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PRECAUTIONS

O

Groove

r"- Inner
side
Bolt hole
SEM164F,

C)

Inner side

AEMODBS

Parts Requiring Angular Tightening

Use an angle wrench for the final tightening of the following
engine parts:

(1) Cylinder head bolts

(2) Main bearing cap bolts

(3) Connecting rod cap nuis

(4) Crankshaft pulley bolt

Do not use a torque value for final tightening.

The torque value for these parts are for a preliminary step.
Ensure thread and seat surfaces are clean and coated with
engine oil.

Liquid Gasket Application Procedure

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

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

* Be sure liquid gasket diameter is as specified.

Apply liquid gasket around the inner side of bolt holes
(unltess otherwise specified).

Assembly should be done within 5 minutes after coating.
Wait at least 30 minutes before refilling engine oil and
engine coolant.

EM-2



PREPARATION

Special Service Tools

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

Tool number
{Kent-Moore No.)
Tool name

Description

ST05015000
( —
Engine stand assembly
@ ST05011000
(=
Engine stand
@ ST05012000
( — )

Base

NTQ42

Disassembiing and assembling

KV10106500
(=

Engine stand shaft

NTO28

KV10117000
{J41262)
Engine sub-attachment

NT373

KV10117000 has been replaced with
KV10117001 (KV10117000 is no lenger in
production, but it is usable).

KV10117001
{ — )
Engine sub-attachment

NT372

Installing on the cylinder hlock

ST10120000
(J24239-01)
Cylinder head bolt wrench

NTO19

Loosening and tightening cylinder head bolt

KV10116200

(J26336-A)

Valve spring compresscr

IO KV10115800
(J26336-20)
Attachment

NT022

Disassembling valve mechanism

{J39386)
Valve ail sea! drift

NTC24

Installing valve oil seal

EM-3
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PREPARATION

Special Service Tools (Cont’'d)

Tool number
{Kent-Moore No.)
Tool name

Description

Kv10115180

(J38972)

Lifter stopper set

I Kv10115110
{J38972-1)
Camshalft pliers

@ Kv10115120
(J38972-2)
Lifter stopper

NTO41

Changing shims

EM03470000
(J8037)
Piston ring compressor

Installing piston assembly into cylinder bore

NTO44
5T16610001 Removing crankshaft pifot bushing
(J23907)
Pilot bushing puller
NTO045
Kv10111100 Removing steel oil pan and rear timing chain
(J37228) case
Seal cuiter
NTO46
W338930000 Pressing the tube of liquid gasket
(=)
Tube presser
NTO52
KV10112100 Tightening bolts for bearing cap, cylinder
(BTBE53-A) head, etc.
Angle wrench
NT014

EM-4



PREPARATION

Commercial Service Tools

Tool name

Description

Spark plug wrench

Removing and installing spark plug

NTQ47
Valve seat cutter set Finishing valve seat dimensions
NT048
Piston ring expander Removing and installing pistan ring
NTO30
Valve guide drift Removing and installing valve guide
ab
Intake & Exhaust:
a = 9.5 mm (0.374 in) dia,
NTO15 b = 5.5 mm (0.217 in} dia.
Valve guide reamer Reaming valve guide 4 or hole for oversize
valve guide @
Intake & Exhaust:
d, = 6.0 mm (0.236 in) dia.
NTO16 d, = 10.2 mm (0,402 in) dia.

EM-5
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OUTER COMPONENT PARTS

SEC. 111+140°148+163°164+220+223 [0 21 - 26 (2.1 - 2.7, 15 - 20}
/
~——[®| 8.4 - 10.8 (0.86 - 1.1, 74.6 - 95.5)
®\ & g @l 5.1 - 6.5 (0.52 - 0.66, 45.1 - 57.3)

@ 84 - 106
(0.86 - 1.08, 74.6 - 93.7) — ii (O] 18- 24 (1.8 - 2.4, 13 - 17)
@ 8.4 - 10.85% A
(0.86 - 1.1, Qaskst Q
oo — Y | @20 - 24
[z, — (0.20 - 0.24, 17.4 - 20.8)
[0 20 - 25 Lo __
(2.0 - 2.5, ==

14 - 18)\%

2.9 - 3.8
(0.30 - 0.39,

26.0 - 33.9) \%

8.4 - 10.8
{0.86 - 1.1, 74.6 - 95.5)

Gaske1@
@ 10 -12 (1.0 - 1.2, 87 - 104)

Q-ring Q

[ Refer to ; ﬁKP} Refer to “TIGHTENING PROCEDURES".
“TIGHTENING
PROCEDURES". : 2.1 -38
(0.21 - 0.39,
18.2 - 33.9)

Rubber insulator

@] 29 - 3.8
{0.30 - 0.39,/%\
26.0 - 33.9) ‘

@ : Nem (kg-m, in-ib)
[@ : Nem (kg-m, ft-It)

MEM111A

@  Intake manifold collector support @ Fuei pressure regulator G Throttle body

@ Intake manifold collector @  Ignition coil with power transistor i IACV-AAC valve

@ Sub-fuel tube Ornament cover i EVAP canister purge controi valve
@  Injector ® Intake manifold @ EVAP canister purge volume con-
® Fuel tube assembly trol valve

EM-6



OUTER COMPONENT PARTS

SEC. 140-147-210.211-221

P)3-403-04 26—35)-\§

15 - 25 Gasket 8 - 10 {0.8 - 1.0, 69 - B9)

@(1_5 - 25 11 - 19) X BT T 5 -

P Z/ ™~ 2t - 26 (21 - 2.7, 15 - 20) ]
(O 21 - 26 @f ® & ST [C)20.9 - 28.1 (2.13 - 2.67, 15.42 - 20.73)

[

{21 - 2.7, 15 - 20) \ ®@“ﬂ
) 2126
QD (2.1- 27,15 - 20)

@ . ’——_
H Gas;:et QB/.\//:@ M :(32.0 ?%.0. 20 - 38) P
a9 . 4

(4.0 - 5.0, 29 - 36)« Py ‘ <

[C21 - 26 (2.1 - 27, 15 - 20)

[ 20 - 29
g (2.0 - 3.0, 14 - 22)

(@] 8-10 @8- 10,69 - 89)
EG
5 x " [ 208 - 28.1 b 7 e
(2.13 - 2.87, < FI
s 15.42 - 20.73)

72
Gasket Q Q-ring Q
N\

S
/ ®]7:2 - 96

(073 - 0.95,
634 - 851) Gl

(1756 - 238 T
(1.80 - 2.41, '

@[72- 96 12.98 - 17.41)
2-9.

[@]s.1 - 65
Xﬁ.sz - 0.66, 45.1 - 57.3)
N
=

(0.73 - 0.98, 634 - 85.1) o
6 (0.73 - 0.98, 63.4 - 85.1)

4 =
T

0 = 51 - 6.5
o 5 3 (0.52 - 0.68,
& 451 - 57.2)
e o
B & N
s -~ b‘, 5‘ S BE
028 - 32 A : o
(29-33,21-24 3
8.4 - 108 Gasket -
FhTll(u.al-:‘ - 1.10, 74.6 - 99.0) asket £33 ST
@ 8.4 - 11.2 {0.86 - 1.14, 746 - 99.0)
43 - 50 (4.4 - 5.1, 32 - 37) BE
[Q : Nem (kg-m, ft-lb) ) { £
@1 N-m (kg-m, in-Ib) [C)as - 32 (2.9 - 3.3, 21 - 24)
SEM147FA
ET
M EGRC-BPT valve @ Camshaft position sensor ® Exhaust manifcld
@ EGR valve . (PHASE) @  Water outlet B
@& EGR temperature sensor (& Thermostat with water inlet
EL
(e
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OQUTER COMPONENT PARTS

SEMI0ZEA

i /\V{/

r Fuel tube assembly '

@29 - 3.8 N-m 7 x
{0.3 - 0.39 kg-m, 26.0 - 33.9 in-Ib)
s
SEM150FA

Right side cylinder head rear view
SEMI04EA

SEMI05EA

TIGHTENING PROCEDURES
intake manifold

Tighten in numerical order shown in the figure.

Tighten all boits and nuts to 5 to 10 N-m (0.5 to 1.0 kg-m, 43
to 87 in-Ib).

2. Tighten all bolts and nuts to 26 to 31 N'm (2.7 to 3.2 kg-m, 20
to 23 ft-Ib).

3. Repeat step 2 at least five times to have all bolts and nuts
tightened at a torque of 26 to 31 N'm (2.7 to 3.2 kg-m, 20 to
23 ft-Ib).

Fuel tube

¢ Tighten in numerical order shown in the figure.

1. Tighten all bolts to 9.3 to 10.8 N-m (0.95 to 1.1 kg-m, 82.5 to
95.5 in-lb).

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

Ib).

Fuel pressure regulator

Tighten fuel pressure regulator to 2.9 to 3.8 N-m (0.3 to 0.39 kg-m,
26.0 to 33.9 in-lb}.

Tighten screws evenly several times to have the fuel pres-
sure regulator tightened at the specified torque.

Always replace O-ring with new ones.
Lubricate O-ring with nhew engine oil.

Sub-fuel tube

1.
2.

3.

Temporarily tighten boit @ .

Tighten bolt @ to 20.6 to 26.5 N\m (2.10 to 2.70 kg-m, 15.19
to 19.55 ft-lb).

Tighten bolt @ to 8.5 to 10.8 N'm {0.87 to 1.10 kg-m, 75.5 to

95.5 in-ib).

Throttle body

Tighten in numerical order shown in the figure.

Tighten all bolts to @ to 11 N'm (0.9 to 1.1 kg-m, 78 io 96 in-
Ib).

Tighten all bolts to 18 to 22 N'm (1.8 to 2.2 kg-m, 13 to 16 fi-
).

EM-8



OUTER COMPONENT PARTS

\/ fd EGR guide tube
= 1. Tighten all bolts to 9 to 10 N'm (0.9 to 1.0 kg-m, 78 to 87 in-
’ " Ib}.
{
(- \6} {(“ 2. Tighten all bolts to 21 to 26 N-m {2.1 to 2.7 kg-m, 15 to 20 ft-
P ib). &l
& / B ¢ Before installing EGR guide tube, tighten intake manifold
)‘ ,‘ collector and collector bracket.

A

6)‘
%)
\ .C f" EGH guide iube

%
o //Q .‘T?%/\/\ SEMEI7EA m

Intake manifold collector

Eng,ne tront Tighten bolts and nuts to 18 to 22 N-m (1.8 to 2.2 kg-m, 13 to 16 LG
ft-Ib} in numerical order shown in the figure.

SEM151F]

EM-9 81
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COMPRESSION PRESSURE

SEMOOSE

i@/;:j

20 mm (0.79 in} dia.

Use compressor tester whose end (rubber
porticn} is less than 20 mm (0.79 in) dia.
Qtherwise, it may be caught by cylinder
head during removal.

SEM387C

Measurement of Compression Pressure

1.
2.
3

2L

® ~

= O

Warm up engine.

Turn ignition switch off,

Release fuel pressure.

Refer to “Releasing Fuei Pressure” in EC section.
Disconnect ignition coil with power transistor harness
connectors, then remove ignition coils.

Remove all spark plugs.

Disconnect all injector harness connectors.

Attach a compression tester to No. 1 cylinder.
Depress accelerator pedal fully to keep throttle valve wide
open.
Cprank engine and record highest gauge indication.
Repeat the measurement on each cylinder as shown above.
Always use a fully-charged battery to obtain specified
engine speed.

Unit: kPa {(kg/cm?, psi)/rpm

Difference limit between

Minimum .
cylinders

Standard

981
{10.0, 142)/300

1,275

(13.0, 185)/300 98 (1.0, 14)/300

1.

If compression in one or more cylinders is low:

a. Pour a small amount of engine oil into cylinders through
spark plug holes.

b. Retest compression.

If adding oil helps compression, piston rings may be worn

or damaged. If so, replace piston rings after checking pis-

ton.

If pressure stays low, a valve may be sticking or seating

improperly. Inspect and repair valve and valve seat. (Refer

to SDS, EM-65 and EM-68.) If valve or valve seat is dam-

aged excessively, replace them.

if compression stays low in two cylinders that are next to

each other:

a. The cylinder head gasket may be leaking, or

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

EM-10



OIL PAN

SEC. 110150221251

Qil filter

D 2.5 - 3.1 (0.25 - 0.32, 21.7 - 27.3)/'?

Qil pressure swilchk

Crankshatft position \
sensor (REF) \ / @ 84 - 108
- ~, (0.86 - 1.10, 74.6 - 95.5)
@) 8.4 - 108 ~ " [D] 6.4 - 7.5 (0.65 - 0.76, 56.4 - 66.0)
(0.86 - 1.10, ? - 1o o
74.6 - 95.5) B s 3y g [
Drain ol 12 - 14) [O] 16 - 19 (1.6 - 1.9, 12 - 14) - o
ﬁ”;gpf‘%g Steel oil pan [ : Nem (kg-m, fi-Ib)
(3 - 4, 22 - 29)—. : Nem (kg-m, in-lb)

Baffle plate
<
.
@‘Q‘p‘ﬁ%\?&&
TS Alumingm ofl pan
e a P
_ —

Crankshaft position sensor (POS)

G

/Front heated oxygen sensor (left bank)

harness clamp
’ N
R N
B Y™ Rear cover plate

N P - Apply liquid gasket.
é——@ 6.4 - 7.5 {0.65 - 0.76, 56.4 - 66.0) B3 Aprly tian SEM2A7F
Removal
CAUTION:

When removing the aluminum oil pan from engine, first
remove the crankshaft position sensors (POS and REF) from
the assembly.

Be careful not to damage sensor edges and signal plate teeth.
1. Remove engine undercover.

2. Drain engine oail.

oL
i
® s
0‘.
EnEi:n]e E
front @ 7,
7o

]J—orﬁier,ﬂf

7 .
Loosen in reverse
3 =

—_ 3. Remove steel oil pan bolts.

SEMB06E

,\ﬁ
9%
S
*/
7
e
)
e & D B

Remaove steel oil pan.
Insert Tool between aluminum oil pan and steel oil pan.
Be careful not to damage aluminum mating surface.

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

SEMBO7E

EM-11
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OIL PAN

KV10111130

(J37228)
@ \

SEMB08E

171

o

SEMB10E]

)

Front engine maounting

G ,
w; \Center member

AT

6‘ankshaﬁ
/position

ront
=N

=)
(=)

@yﬁ /

Transmussnon Jack_-

\\1'*

k //%V‘

o // \ Center member

Rear engme
mountlng

""\

SEMB11E

Removal (Cont’d)

b. Slide Tool by tapping on the side of the Tool with a hammer.
¢. Remove steel qil pan.

5. Remove il strainar,

6. BRemove front exhaust tube and its support.

7. Set a suitable transmission jack under transaxle and hoist
engine with engine slinger.

8. Remove crankshaft position sensors (POS and REF) from oil
pan.

9. Remove front and rear engine mounting nuts and bolts.

10. Remove center member.

EM-12



OIL PAN
Removal (Cont’d)

T 11. Remove drive belts,
1 12. Remove air compressor and bracket.

L . @
\ —
7 , NI ¢
f Air compressor bracket // SEM812E
i % ; 13. Remove rear cover plate.
Tl o
~ f piateq

= /Hear cover
=~

G
o
/\-\_\‘:‘-‘ ‘L—L/ FE
SEMB13E
14. Remove aluminum oil pan bolts. .
bl
I
24
G _ L 15. Remove transaxle bolts. El=]

GZ-o et
\/\H SEMB15E
i i i
Tt L If [ 16. Remove aluminum oil pan. AL
///\\T/‘\;’Q\ L,A/// A | a Insert an appropriate size tool into the notch of aluminum oil
) v e pan as shown in the figure.

A=A L , : 5L
/L / ¢ Be careful not to damage aluminum mating surface.
- \ * Do not insert screwdriver, or oil pan flange wiil be

deformed.

=g
// \\’ﬁ')\ls““ab'e ol | b, Pry off aluminum oil pan by moving the tool up and down.
c. Remove aluminum oil pan.

/

L

E Y o SEM1EEF

EM'13 85
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OIL PAN

NS/
Cyilnder block

™ —~ \ \ nij B
™ d -
$F E " NEngine frontf/
N

INLOY /\\\-.

MEM108A

15
{0.59)

Unit; mm (inj

Sealing point

Apply sealant.

SEMIG4E

G roove

yaya

Inner
side

< Groove

/[Zf//%

s

Inner side

SEM159F

Cut here.

* : For 4 places

Unit: mm {in)

4.5 - 5.5 (0177 - 0.217)
SEM185F

Removal (Cont’d)
17. Remave O-rings from cylinder block and oil pump body.

Installation
1. install aluminum oil pan.

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

ing surfaces.
* Also remove traces of liquid gasket from mating surface of
cyvlinder block, front cover and steel oil pan.

* Remove old liquid gasket from the bolt hole and thread.

b. Apply sealant to front cover gasket and rear oil seal retainer

gasket.

¢.  Apply a continuous bead of liquid gasket to mating surface of

aluminum oil pan.

* Use Genuine Liquid Gasket or equivalent.

d. Apply liquid gasket to inner sealing surface as shown in figure.
* Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in)

or 4.5 to 5.5 mm (0.177 {c 0.217 in) wide.

» Attaching should be done within 5 minutes after coating.

EM-14



OIL PAN
Installation (Cont’d)
Cylm\der/bmk \ e. |Install O-rings, cylinder block and oil pump body.

’\(\ Engine 1‘rontzé>

f. Install aluminum oil pan.
Tighten bolts in numerical order. e

Wait at least 30 minutes before refilling engine oil.

S
FE
2. Install the transaxle bolts.
g ™ AT
| Y > 3. Install rear cover plate. 4
\"‘-__.._._.;
Rear cover plate Lu‘.o
R AT
P
R
Install air compressor and bracket. B

Install drive belts.
Install center member,
Install front and rear engine mounting insulator nuts and bolts. g7

No ok

Front

() . @
l t%
e—
? . / “\_\. ¢
Air compressor bracket // SEM812E

8. Install crankshaft position sensors (POS and REF)} and front HIA
heated oxygen sensor (left bank) harmess clamp.

* Make sure that crankshaft position sensor (POS) and front EL
heated oxygen sensor (left bank) harness clamp are
installed correctly as shown in figure.

9. Install front exhaust tube and its support. [y

10. Install cil strainer.

Front heated cxygen SBNSor
Yleft bank) harness c\amp”

@h 10.8 N !
- .I'n / -
\ T (0.86 - 1.10 kg-m, V\%

74.6 - 95.5 in-lb) SEM222F

EM-15 &
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OIL PAN

Scraper

SEMBS23E

Inner
side

SEM159F]

%
4.0 - 5.0 mm

{0.157 - 0.197 in)
SEMB47EA

Installation (Cont’d)
11. Install steel oil pan.

a.

C.

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

Also remove traces of liquid gasket from mating surface of
aluminum oil pan.

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

Use Genuine Liquid Gasket or equivalent.

Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in)
wide.
Attaching shouid be done within 5 minutes after coating.

tnstall steel cil pan.
Tighten in numerical order shown in the figure.
Wait at least 30 minutes before refilling engine oil,

EM-16



TIMING CHAIN

SEC. 120-130-135-150-210
- 30119 - 128 (12,1 - 131, 88 - 95)

IUJ Refer to “installation” in
“TIMING CHAIN". /.|§|s.4 - 10.8 (0.86 - 1.1, 74.6 - 85.5)

[®)sa - 1038

g’g 1.4, 74.s®§; - "’;\ ‘ ‘ ’
n - s - | : A,
| \ L /{ - A I

@

[O]13-19 (13- 19,9 - 14)

s

0-ring 434 : Water drain plug I B
{8 - 12 (0.8 - 1.2, 69 - 104)

Plug 4 e /’] FE
o8 - 147 ’ i
" “(1.00 - 1.50, 7.23 - 10.84) |
& . =
@64 - 7.5 -
.(o.ss - 0.76, [T
56.4 - 66.0)
g - 14) section. 12 o-ring Qj AT
8.4 - 10.8 (0.86 - 1.10, 74.6 - 95,510
F10]119 - 128 (121 - 13.1, 88 - 95) _ -
=
Hiay
@ Refer to “installation” in ~ o
“TIMING CHAIN". [Ed
[10-13 (1.0- 13,7 -9)
oy
[E=Xini]
[C] Reter to “installation” in “TIMING CHAIN". <~ Ed Refer 1o “installation” in “OIL PAN".
. .
=t 57
. Apply liquid gasket. \ \ [T) Refer to “installation” in “TIMING CHAIN". !
E . Lubricate with new engine oil. \ \
- Nem (kg-m, ft-Ib) Gasket #39 e
[@: Nsm [kg-m, in-ib) \- NS
Front oii seal @
SEM158FA  __

YBORODE

Rear timing chain case Timing chain 49 Water pump cover
Left camshaft tensioner @ Crankshaft sprocket @@ Chain tensioner cover I,
Intarnal chain guide @ Lower chain guide @ Exhaust camshaft sprocket 2ND
Camshaft chain G Upper chain guide (1 intake camshaft sprocket 2ND
Right camshaft tensioner (1 Front timing chain case 1® Camshaft sprocket 1ST EL
Timing chain tensioner @ Qil pump assembly @ Oil strainer
Slack side chain guide @ Crankshaft pulley @ Water pump

1TH#

EM-17 8
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TIMING CHAIN

POSITION FOR APPLYING LIQUID GASKET
Refer to “Installation” in “OIL PAN” for installing oil pan (EM-14).
+ Before installation, wipe off the protruding sealant.

Front timing chain case

=
>
(e

@ Bolt hole Protrusion

Sealant protrusion away from bolt hole

2.6 - 3.6 {0.102 - 0.142) Protrude

E Protrude

protrude
in this

26 -36 Protrude

(0.102 - 0.142)-

Protrude
Protrude Protrude
Camshaft
axis area Center line of rear timing chain .: Run along boit hote
case sealant groove outer side.
"1
26-36

m Cross both ends as shown 5 (0.20) Qf’ ; 2
and be sure to minimize the ‘/ggﬁp /
overlapped area & yf/’ Joint portion of 3
Center line of liquid gasket ' cylinder head 9 g
and camshafl = .
bracket
2 (0.08) Protrusions at beginning and end of liquid gasket

Protrusions at beginning
and end of liquid gasket

“1; Apply liguid gasket to the chamiered surface between
camnshaft bracket and cylinder head.

Camshaft bracket Rocker cover
' RH rocker cover

8.5
{0.335)

5 (0.20) 20)
5 (0.

Sealing diameter
2.0 - 3.0 {0.08 - ©.12)

unit: mm {in)
SEM189FA

EM-18




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 &l
engine oil. b

* 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™).

¢ When removing the oil pans, oil pump assembly and tim-
ing chain from engine, first remove the camshaft position |
sensor (PHASE) and the crankshaft position sensors
(REF) (POS) from the assembly.

Be careful not to damage sensor edges. EC
¢ Do not spill engine coolant on drive belts. -

Removal FE
1. Drain engine oil.
2. Release fuel pressure. L

Refer to “Fuel Pressure Release” in EC section.

3. Drain coolant by removing cylinder block drain plugs (refer to
“Water pump” in LC section) and radiator drain cock. T

4. Remove left side ornament cover,

5. Remove air duct fo intake manifold, collector, biow-by hose,
vacuum hoses, fuel hoses, wires, harness, connectors and so AT

on.
FA
I~ 6. Remove the following. BB
EVAP canisTer\ \ e Vacuum hoses !
purde ho?e' S e Water hoses
* EVAP canister purge hose g7
* Blow-by hose
BT
7. Remove RH and LH ignition coils. A
L
()4
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TIMING CHAIN
Removal (Cont’d)

\Tj ( 8. Remove EGR guide tube.
1 ‘-m ‘I’ngJ
&A . '«@ '

. /f: o [\J@/m-:@//\ SEMBO7E

!makeﬂm\amfgd c\on.ne\aor \\Q 2 9. Remove intake manifold collector supports and intake manifold

ﬁuﬁ_ﬂj coltector (RH cylinder head only}.

Engine front

¢ " o
x‘—f{ reg%e'ctor@su r\%?tf
(i Ty celecy snenf

S
@ |Jrakganﬁo|diﬁli‘;@

1 E

@\_/\_’h_/\/
TN N
1V r'l—"©1 rl‘-—4©v_1’

SEMB98E

10. Remove fuel tube assembly. Refer to “TIGHTENING

<]:| 8 %‘ z Uﬂ / PROCEDURES” in “OUTER COMPONENT PARTS”, (EM-8}.
o e Al s |

front

k=A%
!g. CCE: @]
s 5
} ‘ C Fuel tube assembly Ej
! — SEM89gE

}794 11. Remove intake manifold in reverse order of installation. Refer
to “TIGHTENING PROCEDURES” in “OUTER COMPONENT
PARTS”, (EM-8).

ro) Tl 4
X2 @) }r.jo i
—Intake manifold \g—\

SEMB00E
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TIMING CHAIN

Removal (Cont’d)
AH rocker cover 12. Remove RH and LH rocker covers from cylinder head.

iR Rr
Ly —r—e—-8 al

N O=Cm==0

(r—
; : |
frent Y S
y=loebngecet
. J
»,

It\@—)/iim
LH rocker cover SEM910E

13. Remove engine undercover.

14. Remove front RH wheel and engine side cover. s
15. Remove drive belts and idler pulley bracket.

&

GL

16. Remove power steering oil pump belt and power steering oil

pump assembly. Lih

BT

Fi

@)
Power steering oil pump /
- 1Power steering cil pump belt

SEMg11E

17. Remove camshaft position sensor (PHASE) and crankshaft g
position senscrs {(REF)/(POS).

{amshaft position sensor
(PHASE) \\O L\/
Crankshaft position sensor ALsy
{REF)' - ) }IFYS
\‘m&
B BT

[ay

w
~Z
'/
7
§

A=
I=lo

B ]
/ X / 5 0 B

Crankshaft position sensor g
{POS) SEM&12E




94

TIMING CHAIN

Suitable tool
SEM914E

J
= \ / Crankshaft pqueyj\
t\\}smtable puller A
4 ! ] & g

J 1 i f
'.)J'JI;")’?!}% . _I. 3 ‘ (

Front

) AN C‘
Air compressor bracket // SEM812E

Removal (Cont’d)

18. Set No. 1 piston at TDC on the compression stroke by rotat-
ing crankshaft.

19. Loosen crankshaft pulley bolt. (At this time remove oil pan rear
cover plate and set a suitable tool to ring gear so that crank-
shaift cannot rotate.)

* Be careful not to damage the signal plate teeth.

20. Remove crankshaft puliey with a suitabte puller.

21. Remove air compressor and bracket.

22. Remove front exhaust tube and its support.

23. Hang engine at right and left side engine slingers with a suit-
able hoist.

24. Remove right side engine mounting, mounting bracket and
nuts.

25. Remove center member assembly.

26. Remove upper and lower oil pans.

* For procedures described in steps 21 through 26, refer to
“Removal” in “OIL PAN” (EM-11).
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TIMING CHAIN
Removal (Cont’d)

27. Remove water pump cover.

SEM318E

28. Remove front timing chain case bolts.
* Loosen bolts in numerical order as shown in the figure. L{

SEM917EA

29. Remove front timing chain case. BE
Suitable tool * Do not scratch sealing surfaces.

EM-23 95



TIMING CHAIN

Removal (Cont’d)
30. Remove internal timing chain guide.

31. Remove upper chain guide.

Upper chain guide] 32. Remove timing chain tensioner and slack side chain guide.

Internal chain guid97 [

Slack side chain guide
Timing chain tensioner

SEMO19E

33. Remove RH & LH camshaft sprocket bolts 15T.

34. Remove camshaft sprockets 1ST on both sides, crankshaft
sprocket and timing chain.

TRy SEMOZOE

35. Attach a suitable stopper pin to RH and LH camshaft tension-
ers.

EM-24



TIMING CHAIN

RH exhaust camshaft
sprocket 2ND

. ¢
CErERR

L 8%

@%‘/Q/\ @l LH eihaust camshaft
sprockst 2ND
< P

SEMB22E

Camshaft chain

ntake camshaft

sprocket 2ND J
Exhaust camshaft sprocket 2ND

SEM160F

K/M %

SEM924E

Front timing
chain case

Removal (Cont’d)
36. Remove exhaust camshaft sprocket 2ND bolts on both sides.

37. Remove exhaust camshaft sprockets 2ND, intake camshaft
sprockets 2ND and camshaft chains on both sides. HIT

38. Remove lower chain guide. ER

G

lon)
|

39. Use a scraper to remove all traces of liquid gasket from front na
timing chain case.

EM-25 o7
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TIMING CHAIN

Remove
sticking
old sealant.

N

Bolt hole

SEM161F

~7

SEMS26E

SEM928E

Crank shaft side

<

A

Engine frant Mating mark (Front side)}
Crankshaft sprocket
SEMO29E
Dowel pin Dowel pin
~
e

No. 1 piston at TDC

SEMS30E

Removal (Cont’d)
* Remove old liquid gasket from the bolt hole and thread.

40. Use a scraper to remove all traces of liquid gasket from water
pump cover.

Inspection

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

Installation

1. Install crankshaft sprocket on crankshaft.
s Make sure that mating marks on crankshaft sprocket face
front of engine.

2. Position crankshatt so that No. 1 piston is set at TDC on com-
pression stroke.
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TIMING CHAIN

Installation (Cont’d)

- 3. Install lower chain guide on dowel pin, with front mark on the
Lower chain guide guide facing upside.

>\ \\ ,%g% Front mark
it ) &
o) T %\@ 2
o | 2,

SEMS31E
Mating mark 4. Align the marks on RH and LH intake camshaft sprockets
(2ND}, exhaust camshaft sprockets 2ND and camshaft chain, &
as shown.

5. Put LH camshaft dowel pin into camshaft sprocket dowel
groove and install these on camshaft. Tighten LH exhaust Er
camshaft sprocket 2ND bolt.

6. Put BH camshaft dowel pin in camshaft sprocket hole and

install sprocket on camshaft. EE
- Mating mark . Tighten RH exhaust camshaft sprocket 2ND bolt.
(differant color) * Make sure that the timing marks on RH and LH intake
® : Camshaft sprocket camshaft sprockets (2ND) are aligned with the camshaft L
mating mark chain mark.
- * Lubricate threads and seat surfaces of camshaft sprocket
bolts with new engine oil. [T
ET
L
#'I =5
L M exhaust camshaft sprocket I‘\
LH exhaust camshaft sprocktaTj B8
SEM162F
8. Install intake and exhaust camshaft sprockets, being careful g3
Intake camshaft ¢ Exhaust camshaft not to confuse the two (their thicknesses are different).
sprocket sprocket
[:> :> RS
Engine £ngine
front frant .
B
SEMO32E
9. Remove RH and LLH camshaft tensioner stopper pins. hii
EL
{my
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TIMING CHAIN

Mating mark {different color)
Mating mark

Timing chain mating mark
(differant colar)
£ Crankshaft sprocket

mating mark

-

L Water pump

SEM183F

Internal chain guide

Upper chain gmde/

Slack side chain guide

Timing chain tensioner

SEMS18E

Installation (Cont’d)

10.

1.
12,

13.

14,

Align mating mark on crankshaft sprocket with matchmark on
chain as shown.

Attach lower timing chain on the water pump sprocket.

Install RH and LH camshaft sprockets (15T) onto timing chain
by matching sprocket dowel grooves with camshaft.

Tighten BRH and LH camshaft sprocket 1ST bolts.

Lubricate threads and seat surfaces of the bolts with new
engine oil.

Install timing chain. Make sure that mating marks on crank-
shaft sprocket and RH and LH camshaft sprockets are alighed
with matchmarks on timing chain.

. Install internal chain guide.

Install upper chain guide.
Install timing chain tensioner and slack side chain guide.

. Apply liquid gasket to front timing chain case.

Refer to “PCSITION FOR APPLYING LIQUID GASKET” (EM-
18).
Before installation, wipe off the protruding sealant.
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TIMING CHAIN

IOJ 1 - (2 8 mm dia. bolts
255 - 31.4 Nem
(2.6 - 3.2 kg-m, 18.8 - 23.1 ft-Ib)
B - 2 6 mm dia. holts
11.8 - 13.7 N-m
(1.2 - 1.4 kg-m, 87 - 10.1 ft-1b)

SEMB38E

RH rocker cover

SEM941EA]

LH rocker cover

SEMB42EA

Installation (Cont'd)
19. install rear case pin into dowel pin hole on front timing chain

20.

21.

22.

23.

24.

case.

Tighten bolts to the specified torgue in order shown in the fig-
ure.

Leave the bolts unattended for 30 minutes or more after
tightening.

Apply liquid gasket to water pump cover.

Install water pump cover.

Apply a continuous bead of liquid gasket to mating suriace of
water pump cover. Refer to LC section (“Water Pump Installa-
tion™}.

Apply liquid gasket to RH and LH rocker covers.

Use genuine fiquid gasket or equivalent.

Refer to “POSITION FOR APPLYING LIQUID GASKET” (EM-
18).

Install RH and LH rocker covers.

Rocker cover tightening procedure:

a.

b.

Tighten in numerical order as shown in the figure.
Tighten bolts O to G in that order to 1 to 3 N'm (0.1 to 0.3
kg-m, 9 1o 26 in-Ib).

Tighten bolts @) to @@ as indicated in figure to 5.4 to 7.4 N'm
(0.55 to 0.75 kg-m, 47.7 to 65.1 in-b).

EM-29
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TIMING CHAIN

Engine

front —~RH
@/\@J)\:é}_,/\cﬁ
0 0_0 0 O

LH

Tighten in numerical order. SEMI44E

Intake manifold collector gasket

Front mark

SEM243E

Crankshaft pulley

Crankshaft pulley

Crankshaft pulley bolt
SEME63E

N
g e

\\}_‘Crankshaft positian

“sensor (POSY™S
N

\\Froht heated oxygen sensor
‘left bank) harness clamp =

N . — .
8.4 - 10.8 Nem =™ %
\ 086 - 110 kgm, V) T

74.6 - 95.5 in-1b) SEM222F

Installation (Cont’d)

25.

Instali intake manifold. Tighten intake manifold nuts and bolis.

Refer to “TIGHTENING PROCEDURES” in “OUTER COMPO-
NENT PARTS”, (EM-8).

26.

27.
28.

29.

Install fuel tube assembly.

Install intake manifold collector gasket, with its front mark fac-
ing forwards.

install intake manifold collector, supports and intake manifold
collector bolt.

Install EGR guide tube.

Refer to “TIGHTENING PROCEDURES” in “OUTER COMPO-
NENT PARTS”, (EM-8).

30.
31.

33.

install RH and LH ignition coils.
Install rocker cover ornament on left side.

. Install crankshaft pulley to crankshaft.

Lubricate thread and seat surface of the bolt with new
engine oil.

Tighten to 39 10 49 N-m (4.0 to 5.0 kg-m, 29 o 36 ft-Ib).

Put a paint mark on the crankshaft pulley.

Again tighten by turning 60° to 66°, about the angle from one
hexagon bolt head corner to another.

Install camshaft position sensor (PHASE), crankshaft position
sensors (REF)/(POS) and front heated oxygen sensor {left
bank) harness clamp.

Make sure that crankshaft position sensor (POS) and front
heated oxygen sensor (left bank) harness clamp are
installed correctly as shown in figure.

. Reinstall removed parts in reverse order of removal.

When installing fuel tube assembly, refer to “Injector Removal
and Installation” in EC section.

After installing the tensioner, race the engine at about 3,000
rom under no load to purge air from the high-pressure cham-
ber. The engine may produce a rattling noise. This indicates
that air still remains in the chamber and is not a matter of con-
cern.
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OIL SEAL REPLACEMENT

KV10116200 KV10115900 CAUTION:

(J26336-A) ’,_, (J26336-20) When removing the oil pans, oil pump assembly and timing

f&?ﬂfiﬁrﬁ@ [ Attachment - chain from engine, first remove the camshaft position sensor
\/é\‘ (PHASE} and the crankshaft position sensors (REF)/(POS)

from the assembly.
Be careful not to damage sensor edges.

VALVE OIL SEAL i,
1. Remove LH ornament cover.
2. Remove RH and LH ignition coils.
SEMIISE 3. Remove EGR guide tube.
4. Remove intake manifold collector supports and intake manifold

collector (RH cylinder head only).

Remove RH and LH rocker covers from cylinder head.
Remove camshaft position sensor (PHASE} and crankshaft
position sensors (REF)/(POS).

7. Remove oil pan. (Refer to “Removal” in "OIL PAN” EM-11.)
8. Remove timing chain. (Refer to “Removal” in “TIMING

@ !

it
g9

CHAIN” EM-19.) ==
9. Remove camshaft brackets and camshaft. (Refer to
“Disassembly” in “CYLINDER HEAD"” EM-35.)
10. Remove valve lifters and shims. Al
11. Remove valve spring with Tool.
12. Reinstall any paris removed In reverse order of removal.
Before removing valve spring, fix valve as follows. T
Method A:
Piston concerned should be set at TDC to prevent
valve from falling. AT
[&
R
Method B: R
Remove spark plug, then install air hose adapter
into spark plug hole and apply air pressure to hold
valves in place. Apply a pressure of 490 kPa (5 &1
kg/cm?, 71 psi).
(5]
BT
SEMB26E
—_ Method C: R
o - O Install spark plug with suitable washer into spark
- /Lpa'k plug_J plug hole from combustion chamber side. &
. * O =5
g O/ IO
8 _ I
/ -
) - - X—Suitable waﬁher\)
D SEM983D
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OIL SEAL REPLACEMENT

SEM827E

2y

143 - 14.9 mm
(0.563 - 0.587 in)

Engine

-

Engine

inside

Qil seal Iip\

outside

)/— Dust seal iip

SEM715A

W\ —

Sed L
%’Fﬁ SEME;;EBE

13. Remove valve oil seal.

14, Apply engine oil to new valve oil seal and install it with Tool.

OIL SEAL INSTALLATION DIRECTION
* |nstall new oil seal in the direction shown in the figure.

FRONT OIL SEAL

Remove the following parts:

Engine undercover

Front RH wheel and engine side cover
Drive belts

Crankshaft position sensor {REF)
Crankshaft pulley

Be careful not to damage sensor edge.

¢ o0 0 0=

2. Remove front oil seal using a suitable tool.
Be careful not to scratch front cover.

3. Apply engine oil to new oil seal and install it using a suitable
tool.
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OIL SEAL REPLACEMENT

SEM831E

Rear oil seal retainer

SEMs3z2E

REAR OIL SEAL

1. Remove transaxle. (Refer to MT or AT section.)

2. Remove fiywheel or drive plate.

3. Remove oil pan. (Refer to OIl. PAN.)

4. Remove rear oil seal retainer. el
A

5. Remove traces of liquid gasket using scraper.
¢ Remove old liquid gasket from the bolt hole and thread.

[zt
©h

73]
s

6. Apply liquid gasket to rear oil seal retainer. N

=5,
[t}

[GLo)]
20

A
=l

f=ts)
el
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CYLINDER HEAD

SEC. 111.118-130.140.220 Refer to

R 3 %, ¢ B

Washer ‘:, % Q y CHAIN".@
ashe ) - . (Gasket Washer
< T, i‘/\ﬁf
o

s F Gasket Q:Q

S ,
Gasket QV@@ Gasket @_\ /_/;
= ~ | 4>
[ # [T Reter to “installation” P / Gasket b9

&
A WE in “CYLINDER HEAD". N @;équ /

2 = Q‘ﬂm
L )
{3\ e ) @

’
Valve oil seal Q

@[ 20-29
(2.0 - 3.0, 14 - 22)

gLE H Refer to “installation” in

“CYLINDER HEAD",

© Apply liquid gasket.
: Lubricate with new engine oil.
IDJ : Nem (kg-m, fi-Ib}

SEM187F

@ Qi filler cap ® Cylinder head @ Valve spring

@ Rocker cover @ Blow by hose @ Valve spring retainer
{8 Camshaft bracket Spark plug @ Valve coliet

@& Camshaft @ Valve ad  Vvalve lifter

® PCV valve 4 Valve spring seat @ Shim

106 EM-34



CYLINDER HEAD

Loosen in
numerical
arder.

(J37228)

| a éL\Xz//
. _
KV10111100—
¥

& )©0©

Engine kgj
front L
wO ﬁ:m- ey
RH intake camshafi Camshaft

Loosen in numerical order.

bracket

SEMB856E

Camshaft bracket
LH intake camshaft

e
LH exhaust camshaft

Loosen in numerical order.

SEMB857E]

CAUTION
When installing camshafts, chain tensioners, oil 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 ol
pulley, and camshaft bracket.

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

Removal e

This removal is the same procedure as that for timing chain. Refer
to “Removal” in “TIMING CHAIN” (EM-19).

Disassembly
1. Remove rear timing chain case bolts. L&

2. Remove rear timing chain case.

3. Remove intake and exhaust camshafts and camshaft brackets. g
¢ Fqually loosen camshaft bracket bolts in several steps in the
numerical order shown in the figure.
For reinstallation, be sure to put marks on camshaft bracket ST
before removal.
4. Remove valve component parts.
Refer to “VALVE OIL SEAL” in “OIL SEAL REPLACEMENT”
(EM-31).

7

=8
(47
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CYLINDER HEAD

s
Stopper pin o \
&/ D
J,ifa 3 RH camsh_?ft tensioner
A . 3
AL

%JEngine o ) 6

tront 7 "6

O .

Engine
front ™\

Loosen in numerical order.
SEM859E

LH cylinder head

Loosen in numerical order.

SEMBBOE]

Cylindér head
ylinder head

= SEMB8B3E

Disassembly (Cont’d)

5.

7.

Remove RH and LH camshaft tensioners from cylinder head.

Remove cylinder head bolts.

Cylinder head boelts shouid be loosened in two or three
steps.

A warped or cracked cylinder head could result from
removing in incorrect order.

Remove cylinder head.
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CYLINDER HEAD

Inspection

CYLINDER HEAD DISTORTION

Clean surface of cylinder head.
Use a reliable straightedge and feeler gauge to check the flatness al
of cylinder head surface. =
Check along six positions shown in the figure.

Head surface flatness: Limit 0.1 mm (0.004 in)
If beyond the specified limit, resurface or replace it. B

The limit for cylinder head resurfacing is determined by the m

semseie, CYlinder block resurfacing.

Resurfacing limit:
Amount of cylinder head resurfacing is “A”. LG
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 EC
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) FE

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

CAMSHAFT RUNOUT

1. Measure camshalt runout at A and B as shown in the figure.
Runout (Total indicator reading): N
Limit 0.05 mm (0.0020 in) (A
2. If it exceeds the limit, replace camshaft.

CAMSHAFT CAM HEIGHT ER

1. Measure camshaft cam height.
Standard cam height:
43.940 - 44.130 mm {1.7299 - 1.7374 in) ST
Cam wear limit:
0.2 mm (0.008 in)

2. | wear is beyond the limit, replace camshaft. e
ET
SEMS49A
CAMSHAFT JOURNAL CLEARANCE it
1. Install camshait bracket and tighten bolts to the specified
torque. EL

2. Measure inner diameter "A” of camshaft bearing.
Standard inner diameter:
No.1: 26.000 - 26.021 mm (1.0236 - 1.0244 in) 552
No. 2, 3, 4: 23.500 - 23.521 mm (0.9252 - 0.9260 in)

SEMBB2E
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CYLINDER HEAD

SEM864E

SEMBE5E

Camshaft direction
.
90° Measuring

direction

SEM178F]

Micrometer

SEM938C

Inspection (Cont’d)
3. Measure outer diameter of camshaft journal.
Standard outer diameter:
No. 1: 25.935 - 25.955 mm (1.0211 - 1.0218 in)
No. 2, 3, 4: 23.435 - 23.455 mm (0.9226 - 0.9234 in)
4. I clearance exceeds the limit, reptace camshaft andfor cylin-
der head.
Camshaft journal clearance:
Standard
0.045 - 0.086 mm (0.0018 - 0.0034 in)
Limit
0.15 mm (0.0059 in)

CAMSHAFT END PLAY

1. Install camshatft in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Standard
0.115 - 0,188 mm (0.0045 - 0.0074 in)
Limit
0.24 mm (0.0094 in)

CAMSHAFT SPROCKET RUNOUT

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

VALVE GUIDE CLEARANCE

1.  Measure valve deflection as shown in the figure. (Valve and
valve guide mostly wear in thig direction.)
Valve deflection limit (Dial gauge reading):
Intake 0.24 mm (0.0094 in)
Exhaust 0.28 mm (0.0110 in)

2. If it exceeds the limit, check valve to valve gufde clearance.
a. Measure valve stem diameter and valve guide inner diameter.
b. Check that clearance is within specification.
Valve to valve guide clearance limit:
Intake 0.08 mm (0.0031 in)
Exhaust 0.1 mm (0.004 in)
c. ltit exceeds the limit, replace valve or valve guide.
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CYLINDER HEAD
Inspection (Cont’d)
! VALVE GUIDE REPLACEMENT

1. To remove valve guide, heat cylinder head to 110 to 130°C
(230 to 266°F) by soaking in heated oil.

SEMO0BA

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. ¢
Ed
GE
. \\\ o )
"% J\\\\ ez i
/ / f/ 'Q\“)\\\_/— SEM931C '\5,|-|—|

3. Ream cylinder head valve guide hole. s
Valve guide hole diameter M

(for service parts):
10.175 - 10.196 mm (0.4006 - 0.4014 in)

4. Heat cylinder head to 110 to 130°C (230 to 266°F) and press
service valve guide onto cylinder head.
Projection “L’":
12.6 - 12.8 mm (0.496 - 0.504 in) &7
5. Ream valve guide.
Finished size:

6.000 - 6.018 mm (0.2362 - 0.2369 in) B

Bl

VALVE SEATS b
Check valve seats for any evidence of pitting at valve contact

surface, and reseat or replace if it has wom out excessively. gl

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

!
| .
Recess diameater

SEM795A

SEM892B

P CEE——

' |

SEM188A

|— Ni"-f 5 (Out-of-square)

SEM2884

EM113

Inspection (Cont’d)
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
the machine depth stop to ensure this.

2. Ream cylinder head recess for service valve seat.

Oversize [0.5 mm (0.020 in)]:
Intake 37.500 - 37.516 mm {1.4764 - 1.4770 in)
Exhaust 32.700 - 32.716 mm (1.2874 - 1.2880 in)

Be sure to ream in circles conceniric to the valve guide cen-

ter.

This will enable valve seat to fit correctly.

3. Heat cylinder head to 110 to 130°C (230 to 266°F) by soaking
in heated oil.

4. Press fit valve seat until it seats on the bottom.

5. Cut or grind valve seat using suitable tool to the specified
dimensions as shown in SDS (EM-68).

6. After cutting, fap valve seat with abrasive compound.

7. Check valve seating condition.

Seat face angle “o’’:  44°53' - 45°07’ deg.
Contacting width “W™:
Intake: 1.09 - 1.31 mm (0.0429 - 0.0516 in)

Exhaust: 1.29 - 1.51 mm (0.0508 - 0.0594 in)

VALVE DIMENSIONS

Check dimensions of each valve. For dimensions, refer to SDS
(EM-65).

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

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

VALVE SPRING

Squareness

1. Measure dimension “S".
Quit-of-square “S”";
Less than 2.0 mm (0.079 in)
2. If it exceeds the limit, replace spring.

Pressure

Check valve spring pressure at specified spring height.
Pressure:
Standard
454 N (46.3 kg, 102.1 ib)
at height 27.55 mm (1.0846 in)
Limit
More than 428 N (43.7 kg, 96.2 Ib)
at height 27.55 mm (1.0846 in)
If it exceeds the limit, replace spring.

EM-40



CYLINDER HEAD

SEMS60E

SEMZ61E

Paint mark

Cylinder head side

SEMOQBED

Scraper

4%9 chain case

e

SEMB91E

Inspection (Cont’d)
VALVE LIFTER

1. Check contact and sliding surfaces for wear or scraiches.
2. Check diameter of valve lifter and valve lifter guide bore,
Valve lifter outer diameter:
34.960 - 34.975 mm (1.3764 - 1.3770 in)
Lifter guide bore diameter:
35.000 - 35.021 mm (1.3780 - 1.3788 in)
Assembly
1. Install valve component parts.
* Always use new valve oil seal. Refer to OIL SEAL
REPLACEMENT (EM-31). b
¢ Befoare installing valve oil seal, install valve spring seat.
* [Install valve spring (uneven pitch type) with its narrow

pitch side toward cylinder head side (paint mark).

After installing valve component parts, tap valve stem tip with
plastic hammer to assure a proper fit.

Installation

1.

Before installing rear timing chain case, remove all traces of
liquid gasket from mating surface using a scraper.

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

EM-41
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CYLINDER HEAD

Remove
sticking

/ oid sealant.
%/Bolt hole

SEM161F

Scraper

Sealing
Sealing

SEMB92E

Cylinder block surfage

SEMB76E

Installation {(Cont’d)

Remove old liquid gasket from the bolt hole and thread.

Before installing cam bracket, remove all traces of liquid gas-
ket from mating surface using a scraper.
Remove C-rings from cylinder block.

Turn crankshaft until No. 1 piston is set at approximately 240°
before TDC on compression stroke to prevent interference of
valves and pistons.

Install cylinder heads with new gaskets.

Do not rotate crankshaft and camshaft separately, or
valves will strike piston heads.
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CYLINDER HEAD

Cylinder head bolt

{Measuring point)

[H

[Measuring point}

SEMI57E

Engine
front

RHY cylinder head

SEMB7TEA

LH cylinder head

Engine
front

SEM878EA

)

<

g’ !

o :

=2

g 93 @ @)

2 {10,

'gj 72} @

=2 |

g | ©

2

®
5 0
= SEMETOEA

Installation (Cont’d)

CAUTION:
Cylinder head bolts are tightened by plastic zone tightening
method. Whenever the size difference between d1 and d2
exceeds the limit, replace them with new ones.
Limit (d1 - d2):
0.11 mm (0.0043 in)

* Lubricate threads and seat surfaces of the bolts with new

engine oil. &

I

)

Tightening procedure:
Tighten all bolts to 98 N-m (10 kg-m, 72 ft-lb).

Completely loosen all bolts.
Tighten all bolis to 34 to 44 N-m (3.5 to 4.5 kg-m, 25 to 33
ft-ib).

Turn all bolts 80 to 95 degrees clockwise.
Turn all bolts 90 to 95 degrees clockwise. FE
¢ Tighten in numerical order shown in the figure.

o oo e
[nal r,LF_;

6. Install cylinder head outside bolts. =l
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CYLINDER HEAD

< <{LH cam tensianher

s
Dowel pin

q\\/\‘,n\
> O

T

SEMBBOE

No. 3 jeurnal

(dentification No. 4 journa!

mark

No. 2 journal mark

\ ' Identification
\\ mark
&~ SEM170F

—Camshaft key

Type A RH camshalt brackets

LH camshaft brackets No. 4
Infake side

No. 1
Exhaust side
SEMBB4EB

Installation (Cont’d)
7. Install cam tensioners on both sides of cylinder head.

8. Install exhaust and intake camshafts and camshaft brackets.
¢ |dentification marks are present on camshafts.

Camshaft D Paint mark location
mark
LH L3
IN Between No. 2 and No. 3 journals
RH R3
LH L3
EX Between No. 3 and No. 4 journals
RH R3

* Posgition camshaft
RH exhaust camshaft key at about 10 o'clock
LH exhaust camshaft key at about 2 o’clock

9. Before installing camshaft brackets, apply sealant to mating
surface of No. 1 journal head.
* Use Genuine Liquid Gasket or equivalent.
¢ Refer to “POSITION FOR APPLYING LIQUID GASKET”,
(EM-18).
* Install camshaft brackets in their original positions.
* Tighten camshaft bracket boits gradually in two or three
stages.
¢ If any part of valve assembly or camshaft is replaced,
check valve clearance according to reference data.
After completing assembly check valve clearance. Refer
to “Checking” and “Adjusting” in “VALVE CLEARANCE”
(EM-47 and 48).
Reference data valve clearance (Cold):
Intake
0.26 - 0.34 mm (0.010 - 0.013 in)
Exhaust
0.29 - 0.37 mm (0.011 - 0.015 in)
* Lubricate threads and seat surfaces of camshaft bracket
bolts with new engine cil before installing them.
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CYLINDER HEAD

Installation (Cont’d)
Type B RH side * Align stamp mark as shown in the figure.

A ls] [c]
more | | o] [e] [F)

LA
m} [7]

LH side SEM186F m

Tightening procedure

RH exhaust camshaft Tighten the camshaft brackets in the following steps. L
Step Tightening torque Tightening order
. Tighten in the order of @ to @,  EO
<j 1 1.96 N'm (0.2 kg-m, 17 in-Ib) then tighten @ 10 ® .
frgﬁilr‘e o 6 N-m (0.6 kg-m, 52 in-Ib) Tighten in the numerical order. e
3 9.02 - 11.8 Nem {0'92_ - 1.20 kg-m. Tighten in the numerical order.
RH intake camshaft Camshaft bracket 79.8 - 104.2 in-Ib) N
. ' . . " il
semssses;  ®  Tighten in numerical order shown in the figure. e
Camshaft bracket [

LH intake camshaft

AT
Engine |10 i,
front
LH exhaust camshaft . EL
SEMBB6EA,
10. Install O-rings to cylinder block, [BIE)
Engine

from(?\ y

11. Apply sealant to the hatched portion of rear timing chain case. [

* Apply continuous bead of liguid gasket to mating surface of
rear timing chain case. -
Refer to “POSITION FOR APPLYING LIQUID GASKET", (EM- EL
18).

* Before installation, wipe off the protruding sealant. [
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CYLINDER HEAD

{3) 1.8 - 137 Nem

(1.2 - 1.4 kg-m, 8.7 - 10.1 ft-b)

Dowel pin aligning position

SEMB90EA

Installation (Cont’d)

12. Align rear timing chain case with dowel pins, then install on
cylinder head and block.

13. Tighten rear chain case bolts.
(1) Tighten bolts in numerical order shown in the figure.
(2) Repeat above step (1).

e This installation is the same procedure as that for timing chain.
Refer to “Installation” in “TIMING CHAIN" (EM-26).
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VALVE CLEARANCE

£ Checking
. Check valve clearance while engine is cold and not running.
1. Remove intake manifold collector.
& 2. Remove rocker ornament covers.
. ) 3. Remove RH and LH rocker covers. @l
Timing marl 4. Remove all spark plugs.
~ W} 5. Set No. 1 cylinder at TDC on its compression stroke.
' »  Align pointer with TDC mark on crankshaft pulley. bt
// * Check that valve lifters on No. 1 cylinder are loose and valve
sttt pu";y,\\ | / . lifters on No. 4 are tight.

If not, turn crankshaft one revolution (360°) and align as above.

£

EE

RH oylinder head 6. Check only those valves shown in the figure. o7
® @ Valve | No, 1 No. 2 No. 3 No. 4 No. 5 No. 6

Crank e

position INT |EXH | INT [EXH | INT |EXH | INT |[EXH | INT IEXH | INT [EXH &

No.1TDC | O Q Q O

R
i
@ @
@@ BT
LH cylinder head
SEMBI3E
\/L /»,\ ¢ Using a feeler gauge, measure clearance between valve lifter A
m and camshaft. '

* Record any valve clearance measurements which are out of =
specification. They will be used later 1o determine the required '™
replacement adjusting shim.

Valve clearance for checking {Cold): IB%
Intake o
0.26 - 0.34 mm {0.010 - 0.013 in)
Exhaust
0.29 - 0.37 mm {0.011 - 0.015 In)
SEM 139D
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VALVE CLEARANCE

RH cylinder head

LH eylinder head

SEMB94E

Checking (Cont’d)

7. Turn crankshaft 240° and align as above.
8. Set No. 3 cylinder at TDC on its compression stroke.
9. Check only those valves shown in the figure.

Valve| Ng. 1 No. 2 No. 3 No. 4 No. 5 No, 6
Crank
position INT |[EXH | INT (EXH | INT (EXH [ INT [EXH | INT |[EXH | INT |JEXH
No. 3TDC O O O O

RH cylinder head

LLH cylinder head

SEMS53E

Tool (A) KV10115110~‘.\
(J38972-1) | ) )

10. Turn crankshaft 240° and align as above,
11. Set No. 5 cylinder at TDC on its compression stroke.
12. Check only those valves shown in the figure.

Valve | No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
Crank
position INT [EXH | INT [EXH | INT |EXH | INT |[EXH | INT {EXH | INT [EXH
No. 5 TDC O O O O

13. If all valve clearances are within specification, install the fol-
lowing parts.

¢ intake manifold collector
¢ [BH and LH rocker covers
s Al spark plugs

o  Rocker cover ornament
Adjusting

Adjust valve ciearance while engine is cold.
1. Turn crankshaft, to position cam lobe on camshaft of valve that

must be adjusted upward.
2. Place Tool (A) around camshaft as shown in figure.
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 Tocl (A).

EM-48



VALVE CLEARANCE
Adjusting (Cont’d)

3. Rotaie Tool (A) (See figure.) so that vaive lifter is pushed down.

4, Place Tool (B) between camshaft and the edge of the valve

lifter to retain valve lifter. L&
CAUTION:
| s Tool (B} must be placed as close to camshaft bracket as
10116136 possible. EC
\éx_( 138972-2) 2> e Be careful not to damage cam surface with Tool (B).
j‘g/j T M| 5. Remove Tool (A). =
GL
6. Blow air into the hole to separate adjusting shim from valve ___
lifter. (K
A

7. Remove adjusting shim using a small screwdriver and a mag-

// WS TE: netic finger. 28
e

Teol (B)C/Bﬁ ~| 8. Determine replacement adjusting shim size following formula.
J

* Using a micrometer determine thickness of removed shim.
s Calculate thickness of new adjusting shim so valve clearance ST
comes within specified values.
R = Thickness of removed shim
N = Thickness of new shim
M = Measured valve clearance
Intake: o
4 N =R + [M - 0.30 mm (0.0118 in)] &y
SEMB72E Exhaust:

N =R + [M - 0.33 mm (0.0130 in)]
>e
( J 7

mm (0.1161 in), in steps of 0.01 mm (0.0004 in).

* Select new shim with thickness as close as possible to calcu- g
lated value.

Shims are available in 64 sizes from 2.32 mm (0.0913 in) 10 2.95
SIEM145D
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VALVE CLEARANCE

0

@ = 2,46 mm
(0.0969 in)

Thickness is stamped.

Suitable_tool

e

Adjusting (Cont’d)

9. Install new shim using a suitable tool.
* [nstall with the surface on which the thickness is stamped
facing down.

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

11. Remove Tool (B).
12. Remove Tool (A).
13. Recheck valve clearance.

Vaive clearance:

Unit: mm (in)

Cold

Hot* (reference data)

Intake

0.26 - 0.34 (0.010 - 0.013)

0.304 - 0.416 (0.012 - 0.016}

Exhaust

0.29 - 0.37 (0.011 - 0.015)

0.308 - 0.432 (0.012 - 0.017)

SEMB74E

EM-50
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ENGINE REMOVAL

SEC. 112 [Claa - s5 (4.4 - 5.6, 32 - 41)

[O) 15 - 26 (1.6 - 27, 11 - 20)

{C] 43 - 55 (44 - 56, 32 . 41)

)

[@]10 - 16 (1.0 - 1.6, 87 - 139) ¥~
!
; K EG
/\\\'/ [ 15-26 (1.5 - 27, 11 - 20)

[O] 43 - 55 (44 - 55, 32 - 41)

[ 43 - 55 (4.4 - 5.6, 32 - 41}

43 - 55 (44 - 56, 32 - 41)
M
[C] 43 - 55 (4.4 - 5, 32 - 41)

[C) 78 - 90 (8.0 - 9.2, 58 -snj@;@ d

[ 77 - 98 (7.9 - 10,0, 57 - 72)

(CEORORS

f
6, 32 - 41) FlE
[C] 78 - 90 (8.0 - 9.2, 58 - 67) el
{0] 43 - 55 (4.4 - 56, 32 - 41)
M7
[O) 77 - 98 (7.9 - 10.0, 57 - 72) AT
[C) 77 - 98 (7.9 - 10.0, 57 - 72) O] 77 - 98 (7.9 - 10.0, 57 - 72) EA
Vehicle front o
AT model
Actuator for
electrically S BiE
controlled
engine mounting
[0 77 - 98 (7.9 - 10.0, 57 - 72)
St
<3 [Q: Nem tkgm, f4b) e
Engine fronf Front mark L Front mark [E'; N-m {kg-m, in-1o) IFy
MEM110A <
8T
Front upper engine slinger (® Center member @ LH engine mounting
RH engine mounting ® Front engine mounting (Fluid " Rear engine slinger M4
Mounting bracket type) @ Insulator
Rear engine mounting (Fluid type)
EL
D)
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ENGINE REMOVAL

If,

NN

/0 < //,&\ \
~— l;H engine mounting

Shift support ro_d

i

WA
*
*
]

RNING:

Situate 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.

For safety during subsequent steps, the tension of wires
should be slackened against the engine.

Before disconnecting fuel hose, release fuel pressure
from fuel line.

Refer to “Fuel Pressure Release”, “BASIC SERVICE
PROCEDURE" in EC section.

Before removing front axle from transaxle, place safety
stands under designated front supporting points. Refer to
Gl section for lifting peints and towing.

Be sure to hoist engine and transaxle in a safe manner.
For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALOG.

CAUTION:
L ]

When lifting engine, be careful not to strike adjacent parts,
especially the following: Accelerator wire casing, brake
lines, and hrake master cylinder.

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

In removing drive shaft, be careful not to damage grease
seal of transaxle.

Removal

1. Remove engine undercover and hood.

2. Drain coolant from both cylinder block and radiator.

3. Remove vacuum hoses, fuel hoses, wires, harnesses, connec-
tors and so on.

4. Remove front exhaust tubes, ball joints and drive shafts.

5. Remove radiator and fans.

6. Remove drive belts.

7. Remove alternator, compressor and power steering oil pump

Qo

from engine.

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

Remove rear engine mounting.

. Disconnect control rod and support rod from transaxle (M/T

model}.

. Disconnect control cable from transaxle (A/T model).

EM-52



ENGINE REMOVAL

Removal (Cont’d)

— |
\‘_Mounting bre?

z
| l Front engine
s M mounting
PN | SEMa36E

12. Remove front engine mounting.

C

=
V—k @?me;%ar

\ ©

5 ) 2
oS i)

/L%B ’L = %%J

|

8

A

i)

jack.

14. Remove engine with transaxle as shown.

£

13. Remove center member and then slowly lower transmission

1. Installation is in the reverse order of removal.

EM-53

‘ @, N
VTN %
3 d I
=
= |
e - H ! %
£ ’ = |
= J" !
/
Transmission jack SEM83BE
Installation

[
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CYLINDER BLOCK

SEC. 110.120.226
[@]84 - 108 (0.6 - 1.1, 7456 - 95.5)

[3) 21 - 26 (2.1 - 2.7, 15 - 20) #)

DO 176 - 2186
2 (1.80 - 2.20, /&'@

12.98 - 15.93)

®@is - 12

WO RO

2]
E :
: N-m (kg-m, ft-Ib) Gasket )
% : . = : .\i‘"] [ reter

Q\Snap ring Q

7
\\/ &
& Gasket §39 &
1) Reter to “Assembly”.
K ( 9%
Apply liquid gasket. @0

Lubricate with new
engine oil,
N-m (kg-m, in-Ib) to “Assembly”.

SEM173FA

Rear oil seal retainer @ Main bearing cap (g Drive plate reinforcement
Cylinder block i@ Main bearing beam @ Qil ring

Knock sensor 4 Crankshaft {® Piston pin

Upper main bearing (@ Pilot bushing or pilot converter (@@ Connecting rod bearing
Lower main bearing (& Flywheel with signal plate @ Connecting rod

Water drain plug (LH side) {MT models) @ Pisten

Water drain plug (RH side) §# Drive plate with signal plate (A/T @ Top ring

Water drain plug (Water pump ® model) @ 2nd ring

side) Fiywhee! reinforcement
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CYLINDER BLOCK

CAUTION:
+ When installing bearings, pistons, or other sliding parts,

) 43 - 55

{44 - 56,32 - 41)

Kv10117001 ¢ = lubricate contacting surfaces with new engine oil.
* Place removed parts such as bearings and bearing caps
Spacer in their proper order and direction. al
Awas"e” * When installing connecting rod nuts, and main bearing
W A cap bolts, apply new engine oil to threads and seating
[0 43 - 55 surfaces.
‘;‘2“_'4f-)5 ¢ Do not allow any magnetic materials to contact the signal
[ 25 35 [ : Nem ikgm, ftib) plate teeth of flywheel or drive plate.
(25 - 35, 18 - 25) SEM180FA
Disassembly
Engine front LE
@ < PISTON AND CRANKSHAFT
N 1. Remove engine. Refer o “ENGINE REMOVAL"” (EM-51).
-) 2. Place engine on a work stand. EG
7 3. Drain coolant and oil.
T 0 4. Remove oil pan. Refer to “Removal” in “OIL PAN" (EM-11}.
5. Remove timing chain. Refer to “Removal” in “TIMING CHAIN" [FE
(EM-19).
6. Remove cylinder head. Refer to “Removal” in “TIMING
Kv10117000 ,, e
s, s CHAIN” (EM-19). oL
7. Remove pistons with connecting rods. s
*  When disassembling piston and connecting rod, remove snap BT
ring first, then heat piston to 60 to 70°C (140 to 158°F).
8. Remove rear oil seal retainer. a7
CAUTION:
*  When piston rings are not replaced, make sure that piston
rings are mounted in their original positions. =
* When replacing piston rings, if there is no punchmark, =
install with either side up.
k"
SEMS65A
9. HRemove main bearing beam, cap and crankshatft. B
* Before removing bearing beam and bearing cap, measure
crankshaft end play. Refer to EM-62.
¢ Bolts should be loosened in two or three steps. ST
SEMB42E
- :U;Z'\
Inspection s
PISTON AND PISTON PIN CLEARANCE
1. Measure inner diameter of piston pin hole “dp”. EL
Standard diameter “dp”’:
21.993 - 22.005 mm (0.8659 - 0.8663 in) T
AEMG23
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CYLINDER BLOCK

Feeler

gauge %

Micrometer ]
AEMO24
NG | N
—_ .

N

/

vz
\_\

Feeler gauge

J LRing SEMOZ4AA

Piston
Press-fit

SEMB99A

Bend

Feeler gauge

ALY \\\\\“'

SEMO3BF

Inspection (Cont’d)

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 = 0.002 - 0.006 mm (0.0001 - 0.0002 in)
If it exceeds the above valug, replace piston assembly with pin.

PISTON RING SIDE CLEARANCE
Side clearance:
Top ring
0.040 - 0.080 mm (0.0016 - 0.0031 in)
2nd ring
0.030 - 0.070 mm (0.0012 - 0.0028 in)
Max. limit of side clearance:
2nd ring 0.1 mm (0.004 in)
Top ring 0.11 mm (0.0043 in)
if out of specification, replace piston and/or piston ring assembly.

PISTON RING END GAP
End gap:
Top ring 0.22 - 0.41 mm (0.0087 - 0.0161 in)
2nd ring 0.50 - 0.74 mm {(0.0197 - 0.0291 in)
Qil ring  0.20 - 0.69 mm (0.0079 - 0.0272 in)
Max. limit of ring gap:
Top ring 0.55 mm (0.G217 in)
2nd ring 0.85 mm (0.0335 in)
Qilring  0.95 mm (0.0374 in)
If out of specification, replace piston ring. If gap still exceeds the
limit even with a new ring, do the following. Rebore cylinder and
use oversized piston and piston rings.
Refer to SDS (EM-70).

When replacing the piston, check the cylinder block surface for
scratches or seizure. If scratches or seizure is found, hone or
replace the cylinder block.

CONNECTING ROD BEND AND TORSION
Bend:
Limit 0.15 mm (0.0059 in)
per 100 mm (3.94 in) length
Torsion:
Limit 0.30 mm (0.0118 in)
per 100 mm (3.94 in} length
If it exceeds the limit, replace connecting rod assembly.
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CYLINDER BLOCK
Inspection (Cont’d)

Feeler gauge

l
o

SEMO03F
—Straightedge CYLINDER BLOCK DISTORTION AND WEAR

- P * Clean upper surface of cylinder block. RE

Seles— Use a reliable straightedge and feeler gauge to check the flat-
= F,}b; ness of cylinder block surface. -

& - - - o . . ',"‘3
! oS T Check along six positions shown in the figure. ko
) =70 7 Distortion limit: 0.10 mm (0.0039 in)

o @@/\W e [f out of specification, resurface it. The limit for cylinder block
M=% G@Tjﬁ Q\ ‘_21 ® @ resurfacing is determined by cylinder head resurfacing in F=
(Ij =X Feeler gauge ® ® engine.

e i . Resurfacing limit: -

semizsc|  Amount of cylinder head resurfacing is “A”.
Amount of cylinder block resurfacing is “B”.
The maximum limit is as follows: T
A + B = 0.2 mm (0.008 in)
Nominal cylinder block height from crankshaft center:
214.95 - 215.05 mm (8.4626 - 8.4665 in) Refer to AT
SDS, (EM-69).
¢ |f necessary, replace cylinder block.

[
PISTON-TO-BORE CLEARANCE L
1. Using a bore gauge, measure cylinder bore for wear, out- of- B
round and taper.
Cylinder bore inner diameter &7
Grade No. Standard inner diameter Wear limit
No. 1 93.000 - 93.010 mm (3.6614 - 3.6618 in) BS
No. 2 93.011 - 93.020 mm (3.6618 - 3.6622 in} | 0.20 mm (0.0079 in)
No. 3 93.021 - 93.030 mm (3.6622 - 3.6626 in) o7

If it exceeds the limit, rebore all eylinders. Replace cylinder block
if necessary. ua

Out-of-round (X - Y):
Limit 0.015 mm (0.0006 in)
Taper (A - B - C): EL
Limit 0.010 mm (0.0004 in)
2. Check for scratches and seizure. If seizure is found, hone it.
(B2

Unit: mm (in)
SEM321AA

EM-57 12
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CYLINDER BLOCK

A¥ . Yy /;\l\
& E @ ,Cylinder bore grade
NOOoOGooa f)n,urp__t_)gr;)o"

N\ No. & eylinder bore grade number
No. 1 cylinder bore grade number SEM174F

SEM258C

l—— 3>
loe— @

(o

Taper: A — B
QOut-of-round: X - Y

SEM3164

Inspection (Cont’d)

¢ If both cylinder block and piston are replaced with new
ones, select piston of the same grade number punched on
cylinder block rear position. These numbers are punched
in either Arabic or Roman numerals.

3. Measure piston skirt diameter.
Piston diameter “A”’: Refer to SDS (EM-70).
Measuring point “a” (Distance from the top):
45.4 mm (1.787 in)
4. Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance “B’’:
0.010 - 6.030 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-70}.
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.
Otherwise, cylinder bores may be distorted in final assembly.
. Cut cylinder bores.
*  When any cylinder needs boring, all other cylinders must
also be bored.
¢ Do not cut too much out of cylinder bore at a time. Cut
ohly 0.05 mm {0.0020 in) or so in diameter at a time.

9. Hone cylinders to obtain specified piston-te-bore clearance.

10. Measure finished cylinder bore for out-of-round and taper.
* Measurement should be done after cylinder bore cools
down.
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):
Standard
0.002 mm (0.0001 in)
Taper (A - B):
Standard
0.002 mm (0.0001 in)
EM-58



CYLINDER BLOCK

SEM246D

Upper main bearing

No. 1*

W

(With oil groove) No. 3* f\ groove

No. 4% .. with ol

& &\;KJNQ. 4
& No. 3
Lower main bearing

No. 2 (without il groove)
SEM175F

Inspection (Cont’d)
3. Measure crankshaft runout.

Runout (Total indicator reading):
Limit: 0.10 mm (0.0039 in)

BEARING CLEARANCE

Use either of the following two methods, however, method "A”
gives more reliable results and is preferable.

Method A (Using bore gauge & micrometer)
Main bearing

1.

2.

Set main bearings in their proper positions on cylinder block _

and main bearing cap.

Install main bearing cap and bearing beam to cylinder block.

Tighten all bolts in correct order.

3.

Measure inner diameters “A” of each main bearing.

Measure outer diameters “Dm” of each crankshaft main jour-
nal.
Calculate main bearing clearance.
Main bearing clearance = A — Dm
Standard: 0.035 - 0.053 mm (0.0014 - 0.0021 in)
Limit: 0.065 mm (0.0026 in)
If it exceeds the limit, replace bearing.
If clearance cannot be adjusted using any standard bearing
grade, grind crankshaft journal and use undersized bearing.

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

“L": 0.1 mm (0.004 in)
Refer to SDS for grinding crankshaft and available service
parts.
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CYLINDER BLOCK

-

{{{ No. 4 main journal grade number

}Main journal grade

numbers 5

Ry Y

Mo 1 grankshaft

main journal

grade numbe;/
-l

To3E

No. 4 crankshaft main journa!

grade number

Crankshaft main journal grade

I%! 000 number
/ SR ™

Engine front sida

SEME&47E

Inside micrometer]

AEMO27

AEMO34

Inspection (Cont’d)

6.

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

if crankshaft is replaced with a new one, 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
the respective crankshaft. These numbers are punched in
either Arabic or Roman numerals.
Select main bearing with suitable thickness according to the
following calculation or table.
Example of calculation:
Cylinder block main journal grade number: 1
Crankshaft main journal grade number: 2
Main bearing grade number = 1 + 2 = 3 (Yellow)

Main bearing grade number (ldentification color):
These numbers are punched in either Arabic or Roman numerals.

Cylinder block main jeurnal grade number

0" 17 w2 “3”
Crankshaft o 0 (Black) 1 (Brown) |2 {Green) |3 (Yellow)
main jour- M 1 (Brown) |2 {Green) |3 {Yellow) |4 (Blue)
nal grade “p" 2 (Green) |3 {Yellow} |4 (Blue) 5 (pink)
number “3” 3 (Yellow) |4 (Blue) 5 (Pink) 6 (Purple)

Connecting rod bearing (Big end)

1.
2.

Instail connecting rod bearing to connecting rod and cap.
Install connecting rod cap to connecting rod.

Tighten bholts to the specified torque.

3. Measure inner diameter “C” of connecting rod.
4. Measure outer diameter “Dp” of each crankshaft pin journal.
5. Calculate connecting rod bearing clea