drift

(8) KV10110320
{ — )
Center shaft

Disassembling and assembiling piston with
connecting rod

@

NT036

82
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PRECAUTIONS AND PREPARATION
Special Service Tools (Cont’d)

&
Tool number
{Kent-Moore No.) Description
Tool name [l
1] 7al)
EMO3470000 Instaliing piston assembly into cylinder bore
(J8037)
Piston ring compressor
LG
NTO44
{J36467) Removing valve oil seal EC
Valve oil seal remover
= FE
NTO34
-Gl
ST16610001 Removing crankshaft pilot bushing
(J23907)
Pifot bushing puller [T
NT045 A
KV10111100 Removing cil pan
(J37228) TE
Seal cutter
B
NTO046
WS39930000 Pressing the tube of liquid gasket i
{—)
Tube presser -
Bty
NTOS2 BR
KV10112100 Tightening bolts for bearing cap, cylinder
(BT8653-A) head, etc. S
Angle wrench =
NTO14 BT
KV10116300 Installing valve oil seal
(J-38955) (I,
Valve oil seal drift a: 25 (0.98) dia. “
b: 14.4 (0.567) dia.
c: 11.8 (0.465} dia. L
d: 10 (0.39) dia. =
e: 11 (D.43)
NT&02 f : 9 (0.35) Unit: mm (in) 15
L d,
83
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.)
Tool name

Description

ST10120000
(J24239-01)
Cylinder head bolt wrench

Loosening and tightening cylinder head bolt

) Q
a
@ P
\ A T a: 13 (0.51) dia.

‘c b: 12 (0.47)
NT583 c: 10 (0.39) Unit: mm (in)

KV10115150

(J38972)

Lifter stopper set

(1) Kv10115110
{J38972-1)
Camshalft pliers

(2 Kv10115120
(J38972-2)
Lifter stopper

Changing valve lifter shims

NTO41

KV10117100
(J36471-A)

Front heated oxygen sensor

wrench

Removing and installing front heated oxygen
sensor [22 mm (0.87 in) type]

NTE30
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PRECAUTIONS AND PREPARATION

. . ar
Commercial Service Tools &
Tool name Bescription
MA,
Spark plug wrench .‘ Removing and installing spark plug
®
16 mm %
{0.63 in) " |
NT047 LG
Pulley holder Holding camshalt pulley while tightening or
loosening camshaft balt 128G
==
NTO35 P
Valve seat cutter set Finishing valve seat dimensions
GL
T
NTO48
Piston ring expander Removing and installing piston ring &7
(15
NTO30
Valve guide drift Removing and installing valve guide PO
Diameter mm (in)
b
A Intake & Exhaust EA
a 10.5 (0.413)
NTO15 b 6.6 (0.260) E&
Valve guide reamer Reaming valve guide {@) aor hole for over-
size valve guide (@) ER
Diameter: mm (in)
Intake & Exhaust aT
d, 7 (0.28)
NTO16 d, 11.175 (0.4400) E
g1
[
EL
B3
85
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NOISE, VIBRATION AND HARSHNESS (NVH) TROUBLESHOOTING

Camshaft bearing noise

. ?7 - v l‘::- Tappet noise @ﬁ 3%6(
L';- :5:,5 : ."' v."ll I [

Water pump noise

Piston pin noise

ROTATION
MECHANISM

DRIVE BELT

Power steering
oil pump

Idler pufley
Connecting rod /
9 Water pump

Piston bearing noise

slap noise

Air conditioner
COMEressor

Idler pulley
Crank pulley

Main bearing noise

AEM359
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NOISE, VIBRATION AND HARSHNESS (NVH) TROUBLESHOOTING

3. Specify the operating condition of the engine.

4. Check the specified noise source.

If necessary, repair or replace these paris.

NVH Troubleshooting Chart—Engine Noise

Use the chart below to help you find the cause of the symptom.
1. Locate the area where noise occurs.
2. Confirm the type of noise,

Qperating condition of engine
Location of Type of Source of Check i Reference
noise noise Before | After | When | When | When | While notse eck item page
warm-up \warm-up | starting | idling | revving | driving
Top of i
engine I:;':;% or [} A — A B — Tappet noise | Valve clearance EM-35
Rocker
cover C. haft Ci haft j fel
Cylinder Rattle c A _ A B c amshaft amshaft journal clearance EM-30
head bearing noise | Camshaft runout
Slap or Piston pin Pistion and piston pin clearance
P — A — B B8 — ! P Connecting rod bushing clear- | EM-42, 48
knock noise
ance
Crankshaft Piston ring side clearance
pulley Piston sla Piston ring end gap
Slap or rap A — — B B A . p Connecting rod bend and tor- EM-43, 44
Cylinder noise sion
block (upper Piston-to-bore clearance
side of - -
engine) Connecting g::;'l?;:lnge r:'g;! bearing clear-
, Knock A B c B B B | rod-bearing 9 . EM-47, 48
Oil pan noise Connecting rod bushing clear-
ance {Small end)
Knock A B R A B C Me?m bearing Cra.nkshaf.k rur\?ut EM-45
noise Main bearing oil clearance
Front of Timing chain
eng!ne 'I_'ap_plng or A A — B B B and _chaln Timing chain cracks and wear | EM-21
Timing ticking tensioner
chain cover noise
Other drive :
Squeaking . . oE . . MA Section
of fizzing A B B c be[ts: (S}]{:klﬂg Grive belt deflection {“Checking
or slipping) Drive Beits”,
Other drive “ENGINE
Creaking A B A B A B belts {Slip- Idler pulley bearing operation MAINTE-
ping) NANCE")
Front of
engine LC Section
{“Water
Pump
squi” A B — B A B nW;::r PUMD | water pump operation Inspection”,
crea “ENGINE
COOLING
SYSTEM”)
A: Closely related B: Related C: Sometimes related —: Not related

EM-9
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OUTER COMPONENT PARTS

SEC. 1202140+ 147+ 150+ 163 + 164 » 210 » 220 » 221 » 230 « 231

2938 [ 1st: 9 - 11 (0.9 - 1.1,6.5 - 8.0)
(6 35 2 LDJZ 61822 (18- 22,13 16) EGR temperature sensor
P T Ee nd: 18 — 8-2213-
26.0 - 33.9) [ 15-25¢1.5-25,11-18)

1116 ~19
(1.6~-1.9,
12- 35 45

B
“("‘\(Eeﬁmbe
f;
’/

Oil level gauge

,T“

[(O21-26(21-27,15-20
Knock sensor

Oil filter : N37.3-48.0
bracket X/ (3.8~ 4.9,
: 27.5 - 35.4)
Oil fitter
qr ; _ 6245165
g 5} O T L@ (0.52 - 0.66,
1‘ ‘i“ 45.1 — 57.3)

Thermostat
Water inlat
T16-21 g

.

(1.6-21,12-1%) A piad
i // ? \"‘l T (]
(@63 8.3 o , / ey (ﬁ A
® {0.64 - 0.85, 55.6 ~ 73.8) L4 ‘///' Bed”
[ 1621 % ry! & = 03
(1.6-21,12 -15) é == \ ﬁ:@j
@\ Q \ \
Water pump pulley & Water pump ' ~ Front heated oxygen sensor ) s%- \..Cover
Crank pull 40 - 50 (4.1 —5.1,30 - 37 U
@ 6-10 / Generator l rank puiey [DJ ( ) i\“ \ 1:
(0.6 1.0, 52~ 87) Exhaust manifold ]

[T 16-19

\\ oo

Taa-59
AN L?j(zls 6.0,33 - 43)
)2 . ‘
/

(1.6 - 1.9,
12-14)—\@9 ! N\ (0.95-1.1, y/
\ 82.5 — 95.5) Jf-;ff-f.f;’ cable
. Ne il
Adjusting bar & " \ dl:|t
enerator \ i
bracket ; g il

[T 45 - 60 (4.6 - 61,33 - 44)

[z 152

] H16—21 (1.6-21,12-15) (14.5 - 15.5, 105 — 112)
tN-m {(kg-m, in-1b)

{3 N-m (kg-m. ft-Ib)
: Apply liquid gasket. Use Genuine RTV Silicone Sealant, Part No. 999 MP - A7007, Three Bond TB 1207D or equivalent.
: Lubricate with new engine oil.

AEM366

88
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OUTER COMPONENT PARTS

SEC. 140+ 147 » 220 » 221 « 226

(@3- 10.8(0.95 - 1.1,825-95.5)

Engine front

|§| :MNm (kg-in, in-lb}
O : N-m (kg-m, ft-Ib)

Non - California model

[9)20 - 20 (2.0 - 3.0, 14— 22)

[

L

[ 37.3-as0
(3.8- 4.9,
27.5 - 35.4)

[@)93¢51 — 65

(0.52 — 0.66, 45.1 — 57.3}

[T} 36 — 49.(4.0 — 5.0, 29 — 38)

(4.1-5.1,30-37) (0.52 - 0.68,

45.1 - 57.3)

I L<EAREE

AEM367

@ Spark plug
Ignition wire
Camshaft position sensor built into
distributor

@ Front heated oxygen sensor

(4) EGR tube
(@ Exhaust manifold cover

(5) Fxhaust manifold

EM-11
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OUTER COMPONENT PARTS

Exhaust manifold

Tighten in numerical order.
Loosen in reverse order.

[O)37.3-48.0(3.8 - 49,275 35.4)

(3] : N-m {kg-m, ft-Ib)

Intake manifold

Engine front >

[ Racker cover

— Tighten in numerical order.
Loosen in revarse crder.

[O]15.7-18.6 (1.6-1.9,11.6 - 13.7)

Tighten in numerical order.
Loosen in reverse order.

1st:[T9-11(0.9-1.1,65-8.0)
2nd: [qm —22(1.8-2.2,13—16)

AEM368

90
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COMPRESSION PRESSURE

. ey
Measurement of Compression Pressure &
1. Warm up engine.
2. Turn ignition switch off. A,

3. Release fuel pressure.
Refer to EC section (“Fuel Pressure Release”, "BASIC SER-
VICE PROCEDURE").

4. Remove all spark plugs.

5. Disconnect distributor center cable.

6. Attach a compression tester to No. 1 cylinder. EC
7. Depress accelerator pedal fully to keep throttle valve wide
open. ‘
8. Crank engine and record highest gauge indication. FE
9. Repeat the measurement on each cylinder as shown above,
¢ Always use a fully-charged battery to obtain specified
engine speed. GL
Compression pressure: kPa (kg/cm?, psi)/rpm
Standard .
1,226 (12.5, 178)/300 L]
Minimum
1,030 (10.5, 149)/300 .
Difference limit between cylinders Al

98 (1.0, 14)/300
10. If compression in ocne or more cylinders is low: _
a. Pour a small amount of engine oil into cylinders through 3
spark plug holes.
b. Retest compression.
¢ If adding oil improves cylinder compression, piston rings
may be worn or damaged. If so, replace piston rings after
checking piston. o
e If pressure stays low, a valve may be sticking or seating "
improperly. Inspect and repair valve and valve seat. (Refer
to SDS, EM-52 and EM-54.) If valve or valve seat is dam-

aged excessively, replace it. RA
e |f compression stays low in two cylinders that are next to

each other:

a. The cylinder head gasket may be leaking, or B

b. Both cylinders may have valve component damage.
Inspect and repair as necessary.

2al
i)

BT

i

EL

X
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OIL PAN

SEC. 110

g@; —— Washer Q
: N-m (kg-m, in-1b) 59-6.9
{0.6 - 0.7, 52 - 61)

n : N-m (kg-m, ft-Ib) Drain plug
294 -39.2

E : Apply liquid gasket. Use Genuine RTV Silicone Sealant, (3.00 - 4.00, 21.69 — 28.91)
Part No. 999 MP - A7007, Three Bond TB 1207D or equivalent. AEM369

Raise vehicle and support it with safety stands.

HRemove engine under cover.

Drain engine oil.

Remove front final drive together with differential mounting
member. Refer to PD section (“Removal and Installation”,
“Front final drive”) — 4WD models only.

5. Remove front suspension member.

AL L ~crontge | Removal
R

AL~

Front suspensicn
member

SEMBOOF]

6. Remove oil pan bolts.

© © 2 _©

o O %) o
® ©® @ @
<3 L.oosen bolts in numerical order,

Front
AEM370
" T - S — 7. Remove oil pan.
))\ A2 % o a. Insert Tool between cylinder block and ail pan.
g ¢ Be careful not to damage aluminum mating surface.
= e Do not insert screwdriver, or oil pan flange will be dam-
KV10111100 aged.
(J37228) b. Slide Tool by tapping on the side of the Tool with a hammer.
8. Pull out oil pan from iront side.
/
‘ KV1OT,1//11$
(J37228)

SEM3IBSE
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OIL PAN

Installation
1. Use a scraper to remove old liquid gasket from mating surface
of oil pan. B2
MHEN

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

AEM299

2. Apply a continuous bead of liquid gasket to mating surface of
oil pan.

e Use Genuine RTV Silicone Sealant, Part No. 999 FE
MP-A7007, Three Bond TB1207D or equivalent.

¢ Apply to groove on mating surface.

¢ Allow 7 mm (0.28 in) clearance around bolt hole.

€3
=

AT

AEM300

T
Cut here. )

:&gﬂj 7 mm {0.28 in) B
T

Liquid gasket 44 F
H »

@ f': . Inner J@@

' side

i

Groove Bolt hole
SEMO15E

e Be sure liquid gasket diameter is 3.5 to 4.5 mm (0.138 to
0.177 in).
e Attaching shouid be done within 5 minutes after coating. B

N AEM301

3. |Install oil pan.
# Tighten oil pan bolts in numerical order.
[@]: 5.9 - 6.9 N-m (0.6 - 0.7 kg-m, 52 - 61 in-lb) 15,
e Wait at least 30 minutes before refilling engine oil.
4, Instali parts in reverse order of removal.

AEM3T
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TIMING CHAIN

SEC.120+=130+ 135210
1st: 2 (0.2,17)

2nd: 9.0 — 11.8 {0.92 ~ 1.2, 79.9 — 104.2)

®lsa-75

[@6.4-7.5 (0.65 - 0.76, 56.4 - 66.0)

H Refer to
“Camshaft sprocket cover

tightening procedure”, \M e‘b/

Refer to “LC"

\tclwiection.
P o

! [(13-19(1.3-1.9,9-14)
/@6.4 -75 / @é
(0.65-0.76, |
56.4-66.0) |

12 * : Suitable pin (Push piston and insert pin.

‘-\ l
pod H Refer to After instaliation, remove pin.}

“Eront cover : Apply fiquid gasket. Use genuine RTV
Silicone Sealant Part No. 999 MP-A7007,

tightening .
@ procedure”, Three Bond TB 1207 D or equivalent.
:N-m {kg-m, in-Ib)
\E [O) 142 - 152 (14.5 - 15.5, 105 - 112} () : N-m tkgem, f4b)
E : Lubnicate with hew engine oit
AEM372
@ Upper timing chain tensioner @ Front oil seal @ Crankshaft sprocket
@ Cam sprocket Front cover Chain guide
@ Upper timing chain @ Camshaft sprocket cover @ Idler sprocket
@ Water pump Qil stinger Chain tension arm
(8) Water pump pulley @V Qil pump drive gear D Lower timing chain tensioner
@ Crankshaft pulley @ Lower timing chain

94
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TIMING CHAIN

&l
SEC. 135 Camshaft sprocket cover
Front cover 64-75
(0.65 — 0.76, 66.4 — 66.0)
16-19
(16-1.9,12-149)
P
LG
e
=z n =
EG
% h
{16-18,12-14)
= P : N-m (kg-m, in-lb) M 1619 &L
@) 6.4 — 7.5 (0.65 — 0.76, 56.4 — 66.0) . -
N [O] : N-m (kg-m, ft-Ib) (1.6-19,12-14)
: Apply liquid gasket. Use Genuine RTV Silicone Sealant,
Part No. 998 MP - A7007, Three Bond TB 1207D or equivalent. MT
AEM376
il
Liquid gasket application places
~—— Front cover 2 —3 mm (0.08 — 0.12 in) dia. TE
-«ﬁ'
PD
FA
(0.08 - 0.12 in) dia.
Camshaft sprocket cover E}u@\
AEM377 AEM378
8T
Liquid gasket BT
Rubber plug
2 to 3 mm (0.08 to 012 in) EL
diameter (liquid gaskel)
SEM283D s}
95
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TIMING CHAIN

CAUTION:

¢ After removing timing chain, do not turn crankshaft and
camshaft separately, or valves will strike piston heads.

¢ When installing camshafts, chain tensioners, oil seals, or
other sliding parts, lubricate contacting surfaces with new
engine oil.

e Apply new engine oil to bolt threads and seat surfaces
when installing cylinder head, camshaft sprockets, crank-
shaft pulley, and camshaft brackets.

e Before disconnecting fuel hose, release fuel pressure.
Refer to EC section (“Fuel Pressure Release™, “BASIC
SERVICE PROCEDURE").

& Do not spill engine coolant on drive belts.

Removal

UPPER TIMING CHAIN

1. Drain coolant from both c¢ylinder block drain plug and radiator
drain cock. Refer to MA section.

Remove vacuum hoses, fuel tubes, wires, harness and con-
nectors and so on.

Remaove exhaust manifold cover and front exhaust tube.
Remove exhaust manifold.

Remove the following paris.

Air duct

Cooling fan with coupling

Radiator shroud

Disconnect injector harness connector and remove injector
tube assembly with injectors.

Remove all spark plugs and high-tension wires.

DeeeUr N

™~

- 8. Set No. 1 piston at TDC on its compression stroke.

Istnibutor 9. Remove distributor.

e Mark the position of the distributor and rotor before
removing it.

AEM373

10. Remove rocker cover.
Remove in numerical order, as shown.

® @ @
( 5 R

Loosen in numerical order.

AEM356
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TIMING CHAIN

Removal (Cont’d)

11. Remove intake cam sprocket.
¢ For retiming in cylinder head removal, apply paint marks
to timing chain matched with mating marks of both cam

sprockets. kil

Er—p®:/ D —s—s| °*
@@E@ j KJ‘@)_J Bl
(D> 7®
w0 l € _J =
<____| Engine front \—Exhaust camshaft -

12. Remove cam brackets and camshafts.
T T
Tighten in numerical order.

Mark these parts’ original positions for reassembly.
()P
= el I
Loosen in reverse order. AEM352

13. Remove camshaft sprocket cover.
¢ Upper timing chain will not be disengaged from idler sprocket.

For this reason, a stopper need not be used. TE
Cast portion of camshaft sprocket cover is located on lower -
side of idler sprocket so upper timing chain need not be dis-
engaged from idler sprocket. )
14. Remove upper chain tensioner.

{Push piston and insert a suitable pin into pin hole.)

Is Camshaft sprocket cover

15. Remove upper timing chain.
16. Remove idler sprocket bolt.
e For retiming in cylinder head removal, apply paint marks

to timing chain matched with mating mark of idler ER

sprocket.
8T
: ; ; BT
17. Loosen cylinder head bolts in numerical order.
¢ A warped or cracked cylinder head could result from
removing in incorrect order. Y
e Cylinder head bolts should he loosened in two or three ‘
sieps.
=1,
123
[Loosen in numerical order,
SEM274D
97
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TIMING CHAIN

@_fldrer shaft

Cylinder head
gasket

Front cover
SEMS63D

AEM354

98

Removal (Cont’d)

18. Remove cylinder head.
19. Remove cylinder head gasket.

e |ower timing chain will not be disengaged from crankshaft
sprocket. For this reason, a siopper need not be used.

Cast portion of front cover is located on lower side of crank-

shaft sprocket so lower timing chain need not be disengaged

from idler sprocket.

LOWER TIMING CHAIN

1. Remove upper timing chain.

Refer to “UPPER TIMING CHAIN” in “Removal” (EM-18).
2. Drain engine oil from drain plug of oil pan.

3. Remove oil pan.
Refer to “Removal” in “0Oltl. PAN"” (EM-14).

Remove oil strainer.
Remove the following parts.
Power steering drive belt
Alternator drive belt

A/C compressor drive belt
A/C compressor idler pulley
Remove cranksharft pulley.
Remove oil pump.

Remove front cover.
Inspect for oil leakage at front oil seal. Replace seal if oil leak
is present.

soNmee S OITA
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TIMING CHAIN
Removal (Cont’d)

B hofe 9. Remove the following parts. Gl
f Lower timing e Lowertiming chain tensioner (Push piston and insert a suitable
Lower timing \ Chin guide pil"l into pin hole.)
chain tensioner ¢ e Chain tension arm b4
| * |ower timing chain guide
Tension arm 10. Remove lower timing chain and idler sprocket.
LG
SEM7I6E
Inspection
Check for cracks and excessive wear at roller links. Replace
chain if necessary. EE
&l
Bl T
AEM403
Crankshat Installation &
Crankshaft ket
e e LOWER TIMING CHAIN
Qil pump drive gear . . . TF
1. Install crankshaft sprocket, oil pump drive gear and oil thrower.
Oit thrower ¢ Make sure that mating marks of crankshaft sprocket face
MY front of engine. B
g@ \ 2. Position crankshaft so that No. 1 piston is set at TDC.
Front ‘ I
v SEM205C
- 3. Install idler sprocket and lower timing chain. R
proathi ?gﬁ:;‘f'} mark o Set |I(':)wer timing chain on the sprockets, aligning mating
marks. -
) e Be careful not to damage cylinder head gasket when H
installing lower timing chain.
Tonsion 4. Install chain tension arm and chain guide. a7
5. Install lower timing chain tensioner.
¢ When installing, insert a suitable pin into pin hole to stop
piston. 85
e After installation remove the pin to release piston.
Efl
i
Mating mark Tl
::\ (Silver} //L ”JJ.}'S_
Oil pump jym W i
drive gear AEM379
99
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TIMING CHAIN

Front cover
SEMEBG3D
Flat side —
AEM391
Cylinder head bolt washer
Cylinder head side
SEM877A

SEM748D)

Chain

A Mating mark
———

AEM326

Installation (Cont’d)

6.

e e e O e O

Install front cover.

Use a scraper to remove all traces of liquid gasket from mat-
ing surface.

Alsoc remove fraces of liquid gasket from mating surface of
cylinder block.

Apply a continuous bead of liquid gasket to front cover
{Refer to EM-17).

Use Genuine RTV Silicone Sealant, Part No. 999
MP-A7007, Three Bond TB1207D or equivalent.

Be careful not to damage cylinder head gasket.

Be sure to install new front oil seal. Refer to EM-25.

Install the following parts:

Crankshatt pulley

Oil strainer and oil pan

Component parts below the engine

A/C compressor idler pulley

New cylinder head gasket

Idler shaft

Install the oil pump.

Make sure the flat side of the distributor drive shaft is
facing the engine.

install cylinder head and temporarily tighten cylinder head
bolts when installing front cover.

Apply new engine oil to bolt threads and seat surfaces.
Temporarily tighten cylinder head bolts. This Is necessary
to avoid damaging cylinder head gasket.

Be sure to install washers between bolts and cylinder
head.

UPPER TIMING CHAIN

1.

Install lower timing chain.
Refer to “LOWER TIMING CHAIN” in “Installation” (EM-21).

Install upper timing chain, chain tensioner.

. Set upper timing chain on the idler sprockets, aligning

mating marks.

When installing chain tensioner, insert a suitable pin into
pin hole to stop piston.
After installation remove the pin to release piston.

EM-22



TIMING CHAIN

Tighten in numerical order.

SEM275D

79
{8.1, 59)

29
3. 22)

Tightening torque N«m {kg-m, ft-ib)

SEM276D

Tighten in numerical order.
Loosen in reverse order.

— Intake camshaft
O GO O
g
S 65 o= o
l@ (3 —
S a__fz{__(___lj@[—_(_
<j Englne front Exhaust camshaft

AEM352

Mating mark

AEM381

Installation (Cont’d)

poTp e &

Tp e

Install camshaft sprocket cover.

D
T

Use a scraper to remove all traces of liquid gasket from mat-

ing surface.

Also remove traces of liquid gasket from mating surface of [

cylinder block.

sprocket cover (Refer to EM-17).

Apply a continuous bead of liquid gasket to camshaft m

Use Nissan Genuine RTV Silicone Sealant, Part No. 999

MP-A7007, Three Bond TB1207D or equivalent.

Be careful not to damage cylinder head gasket.

Be careful upper timing chain does not slip or jump when
installing camshaft sprocket cover.

Tighten cylinder head bolts in numerical order.

Tightening procedure

Tighten all bolts to 29 N-m (3.0 kg-m, 22 fi-Ib).
Tighten all bolts to 79 N-m (8.1 kg-m, 59 ft-Ib).

Loosen all bolts completely

Tighten all bolts to 25 to 34 N'm (2.5 to 3.5 kg-m, 18 to 25

ft-Ib).

Turn all bolts 86'; degrees clockwise, or if an angle

wrench is not available, tighten bolts to 75 tc 84 N-m (7.6

to 8.6 kg-m, 55 to 62 ft-ib).

Install camshafts and camshaft brackets.

Tightening procedure

Tighten ali bolts to 2 N-m (0.2 kg-m, 17 in-lb).

Tighten all bolts to 9.0 to 11.8 N-m (0.92 to 1.2 kg-m, 79.9

- 104.2 in-Ib).

Apply new engine cil to bolt threads and seat surfaces.

Install camshaft sprockets.

EM-23

101



TIMING CHAIN

SEMZ34EA

Distributor

AEM373

(&0 0Oe O O ed

@J‘JJS)E‘AJEJ

@@

B
® ® ®
Tighten in numerical order.
AEM357
102

Installation (Cont’'d)

*w

Install rubber plugs as follows.

Apply liquid gasket to rubber plugs.

Install rubber plugs, then move them by hand to uniformly
spread the gasket on cam sprocket cover surface.

Rubber plugs should be installed flush with the cylinder head
surface.

Install distributor.
Make sure that No. 1 piston is set at TDC and that distributor
rotor is set at No. 1 cylinder spark position. Refer to marks
made at removali.

Install rocker cover.
[@]: 8 - 11 N-m (0.8 - 1.1 kg-m, 69 - 95 in-ib).
Install all spark plugs with high-tension cords.

. Connect injector harness connector and replace injector tube

assembly with injectors.

. Install the following parts.

Radiator shroud

Cooling fan with coupling

Air duct

Instail vacuum hoses, fuel tubes, wires, harness and connec-
tors and so on.
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OIL SEAL REPLACEMENT

VALVE OIL SEAL o
1. Remove rocker cover.
2. Remove camshaft. Refer to “TIMING CHAIN" (EM-16). RiA
3. Remove valve spring and valve oil seal with Tool or a suitable ™"
tool.
Piston concerned should be set at TDC to prevent valve from
falling.
LG
4.  Apply engine oil to new valve oil seal and install it with Tool.
FE
Gl
I
SEM289D
AT
TF
11.0 (0.433)
2.5 (0.098) ‘ PO
Unit: mm (in} EA,
SEM290D
OIL SEAL INSTALLING DIRECTION A
T ¢ Install new oil seal in the direction shown.
Engin i =
ins?dee <:l I 5:?;&2 ST
Oil seal lip \%)ﬁ Dust sea! lip Bg
— SEM715A
BT
- FRONT OIL SEAL
i (O 1. Remove radiator shroud and crankshaft pulley.
2. Remove front oil seal HA
L 3 ¢ Be careful not to scratch front cover.
al,
W
B
0D
AEM385)
103
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OIL SEAL REPLACEMENT

g &

71 —
Suitable tool

SEM282D

SEMB8S5A

Engine
instde <]

Qil seal lip ™~

Enging

outside

)/~--—Du5t seal lip

SEM715A

Lk

2
et
&

.
s
25

e
2
1

R
X

.
03
fotels

2
2
o

i
iy
i
.0

5

-
A= gEMBITA

SEMBISA

3. Apply engine oil to new oil seal and install it using a suitable

tool.

REAR OIL SEAL

Remove flywheel or drive plate.
Remove rear oil seal retainer.
Remove rear oil seal from retainer.

Be careful not to scratch rear oil seal retainer.

* LN~

4. Apply engine oil to new oil seal and install it using suitable tool.
e Install new cil seal in the direction shown.

5. Install rear oil seal retainer.
a. Before installing rear oil seal retainer, remove all traces of lig-

uid gasket from mating surface using a scraper.
¢ Also remove traces of liquid gasket from mating surface
of cylinder block.
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OIL SEAL REPLACEMENT

b. Apply a continuous bead of liquid gasket to mating surface of €l
Diameter of rear oil seal retainer.
liquid gasket: e Use Genuine RTV Silicone Sealant, Part No. 999 .
2.0 - 3.0 mm (.4

(0.08 - 0.12 in} MP-A7007, Three Bond TB1207D or equivalent.
® Apply around Inner side of bolt holes.

AEM404

e
=
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CYLINDER HEAD

SEC.111+130 [®fs-1108-11,89-95

|
"in“TIMING CHAIN™.

[0} Reter to “Installation” in
“TIMING CHAIN".

O
O g
io—
I

®
T}P

I
: =

: Apply liquid gasket. Use Genuine
RTV silicone sealant, Part No. 999
MP-A7007, Three Bond TB 1207D
or equivalent.

E : Lubricate with new engine oil.
[ : N-m (kg-m, in-Ib)
3] - Nem (kg-m, ft-1b} Cytinder head gasket §4

AEM353

Oil fitler cap
Rocker cover
Camshaft bracket
Intake camshaft
Exhaust camshaft
Shim

Valve fifter @ Intake valve
Valve cotter Exhaust valve
Spring retainer (15 Rubber plug
Valve spring Cylinder head
Spring seat 7 Cylinder head bolt
Valve oil seal

@OE@EE
POE®R
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CYLINDER HEAD

CAUTION:

When installing camshafts, chain tensioners, o#! seals, or
other sliding parts, lubricate contacting surfaces with new
engine oil.

Apply new engine oil to threads and seat surfaces when
installing cylinder head, camshaft sprocket, crankshaft
pulley, and camshatt bracket.

Attach tags to valve lifters so as not to mix them up.

Removal and Installation

¢ Removal and installation procedures are the same as
those for timing chain. Refer to “Removal” and “Instafla-
tion” in “TIMING CHAIN"” (EM-18, EM-22).

¢ Before removing camshaft and idler sprockets, apply
paint marks to them for retiming.

Disassembly

1.

Remove intake manifold and exhaust manifold. Refer to
“OUTER COMPONENT PARTS” (EM-10).

2. Remove valve components.
3. BRemove vaive cil seal with a suitable tool.

EM-29
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CYLINDER HEAD

SEM234D

SEM926C

SEMB4gA

Inspection

CYLINDER HEAD DISTORTION

Clean surface of cylinder head.
Use a reliable straightedge and feeler gauge to check the flatness
of cylinder head surface.
Check along six positions shown in the figure.
Head surface flatness:
Standard Less than 0.03 mm (0.0012 in)
Limit 0.1 mm (0.004 in)
If beyond the specified limit, replace it or resurface it.
Resurfacing limit:
The limit of cylinder head resurfacing is determined by the
cylinder block resurfacing.
Amount of cylinder head resurfacing is “A”.
Amount of cylinder block resurfacing is “B”".
The maximum limit:
A+ B =0.2 mm (0.008 in)
After resurfacing cylinder head, check that camshaft rotates freely
by hand. If resistance is felt, cylinder head must be replaced.
Nominal cylinder head height:
126.3 - 126.5 mm (4.972 - 4.980 in)

CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

CAMSHAFT RUNOUT

1. Measure camshaft runout at the center journal.
Runout (Total indicator reading):
Standard:
Less than 0.02 mm (0.0008 in)
Limit:
0.04 mm (0.0016 in)
2. If it exceeds the limit, replace camshatt.

CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height:
intake 42.505 - 42.695 mm (1.673 - 1.681 in)
Exhaust 40.905 - 41.095 mm (1.610 - 1.618 in)
Cam height wear limit:
intake & Exhaust
0.2 mm (0.008 in)
2. If wear is beyond the limit, replace camshaft.
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CYLINDER HEAD

AEM328

Dial gauge

SEM297D

Inspection (Cont’d)
CAMSHAFT JOURNAL CLEARANCE

1.

2.

Install camshaft bracket and tighten bolts to the specified
torque.
Measure inner diameter of camshaft bearing.
Standard inner diameter:
#1 to #5 journals
28.000 - 28.025 mm (1.1024 - 1.1033 in})

Measure outer diameter of camshaft journal.
Standard outer diameter:
#1 to #5 journals
27.935 - 27.955 mm (1.0998 - 1.1006 in)
If clearance exceeds the limit, replace camshaft and/or cylin-
der head.
Camshaft journal clearance:
Standard 0.045 - 0.090 mm (0.0018 - 0.0035 in)
Limit 0.12 mm (0.0047 in)

CAMSHAFT END PLAY

1.
2.

3.

4,

Install camshaft in cylinder head.
Measure camshaft end play.
Camshaft end play:
Standard
0.070 - 0.148 mm (0.0028 - 0.0058 in)
Lirnit
0.2 mm (0.008 in)
If end play exceeds the limit, replace camshaft and remeasure
camshaft end play.
If end play still exceeds the limit after replacing camshaft,
replace cylinder head.

CAMSHAFT SPROCKET RUNOUT

1.
2.

3.

Install sprocket on camshaft.
Measure camshaft sprocket runout.
Runout (Total indicator reading):
Limit 0.15 mm (0.0059 in)
If it exceeds the limit, replace camshaft sprocket.

VALVE GUIDE CLEARANCE

1.

Measure valve deflection as shown in figure. (Valve and valve
guide mostly wear in this direction.)
Valve deflection limit (Dial gauge reading):
Intake & Exhaust
0.2 mm (0.008 in)

EM-31
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CYLINDER HEAD

SEMOD0BA

}/ / Suitable reamer

SEM300D

Inspection (Cont’'d)

2. If it exceeds the limit, check valve to valve guide clearance.
a. Measure valve stem diameter and valve guide inner diameter.
b. Check that clearance is within specification.

Valve to valve guide clearance = Valve guide inner diameter -
Valve stem diameter:

Unit: mm ({in)
Standard Limit
0.020 - 0.053
Intake (0.0008 - 0.0021) 0.08 (0.0031}
0.040 - 0.073
Exhaust (0.0016 - 0.0029) 0.1 (0.004)

c. If it exceeds the limit, replace valve and remeasure clearance.
e |f clearance still exceeds the limit after replacing valve, replace
the valve guide.

VALVE GUIDE REPLACEMENT

1. To remove valve guide, heat cylinder head to 120 to 140°C
(248 to 284°F) by soaking in heated ail.

2. Drive out valve guide with a press [under a 20 kN (2 ton, 2.2
US ton, 2.0 Imp ton) pressure] or hammer and suitable tool,

3. Ream cylinder head valve guide hole.
Valve guide hole diameter
(for service parts):
Intake & Exhaust
11.175 - 11.196 mm (0.4400 - 0.4408 in)

EM-32



CYLINDER HEAD

Inspection (Cont’d)

4. Heat cyiinder head to 120 to 140°C (248 to 284°F) and press &l
service valve guide onto cylinder head.
Projection “L™:
13.3 - 13.9 mm (0.524 - 0.547 in) Bl

LG

SEMIOD
Sutablo roamar 5. Ream valve guide. EG

Finished size:
Intake & Exhaust

7.000 - 7.018 mm (0.2756 - 0.2763 in) FE
GL
(el

SEM3060D
VALVE SEATS AT

Check valve seats for pitting at contact surface. Resurface or

replace If excessively worn. TE

e Before repairing valve seats, check valve and valve guide
for wear. If they have worn, replace them. Then correct
valve seat. i)
e Use both hands to cut uniformly.

SEM302D

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses. Boring should not continue
beyond the bottom face of the seat recess in cylinder head. Set gx
the machine depth stop to ensure this.

2. Ream cylinder head recess.

Reaming bore for service valve seat &7
Oversize [0.5 mm (0.020 in)]:
Intake 38.000 - 38.016 mm (1.4961 - 1.4967 in)
Exhaust 32.700 - 32.716 mm (1.2874 - 1.2880 in) pg¢

Use the valve guide center for reaming to ensure valve seat

aemresal  Will have the correct fit.

3. Heat cylinder head to 120 to 140°C (248 to 284°F).
4. Press fit valve seat until it seats on the bottom.

SEMO0BA
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CYLINDER HEAD

SEM892B

SEME21F

T

SEM1884

—-I ’«* S (Out-of-square}

SEM28BA

EM113

112

Inspection (Cont’d)
5. Cut or grind valve seat using suitable tool to the specified
dimensions as shown in SDS.
6. After cutting, lap valve seat with abrasive compound.
7. Check valve seating condition.
Seat face angle “«’’;
44°53' - 45°07' deg.
Contacting width “W":
Intake
1.48 - 1,63 mm (0.0583 - 0.0642 in)
Exhaust
1.8 - 2.0 mm (0.071 - 0.079 in)

8. Use a depth gauge to measure the distance between the
mounting surface of the cylinder head spring seat and the
valve stem end. If the distance is shorter than specified, repeat
step 5 above to adjust it. If it is longer, replace the valve seat
with a new one.

Valve seat resurface limit “L":
Intake 42.02 - 42.52 mm (1.6543 - 1.6740 in)
Exhaust 42.03 - 42.53 mm (1.6547 - 1.6744 in)

VALVE DIMENSIONS

Check dimensions of each valve. For dimensions, refer to SDS
{EM-52).

When valve head has been worn down to 0.5 mm (0.020 in) in
margin thickness, replace vaive.

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less.

VALVE SPRING

Squareness

1. Measure dimension “S".
Out-of-square “S$”:
Less than 2.2 mm (0.087 in)
2. If it exceeds the limit, replace spring.

Pressure

Check valve spring pressure at specified spring height.
Pressure: N (kg, Ib) at height mm (in)
Standard
418.0 (42.6, 93.9) at 29.17 {1.1484)
Limit
393.0 (40.1, 88.4) at 29.17 {1.1484)
If it exceeds the limit, replace spring.
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CYLINDER HEAD
Inspection (Cont’d)

VALVE LIFTER AND VALVE SHIM &l
1. Visually check contact and sliding surfaces for wear and
scraiches. B2

LG
SEM160D
/ ‘\)/ 2, Check diameter of valve lifter and valve lifter guide bore. =G
/A Valve lifter diameter:
o 33.960 - 33.975 mm (1.3370 - 1.3376 in)
I\*> P — FE
Ve )
= GL
j]\gj/ k)
SEM161D
AT

Lifter guide bore diameter:
34.000 - 34.021 mm (1.3386 - 1.3394 in)
Valve lifter to valve lifter guide clearance: .
0.025 - 0.061 mm (0.0010 - 0.0024 in) F
If it exceeds the standard diameter or clearance, replace valve
lifter or cylinder head.

2]
<] Engine front
SEM303D
R
[ \ Assembly |
% 1. Install valve component paris.
Wide pitch e Always use new valve oil seal. Refer to “OlL SEAL [E=
' REPLACEMENT"” (EM-25).
. r e Before installing valve oil seal, install valve spring seat. _
= - e Install outer valve spring {(uneven pitch type) with its nar- &7
r Narrow pitch row pitch side toward cylinder head side.
! - s After installing valve component parts, tap valve stem tip
A4 with plastic hammer to assure a proper fit. RS

Cylinder head side
SEME38B

ET

Valve Clearance

CHECKING
Check valve clearance while engine is warm but not running.
Remove rocker cover and all spark plugs.

Set No. 1 cylinder at TDC on its compression stroke. Bl
Align pointer with TDC mark on crankshaft pulley.

Check that valve lifters on No. 1 cylinder are loose and valve

lifters on No. 4 are tight. B
If not, turn crankshaft one revolution (360°) and align as above.

LK NNES

AEM3I5E5

113
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CYLINDER HEAD

Valve Clearance (Cont’d)
3. Check only those valves shown in the figure.

4. Using a feeler gauge, measure clearance between valve lifter
and camshaft.
® Record any valve clearance measurements which are out of
specification. They will be used later to determine the required
replacement adjusting shim.
Valve clearance (Hot):
Intake
0.31 - 0.39 mm (0.012 - 0.015 in)
Exhaust
0.33 - 0.41 mm (0.013 - 0.016 in)

5. Turn crankshaft one revolution (360°) and align mark on crank-
shaft pulley with pointer.

6. Check those valves shown in the figure.

® Use the same procedure as mentioned in step 4.

7. if all valve clearances are within specification, install the fol-
lowing parts.

e Hocker cover

e All spark plugs

AEM383
ADJUSTING
Tool (A} Adjust valve clearance while engine is cold.
KV 101151 1. Tum crankshatft to position cam iobe on camshaft of valve that

must be adjusted upward.
2. Place Tool {A) around camshalt as shown in figure.
3. Rotate Tool (A) so that lifter is pushed down.
Before placing Tool (A), rotate notch toward center of cylinder
head (See figure.), to simplify shim removal later.
CAUTION:
Be careful not to damage cam surface with Tool {A).

4, Place Tool (B} between camshaft and the edge of the valve
lifter to retain valve lifter.

CAUTION:
e Tool (B) must be placed as close to camshaft bracket as
possible.

e Be careful not to damage cam surface with Tool (B).
5. Remove Tool (A).

1124
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CYLINDER HEAD

Vg
A .
-, Sunab!eﬁl /

SEM145D

224 )" o m

4&: is stamped.

SEMS308D

KV10115120
(J38972-2)

SEM518EA

Valve Clearance (Cont’d)

6.

7.
a.
b.

Remove adjusting shim using a smali screwdriver and a mag- *

netic finger.

Determine replacement adjusting shim size as follows.
Using a micrometer determine thickness of removed shim.

Calculate thickness of new adjusting shim so valve clearance

comes within specified values,
A = Thickness of remaved shim
N = Thickness of new shim
M = Measured valve clearance
Intake & Exhaust:
N=R+[M - 0.37 mm {0.0146 in)]

Shims are available in thicknesses from 1.96 mm (0.0772 in) to
2.68 mm {0.1055 in), in steps of 0.02 mm {0.0008 in).

C.

Select new shim with thickness as close as possible to calcu-
lated value.
Refer to SDS, EM-53.

Install new shim using a suitable tool.

Install with the surface on which the thickness is stamped
facing down.

Place Tool (A) as mentioned in steps 2 and 3.

. Remove Tool (B).
. Remove Tool (A).
. Recheck valve clearance.

Refer to “CHECKING” {EM-35).

EM-37
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ENGINE REMOVAL

SEC. 112

[0 : Nm (kg-m, ft-1b)

AEM398

116
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ENGINE REMOVAL

WARNING:

¢ Position vehicle on a flat and solid surface.

® Place chocks at front and back of rear wheels.

¢ Do not remove engine until exhaust system has com-
pletely cooled off.

Otherwise, you may burn yourself and/or fire may break
out in fuel line.

e Before disconnecting fuel hose, release fuel pressure.
Refer to EC section (“Fuel Pressure Release”, “BASIC
SERVICE PROCEDURE”).

¢ Be sure to hoist engine and transmission in a safe man-
her.

¢ For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALQG.

CAUTION:

e When lifting engine, be sure to clear surrounding parts.
Take special care near accelerator wire casing, brake lines
and brake master cylinder.

¢ In hoisting the engine, always use engine slingers in a
safe manner.

e Before separating engine and fransmission, remove the
crankshaft position sensor (OBD) from the assembly.

e Always take extra care not to damage edge of crankshaft
position sensor (OBD) or ring gear teeth.

Removal

1. Drain coolant from engine block and radiator. Refer to MA
section (“Changing Engine Coolant”, “ENGINE MAINTE-
NANCE"}.

2. Release fuel pressure. Refer to EC section (“Fuel Pressure
Release”, “BASIC SERVICE PROCEDURE").

3. Remove negative battery cable.

4. Remave hood. Refer to BT section.

5. Remove air cleaner.

6. Remove power steering drive belt, generator drive belt and
A/C compressor drive belt.

7. Remove radiator. Refer to LC section (“Radiator”, “ENGINE
COOQLING SYSTEM").

8. Remove exhaust manifold heat shield.

9. Disconnect exhaust system from #1 catalytic converter.

10. Remove A/C compressor from bracket. Refer to HA section

11.

(“Compressor Mounting”, “SERVICE PROCEDURES”).
Disconnect accelerator wire, vacuum hoses, electrical
connectors, heater hoses and vacuum booster hose.

EM-39
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ENGINE REMOVAL

Removal (Cont’d)

12. Remove four power steering pump bolts.
13. Remove transmission Refer to MT or AT section (“Remaoval”,

“REMOVAL AND INSTALLATION"™).
14. Remove LH and RH engine mounts.
15. Remove engine.

Engine Lift

\ : ——

AEM395
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Installation
o Install in reverse order of removal.
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CYLINDER BLOCK

SEC. 110120+ 135+ 150 « 210

For Canada model

Qil jet ’
e
S,
(16-1.9,12 - 14)}

[J)30-40(3.1- 4.1,22—30)§

16-19

Piston rings -

Piston
Piston pin—;

Snap ring Q —?

L]
Connecting rod /?

Main bearing
Connecting rod

bearing

(O] ighten in two stages: f

1st 14 - 16 (1.4~ 1.5, 10 - 12)
2nd 60 = § deg.

Main bearing cap

P [46-56(47-57,34-41)

E : Lubricate with new engins oil.

: Apply liquid gasket. Use Nissan Gehuine
RTV sflicona sealant, Part No. 898 MP-A7007,
Three Bond TB1207D or equivalent.

:N-m {kg-m, in-Ib}
[DJ :N-m {(kg-m, ft-lb)

Drain plug
()34 - 44 (35- 45,25 -33)

Cylinder block
Rear oil seal retainer

%Rear oil seal §39

64-75
(0.65 - 0.76,
56 — 66)

P [Cl142-152(14.5 - 155,105 - 112)

——
(0.5-0.6,43.4 - 52.1)f

4.9-59 (
| -
q ﬂ% J Drive plate {(A/T)
Crankshaft % - Rear plate (A/T}
‘w\ Pilot converter (A/T}
Dust cover (A/T)

[T 142152
(14.5-15.5,
105-112)

Flywheel

Drive plate rainforcement

Qil strainer

00_
L)

{M/T}

W

Rear plate

(M/T)

Filat bushing {(M/T)

AEM358

EM-41
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CYLINDER BLOCK

L

L

KV1D1{}5001
{ —

—

)

SEMT744

EEM118

AEM023

Micrometer

AEMO024

CAUTION:

When instafling sliding paris (bearings, pistons, etc.),
lubricate contacting surfaces with new engine oil.

Place removed parts such as bearings and bearing caps
in their proper order and direction.

When installing connecting rod nuts and main bearing cap
bolts, apply new engine oil to threads and seating sur-
faces.

Do not allow any magnetic materials to contact the ring
gear teeth of flywheel or drive plate.

Disassembly
PISTON AND CRANKSHAFT

1. Place engine on a work stand.

2. Drain coolant and oil.

3. Remove oil pan.

4. Remove timing chain. Refer to “Removal” in “TIMING CHAIN"
(EM-18}.

5. Remove water pump.

6. Remove cylinder head.

7. Remove pistons with connecting rods.

8. Remove bearing caps and crankshaft.

e Before removing bearing caps, measure crankshaft end
play. Refer to EM-49.

¢ Boits should be loosened in two or three steps.

Inspection

PISTON AND PISTON PIN CLEARANCE

1.

2.

3.

Measure inner diameter of piston pin hole “dp”.
Standard diameter “dp”’:
20.993 - 21.005 mm (0.8265 - 0.8270 in)

Measure outer diameter of piston pin “Dp”.
Standard diameter “Dp”’:
20.989 - 21.001 mm (0.8263 - 0.8268 in)
Calculate piston pin clearance.
dp - Dp = -0.002 - 0.01 mm (-0.0001 - 0.0004 in)
If it exceeds the above value, replace piston assembly with pin.
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CYLINDER BLOCK
Inspection (Cont’'d) -~
PISTON RING SIDE CLEARANCE @l

NG Side clearance:
Top ring 0.04 - 0.08 mm (0.0016 - 0.0031 in) i
2nd ring 0.03 - 0.07 mm {0.0012 - 0.0028 in) A
Max. limit of side clearance:
Feeler 0.1 mm (0.004 in)
gauge If out of specification, replace piston ring. m
If clearance exceeds maximum limit with new ring, replace piston.

/
OK - T

Feeler gauge

Ring SEM249CA
PISTON RING END GAP EC
Feeler gauge )/()3228\0 S OEnd g::: G
P|ston-,| \ t TOp ring
@ [ y 0.28 - 0.52 mm (0.0110 - 0.0205 in) IFE
i ’ 2nd ring
[C] 0.45 - 0.69 mm (0.0177 - 0.0272 in) -
p—— (R or T is punched on the ring.) el
‘&‘ 0.55 - 0.70 mm (0.0217 - 0.0276 in)
Ring {N is punched an the ring.)
S N Qil ring LT
Ring > 3 // . S/émmc 0.20 - 0.69 mm (0.0079 - 0.0272 in)
. Max. limit of ring gap: )
Refer to SDS, EM-57. AT

If out of specification, replace piston ring. If gap exceeds maximum
limit with a new ring, rebore cylinder and use oversized piston and
piston rings. Refer to SDS, EM-57. TF
e When replacing the piston, check cylinder block surface for
scratches or seizure. If scratches or seizure are found, hone

or replace the cylinder block. [0
P&
Bend CONNECTING ROD BEND AND TORSION A
Feeler gauge Bend:
=> Limit 0.15 mm (0.0059 in) .
2 per 100 mm (3.94 in) length i
~ Torsion:
; Limit 0.30 mm (0.0118 in) o
— per 100 mm (3.94 in) length ol
Z If it exceeds the limit, replace connecting rod assembly.
SEMO33F
BT
[l
EL
(D)
SEMO03F
121
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CYLINDER BLOCK

Inspection (Cont’d)
CYLINDER BLOCK DISTORTION AND WEAR

1. Clean upper face of cylinder block.
Use a reliable straightedge and feeler gauge to check the flat-
ness of cylinder block surface. Check along six positions
shown in figure.
Limit:
0.1 mm (0.004 in)
2. If out of specification, resurface it.
The limit for cylinder block resurfacing is determined by cylin-
der head resurfacing. '
Amount of cylinder head resurfacing is “A”
Amount of cylinder block resurfacing is “B”
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)
Nominal cylinder block height
from crankshait center:
246.95 - 247.05 mm (9.7224 - 9.7264 in)
3. It necessary, replace cylinder block.

Measuring peints

SEM2E5CE

PISTON-TO-BORE CLEARANCE

1. Using a bore gauge, measure cylinder bore for wear, out-of-
round and taper.
Standard inner diameter:
Refer to SDS, EM-55.

Wear limit: 0.2 mm (0.008 in)

Qut-of-round (X - Y) standard: 0.015 mm (0.0006 in)
Taper (A — B) standard: 0.010 mm (0.0004 in)
f If it exceeds the limit, rebare all cylinders. Replace cylinder
block if necessary.
Check for scratches and seizure. If seizure is found, hone it.

—120 (4.72)

Unit: mm {in)
SEM040 2.

e [f cylinder block and piston are replaced, match piston
\ Piston grade number grade with grade number on cylinder block upper surface.

AN
[ \\\

= QOO0

Front

SEM257C

3. Measure piston skirt diameter.
Piston diameter “A”:
Refer to SDS, EM-57.
Measuring point “a” (Distance from the top):
Approximately 48 mm (1.89 in)
4. Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance “B™:
0.020 - 0.040 mm (0.0008 - 0.0016 in)
5. Determine piston oversize according to amount of cylinder
wear.

SEM258C
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CYLINDER BLOCK

Inspection (Cont’d)
Oversize pistons are available for service. Refer to SDS, @I

EM-57.
6. Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter “A”. Jelis

Rebored size calculation:

D=A+B-C
where,
D: Bored diameter

A: Piston diameter as measured X
B: Piston-to-bore clearance LG
C: Honing allowance 0.02 mm {0.0008 in)
7. Install main bearing caps and tighten bolts to the specified
torque. This will prevent distortion of cylinder bores. EC
8. Cut cylinder bores.
¢  When any cylinder needs boring, all other cylinders must

also be bored. e
e Do not cut too much out of cylinder bore at a time, Cut
only 0.05 mm (0.0020 in) or so at a time. -
9. Hone cylinders to obtain specified piston-to-bare clearance. G
10. Measure finished cylinder bore for out-of-round and taper.
o Measurement should be done after cylinder hore cools M
down.
A B CRANKSHAFT AT
$ & 1. Check crankshaft main and pin journals for score, wear or
I cracks. B
2. With a micrometer, measure journals for taper and out-of-
. round.
\ b Out-of-round (X - Y): eD
Main journal Less than 0.01 mm (0.0004 in) '
Crank pin Less than 0.005 mm (0.0002 in)
Taper: A - B Taper (A - B): T
Out-of-round: X — Y Main journal Less than 0.01 mm (0.0004 in) ;
SEM316A Crank pin Less than 0.005 mm (0.0002 in)
3. Measure crankshaft runout. RA
Runcut (Total indicator reading):
Less than 0.10 mm (0.0039 in} B
JI:‘)L"E‘%'
7. | BEARING CLEARANCE =
P L ® Use Msthod A or Method B. Method A is preferred because it
‘:;_ U o is more accurate. |y
@\ \\// No. 5 Method A (Using bore gauge and micrometer)
@\\J \\%@ No. 4 Main bearing =
a = 1. Set main bearings in their proper positions on cylinder block
@;\f\_ No. 3 I Ing proper p
A Y 7 and main bearing cap.
—p Ny "2 BKt
Front No. 1 SEM448C

123
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CYLINDER BLOCK

SEMS64

©

Front

9 Y1
@ O]

JicEmeN

Jr
ié
/oy

Journal grade number EEM120

Crank main
journal grade N e

number /9\ R \
1
\a g, \

AU
—_\)\ e ji/"
\\H\ 5 P SEM2720]|.

Inspection (Cont’d)

Instail main bearing cap to cylinder block.

Tighten all bolts in correct order in two or three stages.
Refer to EM-41 and EM-49.

Measure inner diameter “A” of each main bearing.

Measure outer diameter “Dm’” of each crankshaft main journal.
Calculate main bearing clearance.
Main bearing clearance = A - Dm
Standard:
0.020 - 0.047 mm (0.0008 - 0.0019 in)
Limit:
0.1 mm (0.004 in)
If it exceeds the limit, replace bearing.
If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bearing.

When grinding crankshaft journal, confirm that “L” dimen-
sion in fillet roll is more than the specified limit.

“L”: 0.1 mm (0.004 in)
Refer to SDS EM-58 & EM-59 for grinding crankshaft and
available service parts.

If crankshaft is reused, measure main bearing clearance and
select thickness of main bearing.

If crankshaft or cylinder block is replaced, select thickness of
main bearings as follows:

Grade number of each cylinder block main journal is punched
on the respective cylinder block. These numbers are punched
in either Arabic or Roman numerals.

Grade number of each crankshaft main journal is punched on
crankshaft. These numbers are punched in either Arabic or
Roman numerals.

Select main bearing with suitable thickness according to the
following example or table.

For example:
Main journal grade number: 1
Crankshaft journal grade number; 2
Main bearing grade number =1 + 2
= 3 (Yeliow)

EM-46



CYLINDER BILLOCK
Inspection (Cont’d)
Main bearing grade number and identification color:

Main journal grade number
0 1 > A
Grankshaft ¢ 0 {Black) 1 (Brown) 2 (Green)
journal grade 1orl 1 (Brown) 2 (Green) 3 {Yellow)
number 2orll 2 (Green) 3 (Yellow) 4 (Blue)

Connecting rod bearing (Big end)

e Inside micrometer— 1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod. B
e Tighten bolts to the specified torque.

3. Measure inner diameter “C” of each bearing.

BT
AEMO0Z27
4. Measure outer diameter “Dp” of each crankshaft pin journal. AT
5. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance = C - Dp: .

Standard TF

0.010 - 0.035 mm (0.0004 - 0.0014 in)
Limit .
0.09 mm {0.0035 in) PD

6. If it exceeds the limit, replace bearing.

7. If clearance cannot be adjusted within the standard of any _
bearing, grind crankshaft journal and use undersized bearing. [P
Refer to step 5 of “BEARING CLEARANCE” EM-45.

AEMO28

Crank pin 7No. 1 8. |f crankshaft is replaced, select connecting rod bearing accord-
/ ing to the following table.

grade number 7, ; No. 4
%/LD//\ Connecting rod bearing grade number: 5
8 S

These numbers are punched in either Arabic or Roman numerals.

Crank pin grade number Connecting rod bearing o
grade number <
0 0
Torl 1 .
20orl 2 %S
SEM567B
BT

Method B (Using plastigage)

CAUTION:

e Do not turn crankshaft or connecting rod while plastigage [
is being inserted.

e When bearing ciearance exceeds the specified limit,
ensure that the proper bearing has been installed. Then if 5
excessive bearing clearance exists, use a thicker main
bearing or undersized bearing so that the specified bear-
ing clearance is obtained. (0%

EM142
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CYLINDER BLOCK

AEM332

SEMO62A

AEM100

=\

Front mark

Piston grade number

Cytlinder number

SEM262C

KV10110300

SEM215E

Inspection (Cont’'d)
CONNECTING ROD BUSHING CLEARANCE (Small end)

1. Measure inner diameter “C” of bushing.
2. Measure outer diameter “Dp” of piston pin.
3. Calculate connecting rod bushing clearance.
C-Dp=
0.001 to 0.013 mm (0 to 0.0005 in) (Standard)
0.023 mm (0.0009 in} (Limit)
If out of specification, replace connecting rod assembly and/or
piston set with pin.

REPLACEMENT OF CONNECTING ROD BUSHING

{Small end)
1. Drive in small end bushing until it is flush with end surface of
rod.

Be sure to align the oil holes.
2. Ream the bushing until clearance with piston pin is within
specification.
Clearance between connecting rod bushing and pis-
ton pin:
0.001 - 0.013 mm (0 - 0.0005 in)

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):
Flywheei (M/T model)
Less than 0.15 mm (0.006 in)
Drive plate (A/T model)
Less than 0.15 mm (0.006 in)
CAUTION:
¢ Be careful not to damage the ring gear teeth.
e Check the drive plate for deformation and cracks.
¢ Do not allow any magnetic materials to contact the ring
gear teeth.
¢ Do not resurface the flywheel. Replace as necessary.

Assembly

PISTON

1. Heat piston to 60 to 70°C (140 to 158°F) and assemble piston,
piston pin and connecting rod.

e Align the direction of piston and connecting rod.

® Numbers stamped on connecting rod and cap correspond
to each cylinder.

e After assembly, make sure connecting rod swings
smoothly.

EM-48



CYLINDER BLOCK
Assembly (Cont’'d)

Punchmark side 2. Set piston rings as shown.

up if present CAUTION:

Q = ¢ When piston rings are not replaced, make sure that piston B
rings are mounted in their original positions. e

— ¢ When piston rings are being replaced and no punchmark

%‘\ is present, piston rings can be mounted with either side

Dl \u up.

SEM264C
=
S;Ip;i:ger & ® Top ring 3. Align piston rings so that end gaps are positioned as shown. £
Qil ri
& % '. u;;pl;??'ail
7 FE
Engine
front
Gl
Oil ri "
ond rin L, % = [ S jower rai Wy
q
SEM160B
7~ | CRANKSHAFT AT
@)Q@E 1. Set main bearings in their proper positions on cylinder block
- o and main bearing caps. TE
m;\\\@ No. & e Confirm that correct main bearings are used. Refer to
\\ W ﬁ’l No. 4 EM-45,
Y ¢ Apply new engine oil to bearing surfaces. B
) W
% No. 2 =
From o SEMA48C
=1
= 2. Install crankshaft and main bearing caps and tighten bolis to .

the specified torque. Refer to EM-41.
e Apply new engine oil to the bolt threads and seat surface.
®  Prior to tightening bearing cap bolts, place bearing cap in
its proper position by shifting crankshaft in the axial direc-
tion. &
¢ Tighten bearing cap bolts gradually in two or three stages. o
Start with center bearing and move outward as shown in
figure. RS
e After securing bearing cap bolts, make sure crankshaft
turns smoothly by hand.

BT
3. Measure crankshaft end play.
Crankshaft end play:
Standard ug
0.05 - 0.18 mm (0.0020 - 0.0071 in) o
Limit
0.3 mm (0.012 in}) &
If beyond the limit, replace No. 3 bearing with a new one.
Mo
127
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CYLINDER BLOCK
Assembly (Cont’d)

—Align oii hole, 4. Install connecting rod bearings in connecting rods and con-
\ necting rod caps.
< e Confirm that correct bearings are used.

Refer to EM-47.

e Install bearings so that oil hole in connecting rod alignhs
with oil hole of bearing.

& Apply new engine oil to bearing surfaces, bolt threads and
seating surfaces.

§
/

/4
/
\

SEM159B
5. Install pistons with connecting rods.

V\Ehggggrom a. Install them into corresponding cylinders with Tool.

\ /)Dﬁ/ =2 ey =S e Arrange so that front mark on piston head faces toward
R = ot @ front of engine.
e “\) & Make sure connecting rod does not scratch cylinder walil.
e Make sure connecting rod bolts do not scratch crankshaft
journals.

s Apply new engine oil to piston rings and sliding surface
of piston.

b. Install connecting rod bearing caps.
Tighten connecting rod bearing cap nuts using the following
procedure.
Connecting rod bearing nut:
(1) Tighten to 14 to 16 N'm
(1.4 to 1.6 kg-m, 10 to 12 ft-Ib). :
(2) Tighten bolts 6073 degrees clockwise
with an angle wrench.
If an angle wrench is not available, tighten
them to 38 to 44 N'm (3.9 to 4.5 kg-m, 28 to 33
ft-1b).

6. Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.2 - 0.4 mm (0.008 - 0.016 in)
Limit
0.6 mm (0.024 in)
If beyond the limit, replace connecting rod and/or crankshaft.

— REPLACING PILOT BUSHING
= 1. Remove pilot bushing (M/T) or pilot convertor (A/T).

ST16610001
{J23907)
or suitable tool

SEM916AA
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CYLINDER BLOCK

Crankshaft Pilot bushing

{M/T)

Pilot
converter

(A7)

AEM402

Assembly (Cont’d)

2.

Install pilot bushing (M/T) or pilot convertor (A/T).
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Cylinder arrangement Inine 4

Displacement cm? (cu in)

2,380 (145.78)

COMPRESSION PRESSURE

Unit: kPa (kg/cm?, psi)/300 mpm

Compression pressure

Bore and stroke mm {in} 89 x 96 (3.50 x 3.7B)
Standard 1,226 (12,5, 178)
Valve arrangement DOHC
Minimum 1,030 (10.5, 149}
Firing order 1-3-4-2
Differential {imit between
Number of piston rings cylinders 98 (1.0, 14)
Compression 2
Oit 1
Number of main bearings 5
Compression ratic 9.2
Inspection and Adjustment
CYLINDER HEAD Unit: mim {in) VALVE Unit: mm (in)
Standard Limit T (Margin thickness}
. ' Less than
Head surface distortion 0.03 (0.0012) .1 {0.004)
B
L
I
Nominal cylinder head height: SEM188

H= 1263 - 126.5 (4,972 - 4.980)

Valve head diameter “D”

SEM519E Intake

130

Exhaust

36.5 - 36.7 {1.437 - 1.445)
31.2-31.4(1.228 - 1.236)

Valve length “L”

Intake

Exhaust

101.17 - 101.47
(3.9831 - 3.9949)

98.67 - 98.97
{3.8846 - 3.8964)

Valve stem diameter "“d”

Intake

Exhaust

6.965 - 6.980 (0.2742 - 0.2748)
6.945 - 6.960 (0.2734 - 0.2740)

Valve seat angle “o

Intake & Exhaust

45°15" - 45°07"

Vatve margin “T"
Intake

Exhaust

Valve margin “T” limit

0.95 - 1.25 {0.0374 - 0.0492)
1.15 - 1.45 {0.0453 - 0.0571)
More than 0.5 (0.020)

Valve stem end surface

grinding limit

Less than 0.2 {0.008)
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SERVICE DATA AND SPECIFICATIONS (SDS)
inspection and Adjustment (Cont’d)

. =
Valve spring &l
) ) Valve clearance adjustment Unit: mm (in)
Free height mm (in) 50.3 {1.9831)
Prossure Vaive clearance (Hot) (A
N (kg, Ib) at height mm {in) Intake 0.31 - 0.38 {0.012 - D.015})
418.0 (42.8, 93.9) Exhaust 0.33- 0.41 (0.013 - 0.016)
Standard at 29.17 (1.1484)
Limit 393.0 (40.1, 88.4) Available shims
at 23.17 (1.1484)
Out-of-square mm (in) Less than 2.2 (0.087) Thickness mm (in) ldentification mark LG
1.98 (0.0772) 196
. _ ) 1.98 (0.0780) 198
Valve gwde Unit: mm (in) 2.00 (0.0787) 200 B
2.02 (0.0795) 202
2.04 (0.0803) 204
2.06 (0.0811) 206 EE
2.08 (0.0819) 208
2.10 (0.0827) 210
212 {0.0835) 212 CL
2.14 {0.0843) 214 *
2.16 (0.0850) 216
2.18 (0.0858) 218 4T
[
2.20 (0.0866) 220 il
2.22 (0.0874) 222
2.24 (0.0882) 224
2.26 (0.0690) 226 AT
SEM301D 2.28 (0.0898) 228
Standard Service 2.30 (0.0208) 230
Valve guide 2.32 (0.0913) 232 TF
2.34 (0.0821) 234
Intake 11.023 - $1.034 11.223 - 11.234 2 36 (0.0929) 236
Outer (0.4340 - 0.4344) | (0.4418 - (.4423) 2.38 (0.0937) 238 B
diameter Exhaust| 11-023 - 11.034 11.223 - 11.234 2.40 (0.0945) 240
{0.4340 - 0.4344) (0.4418 - 0.4423) 2.42 (0.0953) 242
Valve guide 2.44 (0.0961) 244 F@\
\ i 2.46 {0.0969) 246 o
ished size) [Exhaust 7.000 - 7.018 (0.2756 - 0.2763) 2.50 {0.0984) 250 2
2.52 (0.0992) 252 e
10.975 - 10.996 1.175 - 11.196
. 2.54 (0.1000} 254
Cylinder head ~ IM8KE |\ 4aoy _G4a20) | (0.4400 - 0.4408
valve guide ( R ) 2.56 (0.1008) 256 -
hole diameter Exhauet 10.875 - 10.996 11.175 - 11.196 2.58 (0.1016) 258 [E3=)
(0.4321 - 0.4329) | (0.4400 - 0.4408) 2 60 (0.1024) 260
Interference fit of valve 2.62 (0.1037) 262
guide 0.027 - 0.059 (0.0011 - 0.0023) 2.64 (0.1039) 264 ST
Standard Limit 2.66 (0.1047) 266
2.68 (0.1055) 268
0.020 - 0.053
Intake 0.08 (0.0031 RS
Stem to guide (0.0008 - 0.0021) ¢ ) ~
clearance 0.040 - 0.073
Exhaust (0.0016 - 0.0029) 0.1 (0.004) -
i
Valve deflection limit 0.2 {(0.c08)
i w = 2.24 mm
Projection length “L 13.3-13.9 (0.524 - 0.547) 2 24 {0.0882 in) o
14
Valve lifter Unit: mm (in)
N . 33.960 - 33.975 =
Valve lifter outer diameter 5L
{1.3370 - 1.3376) Thickness is stamped.
. o . 34.000 - 34.021
Lifter guide inner diameter
(1.3386 - 1.3394) SEM308D (o3
. . . 0.025 - 0.061
Clearance between fifter and filter guide (0.0010 - 0.0024)
131
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

Valve seat Unit: mm (in)

Cylinder head

INTAKE /\EXHAUST
7 /;/ g - "r/////////
% % /

1} ]

hy hy
l hz " h:
Jf i f
* 1
/< [ ——————— *34 {1.34) /< f——— 28 (1.10)
ral— 440557 _ 45007 ["1—*44°537 - 45°07!
*36.1 - 36.3 “306 - 308
*509 - (1.421 - 1.429) *50° F———————(1.205 - 1.213)
Lt d Bl d
Contacting width (W): 148 - 1863 X Contacting width (W): 18 - 2.0
(0.0583 - 0.0842) {0.071 ~ 0.079)

" Machining data

SEM952E
SEMB21F
Standard Service
Cylndor haad seat recess diameter (D) In. 37.500 - 37.516 (1.4764 - 1.4770) 36,000 - 38.016 (1.4961 - 1.4967)
y Ex. 32000 - 32.216 (1.0677 - 1.2683) 32.700 - 32.716 (1.2874 - 1.2880)
Valve seat interference fit In. 0.064 - 0.096 (0.0025 - 0.0038)
Ex. 0.064 - 0.096 (0.0025 - 0.0038)
Valve seat outer diameter (d) In. 37.580 - 37.596 (1.4795 - 1.4809) 38.080 - 38.096 (1,4992 - 1.4998)
Ex. 32.280 - 32.296 (1.2709 - 1.2715) 32.780 - 32.796 (1.2905 - 1.2912)
In. 6.1 - 6.3 (0.240 - 0.248)
Depth (H) Ex. B.1- 6.3 (0.240 - 0.248)
5.8 - 6.0 (0228 - 0.236)
Height (h,) In. 5.9 - 6.0 {0.232 - 0.236) 5.3-55(0.209-0.217)
Ex. 5.9 - 6.0 {0.232 - 0.236) 5.32 - 5.42 (0.209 - 0.213)
- 0.24 - 0.64 (0.0094 - 0.0252)
Height (h,) ' 0.34 - 0.64 (0.0134 - 0.0252)
Ex. 0.43 - 0.73 (0.0169 - 0.0287)
in. 42,02 - 42.52
Depth {L) Ex. 42.03 - 42.53
132
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

i
CYLINDER BLOCK &l
Rl 2
H
_‘-'f‘ﬁ
SEM400E EC
Unit: mm (in)
Standard Limit EIE
Distortion — 0.1 {0.004)
Grade 1 89.000 - 89.010 (3.503% - 3.5043) FQH_‘
i
Inner diameter Grade 2 89.010 - 89.020 {(3.5043 - 3.5047) 0.2 (0.008)*
Cylinder bore Grade 3 89.020 - 88.030 (3.5047 - 3.5051)
T
Out-of-round {X - Y} Less than 0.015 (C.0006) — HIT
Taper (A - B) Less than 0.010 {0.00C4) —
Difference in inner diameter between cylinders Less than 0.03 (0.0012) 0.2 (0.008) A
Pisten-to-cylinder clearance 0.020 - 0.040 (0.0008 - 0.0016) —
Cylinder block height . e
(From crankshaft center) 246.95 - 247.05 (9.7224 - 9.7264) 0.2 {0.008) fiE
* Wear limit
** Total amount of cylinder head resurfacing and cylinder block resurfacing
RS
BT
(&,
EL
(178
133
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SERVICE DATA AND SPECIFICATIONS (SDS)

CAMSHAFT AND CAMSHAFT BEARING

Inspection and Adjustment (Cont’d)

7
\ 1/

-
\l

sl
i=E

SEMSE8A BOC
EM120
Unit: mm (in)
Standard Limit

intake 42.505 - 42.695 (1.673 - 1.681) —
Cam height (A)

Exhaust 40.805 - 41.095 (1.610 - 1.618) —
Woear limit of cam height — 0.2 {0.008)
Camshaft journal to bearing clearance 0.045 - 0.090 (0.0018 - 0.0035) 0.12 (0.0047)
Inner diameter of camshaft bearing #1 fo #5 28.000 - 28.025 {1.1024 - 1.1033} —

journals

. . #1 10 #5

Quter diameter of camshaft journal (D) joumals 27.935 - 27.955 (1.0998 - 1.1006} —
Camshaft runout” Less than 0.02 {0.0008) 0.04 (0.0016)
Camshaft end play 0.070 - D.148 (0.0028 - 0.0058) 0.2 (0.008)

a 216 —

b 232 —_

c ~1 —
Valve timing (Degree on ¢rankshaft)

d 53 —

e 4 _

f 32 —

* Total indicator reading
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)

PISTON, PISTON RING AND PISTON PIN Piston ring Unit: mm {in)
Piston Standard Limit
0.040 - 0.080
Side Top {0.0016 - 0.0031) 01 (0.004)
clearance 0.030 - 0.070
- ,' 2nd (0.0012 - 0.0028) 0.1 {0.004)
[ —
I 1 T 0.28 - 0.52
a Top (0.0110 - 0.0205) 1.0 (0.039)
. 0.45 - 0.69
6 Ring gap 2nd (0.0177 - 0.0272) 1.C (0.039)
" Oil 0.20 - 0.69
/’—:h (rail ring) (0.0079 - 0.0272) 1.0{0.039)
4=
SEME0 CONNECTING ROD
Unit: mm (in)
Grade 88.970 - 88.980
No. 1 (3.5027 - 3.5031)
Grade 88.980 - 88.990
Standard |\ o (3.5031 - 3.5035) J—f
o s I
Piston skirt Grade 88.990 - 89.000 -
diameter (A) Ne. 3 {3.5035 - 3.5039} L/ D
0.5 89.470 - 89.500
Service (0.020) {3.5224 - 3.5236)
{Oversize) |4g 89.970 - 90.000 § -
{0.039) {3.5421 - 3.5433)
Dimension (a) Approximately 48 (1.89) SEMS70A
E;sion pin hole diamster 20.993 - 21.005 (0.8265 - 0.8270) Unit: mm {in)
1 “4a-cvli Standard Limit
Piston-to-cylinder bore 0.020 - 0.040 {0.0008 - 0.0016)
clearance 164.95 - 165.05
Center distance (S) . N -

{6.4941 - 6.4980)

Bend
. — 0.15 (0.0059)
. . [per 100 mm {3.94 in
Piston pin Unit: mm (in} P ¢ n
Torsion
Standard Limit [per 100 mm (394 m)] - 0.30 (00118)
Piston pin outer 20.989 - 21.001 _ Connecting rod small end 23.970 - 24.000 _
diameter {0.8263 - 0.8268) inner diameter (d)* (0.9437 - 0.9449)
Interference fit of piston -0.002 to .01 _ Piston pin bushing inner 21.000 - 21.012
pin to piston pin hole {—0.0001 to 0.0004) diameter {0.8268 - 0.8272) -
Piston pin to connecting 0.001 - 0.013 0.023 Connecting rod big end 53.000 - 53.013
red bearing clearance {0 - 0.0005) (0.0009) inner diameter (D)* {2.0866 - 2.0871) -
. 0.2-04
Side clearance (0.008 - 0.016) 0.6 (0.024)

* Without bearing

EM-57

LG

)

B

&3
e

8T

RS



SERVICE DATA AND SPECIFICATIONS (SDS)

CRANKSHAFT

Inspection and Adjustment (Cont’d)

Out-of-round @- Q
=
T @-®

-

W ¥

SEM394 EM715
Unit: mm (in)

Ne. O 59.967 - 59.975 (2.3609 - 2.3612)
Main journal diameter (Dm) Grade No. 1 59.950 - 59.967 (2.3606 - 2.3609)

No. 2 59.951 - 59.959 (2.3603 - 2.3606)

No. ¢ 49 968 - 49.974 (1.9672 - 1.9675)
Pin journal diameier {Dp) Grade No. 1 49.962 - 49.968 (1.9670 - 1.9672)

Na. 2 45.956 - 49.962 {1.9668 - 1.9670)
Center distance (7) 47.95 - 48.05 (1.8878 - 1.8017)

Standard Limit
Taper of journal and pin [@ - } Journal — 0.01 (0.000%
Pin — 0.005 (0.0002)
Cut-of-round of joumal and pin Journal — 0.01 {0.0004)
(® - @ Pin — 0.005 (0.0002)
Runout [TIR]* — 0.10 {0.0039)
Free end play 0.05 - 0.18 (0.0020 - 0.0071) 0.3 (0.012)
Fillet rail More than 0.1 (0.004)
* Total indicator reading
BEARING CLEARANCE Unit: mm (i)
Standard Limnit

Main bearing clearance 0.020 - 0.047 0.1 (0.004)

{0.0008 - 0.00189)

Connecting rod bearing 0.010 - 0.035
clearance (0.0004 - 0.0014) 0.09 {0.0035)
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SERVICE DATA AND SPECIFICATIONS (SDS)

AVAILABLE MAIN BEARING

Inspection and Adjustment (Cont’d)

AVAILABLE CONNECTING ROD BEARING

Standard Standard
Grade Thickness Identification Grade Thickness Identification
number mm (in} color number mm {in} color
1.821-1.825 1.505 - 1.508
¢ {0.0717 - 0.0719) Black c (0.0593 - 0.0594) -
1 1.825 - 1.829 Brown 1 1.508 - 1.511 Brown
(0.0719 - 0.0720) {0.0594 - 0.0595)
1.829 - 1.833 1.511 - 1.514
2 (0.0720 - 0.0722) Green 2 (0.0595 - 0.0596) Green
1.833 - 1.837
3 (0.0722 - 0.0723) Yellow
1.837 - 1.841 : : . )
4 (0.0723 - 0,0725) Blue Undersize (service) Unit; mim {in)
Thickness Cr.ank pin J?unla'
diameter “Dp
. . 1.54C - 1.548
Undersize (service) Uniit: mm {in) 0.08 {0.0031) (0.0606 - 0.0609)
L Grind so that bearing
. Main journal 1.560 - 1.568 ;
Thickness diameter “Dm” 0.12 (0.0047) (0.0614 - 0.0617) clear_a_nce is the
specified value.
{0.0098) (0.0769 - 0.0772) ' i

specified value.

MISCELLANEQUS COMPONENTS  unit mm ¢in)

Camshaft sprocket runout

Lass than 0.15 {0.0059)

[TIR]”
Flywheel runout [TIR] Less than 0.15 (C.006)
Drive plate runout [TIR]" Less than 0.15 (0.008)

* Total indicator reading
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