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PRECAUTIONS

Parts Requiring Angular Tightening

e Some engine parts are tightened with angular-tightening method rather than torque setting method.

e If these parts are tightened with torque setting method, dispersal of the tightening force {(axial bolt
force) would be two or three times wider than that of the correct angular-tightening methoed.

e Although the torque setting values {described in this manual) are equivalent to those used when bolts
and nuts are tightened with angular-tightening method, they should be used for reference only.

e To assure the satisfactory maintenance of the engine, bolts and nuts must be tightened with angu-
lar-tightening method.

¢ Before tightening the bolts and nuts, ensure that the thread and seating surfaces are clean and then
coated with engine oil.

e The bolts and nuts which require the angular-tightening method are as follows:
(1)Cylinder head bolts
(2) Main bearing cap bolts and nuts
(3) Connecting rod cap nuts

Supplemental Restraint System “AlIR BAG” and
“SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System “‘Air Bag' and “Seat Belt Pre-tensioner’” help 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 bags (located in the center of the steering wheel and on the instrument panei on -

the passenger side), seat belt pre-tensioners, sensors, a diagnosis unit, warning lamp, wiring harness

and spiral cable. Information necessary to service the system safely is included in the BF section of this

Service Manual.

WARNING: :

e 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 INFINITI dealer.

e Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

e All SRS air bag electrical wiring harnesses and connectors are covered with yellow outer insula-
tion. Do not use electrical test equipment on any circuit related to the SRS SYSTEM.

» Liquid Gasket Application Procedure

&
= f*’—j fnner a. Before applying liquid gasket, use a scraper to remove all
side traces of old gasket from maling surfaces and grooves.
Groove U Boit hole Then completely clean oil stains from these portions.

b. Apply a continuous bead of liquid gasket to mating sur-
faces. {(Use Genuine Liquid Gasket or equivalent.)
¢ Be sure liquid gasket is 3.5 fo 4.5 mm (0.138 to 0.177 in)
wide (for oil pan).
¢ Be sure liquid gasket is 2.0 to 3.0 mm (0.079 {o 0.118 in)
wide (in areas except oil pan).
SEMESOF; ¢,  Apply liquid gasket {o inner surface around bolt holes.
{Assembly should be done within 5 minutes after coaling.)
d. Wait at least 30 minutes before refilling engine oil and
engine coolant.

EM-2



PREPARATION

Special Service Tools

Tool number
{Kent-Moore No.)
Tool name

Description

ST05015000
« — )
Engine stand assembly
1) ST05011000
t — )
Engine stand
{2) ST05012000
C — )

Disassembling and assembling

Base NTO42
KV10114900 4@ instaliing boit and nut Disassembling and assembling
{ — ) > ﬁ
Engine stand support arm
Installing bolt
(J type) and nut
: (:
Engine stand
Adapter assembly (STO5615000)
Stopper © B4min)

NT043
KV10106500
( — )
Engine stand shaft

NT028
KV10114600
( — )
Engine sub-attachment

NTO18
ST10120000 Loosening and tightening cylinder head
(J24239-01) boit
Cylinder head bolt wrench

NT019

(J39773)
Valve spring compressar

NT103

Disassembling and assembling valve
componens

KV10114700
L =

Main bearing cap remover

NTO23

Removing main bearing cap

Sliding hammer

EM-3
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PREPARATION

Special Service Tools (Cont’d)

Tool number

{Kent-Moore No.} Description
Tool name
(J-38385) Loosening or tightening heated oxygen
Heated oxygen sensor sensor
wrench
NTOS5
EMO03470000 Instalting piston assembly into cylinder
{J8037) bore
Piston ring compressor
NTO44

S5T16610001
{23907)
Pitlot bushing puller

Removing crankshaft pilot bushing

NTQ45
Kv10111100 Removing ol pan
{J37228}
Seal cutter
NT046
WS39930000 Pressing the tube of liquid gasket
{ —
Tube presser
NT052
(J22794)
Compression gauge
adapter
NTOO7

EM-4



PREPARATION

Commercial Service Tools

Tool name

Description

Spark plug wrench

NTO47

Removing and installing spark plug

Valve seat cutier set

NTD48

Finishing va

lve seat dimensions

Piston ring expander

NTO30

Removing and instatling piston ring

Valve guide drift

NT015

Removing and installing valve guide

ab
Intake:
Exhaust:

oooTow

11.5 mm (0.453 in) dia.
6.5 mm (0.256 in) dia.
12.5 mm (0.492 in) dia.
7.5 mm (D.295 in) dia.

I

Valve guide reamer

NTO15

Reaming val

Intake: d,
Exhaust: d,
Intake: d,
Exhaust: d,

ve guide (1) or hole for

oversize valve guide (@

7.000 mm (0.2756 in) dia.
8.000 mm {0.3150 in) dia.
11.175 mm {0.4400 in) dia.
12.175 mm (0.4793 in) dia.

U

Front cil seal drift

NT049

Installing fro

-]
[ |

45 mm (1

nt oil seal

75 mm (2.95 in) dia.

.77 in) dia.

Rear oil seal drift

NT04g

installing rear oil seal

W
o
-

(]

110 mm {4.33 in) dia.
80 mm (3.15 in) dia.

EM-5
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OUTER COMPONENT PARTS

EGR

temperature
23-30 sensor

023 - 031, 1.7 - 22) :DJ 15-25 [H 84 - 108

IUJ 12 - 15 {15 - 25, {0.86 - 1.1,
{12 - 1.5, 11 - 18) 6.2 - 8.0)
‘B 9-1)
Intake collector _

T3] Refer to
Installation

8-10

Injector of timing (0.8 - 1.0,
harness 'L 56-12
Sub-fuel tube :

[C) Refer to installation
of timing c¢haln,

.

) - | T =T )
DN N @'@ 8 21-27,
A > ) g 15 - 20
a . : / EGR tube
Q6 - 21 ! ) //Throttle i £ [O)39 - 49

, SRy position switch f (4.0 - 5.0,
(1.6 - 21, 12 - 15) g B e H 20 -25 IOJ* 29 - 36)
{ ® ) (0.2 - 0.2, —Heated oxygen sensor

[T 40 - 50

Intake manifold gasket §29 " {41 -51,30-37)

PCV valve
G20 -29

(2.0 - 3.0, 14 - 22) Exhaust manifold for

\@ left bank
@1 27 - 31 (2.8 - 3.2, 20 - 23}

Q16 -21
(16 - 2.1, 12 - 15)

&f:

Knock sensor

s (4.5 - 53,33 . 3g) /

Exhaust manifold

[C) Atternator bracket: for right bank

16 - 21 (1.6 - 21, 12 - 15)

®

27 - 31 o
M 2.8 _3.;_2, 20 - 23) H : Nem (kg‘m, ﬂ-'b)

Front ornament cover g * Throttle body
bolts

Tightening procedure

1} Tighten al! bolis
to 9 to 11 N-m
{0.9 to 1.1 kg-m,
6.5 to 8.0 f-Ib)

2} Tighten all bolts
to 18 to 22 N-m
(1.8 to 2.2 kg-m,
13 to 16 ft-lb)

Tighten in numerical order.
[O)63 - 8.3 (0.64 - 0.85, 4.6 - 6.1)

Tighten in numerical order.

SEMB25E

60 EM-6



COMPRESSION PRESSURE

Measurement of Compression Pressure
b Ignition ccil bracket 1. Warm up engine.
2. Turn ignition switch off.
3. Release fuel pressure.
Refer to “"Releasing Fuel Pressure’ in EF & EC section. Gl
4. Remove air duct (only left bank).
5. Disconnect power transistor connectors.
6. Remove harness connector bracket (only left bank). A
7. Remove ornamental rocker covers.
8. Disconnect harness connector between ignition coil and
SEME26E power transistor.
9. Remove ignition coil bracket fixing boits and ground wire
securing screw, and pull out this bracket with ignition coils.
10. Remove all spark plugs. e
EF &
EC
FE
AT

11. Attach a compression tester to No. 1 cylinder.

12. Depress gas pedal fully to keep throttie valve wide open.

13. Crank engine and record highest gauge indication.

14. Repeat the measurement on each cylinder.

¢ Use a fully-charged battery to get specified engine speed. [F#
Compression pressure: kPa (kg/cm?, psi)/rpm

=
=

Standard

1,275 (13.0, 185)/300 RA
Minimum

981 (10.0, 142)/300
Difference limit between cylinders BR

98 (1.0, 14)/300

15. If compression pressure in one or more cylinders is low,
pour a small amount of engine oil into cylinders through
spark plug holes and retest compression.

» If adding oil improves cylinder compression, piston rings
may he worn or damaged. Replace piston rings after check-
ing piston.

¢ [ pressure stays low, a valve may be sticking or seating
improperly. Inspect valve and valve seat. Refer to SDS
(EM-45)

e If compression in any two adjacent cylinders is low and if o
adding oi! does not improve compression, there is leakage o
past the gasket surface. If so, replace cylinder head gasket.

[&p]

BF

==
a5
=
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OIL PAN

Removal

1. Remove engine under cover.
2. Drain engine oil.

3. Remove fan coupling with fan.
4. Remove the following parts.

e All drive belts

e Alternator

e A/C compressor

e Engine gusset

5. Remove steering lower joint.
6. Set a suitable transmission jack under the transmission.

Hoist engine with engine slinger.
7. Remove suspension member assembly.

8. Remove oil pan.

P S I T
S e
® GG @ ® ®

Loosen in numerical order.

SEM522E

9. Remove oil pan.

{1) Insert Tool between cylinder block and oil pan.

e Do not drive seal cutter into oil pump or rear oil seal
retainer portion, or aluminum mating face will be damaged.

e Do not insert screwdriver, or oil pan flange will be
deformed.

(2} Slide Tool by tapping its side with a hammer, and remove
oil pan.

\3&'&1‘“

=

EM-8



OIL PAN

Installation

1. Before installing oil pan, remove all traces of liquid gasket
from mating surface using a scraper.

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

A

SEM8B8C

2. Apply a continuous bead of liquid gasket to mating surface
of oil pan. Le
e Use Genuine Liquid Gasket or equivaleni.

EF &
EC

FE

SEMBEOC AT

Cut here. ® Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)

wide. Em)
7 mm (0.28 in) 3. Apply liquid gasket to inner sealing surface as shown in

o ——| I—-— figure.
Liquid gasket ! !

e Attaching should be done within 5 minutes after coating. =g
© b » |

Groove Bolt hole =
SEMO15E B

AEMO14 EL

4. Install oil pan.
e Install bolts/nuts in the reverse order of removal.
e Wait at least 30 minutes before refilling engine oil.

(T
TS e

C I

Tighten in numerical order.

SEM523E

EM-9 63



TIMING CHAIN

Chain tensioner

Y 1s .
[UJ (1133 “1' 9,9 -14) \ H(/ﬁiig, 9 - 14)-{(})13 19
~ e (1.3 - 1.9,
127 - 137 e 9-19
Upper front cover (13.0 - 140, N

84 - 101) N,

0@\@@/

for right bank VTC solenoid
3

N\

|

fiming chain for left bank

{1.6 - 22, 12 - 1§)

6.3 - 83 \
{0.64 - 0.85, i ‘
46 - 6.1) \ Oil pump chain

™,
~

-, Upper front cover\
“_for lett bank [0] 30 - 40 (31 - 4.4, 22 - 30)

Tightening torque for
o — —— upper front cover bolts —

& sensor

[Ujs.s - 8.3 (0.64 - 0.85, 4.6 - 6.1)
Less thap 40 mm (1.57 in)

| 1

| . L |

/ | | :

f/ Clea-sz— | = - . 1
/ (0.4 - 0.85, 4.6 - 6.1) ! ——— i
’.‘f : I | S— I
L M) as3 - 373 I I
H (36 - 38, 260 - 275) @ B — Camshaft position I *L: More than 40 mm (1.57 in) :

! |

| |

} |

{OJa.0 - 1.8 (0.92 - 1.2, 6.7 - 87) |
F o o e e i e  — — — —

B Nem (kg-m, ft-Ib)
: Liquid gasket

SEMB28E

64 ~ EM-10



TIMING CHAIN

Upper front cover for left bank

Do not allow liquid
gasket to protrude
inte oil groove.

Li

quid gasket
SEMB3CE

Upper front cover for right bank

g

asket SEMG29E

Liquid gasket Front cover

[ 2.0 - 3.0 mm

Liquid gaske

(0.079 - 0.118 In}
dia.

t
SEM909C

Upper from cover
for right bank

(0.079 -
Liquid gasket 0.118 in) dia.

Upper front cover
for left bank

Front cover
Liquid gasket -

for right

Chain tensioner

N

o

‘7 BEMS10G

POSITION FOR APPLYING LIQUID GASKET
Refer to “Installation” in “'OIL PAN"’ for installing oil pan.
CAUTION:

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

EM-11

Gl
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EL
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TIMING CHAIN

Loosen in numerical order.

SEMB522E
=Injector harness
OJ
‘\Lli Injector

tube

/]
- Innjector-k-— i

1,
{} Front_i

SEMB32E

SEME33E

Ornamental
rocker cover

@\
Rocker cover

SEMBI4E

Removal

1. Remove engine with transmission. Refer to "ENGINE
REMOVAL".

Remove the following parts
Suspension member

Engine mounts

A/C compressor brackst
Exhaust manifold

Cooling fan with coupling
Engine gusset

Transmission

Place engine on a work stand.

Remove ail pan.
Remove intake collector.

O Wooosoese™

6. Disconnect injector harness connector and remove injector
tube assembly with injector.
Be careful not to let rubber washer fall into intake manifold.

7. Remove intake manifold.

8. Remove ornamental rocker cover.

EM-12



TIMING CHAIN

R ﬁmﬂi
- v @ _/L_...

OF 40"

)
@

Fe——
20" :0%
[}

40 TLop O

M_‘

|port
t

-Exhaust

[ — —
= 7 Cam ﬁ . \
I T ) ~
1 v/
A
B ] L
i Sl
: % Intake
3 ] i(‘ port
Notch — [ Notch
| S
SEMB81E

SEME37E

Removal (Cont’d)

9. Remove all ignition coils and spark plugs.

10. Remove rocker covers.

11. Set No. 1 piston at TDC on its compression stroke.
Align the timing mark (orange paint) on crank pulley with
timing indicator on front cover.

Make sure the intake camshaft lobe for the No. 1 cylinder faces
the intake port and the exbaust lobe faces the exhaust port.
Reference:

It is also possible to confirm the camshaft positions by check-
ing the position of the notches on the camshaft when the No. 1
piston is at TDC of the compression stroke because the cylin-
der head bolts can be removed at that position.

12. Remove crankshaft pulley.
13. Remove camshaft position sensor and VTC solenoid.

EM-13

Gl

Rl A

LC

EF &
EC

Bl
T

&T

PO

FA

R
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TIMING CHAIN

Removal (Cont’d)

i4. Remove chain tensioners,
15. Remove upper front covers.

SN
Chain tensionar

)
for left bank
/*L/\ SEMB86C

-/

/

Ve
Chain tensioner

s .
Engine oil level ~ \ //\

gauge guide SEMS87C

16. Remove front cover.

e Timing chain wili not be disengaged or dislocated from
crankshaft sprocket unless front cover is removed. For this
reason, stopper need not be used.

Cast portion of front cover is located on lower side of crankshaft
sprocket so timing chain is not disengaged from sprocket.

Front cover

17. Remove VTC assembly and camshaft sprocket.
18. Remove oil pump chain and timing chains.

" - { o % ; H
-, 1 4 4//,;:\ , i
fff( \Jﬁiy{@’{) (s 4 \\
S

é/“‘;v&

“E/\ il D

SEMB83C

EM-14



TIMING CHAIN

P iy
‘\}‘Q"f‘_ vTC
&

L)

‘ Do not locsen any of these bolts.

assembly

SEM462E

Loasen in numerical order.

®> W

SEMS22E

SEMETSC

SEMB346E

Removal (Cont’d)

CAUTION:

Valve timing control (VTC) assembly

Do not attempt to disassemble VTC assembly since it is difficult

to reassemble accurately in the field. If they should be
disassembled, VTC assembly must be replaced with a new one. @

MA

19. Remove camshaft bracket and camshaft.

e These parts should be reassembled in their original posi- LC
tions.

20. Remove rocker arm and hydraulic lash adjuster.

e Be sure to tie each hydraulic lash adjuster with string so EF &
that it can be reassembied in its original position during EC
reassembly.

FE

AT

e If hydraulic lash adjuster is kept on Its side, there is a risk
of air entering it. After removal, always set hydraulic lash pp
adjuster straight up, or when laying it on its side, have it
soak in new engine oil.

¢ Do not disassemble hydraulic lash adjuster. BA

e Attach tags to valve liflers so as not 1o mix them up.

RA

BR

21. Remove cylinder head assembly and cylinder head gasket.

e Head warpage or cracking could result from removing in g
incorrect order.

& Cylinder head bolts should be loosened in two or three

steps. BE
HA
EL
Inspection

Check for cracks and excessive wear at roller links. Repilace if
necessary.

EM-15 69
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TIMING CHAIN

Dowel pin
™

No. 1 piston at TDC

SEMT757C,
Cylinder head bolt washer
Cylinder head side
SEMB77A

SEMB9&C

Engine oil

_,— [—Plunger

SEMB34ATE

s )

e

Tighten in numerical order.

SEMS531E

Installation

1.

2.

2)

Position crankshaft so that No. 1 piston is set at TDC on
compression stroke.

Turn crankshaft until No. 1 piston is set at approximately 45°
before TDC on compression stroke. (At this point, No. 3
piston will be at the same height as No. 1 piston to prevent
interference of valves and pistons.)

Install cylinder heads with new gaskets and temporarily
tighten cylinder head bolts for both right and left bank cyl-
inder heads when installing front cover,

Temporarily tighten cylinder head bolts. This is necessary
to avoid damaging cylinder head gaskets.

Be sure {o install washers between bolts and cylinder head.
Do not rotate crankshaft and camshaft separately, or valves
will hit piston heads.

Install hydraulic lash adjusters and check them.

When rocker arm can be moved at {east 1 mm (0.04 in} by
pushing at hydraulic lash adjuster location, it indicates that
there is air in the high pressure chamber.

Noise will be emitted from hydraulic lash adjuster if engine
is started without bleeding air.

Remove hydraulic tash adjuster and dip in a container filled
with engine ocil. While pushing plunger as shown in figure,
lightlty push check ball using proper rod. Air is completely
hled when plunger no longer moves.

Air cannot be bled from this type of lash adjuster by running the
engine.

5.

Install rocker arm, camshaft and camshaft bracket for right
bank. :

EM-16



TIMING CHAIN
Installation (Cont’d)

6. Install VTC assembiy and exhaust cam sprocket on right
bank.

MA

7. After making sure that camshafts are still correctly posi-
tioned turn crankshaft clockwise to set No. 1 piston at TDC LE
on compression stroke.

& o
N > EC
L™ RO NP Grankshatt
o T r,:k .
e - - s FE
Tt T
SEMB40E ﬂ!T
Crankshaft sprocket 8. Install two sprockets on crankshaft.

PD
FA
RA
SEME38E BR

ing mark /-~ Mating mark (silver) 9. While aligning mating marks on crankshaft sprocket and
(siver, | camshaft sprockets (on both intake and exhaust sides) with g7

{silver) ' .. . .
; those on chain, instal! chain on right bank.

e Be careful not to damage cylinder head gasket when

installing chain. BE

HA
Chain tensioner o~
. Fh TR
Mating mark ~Ticue oA A

Mating mark {gold) SEMB3GE EL

10. Install chain tensioner on right bank.

— Chain tensioner

for right bank
SEMa12C

EM-17 71
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TIMING CHAIN

Mating mark (suvg)/j?

Mating mark SEMG41E
Oil pump drive
[ sprocket
A
Front Crankshaft
side
SEM4E9E

Feeler gaug i .
[Thickness: 1mm (0.04 in)] gji pump upper7_T
chain guide  SEM01C

Installation (Cont’d)

11.

12.
13.

14.

15.

17.

Turn crankshaft approximately 120° clockwise from the
point where No. 1 piston is at TDC on compression stroke.
(At this point, valves in left bank still remain unlifted.}
GCorrectly position camshafts for left cylinder head.
Install VTC assembly and exhaust cam sprocket on left
bank.

While aligning mating marks on crankshaft sprocket and
camshaft sprockets {(on both intake and exhaust sides) with
those on chain, install chain on left bank.

Install ofl pump chain and sprockets.

install oil pump chain guides.

Place a 1 mm (0.04 in) feeler gauge between the upper
chain guide and chain before assembling chain guides.
Force applied to chain is equivaient to upper chain guide
weight.

Install front covers.
Be careful not to damage cylinder head gasket when
installing front cover.

Tighten in numerical order.

SEMB42E

EM-18



TIMING CHAIN
Installation (Cont’d)

18. Install chain tensioner for left bank.

Ve

Chain tensioner”
for jeft bank
}‘/\ SEMBB6C

MA

19. Install the following parts.
Protrusion ¢ Camshaft position sensor Le

® VTC solenoid
AT
o Note:

= @ Notch on exhausti camshaft on left bank is off-centered so that EEF@&
o camshaft position sensor can be installed properly.

i 20. install crank pulley.

.= FE

SEMBS2E AT

/9 ; \Yll W W k@)* 21. Set No. 1 piston at TDC on its compression stroke.
\/ W & & Align the timing mark (orange paint) on crank pulley with pp
v .

i)

//\/\“’ < l timing indicator on front cover.

o a"
/}  NIa Fa

2
I RA
Qrange
paint
SEMB3GE BR

22. Tighten front cover bolts.
8T

BF

Tighten cylinder head bolts.

Tightening procedure

Tighten bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).

Tighten bolts to 93 N-m (9.5 kg-m, 69 ft-Ib).

Loosen bolts completely.

Tighten bolts to 25 to 34 N-m (2.5 to 3.5 kg-m, 18 o 25 ft-ib).
Turn bolts 90 to 95 degrees ciockwise or if angle wrench is
not available, tighten bolts to 93 1o 98 N-m (8.5 to 10.0 kg-m,
69 to 72 ft-Ib}.

eeee®® &

Tighten in numerical order.

SEMS532E

EM-19 73
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TIMING CHAIN

Installation (Cont’d)

@ .
10 (0.39}

3 (0.12) ';;qu“iﬂt

Unit: mm (in) SEMEB2TE

1
3 mm (0.12 In) Liquid gasket

SEMB43E

Tighten in numerical order.

24.

\ 10 (0.39) 25.

26.

27.
28.

Before installing rocker cover, remove all traces of liquid
gasket from mating surface of rocker cover gasket to cylin-
der head.

Apply a continuous bead of liquid gasket to mating surface
of rocker cover gasket and cylinder head.

Use Genuine Liquid Gasket or equivalent.

install rocker cover.

Install oil pan. (Refer to "Installation’ in “OIL PAN")
Tighten rocker cover nuts.

Tightening procedure

STEP1

Tighten nuts to 4 N-m (0.4 kg-m, 2.9 ft-ib).

STEP?2

Tighten nuts to 10 - 12 N'm (1.0 - 1.2 kg-m, 7 - 9 fi-Ib).

SEMS23E
STEP 1 RH rocker cover STEP 2 RH rocker cover
® ® gﬁ @D 5@ f\(zh 7 (2'5) ey
~0- ~8- 3 "“—‘6‘ =y 8 O O =

—y

%@ SO

o

2500 <:>jD

LH rocker cover

@gs @ﬂ@@

o1,

ST o0 v ]

— = < > @D

o0 o0 [
Q©m©%cmoé ¢ SOMR03 50 ab

N . ] N

S —c3 ‘6‘%—6@ OB
& Tighten In numerical order. ® @)M@ Tighten in numerical order. O@:?EMGB:;E
EM-20



TIMING CHAIN

Installation (Cont’d)

29. Install intake manifolds, fuel tube assemblies (including
fuel injectors) and intake collector.

e Follow procedures 1) - 9) in order to make installation of the
fuel tube assemblies and collectors less difficult. These
procedures are necessary for proper alignment of intake @l
manifolds, fuel tube and intake collector.

WA

SEMBHME

1) Install the eight intake manifolds in their proper positions
on cylinder head, and lightly tighten mounting bolts. LE

Front SEMB4SE AT

2) Connect injector tube assemblies (including fuel injectors)
to intake manifolds, and lightly tighten mounting bolts. =)

e Be careful not to let rubber washer fall into intake manifold.

FA
RA

BR

3) Instalt intake collector and lightly tighten mounting bolts.
ST

BIF

HA

4) Tighten intake manifolds mounting bolts at cylinder head.
5) Remcocve intake collectors.
6) Tighten intake manifolds to the specified torque.

SEM466E
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TIMING CHAIN

Tighten in

numerical order.
Y order SEMA4GTE

= H--ﬁ_'—”
Right bank exhaust
manifol

Left bank exhaust manifold Sy

Tighten in numerical order.

7)
[ ]
(1)
(2)

8)
]
()
(2)

30.

~Installation (Cont’d)

Tighten sub-fuel tubes in numerical order.

Tightening procedure

Tighten all bolts to 4.2 to 5.9 N-m (0.43 to 0.60 kg-m, 3.1 to
4,3 fi-Ib).

Tighten all bolis to 8.4 to 10.8 N-m (0.86 to 1.1 kg-m, 6.2 {o
8.0 ft-Ib).

Tighten injector tube assembiies in numerical order.

Tightening procedure

Tighten all bolts to 9.3 to 10.8 N-m (0.95 to 1.1 kg-m, 6.9 to
8.0 fi-Ib}.

Tighten all bolts to 21 to 26 N-m (2.1 to 2.7 kg-m, 15 to 20
ft-Ib).

Install intake collectors and tighten to the specified torque.

Install exhaust manifolds.

EM.22



OIL SEAL REPLACEMENT

SEM917G

Valve oil seal

13.85 (0.5453)

5.35 {0.2108)

Unit: mm (in)
SEMBACE
Engine <:| Engine
inside outside
Qil seal Iip\ fDust seal lip
SEMT715A

SEMS14C]

VALVE OIL SEAL

Remove engine with transmission from vehicie.

Remove rocker cover.

Remove camshaft.

Remove rocker arm.

Remove vaive spring and valve cil seal with suitable tool.
Piston concerned should be set ai TDC to prevent valves from
failing.

W

6. Apply engine cil to new valve oil seal and install it with
Tool.

OIL SEAL INSTALLING DIRECTION

FRONT OIL SEAL

1. Remove the following paris.

Engine under cover

Cooling fan

Engine gusset

Lower rear pilate (Removal of crankshaft pulley bolt
requires removal of this part.)

Crankshaft pulley

Remove front oil seal.

e

EM-23

WA

LC
FE
AT

PD

FA

B8R

8T
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OIL SEAL REPLACEMENT

SEMB20C

SEMS21C

SEM922G

20 - 3.0 mm

SEMO22C

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

REAR OIL SEAL

1. Remove drive plate.
2. Remove rear oil seal retainer.
3. Remove traces of liquid gasket using scraper.

4. Remove rear oil seal from rear oif seal retainer.

5. Apply engine oil to new oil seal and install it using suitable
tool.

6. Apply a continuous bead of liquid gasket to rear oil seal
retainer.

EM-24



CYLINDER HEAD

Right-side bank
Cylinder head gasket @

Cylinder head bolt
Refer to installation| ,
of timing chain.

Spark plug
Ignition coil See EM-20.

é@ %\‘ Rocker cover7
%\Qﬁ%@
&

gasket Q
\

JId See EM-20.

9 - 10)
éﬂ@@@
e

4 = ® 3 EM-20. Roller rocker
Power transistor unit ')Q/// % /) %\See arm N
7 -10— v 12-14 é)
(0.7 - 1.0, ! 12-14, 2 o
51-7.2) Pe
/
/

12 - 14 Jﬁ% Cazy,
(1.2-14,9-10) @5‘3
&

Left-side bank

Cylinder head gasket Q
P see EM2e.

@,QB Cylinder head boit
& [UJFIefer ta Instaliation
g of timing chain.

/@ Rocker cover
/‘ gasket Q:Q

Single
valve spring —,
&

O]
)3
Intake valve —.
Hydraulic lash
adjuster ? 7 /@

Sodium filled !
exhaust valve Q

Camshaft bracket ﬁ

&
J S adjuster
Sodium filled

[T 16 - 21 (1.6 - 2.1, 12 - 15)

9
g

K Intake valve
i Hydraulic lash

exhaust valve

Ignition coil

IUJ P Nem (kg-m, ft-Ib)
: Liquid gasket

SEMGAGE

CAUTION:

¢ When installing sliding parts such as rocker arms, camshaft and oil seal, be sure to apply new engine

oil on their sliding surfaces.

e When tightening cylinder head bolts, Intake camshaft sprocket bolts and camshaft bracket bolts,

apply new engine oil to thread portions and seat surfaces of bholis.

EM-25

MA

BF
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CYLINDER HEAD

Pemsl "M

SEMD25C|

SEM926C

SEMB45A

Removal

e This removal is the same procedure as those for timing
chain. Refer to “Removal” in “TIMING CHAIN" (EM-15).

Disassembly

1. Remove valve components with Tool.
2. Remcve valve oil seal with a suitable tool.

Inspection

CYLINDER HEAD DISTORTION
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 resurfacing limit of cylinder head is determined by the
relationship with the amount of cylinder block 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)
After resurfacing cylinder head, check that camshaft rotates
freely by hand. If resistance is felt, cylinder head must be
reptaced.
Nominal cylinder head height:
130.7 - 130.9 mm (5.146 - 5.154 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
0.05 mm {0.0020 in)
2. If it exceeds the timit, replace camshatft.

CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height:
Intake
37.919 - 38.109 mm (1.4929 - 1.5004 in)
Exhaust
35.279 - 35.469 mm (1.3889 - 1.3964 in)
Cam wear limit:
Intake & Exhaust
0.05 mm {0.0020 in)
2. If wear is beyond the limit, replace camshaft.

EM-26



CYLINDER HEAD

SEMS28C,

g/'\

SEMI30C

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:
26.000 - 26.021 mm (1.0236 - 1.0244 in)

Measure outer diameter of camshaft journal.
Standard outer diameter:
25.935 - 25.955 mm (1.0211 - 1.0218 in)
If clearance exceeds the limit, replace camshaft and/or cyl-
inder head.
Camshaft journal clearance:
Stiandard
0.045 - 0.086 mm (0.0018 - 0.0034 in)
Limit
0.15 mm (0.0059 in)

CAMSHAFT END PLAY

1.
2.

Install camshaft and thermostat housing in cylinder head.
Measure camshaft end play.
Camshaft end play:
Standard
0.070 - 0.148 mm (0.0028 - 0.0058 in)
Limit
0.20 mm (0.0079 in)

CAMSHAFT SPROCKET RUNOUT

1.
2.

3.

Install sprocket on camshatt.
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 in a parallel direction with rocker
arm. (Valve and valve guide mostly wear in this direction.)
Valve deflection limit (Dial gauge reading):
intake & Exhaust
0.15 mm (0.0059 in)

EM-27

LG

EF &
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FE

AT

FA
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CYLINDER HEAD

Micrometer

SEMI38C

SEMO0BA

‘Exhaust side

Intake side

SEM833C

Inspection (Cont’d)

2. If it exceeds the limit, check valve to valve guide clearance.

a. Measure valve stem diameter and valve guide inner diam-
eter.

b. Check that clearance is within specification.

Valve to valve guide clearance:
Unit: mm (in)

Standard Limit
0.029 - 0.052
Intak 0.080 {0.0031
make {0.0011 - 0.0020) { )
0.035 - 0.051
Exhaust 0.080 (0.0031
xhaus (0.0014 - 0.0020) ( )

c. If it exceeds the limit, replace valve or vaive guide.

VALVE GUIDE REPLACEMENT
1. To remove valve guide, heat cylinder head to 110 to 130°C
(230 to 266°F).

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

tcol.

3. Ream cylinder head valve guide hole.
Valve guide hole diameter
{for service parts):

Intake
11.175 - 11.196 mm (0.4400 - 0.4408 in)

Exhaust
12.175 - 12.196 mm (0.4793 - 0.4802 in)

4. Heat cylinder head to 110 io 130°C (230 to 266°F) and press
service valve guide onto cylinder head.
Projection “L’:
13.15 - 13.35 mm (0.5177 - 0.5256 in)

EM-28



CYLINDER HEAD
Inspection (Cont’d)
5. Ream valve guide.
Finished size:
Intake
7.000 - 7.018 mm (0.2756 - 0.2763 in)

Exhaust @l
8.000 - 8.011 mm (0.3150 - 0.3154 in)

Suitable reamer

- VALVE SEATS

Check valve seats for any evidence of pitting at valve contact L§

surface, and reset or replace if it has worn out excessively.

e Before repairing valve seats, check valve and valve guide B
for wear. If they have worn, replace them. Then correct e

valve seat.

e Cut with both hands to uniform the cutling surface. .
FIE

SEMS34C AT

REPLACING VALVE SEAT FOR SERVICE PARTS
1. Bore out old seat until it collapses. The machine depth stop PD

should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.
- - 2. Ream cylinder head recess. FA
Reaming bore for service valve seat
[ . ) Oversize [0.5 mm (0.020 in)]:
J l Intake 39.500 - 39.516 mm (1.5551 - 1.5557 in) RA
Exhaust 34.500 - 34.516 mm (1.3583 - 1.3589 in)

Reaming should be done in circles conceniric to the valve
SEM795A|  guide cenfter so thal valve seat will have the correct fit.

3. Heat cylinder head to 110 to 130°C (230 to 266°F).
4. Press fit valve seat until it seats on the bottom. ST
5. Cut or grind valve seat using suitable tool at the specified
dimensions as shown in SDS (EM-44).
6. After cutting, lap valve seat with abrasive compound. BE
7. Check valve seating condition.
Seat face angle “n’": 44°53’ - 45°07' deg.
Contacting width “W’’: Ha
Intake 1.49 - 1.62 mm (0.0587 - 0.0638 in)
Exhaust 1.77 - 1.90 mm (0.0697 - 0.0748 in)

SEMB92B [El,
T (Margin thickness) VALVE DIMENSIONS
*ﬂ* Check dimensions in each valve. For dimensions, refer to SDS
(EM-44).
o When valve head has been worn down to 0.5 mm (0.020 in) in
\ margin thickness, replace valve.
'1'@ Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
w:::m less.
| L I
SEM188A
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CYLINDER HEAD

——-‘I-;S (Out-of-square)

]

SEM288A

EM113

SEMS36G

Wide pitch

i

Narrow pitch

¥

Cylinder head side SEMB388B

Inspection (Cont’d}
VALVE SPRING

Squareness
1. Measure “S8” dimension.
Qut-of-square:
Less than 2.06 mm (0.0811 in)
2. If it exceeds the limit, replace spring.

Pressure
Check valve spring pressure.
Pressure: N (kg, Ib) at height mm (in)
Standard
535.5 (54.6, 120.4) at 26.8 (1.055)
Limit
More than 477.6 {48.7, 107.4) at 26.8 (1.055)
If it exceeds the limit, replace spring.

HYDRAULIC LASH ADJUSTER

1. Check contact and sliding surfaces for wear or scratches.
2. Check diameter of lash adjuster.
Quter diameter:
16.980 - 16.993 mm (0.6685 - 0.6690 in)

3. Check lash adjuster guide inner diameter.
inner diameter:
17.000 - 17.020 mm (0.6693 - 0.6701 in)
Standard clearance between lash adjuster and
adjuster guide:
0.007 - 0.040 mm (0.0003 - 0.0016 in)

Assembly

i. Install valve component parts.

¢ Always use new valve oil seal.
REPLACEMENT.

e Before insialling valve oil seal, install valve spring seat.

e Install outer valve spring {uneven pitch type) with its nar-
row pitch side toward cylinder head side.

& After installing valve component parts, use plasiic hammer
to lightly tap valve stem tip to assure a proper fit.

Installation

o This installation is the same procedure as those for timing
chain. Refer to “Instaliation” in "TIMING CHAIN" {EM-18).

EM-30
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ENGINE REMOVAL

B O b
f; dOAT iﬁ "
9 '

[C] 43 - 55 &/1 ) - N élinger e
(3.4 - 56, 32 - 41)\5)\( : [0) 45 - 60 (4.6 - 8.1, 33 - 44)
[ 39 - 29 /@ &
4,
wosn [ *

Yo , i
[OJ 43 . 58 : 1 Rear insulator [EE
AN {44 - 56, 32 - 41) 1 _

%\ 0] a9 - 29 } E
(4.0 - 5.0
. 29 - 36) Rear member AT
w\ Insulator —
m VAN [UJ 4355 PD
ey N \\\/\/ {44 - 55, 32 - 41)
<5 22 - 28
o T O
(56 - 6.8, 41 - 49) A \/\l'r\:fN
[C55-67 3 [ : Nem (kg-m, ftib) RA

(5.6 - 6.8, 41 - 49)

SEM481E

WARNING:
a. Locate vehicle on a flat and solid surface and place chocks at front and back of rear wheels.
b. Do not remove engine until exhaust system has completely cooled off. §T

Otherwise, you may burn yourself and/or fire may break out in fuef line,
c¢. Be sure to hoist engine and transmission in a safe manner.
For safety during subsequent steps, the tension of wires shouid be slackened against the engine. 0BFF
d. Before disconnecting fuel hose, release fuel pressure. Refer to “Releasing Fuel Pressure” in EF &
EC section,
e. For engines not equipped with engine slingers, attach proper slingers and bolts described in PARTS FHA
CATALOG.
CAUTION: EL
e When lifting engine, be careful not to strike adjacent parts, especially accelerator wire casing, brake "~
lines, and brake master cylinder.
¢ In hoisting the engine, always use engine slingers in a safe manner.
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ENGINE REMOVAL

J
Transverse link !

1]
Stabilizer
=

ety sp

SEMB873C

0
e
T e | . /
C u
/! SEM874C

7 —

e S e
/NN

Suspensiocn member

== A
o e
)

Removal

1.
2.

P

@ No o

= O

11.

12.
13.

14

Remove engine under cover and hood.

Drain coolant from both cylinder block drain plugs and radi-
ator drain cock.

Drain engine oil from drain plug of oil pan.

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

Remove exhaust tubes and propelier shaft.

Remove radiator and shroud.

Remove drive belts.

Remove alternator, A/C compressor and power steering
tube from engine.

Remove steering lower joint.

Remove stabilizer, transverse link and tension rod with
bracket.

Set a suitable transmission jack under transmission. Hoist
engine with engine slinger.

Remove suspension member fixing bolts.
Remcve engine mounting bolts from both sides and then

slowly lower transmission jack.
Remove engine with transmission as shown in following

figure.

Jack

SEM875C

EM-32




CYLINDER BLOCK

Aluminum cylinder block Rear oil seal retainer

[Oe3-as3
| M 04 - 085, 46 - 1)

7
Gear type oil pump e e Water drain plug
T8 2 [0] 15 - 25 {15 - 25, 11 - 18)
00/ ) i [C] 46 - 52 4.7 - 5.3, 34 - 38)
o> _ Main bearing FJ 1C
Crankshaft
\' EF
EC
Pisten rings % FE
Piston { }Oil ringe
Snap ring QZ\@ AT
; PO
Fuli-floating Hear plate
pisten pin
Connecting rod a\ B
R Main bearing cap
Connecting @
rod bearing RA&
; Main bearing beam BR
Connecting rod cap 7
[C) Refer to “Assembly”
8T
Baffle plate
BFF
{DJ Refer to “Assembly”
KA
EL

] . Nem (xg-m, ft-Ib)

f é 3 : Liquid gasket
[ 6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1)

SEMB74E

EM-33 &7
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CYLINDER BLOCK

Piston heater

Locsen in numerical order.
SEM534E

{Main
bearing
cap
remover}

SEM948C

SEME72E

CAUTION:

¢ When installing sliding parts such as bearings and pistons,
be sure to apply engine oll on the sliding surfaces.

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

¢ When tightening connecting rod bolts and main bearing cap
bolts, apply engine oil to thread portion of bolls and seat-
ing surface of nuts.

Disassembly

PISTON AND CRANKSHAFT

1. Remove timing chain.
Refer to “Removal” in “"TIMING CHAIN"".

2. Remove baffle plate.

3. Remove pistons with connecting rods.

o When disassembling piston and connecting rod, remove
snap ring first, then heat piston to 60 to 70°C (140 to 158°F)
or use piston pin press stand at room temperature.

4. Remove bearing beam, bearing cap and crankshaft.

¢ Before removing bearing cap. measure crankshaft end
play.

e Bolts should be loosened in two or three steps.

Inspection

PISTON AND PISTON PIN CLEARANCE
1. Measure inner diameter of piston pin hole “dp’.
Standard diameter “dp’:
21.987 - 21.999 mm (0.8656 - 0.8661 in)
2. Measure outer diameter of piston pin “Dp”.
Standard diameter “Dp*’:
21.989 - 22.001 mm (0.8657 - 0.8662 in)
3. Calculate piston pin clearance.
dp — Dp = -0.004 {o 0 mm (-0.0002 to 0 in)
It it exceeds the above value, replace piston assembly with pin.

EM-34



CYLINDER BLOCK
Inspection (Cont’'d)
PISTON RING SIDE CLEARANCE
NG \ Side clearance:
Top ring
0.040 -~ 0,080 mm (0.0018 - 0.0031 in)
2nd ring @l
0.030 - 0.070 mm (0.0012 - 0.0028 in)
Max. limit of side clearance:

0.1 mm (0.004 in) MA
Fasier gaugs If out of specification, replace piston and/or piston ring assem-

_ bly.
Ring SEMO24A EM

Feeter

gauge gOK

o F"S:_C;n PISTON RING END GAP
ress-fi End gap:
—d_“/ r oo Top ring 0.27 - 0.46 mm (0.0106 - 0.0181 in) L
o] 2nd ring 0.39 - 0.63 mm (0.0154 - 0.0248 in)
Ring Oil ring 0.20 - 0.6% mm (0.0079 - 0.0272 in) EF
PZIITTETT Max. limit of ring gap: 1.0 mm (0.039 in) EC
Ring If out of specification, replace piston ring. If gap still exceeds
the limit even with a new ring, rebore cylinder and use over- [EE

sized piston and piston rings.

4 Refer to SDS.
SEMB228 AT

CONNECTING ROD BEND AND TORSION
Bend: Limit 0.15 mm (0.0059 in) Bo
per 100 mm (3.94 in) length
Torsion: Limit 0.30 mm (0.0118 in)
per 100 mm (3.94 in} length EA
if it exceeds the limit, replace connecting rod assembly.

Measuring paint

SEM1508 BR

CYLINDER BLOCK DISTORTION AND WEAR
1. Clean upper face of cylinder block and measure the distor- ST

tion.
Standard: Less than 0.03 mm (0.0012 In)
Limit: 0.10 mm (0.0039 in) BE
2. If out of specification, resurface it.
The resurfacing limit is determined by the relationship with
the amount of cytinder head resurfacing. A
Amount of cylinder head resurfacing is “A”.
Amount of cylinder block resurfacing is “B”". EL

The maximum limit is as follows:
A+ B = 0.2 mm (0.008 in)
Nominal cylinder block height
from crankshaft center:
220.3 - 220.4 mm (8.673 - 8.677 in)
3. f necessary, replace cylinder block.

76 +0.1 (2.992 +0.004)

Unit: mm (in)

SEM941G
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CYLINDER BLOCK

Cylinder
bore -
grade number

— Main journal
--— grade number ]"

== TEEM400

SEMY0B

Inspection (Cont’d)
PISTON-TO-BORE CLEARANCE AND BORING

1. Using a bore gauge, measure cylinder bore for wear, out-
of-round and taper.
Siandard inner diameter:
93.000 - 93.030 mm (3.6614 - 3.6626 in)
Wear limit: 0.20 mm {0.0079 in)
Out-of-round (X — Y) limit: 0.015 mm (0.0006 in)
Taper (A - B — C) limit: 0.010 mm {0.0004 in)
If it exceeds the limit, rebore ali cylinders. Replace cylin-
der block if necessary.
2. Check for scratches and seizure. If necessary, hone it.
# If both cylinder block and piston are replaced with new
ones, select piston of the same grade number punched on
cylinder block upper surface.

3. Measure piston skirt diameter.
Piston diameter “A"’:
Refer to SDS.
Measuring point “a” (Distance from ihe bottom):
11.5 mm (0.453 in}
4. Check that piston-to-bore clearance is within specification.
Piston-lo-bore clearance:
0.010 - 0.030 mm (0.0004 - 0.0012 in)
5. Determine piston oversize according to amount of cylinder
wear.
Oversize pistons are available for service. Refer to SDS (EM-
48}.
6. Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter “"A”.
Rebored size calculation: D = A + B-C
where, D: Bored diameter
A: Piston diameter as measured
B: Piston-to-bore clearance
C: Honing allowance 0.02 mm ({0.0008 in)
7. Install main bearing caps, and tighten to the specified
torque to prevent distortion of cylinder bores in final
assembly.
8. Cut cylinder bores.
& When any cylinder needs boring, ali other cylinders must
also be bored.
e Do not cut too much out of cylinder bore at a time. Cut only
0.05 mm (0.0020 in) or so in diameter at a time.
9. Hone cylinders to obtain specified piston-to-bore clear-
ance.

10. Measure finished cylinder bore for out-of-round and taper.
e Measurement should be done after cylinder bore cools
down.
EM-36



CYLINDER BLOCK

‘-—:P
le— 0

o

Taper: A~ B
Out-of-round: X - Y

SEM316A

SEM943C

SEM964]

inspection (Cont’d)

CRANKSHAFT

1. Check crankshaft main and pin journals for score, wear or
cracks. _

2. With a micrometer, measure journals for taper and out-of-
round.

Out-of-round (X - Y):

Less than 0.005 mm (0.0002 in)
Taper (A - B):

Less than 0.005 mm (0.0002 in)

3. Measure crankshaft runout.
Runoul (Total indicator reading):
Less than 0.05 mm (0.0020 in)

BEARING CLEARANCE

e Either of the following two methods may be used, however,
method "'A"’ gives mere reliable results and is preferable.
Method A (Using bore gauge & micrometer)

Main bearing

1. Set main bearings in their proper positions on cylinder
bleck and main bearing cap.
2. install main bearing cap to cylinder block.
Tighten all bolts in correct order in two or three stages.
3. Measure inner diameter A" of each main bearing.
4. Measure outer diameter “Dm" of each crankshaft main
journal.
5. Calculate main bearing clearance.
Main bearing clearance = A — Dm
Standard: 0.012 - 0.030 mm (0.0005 - 0.0012 in)
Limit: 0.050 mm (0.0020 in)
6. If it exceeds the limit, replace bearing.
7. If clearance cannot be adjusted within the standard, grind
crankshaft journal and use undersized bearing.

a. 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)
b. Refer to SDS (EM-49) for grinding crankshaft and available
service parls.

EM-37
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CYLINDER BLOCK

From

’£N01\|1

— Cylmder
—— bore -
—_— grade number

- &= TEEMT49C

Cylmder block

l No. 7
= N:{
No2
N05._
22'!

Main ]ournai
-— grade number T

Pin journal grade numbef

Main journal grade number

(@)

Crankshaft

front view
SEM751C

92

Inspection (Cont’d)

8. If crankshaft is reused, measure main bearing clearances
and select thickness of main bearings.
If crankshaft is replaced with a new one, it is necessary to
select thickness of main bearings as follows:

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

b. Grade number of each crankshaft main journal is punched
on the respective crankshaft in either Arabic or Roman
numerals.

c. Select main bearing with suitabie thickness according to
the following table.
How to select main bearings

Cylinder block journai grade number

Main Bearing
0 1) 201 3 (Il
Crankshaft 0 ! 2 8
journal 1T 1 2 3 4
grade 2(1l) 2 3 4 5
b
number 3 () 3 4 5 8

identification mark and color

0 1 2 3 4 5 4]

D, G, Na

A, Black { B, Brown | C, Green E, Blue F, Pink
Yellow color

For example:
Cylinder block journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade numher = 1 + 2
=3
D, Yellow

EM-38



CYLINDER BLOCK

AEMDZ27

Inspection (Cont’d)
Connecting rod bearing (Big end)

1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod.

Tighten bolts to the specified torque.

3. Measure inner diameter “C’’ of each bearing. Gl
4. Measure outer diameter “Dp”’ of each crankshaft pin jour-
nal.

) 5. Calculate connecting rod bearing clearance.
\( //"—\) Connecting rod bearing clearance = C - Dp e
Standard: 0.020 - 0.045 mm (0.0008 - 0.0018 in) -
Limit: 0.065 mm (0.0026 in)
6. If it exceeds the limit, replace bearing. EF &
7. 1f clearance cannot be adjusted within the standard of any EC
bearing, grind crankshaft journal and use undersized bear-
ing. FE
Refer to step 7 of “BEARING CLEARANCE — Main
bearing'’ (EM-37).
AEMO34 AT
8. If crankshaft is replaced with a new one, select connecting
-4 rod bearing according to the following table. 20
Connecling rod bearing grade number: '
Crank pin Connecting rod bearing ldentification color B4
grade number grade number
0 0 No color
R
1 1) Brown
Crankshaft
front view 2 () 2 (N) Green _
SEM751C BR
Method B (Using plastigage)
CAUTION: 8T
¢ Do not turn crankshafl or connecting rod while plastigage
is being inserted. BE
e When bearing clearance exceeds the specified limit,
ensure that the proper bearing has been installed. Then if
excessive bearing clearance exists, use a thicker main g
bearing or undersized bearing so that the specified bear-
ing clearance is obtained.
EL

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.
Connecting rod bushing clearance = C - Dp
Standard:
0.005 - 0.017 mm (0.0002 - 0.0007 in)
Limit:
0.023 mm (0.0009 in)
If it exceeds the limit, replace connecting rod assembly or
connecting rod bushing and/or piston set with pin.

SEMBT3E
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CYLINDER BLOCK

SEMO62A

/ SEMOZ9A

Piston grade

Front mark
number

Qil hole

Front

Cylinder
number

SEMS535E]

Punchmark side up,
if present

Sy

‘nl

SEM56LB
Qil ring @ Top ring
expander 4y = e Oil ring

y % ‘ upper rail

Front

-

N
A

y Oii ring
y ‘ lower rail

2nd ring

SEMS536E

Inspection (Cont'd)

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 oil holes. _

2. After driving in small end bushing, ream the bushing so that
clearance between connecting rod bushing and piston pin
is the specified value.

Clearance:
0.005 - 0.617 mm (0.0002 - 0.0007 in)

DRIVE PLATE RUNOUT
Drive plate runout {Total indicator reading):
Less than 0.20 mm (0.0079 In)

Assembly

PISTON

1. Install new snap ring on one side of piston pin hole.

2. Heat piston to 60 to 70°C (140 to 158°F) and assemble
piston, piston pin, connecting rod and new snap ring.

e Align the direction of piston and connecting rod.

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

e AHer assembly,
smoothly.

make sure connecting rod swings

3. Set piston rings as shown.

CAUTION:

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

e When pision rings are being replaced and no punchmark is
present, piston rings can be mounted with either side up.

EM-40



CYLINDER BLOCK
Assembly (Cont’d)

CRANKSHAFT

1. Set main bearings in their proper positicns on cylinder
block and main bearing cap.

#3 f\b e Confirm that correct main bearings are used. Refer o
5 @KJ “Inspection” of this section. @l
\ A
SEMTE3C

2. Install crankshaft, main bearing caps and beam and tighten

bolts to the specified torque. Le
e Prior {o tightening bearing cap bolis, place bearing cap in

its proper position by shifting crankshaft in the axial direc-

tion. EE@

e Tightening procedure

1) Tighten nuts () - ) to (@.

2) Turn nuis (1) - ¢0) & degrees clockwise or if angle [FE
wrench is not available, tighten all nuis to (©. '

Tighten in numerical order. 3) Tighien all boits (@ - @) to @ .
SEM767C Unit: N-m {kg-m, ft-1b) AT
Nuts () @ Nuts Nuts Bolts
® - @) (@ @) (@ - @) (@ -@) PO
46+3 43+3 2243
(47403, {4.4+0.3, (22403, — BA
34.0+2.2) 31.8+22) 159422 '
0] 5075 degrees | 403 degrees | 5075 degrees —_
113+3 11143 43+3 IRA
) {11.5+0.3, (11.3£0.3, {44403, —
83.2+2.2 B1.7+2.2 31.8+22
) ) ) am
4943
@ — - — (5.04+0.3,
36.2+2.2) 87
¢ Alfter securing bearing cap bolits, make sure crankshaft -
turns smoothily by hand. B
EiL

3. Measure crankshaft end play.
Crankshaft end play:
Standard
0.10 - 0.26 mm (0.0039 - 0.0102 in)
Limit
0.30 mm (0.0118 in)
If above the limit, replace bearing with a new one.

SEMB4TC
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CYLINDER BLOCK

SEM1598

EMO03470000 (JB0O37)
or suitable tool 7

SEMJ450E

Connecting rod nuts

b TN

‘/.A

7
-._-.g

;‘
|

7

il

Cylinder block

SEM/BEC

Crankshaft side

SEMBSITE

Assembly (Cont'd)

4. Install connecting rod bearings in connecting rods and con-
necting rod caps.

¢ Confirm that correct bearings are used. Refer to
“Inspection”.

e Install bearings so that oil hole In connecling rod aligns
with oil hole of bearing.

Install pistons with connecting rods.

Install them into corresponding cylinders with Tool.

Be careful not to scratch cylinder wall by connecting rod.
Arrange so that front mark on piston head faces toward
front of engine.

®eo o

b. Install connecting rod caps.
Tighten connecting rod bearing cap nuts to the specified
torque.
Tightening procedure:
1) Tighten nuts to 14 to 16 N'-m (1.4 to 1.6 kg-m, 10
to 12 fi-Ib).
2) Turn nuts 60 1o 65 degrees clockwise or if
angle wrench is not available, lighten nuts to
38 to 44 N'm (3.9 to 4.5 kg-m, 28 to 33 fi-Ib).

6. Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.40 mm (0.0157 in)
If beyond the limit, replace connecting rod and/or crankshaift.

REPLACING PILOT CONVERTER

1. Remove pilot converter.
2. Install pilot converter.
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications
COMPRESSION PRESSURE

Cylinder arrangement V-8
) N . Unit: kPa {kg/icm?, psi)/300 rpm
Displacement cm® (cu in) 4,494 (274.22}
Bore and stroke mm (in) 93 x B2.7 (3.66 x 3.256) Compression pressure Gl
1 X

Valve arrangement DOHC Standard 275 {13.0, 185)

Firing order 1-8-7-3-6-5-4-2 Minimum 981 (10.G, 142) R
Dift ial limi

Nurmber of piston rings I .eren‘hal imit between 98 (1.0, 14)
cylinders

Compression 2
Qil 1
Number of main bearings 5
Compressien ratio 10.2 T LG
Valve timing
EF &
EC
Cylinder number
FE
AT
PO
BDC EM120
Unit: degree
5
SEMO5TC a b c d e i FA
248 248 o 68 8 60
RA
Inspection and Adjustment
CYLINDER HEAD o
Unit. mm {in} BIR
Standard Limit
. ) Less than ST
Head surface distortion 0.03 {0.0012) 0.1 {0.004}
B
(HA
EL
Normal cylinder head height:
H = 130.7 - 130.9 mm (5.146 - 5.154 in) SEMS56C
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SERVICE DATA AND SPECIFICATIONS (SDS)

VALVE

Inspection and Adjustment (Cont’d)
Hydraulic lash adjuster (HLA)

Unit: mm {in) Unit: mm (in}

T (Margin thickness}

16.980 - 16.993

HLA auter diamet
quier dlameter (0.6685 - 0.6690)

ATL,...

3 “HLA guide inner diameter (;Taggg : ;763(2)?}
\@ Clearance between HLA and HLA guide (O%gg; i 8:8335)

T

D

Valve guide
L ' Unit: mm (in)
SEM188

Valve head diameter "I}
Intake

Exhaust

38.0 - 38.2 (1.496 - 1.504)
33.0 - 33.2 (1.299 - 1.307)

Valve fength "L"

Intake 101.70 - 102.30 {4.0039 - 4.0276)
Exhaust 102,12 - 102.72 (4.0205 - 4.0441)
Vaive stem diameter '‘d"’ Exhaust side v Intake side
Intake 6.966 - 6.971 (0.2743 - 0.2744)
Exhaust 7.960 - 7.965 (0.3134 - 0.3136) SEM933C
Valve seat angle “a" Standard Service
Intake Valve guide
A5T1S - 45745 11023-11.034 | 11.223- 11234
Exhaust Infake
- Outer (2.4340 - 0.4344) | (0.4418 - 0.4423)
Valve margin "'T" .
diameter Exhaustl 12-028 - 12.084 12,293 - 12.234
Intake 1.15 - 1,45 (0.0453 - 0.0571) (0.4733 - 0.4738) | (0.4812 - 0.4817)
Exhaust 1.45 - 1,75 (0.0571 - 0.0689) Valve guide
Valve margin T limit More than 0.5 (0.020
v g m ore than 0.5 (0.020) :j’?”e' t Intake 7.000 - 7.018 (£.2756 - 0.2763)
Val t ind- iametler
. a \.Ire 5{em end surface grind Less than 0.2 (0.008) (Finished
'ng fimi size) Exhaust 8.000 - 8.011 (0.3150 - 0.3154)
Valve clearance
. ntake 10.975 - 10.996 11.175 - 11.196
Intake oo Cylinder head (0.4321 - 0.4329) | (0.4400 - 0.4408)
Exh 000 valve guide
xhaust (0) hole diameter  gypaust| 11975 - 11.996 12.175 - 12.196
(0.4715 - 0.4723) | (0.4793 - 0.4802)
[ |
Interference fit of valve 0.027 - 0.059 {0.0011 - 0.0023)
M guide
Valve spring
Standard Limit
Free height mm [in) 47.31 {1.8626) Intake 0.029 - 0.052 0.080 {0.0031)
Pressure Stem to guide (0.0011 - C.0020)
: 0 clearance _
N (kg. Ib) at height mm {in) Exhaust {0053351 ggg;ﬂ) ©.080 (0.0031}
Standard 535.5 (54,6, 120.4) . .
at 26.8 (1.055} Valve deflection limit — 0.15 (0.0059)
Limit 477.6 {48.7, 107.4) Projection length "L" 17.15 - 17.35 (0.6752 - 0.6831)

at 26.8 (1.055)

Out-of-gquare

mm (in) Less than 2.06 {0.0811)

98
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

VALVE SEAT

Unit: mm {in)

Cylinder head &r

Intake T Exhaust

¥

4 levas9-381 (1413 - 1.421) L 304 - 308 (1.157 - 1.208)

_ .

AL <desar - aseqr tal  T445953! - 45007 FE

60 376 - a78 gl '324-326 '
r-——- d (1.480 - 1.488) +———d (1276 - 1.283)

Contacting width (W):; 1.13 ~ 1.27 {0.0445 - (.0500) Contacting width (W); 1.45 - 1.48 (D.0571 - 0.0583) AT
*- Machining data ”

PO
SEMBBTE
Standard Service
A
I 39.000 - 39.016 (1.5354 - 1.56361) 39.500 - 39.516 (1.5551 - 1,5557)
Cylinder head sea! recess diameter {D)
. Ex. 34,000 - 34.016 (1.3386 - 1.3392) 34.500 - 34.516 (1.3583 - 1.3589) .
I
In. 0.081 - 0.113 (0.0032 - 0.0044) RA
Valve seat interference fit
Ex. 0.064 - 0.096 (0.0025 - 0.0038)
In. 39.097 - 39.113 (1.5392 - 1.5399) 39,597 - 39.613 (1.5589 - 1.56596} BR
Valve seat cuter diameter (d) .
Ex. 34.080 - 34.096 {1.3417 - 1.3424} 34.580 - 34.596 (1.3614 - 1.3620)
In. 6.32 - 6.52 (0.2488 - 0.2567)
Depth (H) §T
Ex. 6.15 - 8.35 (0.2421 - 0.2500)
Height (h} 6.2 - 6.3 (0.244 - 0.248)
BF
i
EL
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

CAMSHAFT AND CAMSHAFT BEARING CYLINDER BLOCK
Unit: mm {in) Unit: mm (in)
Standard Limit
Camshait journal to 0.045 - 0.086
bearing clearance (0.0018 - 0.0034} 0.15 (0.0059)
Inner diameter ¢f cam- 26.000 - 26.021 . ‘§"~
shaft bearing {1.0236 - 1.0244) =
Outer diameter of 25.935 - 25.955 . é‘
camshaft journal {1.0211 - 1.0218) g
Camshaft runout {TIR*] Less than 0.05 {0.0020) 5
0.02 {0.0008) A b
©
Camshaft sprocket Less than . r~
runout [TIR7] C.15 (0.0059)
0.070- 0.148
h | B )
Camshalt end play (0.0028 - 0.0058) 0.2¢ (0.0079)
SEMS955C
EMEBT1 Surface flatness
Cam height “A” Standard Less than 0.03 (0.0012)
Intake 37.919 - 38.109 (1.4920 - 1.5004) Lirmnit 0.10 (0.0039)
Exhaust 35.279 - 35.460 (1.3889 - 1.3964) Cylinder bore
imi Inner diameter
Wf?ar limit of cam 0.05 (0.0020)
height Standard
"Total indicator reading Grade No. 1 93.000 - 93.010 (3.6614 - 3.6618)

Grade No. 2 93.010 - 93.020 {3.6618 - 3.6622)
Grade No. 3 93.020 - 93.030 {3.6622 - 3.6626)

Wear limit 0.20 {0.0079)
Out-of-round (X - ¥) Less than 0.015 {(.0006)
Taper (A -B -Q) Less than 0.010 {0.0004)

Difference in inner
diameter between cylin-

ders
Limit Less than 0.03 {0.0012)
Main journal inner
diameter
Grade No. 0 68.944 - 68.950 (2.7143 - 2.7146)
Grade No. 1 68.950 - 68.956 (2.7146 - 2.7148)
Grade No. 2 68.956 - 68.962 (2.7148 - 2.7150)
Grade No. 3 68.962 - 68.968 (2.7150 - 2.7153)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Available piston

inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN

Unit: mm (in)

Piston pin

Unit: mm (in)

Piston pin outer diameter

21.989 - 22.001 (0.8657 - 0.8662)

o —

Y e ———-
- — A

SEM75CC

Piston skirt diameter “A”
Standard
Grade No. 1
Grade No, 2
Grade No. 3

0.20 (0.0079) over-
size (Service)

92.980 - 92.990 (3.6606 - 3.6610)
92.990 - 93.000 {3.6610 - 3.6614)
93.000 - 83.010 (3.6614 - 3.6618)

93.180 - 83.210 (3.6685 - 3.6697)

"a" dimension

11.5 {0.453)

Piston clearance to cylin-
der block

0.010 - 0.030 (0.0004 - 0.0012)

Piston pin hole diameter

21,987 - 21,999 (0.8656 - 0.8661)

Piston ring

Unit: mm {in)

Standard Limit
Side clearance
To 0.040 - 0.080
P {0.0016 - £.0031)
0.1 (0.004)
2nd 0.030 - 0.070
{0.0012 - 3.0028)
End gap
To 0.27 - 0,48
g (0.0106 - 0.01181)
0.39 - 0.63
e {0.0154 - 0.0248) 1.0 (0.039)
il (rail ri 0.20 - 0.69
Qil {rail ring) (0.0079 - 0.0272)

Interference fit of piston pin

to piston

0 - 0.004 (0 - 0.0002)

Piston pin to connecting
rod bushing clearance

Standard

0.005 - 0.017 (0.0002 - 0.0007)

Limit

0.023 {0.0009)

*Values measured at ambient temperature of 20°C (68°F)

CONNECTING ROD

Unit: mm (in)

Center distance

146.95 - 147.05 (5.7854 - 5.7894)

Bend, torsion [per 100
(3.94)]

Limit 0.15 (0.0059)
Torsion [per 100 {3.94}}
Limit 0.3 {0.0012)

Connecting rod small end
inner diameter

24.980 - 25.000 (0.9835 - (.9843)

Piston pin bushing inner
diameter®

22.000 - 22.012 (0.8661 - 0.8666)

Connecting rod big end
inner diameter

55.000 - 55.013 (2.1654 - 2.1659)

Side clearance

Standard

0.20 - 0.35 (0.0079 - 0.0138)

Limit

0.40 {0.0157)

*After installing in connecting rod

EM-47
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SERVICE DATA AND SPECIFICATIONS (SDS)

CRANKSHAFT

Inspection and Adjustment (Cont’d)
AVAILABLE MAIN BEARING

Unit: mm {in)

Main journal dia. “Dm"
Grade No. 0
Grade No. 1
Grade No. 2
Grade No. 3

63.958 - 63.964 (2.5180 - 2.5183)
63.952 - 63.958 (2.5178 - 2.5180)
63.946 - 63.952 (2.5176 - 2.5178)
63.940 - 63.946 (2.5173 - 2.5176)

Pin journal dia. "Dp"

Grade Neo. 0 51.968 - 51.974 (2.0460 - 2.0452)

Grade No. 1 51.962 - 51.968 {2.0457 - 2.0460}

Grade No. 2 51.956 - 51.962 (2.0455 - 2.0457)
Center distance “'r"” 41.31 - 41.39 (1.6264 - 1.6295)

Qut-of-round (X — Y)

Standard Less than 0.005 (0.0002)
Taper (A - B)
Standard Less than 0.005 {0.0002)

Runout [TIR]

102

#

1

N

#3

#2 f\@

\)

A\

Engine front

~EO0S
O

A=

Qs

SEM753C

No. 1 and 5 main bearing
Standard size

Unit: mm (in)

Standard Less than 0.025 (0.0010}
d X . Identificati
Limit Less than 0.05 (0.0020) Grade |y kness “T" Width “w anfificarion
number color (mark)
Free end play o 2.481 - 2.484 Black (A)
Standard 0.10 - 0.26 (0.0039 - 0.0102) (0.0977 - 0.0978)
Limit £.30 (0.0118) 2.484 - 2.487
B B
! (0.0878 - 0.0879) rown (B)
o 2.487 - 2.490
. G c
2 (6.0979 - 0.0980) reen (C)
F W 2.490 - 2.493
0 (0. D
o o 3 00380 - 0.0087) | 200 O.787) Yellow (D)
2493 - 2.496
Blue (E
Lol o _l_ L 4 (0.0981 - 0.0983) ue (E)
2.496 - 2.499
Pink (F
LJ Lr % | (0.0083 - 0.0084) ik (F)
op 2.499 - 2.502
SEME54C 6 (0.0984 - 0.0985) No cotor (C)
Out-of-round Wy
Taper A-B
A B
S
1N
U
- \
EM715



SERVICE DATA AND SPECIFICATIONS (SDS)

No. 2 and 4 main bearing

Siandard size

Inspection and Adjustment (Cont’d)
AVAILABLE CONNECTING ROD BEARING

Connecting rod bearing

Ynit: mm {in} Standard size
Grace | Jhickness UTY | Width "W" Identification Unit: mm (in)
number color {mark) o ——
AT Hon
2.481 - 2.484 rade Thickness "'T" entificatio
0 . ’ Black (A) number color (mark)
{0.0977 - 0.0978)
1.500 - 1.503
0 No color (A
1 2.484 - 2.487 Brown (B) {0.0591 - 0.0592) o color (A)
(0.0978 - 0.0979)
2487 - 2.490 1 1563 - 1.508 Brown (B)
2 ' ' Green (C) (0.0592 - 0.0593)
(0.0979 - 0.0980) .y
1.506 - 1.509
2.400 - 2.493 2 (0.0593 - 0.0594) Green [C)
3 (0.0980 - 0.0981) 22.3 (0.878) Yeltow (D)
2.493 - 2.496
4| (0.0881 - 0.008) Blue (E)
5 2.496 - 2.499 Pink (F) Undersize
(0.0983 - 0.0084) Unit; mm (in)
2.499 - 2.502 ) Crank pin journal
6 (0.0984 - 0.0985) No color (G) Thickness diameter "Dp"”
1.541 - 1.549
0.08 (0.0037) {0.0607 - 0.0610)
. f Grind so thal bear-
No. 3 main bearlng 0.12 {0.0047) 1.561 - 1.569 ing clearance is the
. {0.0615 - 0.0618) ecitied valy
Standard size ——— specifie e.
Unit: mm (in) 0.25 (0.0098) (0.0640 - 0.0643)
Grade Thickness T Width "w" Identification
number color {mark)
2.481 - 2.484 .
K
0 (0.0977 - 0.0378) Black (A) Bearing clearance
Unit: mm (in)
, 2.484 - 2 487 Brown (B)
(0.0878 - 0.0979) Main bearing clearance
2.487 - 2.490 Standard 0.012 - 0.030 {0.0005 - 0.0012)
C
2 {0.0879 - 0.0980) Green (C) o
Limit 0.050 {0.0020)
2.490 - 2.493
3 (0.0980 - 0.0981) 21.3 (0.839) Yellow (D) Connecting rod bearing clearance
. 2.493 - 2.406 B10s (€] Standard 0.020 - 0.045 (0.0008 - 0.0018)
(0.0981 - 0.0283) Limit D.065 (0.0026)
2,496 - 2.499
Pink (F
> {0.0983 - 0.0984) ink (F)
2.499 - 2.502
8 No color (G) MISCELLANEOUS COMPONENTS
{0.0984 - 0.0985)
Unit: mm {in)
Drive plate
Undersize Aunout [TIR]* tess than 0.20 {0.0079)
Unit: ma (in) “Total indicator reading
A Main journal
Thickness diameter 'Dm"
025 2013 2621 | e
(0.0098) {0.1029 - 0.1032) . P
fied value.
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