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PRECAUTIONS

Liquid Gasket Application Procedure

hf

L+

Before applying diquid gasket, use a scraper 1o remove alf

traces of old liquid gasketl from mating surface,

Apply a continuous bead of liguid gasket {o mating sur-

faces. (Use Genuine Liquid Gasket or equivalent.)

o Be sure liguid gasket is 3.5 to 4.5 mm (0.138 tc 0.177 in)
wide {for il pani.

o Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in}
witde (in areas except ol pan).

Apply figuid gaskel to inner sealing surface around entire

perimeter area.

{Assembly should be done within 5 minutes after coating.}

Wait at least 30 minutes belore refilling engine oi! and

engine coolant

Parts Requiring Angular Tightening

dome important engine parts are tightened using an
anguiar-tightening method rather than a torque setting
method,

if these parts are tightened using a torgue setting method,
dispersal of the tightening force {axiat holt force) will be two
or three times that of the dispersal produced by using the
correct angular-tightening method.

Although the torque setting values (described in this man-
ual) are equivalent 1o those used when hoits and nuts are
tightensd with an angular-lightening method, they shouid
he used for reference only.

To assure the satistactory maintenance of the engine, bolts
and nuts must be tightened using an anguiar-tightening
mathod.

Before tightening the beolts and nuts, ensure that the thread
and seating surfaces are clean and then coated with engine
01,

The bolts and nuts which require the angular-tightening
method are as follows:

(1) Cylinder head boils

(2} Connecting rod cap nuts
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number

ing
Tool name Doscription

—— TR

5705015000 Disassembling and assembiing

Engine stand

assembly

(1) STO501 1000
Engine stand

{2 STOSO 12004}
Base

KV10108500
Engine siand shaft

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

KV1G 1100071
Engine sub-attachmeant

ST 101 20000 Loosening and tightening cylindar
Cylinder head bolt head bolt
wranch

KWV 13111300 Disassembling and assembling valve
Valve spring compres-  [componants
SQF

(LKVI0107501 Instakiing vaive ol seal
Valve oil seal drift

{2, KV10111400
Aftachment

ﬁﬁﬁﬁﬁﬁ

£T27180021 Removing cranksha¥t puHey
Stearing wheel putler

KVI0114400 Loosening or tightening exhausl gas
Exnaust gas sensor Sensor
wrench
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PREPARATION

Taol number

Tool name Bescription
(1 EG14360000 Adjusting timing belt tension
Push-pull gauge
(2} KV101 12060
H'ﬂﬂk i thund M
(2
EMG3470000 Instalifng pigton assembly into cyiinder

Pistan ring compressor

bare

ST186100GT
Pilot bushing pubier

Removing crankshaft pilot bushing

KV10111100 Removing il pan
Seal cutter
WS3993000) Prassing the tube of liquid gasket

Tube prasser

ST33200000 Installing camshatt ol seal
Brift

K38 100300 Instatling frent oil geal
ol

ST15310000 Installing rear oi seal
Drift

£EM-4



PREPARATION

COMMERCIAL SERVICE TOOLS

el P T T T T

Tawd hame Description
Spark pleg wrench Removing and installing spark plug
16 mm e
19.63 in) 5 ™
PuHey holder Holding camshaft puliey whits ighten-

ing of logsening camshalt balt

Vaive seat cutter set Finishing valve seat dimensions

Piston ring exparsder Hemoving and Hstalling piston ring

Valve guide drift Removing and installing valve guide
intake & Exhaust:
A = 8.5 prun {0.374 In) dia.
B = &5 e {0247 in) dia.
Valve guide reamer Reaming valve guide (1) or hole for

oversize vaive guide ()

?j/

D,

/
0,

6.0 mm {0.236 in} dia.

2 = 102 tmam {0.402 by} cio.

2
i
[ |

.......

Vaive cil seal remaver [Removing valve oii Sesls
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QUTER COMPONENT PARTS
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CUTER COMPONENT PARTS
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OUTER COMPONENT PARTS
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COMPRESSION PRESSURE

Measurement of Compression Pressure

1. Warm up engine,

2. Turnignition swiich off,

3. Heloase fusi pressure.

Hefer to "Releasing Fuel Pressure” in section EF & £C.
Hemove al spark plugs.

Disconnect crank angle sensor harness connector.

R

Attach a compression tester 1o No. 1 cylinder,

Seoress accelerator pedal fulty to keep throttle valve wide
QpEn,

Crank engine and record highest gauge indication,

Hepeal the measurement on each cylinder as shown,

Atwars use a fully-charged battery to obtain specilied engine
revolution.
Compression pressure: kPa (bar, k_qh::m’, p5i)}/ 300 rpm
Standard
1,285 {12.85, 13.1, 186)
Minimum

© 0

981 {9.81, 10.0, 142)
Difference imi between cylinders
o8 (0.98, 1.0, 14)
19. If cylinder compression in ong or more cylinders is low,
pour a small amount of engine oil into cylinders through the
spark piug holes and retest compression.

« It adding oil helps compression, piston rings may he worn
or damaged. if so, veplace piston rings after checking
piston.

& Il pressure stays low, a valve may be sticking or seating
improperly. inspect and repair valves and valve seats,
{Refer to 5.D.8.) If valves or valve seate are damaged
excessively, replace them.

& ¥ compression in any two adiacent cyiinders Is fow and i
adding oil does not help compression, there may bhe
leakage past gasket surface. If 50, replace cylinder head
gasket.
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OlL. PAN

Removai

1. Drain engine ail,
2. Remove engine under cover.

3. Remove oil filer and bracket.
4. Remove engine rear gussels from both sides.

5. Disconnect A/C tube clamps as shown.

6. Disconnect steering column lower joint.
7. Remove tension rod fixing bolts from both sides.

8 Loosen fransverse link bolts on bolh sides,
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Oll. PAN

e
éﬁm

SEMIGEE

Removal {Cont'd)

Q.

.
10,
11,

12.

13.
{1}

(2)

{3)

Set & suitable transmission jack under the suspension
member,

At this time, hoist engine with engine slingers.

Hemove suspension member fixing bolts.

Remove engine mounting belts from both sides and then
slowiy lower transmission jack.

Hemove oil pan bolts,

Remove oil pan.
Insert Tool between cylinder block and oil pan.

Do not drive seal culter Into oil pump or rear olf seal
retainer, as aluminum mating surfaces may be damaged.

Do not Insert screwdriver, or ol pan flange may be de-
formed.

Slide Tool by tapping its slde with & hammer, and remove
oil pan.

Remove oil pan.

Installation

1.

L

Before installing il pan, remove ail traces of liquid gasket
from mating surface using a scraper.

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

EM-11



Ol PAN

installation (Cont'd)

2. Apply sealani to oi pump gasket and rear oil seal retainer
Apply smatant. QEEHEL

SEMBIB

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

3. Apply & continuous bead of liquid gasket 1o oil pan mating
surface.

Use Genuine Liquid Gasket or equivalent.

SEM3ISIB

e Be sure liquid gasket is 3.5 to 4.5 mm {0.138 to 0.177 in)
wide,

. 4 fCL_ﬂ J
Ligquid gaskar
E
............................... 5L.Coos|
4. Apply liquid gasket to inner sealing surface as shown in
7 man 10.28 in} ﬁgura.
i e Attaching should be done within 5 minutes after coating.
~8— (r_r.#i\ »
| side
Groove Boh hole h
SEMSRE

5. Install il pan,

* [nstall bolts/nuts in their reverse order of removal.
@ Wait at least 30 minutes belore refilling engine oil.

Front | Ji{,’:ﬁ; ffra':“«:;.

1
-
1

]

)

—
|
|
|
|
I

W 2 T PN
i

R

2
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TIMING BELT

“%‘_m

CAUTION:
8. Do not bend or twist timing beit.

b. AMer removing liming beft, do not turn crankshaft and camshaft separately because valves will strike
piston heads.

¢. Make sure that iming bel, camshaft sprocket, crankshaft sprocket, idler pulley and auto-tensioner are
clean and free ol ofl and water,

Timing balt cover {Raar)

Crank angle

/ [(}3-5103-05,2.2- 18

Timing beit cover {Upper)

[l e. 29

I 6.8-2.3(0.81. 085 4.6. 6.1)

Aight side camshafe
— ptocker {intake}

{j43.58 (4.4-8.9, 3243

idhw puliey
— Left side

carnshaft
o ket

i 1Exhaust)

Twning bkt cover {Lower)

£ 1.1-1.316.91-0.93, 0.8- 0.9)

T Emiiregy it
plate

[(a3.s5a

. 4.4 -5.9, 32 - 43]
y  Crankshaft sprocket
\ \- Tim iny balt plate
L1621 11621, 12. 15
\"‘I'imiﬁg belt

(Y 27-5.0
{0.38.0.51,2.7-27)

Crardeshalr pulbey

{[3} > N-m {kgm, fi-Ib)

SEME 190
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TIMING BELT

Removal

1. HRemove engine under cover.
2. Drain coofant from both cylinder block drain plugs, and
radiator drain cock.

3. Remova radiator.
4. Remove drive belts, cooling fan and coupling.

Caoling fan
ant coupling

5. Remove ¢rankshaft puliey bolt.
{Al this time, remove starter motor and set a suitable tool to
ring gear so that crankshaft cannot rotate.)

8. Remove crankshaft pulley using Tool.

EM-14



TIMING BELT

Removal {Cont’d)

_.Front timing 7. Remove water inlet and outlet,
8. Remove front timing bek covers.

9. Install & suitable stopper boit into tensicner arm of auto-
. tengioner soc that projection of auto-tensioner pusher does
ol I ! not change.
/ t( | !I WErle
k\:f' //K\\ WM“““-_TE‘ '
; I_fm - f@;\\\.‘ryn:iﬂnﬁ arm
u' 4 UL T Stopper bott
et Aff A 1 1MEG siza)
Lnit: emm {ind SEM BT
Tirming belt 10. Set No. t cylinder at T.).C. on its compression stroke.
11, Remove auto-tensioner and liming belt,

EM-15



Hem to check

TIMING BELY

Inspection

Visually check the condition of timing belt.
Repiace if any abnormalify is found.

roblam

Tooth is broken/
tooll ropl is cracked.

SEMIGLN,

Back surface is
cracked/worn.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

¢ Camshalt jamming
& Distributor jamming
¢ Damaged camshafi/crankshaft oil seal

SEMIPSA

o

» Tansioner jamraing
» Dverhesied anging
# imterference with belt cover

Side surface is worn,

# Belt corners are worm and rouend.

& Wicks are frayed and coming out. SEM3IGEA

& impropar installation of beit
& Malfunctigning crankshall puliey ptate/timing
ket plate

Teath are waorn.

Raratisg direction

& Ganvas on footh face 15 worn down.

¢ Canvag on twaoth 15 Butfy, rubber layer i3 worn
down and faded white, or weft is wora Jown
and invisible, SEMIDTA

e Poar belt cover sealing

» Coniant lbakage at waker pump

+ Camshaft aot lunctioning progetly
#» Distribator not lunclioning properly
& Excassive belt tension

DilyCootant or water is
stuck to belt.

o Pour il sealing
#» Coolant leakage at water pump
» Foar beit cover sealing

EM-16




< Pusher>

SEME3E0

e %
4

TIMING BELT

inspection {Cont'd)

AUTO-TENSIONER
Check for ¢il teaks from pusher rod and diaphragm.

Installation

Contirm that No. t cylinder is set &t T.D.C. on its compression stroke.

2. Align matching marks on camshaft and crankshaft sprockete with gligning marks on rear belt cover

and ¢il pump housing.
3. Remove all spark plugs.

Exhausy
camishaft
sprocket v feo

Intake
canmmnafe
serock et

AL -tenkitngr

Crankshaft
sprocket

Exhaust
carmshait
procket

Adigning mark

Ajigning mark
Aligring rnark ‘/ Abpring mark
] \ J"‘"’M M Abligrirng mark
/
Frtake
camshaft
sprocket
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TIMING BELT

Instaliation {Cont'd)

4 i (0,16 in) ' 4. Check clearance batween tensioner arm and pusher of
Ay Rod auto-tensioner is 4 mm {0.16 in).

Prasher . »~ Tengioner if not, adjust it in a suitable vise, and then insert stopper
arm bolt into tensioner arm in order that clearance does not

tensnner When adjusting clearance, do not push tensioner arm with stop-
per bolt fitted because it will damage thread portion of sfopper
hol.

SEFG#A

5.  install auto-tensioner and tighten nut () and bells {3,
@1 slightly by hand,

5 o

oo

Set timing beil.

Ensure timing belt and sprockets are clean and free from ol or water. Do not bend or twist timing
beit.

Aiign white lines on timing belt with maiching mark on camshaft sprocket and crankshaft sprocket.
Paint arrow on timing bell towards the front,

- ”_ff Intake
" camshett —

.\*—Exhnuﬁt carnshaft
ﬁﬂl‘ﬂﬂk&‘

SEMSE




—e e,

© g

Y

SEioad|
SEMITSC
Push with 3ppros,
'BY7 B1ANIB9 . BIkg, 152183 1m) )]
To L A e\
o L ™ R "

BEMTTBL

- Steet pigte

i0.3Y - 0.38)

003 .91 Uerit: mm lin}

SEFO441

TIMING BELY
Installation {Cont’d)

7. Push auto-tensioner slightly towards timing belt i prevent
belt from slipping.
While pushing, turn cranksha#t 10 degrees clockwise and
tighten nut ({11} and bolts (@), &) to 18t0 21 N-m {1.6 to 2.1
kg-m, 12 to 15 fi-|b).

At this time, do not push auto-lensioner hard or belt will be

adjusted too tightly.

Turn crankshaft 120 degrees counterclockwise.,

Furn crankshaft clockwise and set No. 1 cylinder at T.D.C.
on its compression stroke,

10. {Loosen nut (T} and bolts (2}, 3} 142 turn,

$1. Push the end of pusher with approx. 67.7 to B14 N {6 Sto 6.2
kg, 15.2 to 18.3 Ib) force using Tool (push-pull gauge) and
tighten nut (D)} and boits {2, Fito 16021 N'm (1.6t 2.¢
kg-m, 12 ta 15 ft-1b).

if dellection of timing belt exceeds specification in procedure

15., change applied pushing force,

12. Turn crankshaft 120 degrees clockwise.
13, Turn crankshaft 120 degrees counterclockwise and set No.
1 cylinder at T.0.C. on its compression siroke.

14, Prepare a suitable steel plate as shown.
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TIMING BELY

Autc-Tansionar

n]
PI.

/O

SEFD47)

“maiar DA PAE RS ERETER TS

SEFS

instaliation (Cont'd)

15.
(1) Set plate on each position of timing balt mid-way hetween
putieys as shown.
{2) Push it with 49 N (5 kg, 11 Ib} force using Too! (push-puil
gauge) and check deflections,
Deflection:
55 . 6.5 mm (0.217 - 0.256 in) or the average of
each portion

&+ ®+© + 8

4
is 8.5 - 6.5 mm (0.217 - 0.258 in)

H not within specification, repeat procedure from step 7 through
step 15.

16. Confirm auto-tensicner fixing nuts and bolts are tightened
to 16 to 21 N-m (1.6 to 2.1 kg-m, 12 to 15 ft-Ib).

¢ Remove the auto-tensioner stopper boit,
# After 5 minutes check the projection of the rod {clearance

between tensiongr arm and pusher) stays al 3.5 t0 5.2 mm
{0.138 to 0.205 in).

18. Check the proper installation [no slip or misplacement} of
timing belt at each position as shown.

18. Install timing beit covers.
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OIL SEAL REPLACEMENT

intake manifoldg

Kv 10107501
KV10113400 75507 L
: Attachment |*‘f ' 4‘ i,u

f/ﬁf{?’f’ NB .’ﬁ"" L
;’"r# e ;_:‘? " _ ,._H“g.'
e fi( O
) ! "";, \ T ’
& .“...1.,# \
Valwe oll 7 & E
- £ 23
..... H N
§-3-Sr
"-—'IE
Valve tpring E ; E
seat e ale
S

Linit: mm {in}

BEMEBE I

Engire
ingiche

Ot vand imH/ Exuzt seai lin

=T

Sutsice

SEMTISA,

VALVE Ol. SEAL

1.
2.
3.

& b

&

Remove intake manifold collector and valve cover.
Hemove liming belt, camshaft sprocket and rear belt cover.
Remove camshaft brackels, camshaft and valve lifter.

Remove valve spring using Tool or a suitable ool

Piston concerned should be set at T.D.C. to prevent vaive
from falling.

Pry out valve oil seal.

Apply engine oil to new valve oll seal and install it
Before instailing vatve ofl seal, install inner valve spring
seal.

OIL SEAL INSTALLATION DIRECTION

EM-21



Oll. SEAL REPLACEMENT

STI1G310008

EEM138CA

CAMSHAFT OiL SEAL

1. Remove timing belt and camshaft sprocket.
2. Remove rear belt cover and camshaft oil seal.

Be carefd not to scratch camshaft,

3. Apply engine oll o new camshaft oil seal and insiall it using
Teol or a sutable tool.

FRONT OIL SEAL

1. Hemove timing belt and crankshaft sprocket.
2. Remove oil pan and oil pump assermnbly.
3. Remove front oil seal trom oil pump body.

4.  Apply engine oil to new oil seal and install it using Tool or
& suitable tool.

REAR Oll. SEAI

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

Be careful not to scratch crankshaft.

3. Apply engine oil to naw oii seal and install it using Tool or
a suitable tocgl.
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THROTTLE CHAMBERS

Installation

The intentlon of this installation and adjustment procedure is to
assure accurate synchronization of the throttie chamber open-

ing points.
i._ Acceb-Orum urit
) @ @
E— : % ‘; '“:;3 :
© £}

Throtie chamber J’f /’y;'

(Left sico} /

e

!
b Throttle chamber
[Fight side)

SEME3EC

rem

1. Install accel-drum unit and throttle chambers (right side and
left side).

Tightening order:
M@ -G D

9 - 11 N-m (0.8 - 1.1 kg-m, 6.5 - 8.0 R-ib)
{2} o :j;f} - (Gt @ij;

18 - 22 N (1.8 - 2.2 kg-m, 13 - 186 fi-Ib)
(3 X — @ -+ £: Tighten by hand
(R - ® Ot

5 N'm (0.5 kg-m, 3.6 ft-Ib)
5 & -8 - C:

20 N'm (2.0 kg-m, 14 &-1b)

s When tightening bolis, free accel-drum unit so that drum

unit is left under itz own weight. Do not apply exiernal force
to accel-drem unit.

¢ When replacing throftle chambers only, you need not
perform procedures (3), {4) and {5).

o Before installing each throttle chamber, confirm that stop-
per wire is installed in hole of rod pin.
if not, inslall suitable wire.

SIOPDEer wite :
Right side SEFDSE
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THROTTLE CHAMBERS

Lefr sida

Acdpersting sorew

Lot raat..

Stopper wire WO

Jorint laver

H;" ﬂdi us':ing ECrA
s
a Lock nut

e

Fhrottis

_ _;l i e
Joint S1ocpper  {Lafr sidel
1 wirg SEMEd0C

Installation {Cont'd)

2. Puti out stopper wire of right side throttte chamber in order
to secure right side joint lever.

3. Loosen left side throttle chamber lock nut and back off
adiusting screw until there is clearance between the screw
and joint lever,

4, Set dial gauge on ivint lever and set indicator to zero.
Confirm that bottorm end of adjusting screw is not in contact
with joint lever of acceierator drum unit,

5 Pull out left side throitle chamber stopper wire from rod pin.
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THROTTLE CHAMBERS
Installiation (Cont'd)

8. Turn adjusting screw until dial gauge indicator is within the
following range.
Range: 0.07 - 0.13 mm (0.0028 - 0.0051 in)
Then tighien lock nut.

7. Confirm that the dial gauge indicator is stil] within the above
range.
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CYLINDER HEAD

Valve cover [Intake)

Sagk et I_!ntaka}a
,,,-4'"‘"/

e

Ornamant cover

/— Yalva cover
[Exhanst)

z-4
0.2-0.8_1.4-29} e

[

Gasket*

fﬁ\—'ﬁ B.4 - 168 (056 - 1.Y.6.2-8.0)

— Cytinder fread hoit

£ 18-28{1.6.25,12. LN
- Refer to “instullstion’"

(4 80 11.81092-12,87-8.7—
Walve tirmj
intake side -, A Contre| mll:gmiti

=%
. \\ valus
N

qua:? 7

Hydeautic | 2 @a

welye |ifter -

.

1“\".
N A
Bt
Neo-11.8

s,
@‘*x\ ey Front oil sual E} (0.92-1.2,
@ - 87-8.N
1 E1- 1.3 @) . |
n.1%-0.13, [ 1210 {'@ .
0.8 - 0.9} {14-1.9 1014} Wy
2 @, ey
123 - 132 e ;
(v2.5 - 13,6, 90 - 98} Valve N S >
/ N Exhaust vide
Valve oi seal o8 / o
Vaive spring sear J i ‘L Hydraulic valve lifter
_{{ Vaive coller
Valve spring

— Valva spring retainer

% iﬁ Appiy liquid gasket,
ﬂ . N-m {kgwm, 111b)

* o Atwer installing gasket, cat off
any liose ey,

SERMGR0
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SEMEXSH

Intake manifold

CYLINDER HEAD

CAUTION:

o When installing sliding paris such as camshaft, camshaft
bracket and oil seal, he sure to apply new engine oit on
their stiding surfaces,

¢ When tightening cylinder head bols, intake camshaft
sprocket boflts and camshaft bracket bolts, apply new
engine oil to thread portions and seat suriaces of hoils,

» Before removing camshaft brackets, identify each one with
a punch mark so that they may be reinstalled in their
original positions.

¢ Do not pul hydraulic valve JiRtlers upside down, otherwise
air will enter valve lifter, causing it to make a noise.

¢ Do not disassemble hydraulic valve lifter.

¢ Altach tags fo valve lifters so as not to mix them up.

¢ Valve litlers should be immersed in engine cil.

Removal

1. Remove intake manifold collector.

2. Remove injecior pipe assembly.

3. Remove valve covers,
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CYLINDER HEAD

Removal (Cont'd)

el o - / 4. Remove timing belt.
- ”/_)-wi Refer to “Removal' of TIMING BELT.
——_ 2. Remove idier puliey and its stud boit.

SEMBAG

S PN . Remove intake manifoid.
e intake maaifolg)

. [Hsconnect front exhaust tube from exhaus! manifold,
8, Remove cylinder head with exhaust manifoid.

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

Disassembdiy

1. Remcve exhaust manifold from cylinder head.
2. Remove camshatt sprockets.
3. Rermnove timing beit rear cover.

4.  Punch an identification mark on each camshaft bracket.
3. Remove camshaft brackets.

Bolts shouid be loosened in two or three steps.
Betore removing camshaft, measure camshaftt end play.

6. Remove oil seals, camshafts and hydraulic valve litters.

SEMTITL
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CYLINDER HMEAD

Suitable oot

Less than 0.F mm mnm in}

BEMBRZC

Disassembly (Cont'd)

7. Remove valve springs with Tool or a suitable tool,

8. Pry out valve il seals.

Inspection

CYLINDER HEAD DISTORTION
Head surface flatness:
L.ess than £.1 mm (0.004 in}
if beyond the specified limii, replace it or resurface it.

Resurfacing limit:
The resurfacing limit of cylinder head is determined by the
cylinder block resurtacing in 2n engine,
Amount of cylinder head resurfacing is "A”.
Amount of cylinder Mock resurfacing is “B”.
The maximum limit is as follows:

After resurfacing cylinder head, check ¢ make sure that
camshaft rotates freely by hand. ¥ resistance is fell, cylinder
head must be replaced.
Nominal cylinder head height from camshaft center:
168.5 - 169.7 mm (5.873 - 6.681 in)
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CYLINDER MEAD

Inspection {Cont’d)

CAMSHAFT VISUAL CHECK

Check camshaft for scratches, seizure and wear.

CAMSHAFT RUNOUT
1. Measure camshalt runout &t the center journal.
Runout (Yotal indicator reading):
Limit 0.1 mm (0.004 in)
2. f it exceeds the limit, replace camshatt.

CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height:
40.405 - 40.585 mm {1,5907 - 1.5982 in)

Cam wear limit:
0.15 mm {D.0G59 in)
2. f wear is beyond the limit, replace camshafl.

SEMSAGA,

CAMSHAFT JOURNAL CLEARANCE

1. Instali camshaft bracket and tighten bolts to the specified

torque.
2. Measure inner diameter of camshaft bearing.

Standard inner dlameter:
28.000 - 28.021 mm (1.1024 - 1.1032 in)

3. Measure outer diameter of camshaft journal.
Standard outer diamaeter;
27.935 - 27.955 mm (1.0998 - 1.1006 in)
4. I clearance exceeds the iimit, replace camshaft and/for

cylinder head.
CamshaRt journai clearance Hmit:
0.15 mm (0.0059 in)
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CYLINDER HEAD

dizl gmuge

Centes
Battom

Valwe SEMS37R

Inspection (Cont’d)
CAMSHAFT END PLAY

1. Install camshaft in cylinder head.
2. Measure camshafl end play.
Camshalt end play:
Standard
0.03 - 0.08 mm (0.0012 - 0.0031 in)

VALVE GUIDE CLEARANCE

1.  Push vaive stem cut so that its end is even with valve guide
height. Measure valve runcut by moving valve.
Valve deflection limit (Dial gatge reading):
0.2 mm (0.008 in)

2. Wi exceeds the limi, check valve to valve quide clearance,
a. Measurae valve stem diameter and vaive guide inner diam-
elar.
b. Check that clearance is within specification.
Yalve to valve guide clearance Hmil;
0.10 mm {0.0039 in}
c. H i exceeds the Himil, replace valve or valve guide.

VALVE GUIDE REPLACEMENT

1. To remave valve guide, heat ¢eylinder head to 150 to 180°C
(302 to 320°F).

2. Drive out valve guide with a press funder a 20 kN (2, 2.2 US
tan, 2.0 Img lon) pressurel or hammer and sultable tool
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£ 15.1-1532
H.504 - .802)
Ui mm {in] M

CYLINDER HEAD
Inspection (Cont'd}

3.

Ream cylinder head valve guide hole,
Valve guide hole diameter
{tor service parls):
Intake and Exhaust
10.175 « 10,196 mm {0.4008 - 0.4014 in)

4. Heat cylinder head to 150 0 160°C (302 to 320°F) and press
service valve guide onfo cylinder head.
Projection "¢**;
15.1 « 15.3 mm (0.594 - 0.802 in)
3. Ream valve guide.
Finighed size:
intake and Exhaust
6.000 - 6.018 mm (0.2362 - 0.2369 In)
VALVE SEATS

Check valve seats for evidence of pitting at valve contact
surface, and reseat or replace if it is worn excessively,

&

Bofore repairing vaive seats, check vaive and valve guide
for wear. {f they have worn, replace them. Then correct
valve seal.

Cut with both hands 10 assure a uniform surface.
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CYLINDER HEAD
Inspection (Cont'd)

HEPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses. The machine depth stop
should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.

2. Ream cylinder head recess.

Reaming bore for service valve seat
Oversize [0.5 mm (0.020 in)]:
intake
36.500 - 36.516 mm (1.4370 - 1.4376 in)
Exhaust
32.000 - 32,016 mm (1.2598 - 1.2605 in)

Reaming should be done to the concentric circles to valve guide
cenler so that valve seat will have the correct fit.

3. Heat cylinder head to 150 to 160°C {302 to 320°F).
4. FPress fit valve seal until it seats on the bottom.

3. Cut or grind valve seat using suitable 100l at the specified
dimensiong as shown in 8.0.5.

Alter cutling, lap valve seat with abrasive compound.
Check vaive seat contact condition.

o

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer 10 S.0.8,
When valve head has been worn down to 9.5 mm {0.020 in} in
margin thickness, repface valve.

Grinding allowance for valve stem Hp is 0.2 mm (0.008 in} or
less,
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CYLINDER HEAD
Inspection {Cont’d)
VALVE SPRING

Sgquareness

t. Measure "“S" dimension.
Qut-of-square:
Less thar 1.8 mm (0.071 In)
2. I it exceeds tha limit, replace spring.

Pressure

Check vaive spring pressure.
Preasure: N (kg, ib} af height mm {in)
Standard
536.4 (54.7, 120.8) at 26.5 (1.043)
Limil
More than 452.79 (46.17, 101.80) at 26.5 {1.043)
If H exceads the limit, replace spring.

HYDRAULIC VALVE LIFTER
1. Check contagt and sliding surfaces for wear or scratches.

2. Check diameter of valve lifter.
Quter diameler:
30,955 - 30.965 mm {1.2187 - 1.2151 in)

3. Check vaive lifler guide inner diameter.
Inner diameter:
31.000 - 31.620 mm (1.22058 - 1,.2213 in)
Standard clearance between valve lifter and iifter guide:
0.035 - 0.085 mm (0.0014 - 0.0028 in)
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CYLINDER HEAD

Assembiy

1. install valve component parts.
¢ Always use new valve cil seal. {Refer o DIL SEAL RE-
PLACEMENT.)

e Install valve spring {uneven pitch type) with its narrow pitch
fide (painted side) toward cylinder head side.

{Painted side) SEMBS

o To facilitate installation of coliet, apply 2 small amount of
grease ic a piece of wire or a pencil and attach collet {0 wire
or pencil, as shown.

SEMSS58C

2. install camghals as shown.

e Exhaust camshaft (left side} has spline for crank angle
Sensor.

& When instaiing vaive timing coatral solencid valves, apply
tquid gasket as shown.

N " e y
iy LWHM
|
Valve timing controt aasket |

wiensid veive
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CYLINDER HEAD
Assembly (Cont'd)

3. Install camshaft brackets.
Tighten camshalt bracket bolts gradualty in two or three stages.

When installing front side camshaft brackets, apply liquid
gasket 2g shown.

4. Apply engine oii to camshaft oil seal {ip and install it in
place,

Always use new camshaft oil seal.

5. Install rear iming bell cover,
6. Install camsha®t sprocketis,

When tightening bolts, fix camshal to prevent it from rotating.

Installation
1. Set No. 1 piston at T.0.C. on its compression stroke as
follows:

{1} Ahgn crankshah sprocket aligning mark with mark on cil
pump body.

{2} Adign camshaft sprocket aligning mark with mark on timing
belt rear cover.
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& Exhaust siie

vaiva cover

SEMETIC

CYLINDER HEAD

mﬂw%‘%
insialiation (Cont’d)

L

{1)
{2}
{3)
(4)

%

Install cylinder head with new gasket,

Be sure 1o install washers between bolts and cylinder head.
Do not rotate crankshalt and camshaft separately, or valves
will hit piston heads.

Tighten cylinder head boits in numerical order.

Tightening procedure

Tighten ail boits io 39 N-m (4.0 kg-m, 29 H-Ib).

Tighten all bolts to 123 N-m (12,5 kg-tn, 90 ft-ib).

Loosen al boits completely.

Tighten ail boits to 34 to 44 Nem {3.5 to 4.5 kg-m, 25 to 33
#-Ib},

Turn bolts 65 to 75 degrees (L), 60 to 70 degrees {L,))
clockwise or, it an angle wrench is not available, tighten all
bolts to 123 N-m (12.5 kg-m, 30 1i-1b).

(6) Tighten bolts (X} } as shown to 1010 12 N-m (1.0 to 1.2 kg-m,

7 10 9 fi-ib),

Instait vaive covers,

When installing exhaust side valve covers, apply liquid
gasxet as showrn.

Install remaining paris.
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TURBOCHARGERS

Removal
RIGHT SI)E UNIT

1.
2.

3.
4.

5.

B.

i )
Zes8 88

Remove right part ol cow! top.
Hemove batiery.

Remove air intet hose and pipe.
Disconnect lower pipe from turbocharger unit.

Ramove A.5.C.D. brackel with wiper motor and solenoid
vaives,
Chsconnect exhaust gas sensor harness connector,

Remove turbocharger water hoses, and disconnect turbo-
charger oil inlet tube.

Remove two bolts fastening pre-catalyst to turbocharger
ihit.

Remove the following parts;
oil pressure swiich,

oil filter,

turbocharger it return tube,
front exhavst tube,
pre-Catalyst

. Disconnect oil hose from oil filter bracket, and turbocharger

water tubes from turbocharger unit.
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TURBOCHARGERS

I |- " — Au..m St
L ¥ Aod pin aj'_.-;,\‘ﬁ T ‘{:

;::.. 5 ‘: 9 _) Wast egﬁm vat:a i
X 1‘_ IIil' i'r ! llI

SE IM'?'EQE“

Locking plate >

SEMPE2C

Removal {Cont’'d)

11. Hemove rod pin of wastegate valve actuator.
12. Remove oil liller bracket.

13. Unbend locking plates for fastening auts of turbocharger
uniat,
14. Remove turbocharger unit.

LEFT SIDE UNIT

1. Remove brake master cylinder and brake booster,
2. Disconnect exhaust gas sensor harness conneclor.

3. Remove air inlet hose and pipe.
4. Disconnect lawer gipe from iurbocharger unit.

S, Disconnect water tubes,
6. Remove two bolis fastening pre-catalys! {o turbocharger
ursil.
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TURBOCHARGERS
Removal (Cont’d)

7. Remove front exhaust tube and pre-catalyst.
8. Disconnect steering iower joint,

9. Remove turbocharger oil return tube and water tubes.
it Disconnect E.G.A. wube and actuator bracket of turbo-
charger wastegate valve,

11. Remove manifold cover and fastening nuts.
i2. Remove turbocharger unit with exhaust manifoid.
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TURBOCHARGERS

Inspection

Proceed the following checks. If N.G., replace turbocharger
units.

l

Check for cracks.

\ 'ﬁxﬁ Creck for leoks,

] Check for leaks,

R Y

1]
y

Compressor housing -+ M /f'

Compressor whes] - Turbine wheet

Center housing
SEMTREC

OIL AND WATER TUBES
Check tubes for clogging.

ROTOR SHAFT
1. Check rotor shaft for smogth rotating.
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TURBOCHARGERS
Inspection (Cont’d)

d. Check rotor shatt for carbon deposits.

_—

SEMTOEC

3. Measure runout of rotor shaft.
Runout (Total indicator reading):
0.056 - 0,127 mm {0.0622 - 0.0050 in)

4. Measure end play of rotor shaft.
End play:
0.013 - 0,096 mm (0.0005 - 0.0038 in)

TURBINE WHEEL

Check turbine wheef for the foffowing:
e Qi

e Carbon deposits

¢ Deformed fing

o Contact with turhine housing

SEMBOAC

— COMPRESSOR WHEEL
e, ﬁr’;ﬁ Check compressor wheel for the following:
D‘?*‘M NS ¢ Oi

J _ R
L [\_“ T i ¢ Deformed fins
TGO ¢ Contact with compressor housing
¢ fﬁf’f—ﬁth

T e SEMA0AC
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TURBOCHARGERS
Inspeclion {Cont'd)

WASTEGATE VALVE

Remove rod pin and check wastegate valve for cracks, detor-
maticn and smooth movement.
Check valve seat surlace for smoothness.

SEMEGAC

WASTEGATE VALVE ACYUATOR

Appty air pressure to wastegate valve actuator and check it far
smooth movement.

& Do not keop applying alr pressure 10 the actuator.

¢ The air pressure should be in the range of 78 to 88 kPa {0.78
to .88 bar, 0.8 to 0.9 kg/cm?, 11 to 13 psi).
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INTERCOOLERS

Removal

1. Remove front part of front fender protectar.
2. Remove reservoir tank {feft intercooler service only),

3. Remove front combination lamp.

4. Remove bolts fastening intercoofer and front inlet caver.

T —— - Framt infet cower . _
-f y Intareooier
s

|||||||||

e ~ N 2. Remove inlet and outiet hoses.
T e \G\ ™ i i
i P RN 6. Remove intercooler unil.
: .~ Tniet hose “-.lll
NN
N =N, N W |
s e intercocker

b-m -ﬁ“ﬁ@&“ 1l !
“h‘ e, S {/ B
_h“m /ﬁ% Hx\
.:::‘::1 Cutlet hose thﬁ \!\
- s

e m ',x ._ L BEMAID
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ENGINE REMOVAL

Slinger

7; 27 12.8, 20)

{4.4-56 32 4%

Insulasar

¢ ; 55 - §7
H{q__z.E_ln_ﬂ})} - /ﬁ

(5.5 - 6.8, 41 - 49}

] 4355

- 35 - 45
' ~ /f‘/_ (3.6 - 4.6, 26 - 33}
_ A /
)! /3 E\ o r Rear W i -.. *
= f y ] .

- {dynemit damper
{M/T model anly]

C)w/T 2.7
e 1* (6.9 - 8.0, 46 - 58]
/g AST 59.75
! 6.0 - 7.6 43 . 56)
I 51.6515.2.66, 38 48} /@
[ 35-4612.6- 4.8, 28. 23 é\
® [ 51 .68

Rear momber 5.2 -6.56,30 - 48)

{08 wem (kgm, ft)

SEMERC
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Lasting fan
and coupling

ENGINE REMOVAL
W

WARNING:

Sltuate vehicie on a fiat and solid surface.

b. Piace chocks at front and back of rear wheels.

c. Do notremove engine untii exhaust system: has completely
cooled off. Otherwise, you may burn yourselt and/or fire
may break oi in fuel line.

¢. For salety during subsequent steps, the fension of wires
shouid be slackened against the engine.

e. Betore disconnecting fuel hose, release fuel pressure from
fuel iine,

Refer to “Reieasing Fuel Pressure” in section EF & EC,

f. Be sure o hoist engine and transmission in a safe manner.

g- For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALOG.

CAUTION;

& When Ilifting engine, be careful not to strike adjacent paris,
especially acceleralor wire casing, brake lings, and brake
master cylinder.

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

M/T model

. Hemove engine under cover and hood.

2. Drain coolant from both cyiinder block drain plugs, and
radiator drain cock.

3. Urain engine oit from drain plug of oif pan.

4. Hemove vacuum hoses, fuel tubes, wires, harnesses and
connectors and so on.

5. Remocve front exhaust tubes and propeller shaft,

6. Remove radiator.

7. Remove drive belts, cooling fan and coupling.

8. Remove P/S <il pump, alternator, A/C pump from engine,
and starter motor, and cluich operating cylinder.

9. Disconnect A/C tube clamps as shown.
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SEMEZTC

ENGINE REMOVAL
M/T model {Cont'd)

10. Disconnect steering cofumn lower joint.
11. Remove tension rod fixing bolts trom both sides.
12. Loosen transverse link bolts on both sides.

13. Set a syitabie fransmission jack under suspension member.

o At this time, hoist engine with engine skinger.

14, Remave suspension member fixing bohts.

15. Bemove engine mounting bolts from both sides and then
stowly lower transmission jack.
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ENGINE REMOVAL
M/T model (Cont’d)

6. Remove engine with transmission as shown.

L IR A T

Enqing . & 2
slinver .

SEMEIIC

A/T model

1. Perform the same procedures (1 to 8} as for M/T model.
2. BRemove transmission from vehicle,

Refer o AT section.

3. Hoist engine with engine slingers and remave angine
mounting bolts from both sides.

4. Remove engine from vehicle as shown.
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CYLINDER BLOCK
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SEMBZ2C
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CYLINDER BLOCK

CAUTION:

*  When installing sliding parts such as bearings and pistons,
be sure 10 apply engine oil on the sliding surlaces.

¢ Place removed parts such as bearings and bearing caps in
thelr proper order and direction,

¢ When lightening connecting rod bolis and main bearing cap
bolts, apply engine ol to thread portion of bolts and seating
aurface of nuts.

Disassembly
PISTON AND CRANKSHAFY

1. Place engine on a work stand.
. X 2. Remove timing bell.
& - 3. Drain coolant and remave water pump.
_ \ H i ; 4. Drain oil.
'\3% \\w — - ' 3. Remove oil pan, ¢il pump and rear oil seal retainer.
s kvior , = 8. Remove intake manifold collector, intake rmanifold and
\\{ ' - cylinder head,
STO5015000 SEMBTIC
/. Remove pistons.

o When disassembling piston and connecting rod, remove
snap ring first, then heat piston t¢ 60 to 70°C (140 1o 158°F)
ar use piston pin press stand at room temperature.

™ SEMTTAC

8. Remove bearing cap and crankshaf.

e Before removing bearing cap, measure crankshall end

play.
e Bolts should be loosened in two or three steps.

vvvvvvvvvv

Inspection

:  PISTON AND PISTON PIN CLEARANCE

¢ Conlirm the fitting of piston pin into pisten pin hole by
checking if it can be pressed in smoothly by finger pressure
at room temperature.
1. Measure inner diameter of piston pin hole “'dp"".
Standard diameter “dp’’;
21.987 - 21.999 mm {0.8656 - 0.8861 In)

SEM 1485
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CYLINDER BLOCK

Inspection (Cont’d)

' 2. Measure outer diameter of piston pin “Op".
Standard diameter “Dp™:
21.989 - 22.007 mm (0.8657 - 0.8662 in)
3. Calcuiate piston pin clearance.
dp - Dp ~ -0.004 {0 0 mm (-0.6002 te 0 in)
it it exceeds the above value, replace piston assembly with pin.

........

ST R | A2 :
j J
Micrermates L .

SEMpZIE

PISTON RING SIDE CLEARANCE
Side clearance:
Tap ring
0.040 - 6.073 mm (0.0016 - 0.0029 in)
2nd ring
0.030 - 0.063 mm {0.0012 - 0.0025 in)
Max. limit of side clearance:
0.1 mm {0.084 in)
¥ out of specitication, replace piston and/or piston ring assem-
by,

PISTON RING END GAP

P:ﬂ:? End gap:
Top ring
0.21 - 0.40 mm {0.0083 - 6.0157 in}
2nat ring
0.50 - 0.76 mm {0.0197 - 6.0298 in)
04 ring

0.20 - 0.76 mm {(0.0079 . .0299 in)
Max. limit of end gap:
| 1.0 e {0.039 in)
semazzs|  If out of specification, repiace piston ring. # gap still exceeds the

Hmit even with a new ring, rebore cyiinder and use oversized
piston and piston rings.

Refer to 5.D.8.

Bend:
Limit 0.15 nun (0.0659 in) per 100 mm (3.94 in} length
Torsion;
Limit 0.3 mm {0.012 in} per 160 mm (3.94 in} langth
If it exceeds the limit, replace connecting rod assembly.

b 't CONNECTING ROD BEND AND TORSION
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CYLINDER BLOCK

Inspection (Cont’d)
CYLINDER BLOCK DISTORTION AND WEAR

1.  Clean upper face of cylinder block and measure the distor-
tion,
Limit:
0.10 mm (0.0039 in)
2. 1f out of specitication, resurface it
The resurfacing limit is determined by cylinder head resur-
facing in engine.
Amount of cylinder head resurfacing is "A”.
Amount of cylinder biock resurfacing is ““'B",
The maximum limit is as lollows:

3. f necessary, replace cylinder block.

PISTON-TO-BORE CLEARANCE

Method A {Using bore gauge and micrometer)

1. Using a bore gauge, measure cylinder bore for wear,
out-of-round and taper.
Standard inner diameler:
87.000 - 87.030 mm (3.4252 - 3.4264 in)
Wear limit;
0.20 mm {0.G079 in)
Qut-of-round (X - ¥} limit:
0.015 mm (0.0006 in}
Taper {A - B - C) limit:
0.010 mm {0.0004 in}
H it exceeds the limit, rebore al cylinders. Replace cylinder
biock if necessary.
2. Chack tor scraiches and seizure. i seizure is found, hone it.

¢ |f bolh cylinder block and piston are replaced with new
ones, select piston of the same grade number punched on
cylinder block upper surface,
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CYLINDER BLOCK
Inspection (Cont’d)

3.  Measure piston skirt diameter.
Piston diameter “A":
Refer to §.0.5.
Measuring point “a” (Distance from the bottom);
11.5 mm (0.453 in)
4. Check that pistonto-bore clearance is within specification.
Piston-to-bore clearance “B”:
Non-turbo
0.015 - 0.035 mm (0.0006 - 0.0014 in)
Turbo
0.025 - 6.645 mm (0.0010 - 0.0018 in)

3. Determine piston oversize according te amount of cyfinder
wear.

Oversize pistons are available for service. Refer to $.0.8.

6. Cylinder bore size is determined by adding piston-to-bore

¢learance to piston diameter “A'"

Rebored size calculation:

D=A+B.p
where,
»: Bored diameter
A: Piston diameter as measured
B: Piston-to-bore clearance
C: Honing allowance (.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 botes.

s When any cylinder needs boring, all other ¢ylinders must
also be bored,

¢ Do nof cut too much out of cyfinder bore at a time. Do not
cut more than 0.05 mm {0.0020 in) in diameter al a time.

9. Hone cylinders to chiain specified piston-to-bore clearance.

0. Measure finished cylinder bore for out-of-round and taper.

® Measurement should be done after cylinder bore cools

down.

CRANKSHAFT

1. Check crankshalt main and pin journais for score, wear or
cracks.

2. With a micrometier, measure journals for taper and out-
of-reund.

Out-af-round {X - Y):

Less than 0.005 mm {0.6002 in)
Taper (A ~ 8B):

Less than 0.005 mem {0.0002 in)
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CYLINDER BLOCK

inspection {Cont’d)
3. Measure crankshaft runout.

Runout (Total indicator reading):
L.ess than 0.10 mm (0.0039 in)

BEARING CLEARANCE

e Either of the foliowing two methods may be used, however,
method "A” gives more raliable results and is preferable.
Method A {Using bore gauge & micrometer)

Main bearing

1. Set main bearings in their proper positions on cylinder
biock and main bearing cap.

2. Install main bearing cap to cylinder block.
Tighten all bolts in correct order in two or three slages.
3. Measure inner diameter A’ of each main bearing.

4, Measure outer diameter "Dm” of each crankshafl main
journal.,
5. Calculate main bearing clearance,
Main bearing clearance {A - Dm):
Standard
0.028 - 0.085 mim {0.0011 - 0.0022 in)
LEmit
0.090 mm {0.0035 in)
i 1t exceeds the limit, replace bearing.
if ciearance cannot be adjusted within the standard of any
bearing, grind crapkshaft journal and use undersized bear-

ing.

™~ @
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CYLINDER Bi. OCK

MNo. 1 journal
grade number No. 4
No. 2 No.3 :
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n-—-—-._-__-: vl T "_!%
........... EE” . A
No. 4 journat

No. 3 grade number

SEMI67R

inspection (Cont'd)

al'

C.

When grinding crankshaft jouwrnal, confirm that "'L” dimen-
siah in fitlet roll is more than the specified limit.

“L7 0.1 mm {0.004 in)
Reter to 5.D.8. for grinding crankshaft and available service
parts.

i crankshaft, cylinder block or main bearing is reused
again, measure main bearing ¢learance.

i crankshaft, cylinder block and main bearings are re-
piaced with new ones, it is necessary to select thickness of
main bearings as follows;

Grade number of each cylinder block main journal is
punched on the respective cylinder block.

Grade number of each crankshaft main journa! is punched
on the No. 1 counter weight of crankshaft.

- Belect main bearing with suitable thickness according to

the following table.

Main bearing grade number:

k\\\ Main journal
grade number 4 1 2
Crankshatt ] .

nurnal grade numbar
0 € | 2
1 () L 2 3
2t 2 3 4
For example:

Main journal grade number: 1
Crankshaft journal grade number; 2
Main bearing grade number = 1 + 2
3
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CYLINDER BLOCK

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

1. install connecting rod bearing to connecting rod and cap.
2. !nsiall connecting rod cap o connecting rod.

Tighten boits to the specified torgue.

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

SEMIZIE

aaaaaaaaaaaaaaaaaaaaa

™~

s Conngeting rod

CCrankshaft
ot grace No, -
{For connecting
rod bearingh

SEFQO2

Measure outer diameter "Dp"” of each crankshaft pin jour-
nai,
Calculate connecting rod bearing clearance.
Connecting rod bearing clearance (C - Dp):
Standard
G.028 - 0.048 mm (0.00%1 - 0.0019 in)
Limit
2.090 mm {0.0035 in)
if it exceeds the Hmit, replace bearing.
H ciparance cannot be adjusted within the standard of any
bearing, grind crankshaft journat and use undersized boar-
ing.
Reter to step 7 of “BEARING CLEARANCE — Main
bearing’’

tf crankshaft, connecting rods or bearings are replaced with
new ones, it 18 necessary o select thickness of connecting
rod bearings as follows:

Grade number of each connecting rod big end is punched
on the respective connecting rod.

Grade number of each crankshaft gin journa! is punched on
the No. 5§ counter weight of crankshaft,
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CYLINDER BLOCK

e st et e
Inspection (Cont’d)

C. 3elect connecting rod bearing with suitable thickness ac-
cording 10 the following table.

Connecting rod bearing grade number:

R\"“H%R Connecting rog big
T &nd grade number
Crankshaft T 0 14
. H"*—aﬂ

pin grades number T

4 | 1

1141) ; 2

2 4y 7i 3

For exampie:
Connecting rod big end grade number: 1
Crankshaft pin grade number; 2

Connecting rod bearing grade number = 1 + 2
= 3
Method B {Using “plastigage’)
CAUTION:
» Do notiurn crankshaft or connecting rod while plastigage Is
being inserted.
e« When bearing clearance 2xceeds the specified limit, ensure

that the proper bearing has been installed. Then i exces-
sive bearing clearance exists, use a thicker main bearing or
undersized bearing so that the specified bearing clearance
is obtained.

CONNECTING ROD BUSHING CLEARANCE (Smail end)
1. Measure inner diameter "'C" of bushing.

SEMIFIB

2. Measdre outer diameter "Dp” of piston pin.
3. Calculate connecting rod bushing clearance.
C-Dp = 0.005 - 0.017 mm {0.0002 - 8.0007 In)
Limit: 0.023 mm (0.0009 in)
If it exceeds the specified value, replace connecting rod bush-
g and/or piston set with pin.

Micromersr

aE MQDSJE;
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CYLINDER BLOCK

Inspection {Cont'd)

REPLACEMENT OF CONNECTING ROD BUSHING {Smail

end)

1. Drive in small end bushing undil it is flush with end surface
of rod.

Be surse 1o align the oil holes.

2. Afler driving in small end bushing, ream the bushing.
Small end hushing fnside diameter:
Finished size
220600 - 22.012 mm (0.86681 - 0.8666 in)

FLYWHEEL/DRIVE PLATE RUNOUT
Runout (Total indicator reading):
Flywhee! (MIT model)
l.ess thanr 0.15 mm (0.0058 in)}
Drive plate (AT model}
Less than 0.15 mm (0.0058 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 assembie piston,
piston pin, connecting rod and new snap ring.

« Align the direction of piston and connecting rod.

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

e After assembly, make sure conneclting rod swings
smoothly.
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CYLINDER BLOCK

* Top nng
= O}t ring
upper rait

Qi ring
#nmlm:hr.

< R
VI
@
\\%{)y

Front

=

. Qi ring
:."d cing Ioweer 1l
bt . B E #] )

Porscmmari
side up if stampad.

IET
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No. 3° ¢\ 1 FRONT

Assembly (Cont'd)

3. Set piston rings as shown,

CRANKSHAFT

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

& Coniirm that correct main bearings are used.
Refer to “Inspection”.

2. Install erankshaft and main bearing caps and tighten bolts
1o the specilied forque.

e Prior to tightening bearing cap bolts, place bearing cap in
e proper position by shifting crankshaft in the axial direc-
tion.

» Tighten bearing cap bolta graduaily in two or three siages.
Start with center bearing and move outward sequendially.

& After securing bearing cap bolts, make sure crankshaft
turne smoothly by hand.

3. Measure crankshaft end piay.
Crankshaft end play:
Standard
0.05 - 0,18 mm {(0.0020 - 0.0071 in)
Limit
.30 mm (0.0118 in)
if beyond the limit, reptace Dearing with 4 new one.
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CYLINDER BLOCK
Assembly (Cont’d)

4. install connecling rod bearings in connecting rods and
connecting rod caps.
¢ Contirm that correct bearings are used.

Refer to “Inspection™.

e install bearings so that oil hole in connecting rod aligns
with of hole of bearing.

install pistons with connecting rods.
install them into corresponding cylinders with Taot.

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

e 8 pow

. install connecling rod bearing caps.
Tighten cennecting rod bearingeap nuts to the specifieg
torque.
°): Connecling rod bearing nut
{1} Tighten to 14 to 16 N-m
(1.4 10 1.6 kg-m, 10 to 1241-Ih),
{2) Turn nuts 60 to 85 degrees ciockwise or, if an
angle wrench ig not avallabie, tighfen nuts to
38 to 44 N-m {3.3 {0 4.5 kg-m, 28 to 33 #t-Ib).

& Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
3.20 - .35 mm [0.0079 - 0.0138 in)
Limit
0.49 mm (0.0157 In)
if beyond the limit, replace connecting rod andfor crankshaft.

REPLACING PILOT BUSHING
1. Remove pilot bushing (M/T}/piot converter (A/T).
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CYLINDER BLOCK
Assembly (Cont'd)

2, Instaii pilot bushing (M/T)/piiot converter {A/T),

L.

Crankshaft side 3

EM-61



SERVICE DATA AND SPECIFICATIONS (5.D.5.)

General Specifications

COMPRESSION PRESSURE

Uinit: kPa fhar, kglem®, psi)f300 rom

{ompression prassure
Standard

Biovrrmearn

Oilferential Himit beiween cyi-

inders

1,285 [12.85, 13.1, 186)
981 (9.81, 16.0, 142)

38 (098, 1.0, 14)

e el

Cylinder arrangamant -5
Displacemeni ori’ Gu in) 296G {18G.82)
Bore and stroke mm in) BY » 83 243 « 3.27}
Valve arrangement B OHC
Firing order 1-2-3-4-5-8
Number of piston rings

Compression 2

&l h
Numbrar of main bearings 4
Compresston ratic (Non-
fwropoTurbo) G385
Cylindar numiber

SEMT13A
Ll i e —
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SERVICE DATA AND SPECIFICATIONS (5.D.5.

CYLINDER HEAD

inspection and Adjustment

Lirdl mm finl

Slandard Lt
. . Lesg than
Head f
surface digiartion £.05 {0.0020} 0.} {004

C

Height (nominal )
165.6 - 169.7
(66732 - 645811}

Mv\

)

SEMETO8

-)/I__J\mr _: Camshaft center
i"/\ ;}3

’

VALVE
LisL M (i)
~inl-ta T {Margin theckness)
o
g
H
: L.
!
L
SEMI1BA

Valve head diameter VB

al 2 4.0 - 4.2 {1339 « 1345

Exhalist 288 - 2B 7 {1.187 - 1.155}
Vaive length T. o

imigke 1021 1033 (4.059 - 4.067)

Exhauszt 103.6 - 1D3.8 (4070 - 4.067]

Vaiva stem ciamater "'d”
Intake: 5065 - 5980 {02348 - 0.2354)

5,945 - 5,900 {0.2341 - {.2346)

B LA LA A L T

Exhautt

||||||||||||||

Valve seal angle “x"

intake
A5715' - 4545
Exhausl

mmmm——— [ ——— T ]

Vilwva margin T
inlake 1.15 - 1.45 (0.0453 - 9.05671)
1.35 - 1.65 (006557 « 006850

More ithan 0.3 (0020}

Exhaust

vvvvvvvvvvvv

o Lass than {.2 (0.008]
Hmit

Valve clegranca

Intaka 0 [
£ixhaus (H LY

Vailve spring

¥raa hoight tnen {ing 431 {1.68T!
8356.4 (4.7, 120.6)
Pressure Standard at 26.5 (1.043}
N ¢kg, 1] at height mm {in} 452 79 (46,37, 101.80)
Limis al 28.5 {1.043)
Out-0f sguare treTE fin Less than 1.5 (G071}
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SERVICE DATA AND SPECIFICATIONS (§.D.5.)

Inspection and Adjustment (Cont'd)
Hydraulic valve lifter

Linit: rum fing

. . 965 - 36.965

LHter guler digmeter
{1.218¢ « 12191
Lifler guide inner diameter :ggj ?LE}
. . £.035 - ¢.065
Clearznco between lifter and iilter quide

9 (0.0014 + 0.0026)

iyl e i
Valve guide
Linit: mm fin)
Standard Service

Valve guide

1,023 - 10.034 10.223 - 16.234
{0.3946 - 0.3650) | (0.4025 - 0.4026)

Oirter tiamolar

rTr

Vaive guide
inner diamgtar 5.000 - 6018
{Finizhad siza) {0.2382 - 0,.2369)
Cylinder nexd valve 9.975. 0986 | 10.175- 10.196
guicla halg diameter 03927 - 0.3535) {4006 - 0.4014)
Interference fit of vaive O.0ET - G069
guidey {00011 - 0.0023)
Standard Max. lelarance
Slem to guide ciear- | o
ance
0.020 « 0.053
intake
£0.0005 - 0.0021) Q.10
6.040 - 0.07% {C.0033
Exhaust
{30018 ~ Q.B02D)
Valve defisction Bmil e 0.20
(0.007E)
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VALVE SEAT

SERVICE DATA AND SPECIFICATIONS ($.D0.8.)

Inspection and Adjustment (Cont'd)

Lok

e
; e ]
Ige
SEMS2UC

Slandard Service’
In. 36.0C0 - 36.006 {* 4172 - 1.4175) 36, 500 - 36,516 {1 4370 - 1 4376)
Cylinder head seal recess diameter (D) -
Ex. | 31,500 - 1 .516 (¢ 2402 - 12408} J2.000 - 32316 {12598 - 1.260%5)
n. | 0.081 - 6.413 {0.0032 - D.0044)
Valve seaf nterfergnce i s
Ex. 0054 - 0095 {0.0026 - D0038)
|1t. J5.007 - 36,113 {1.4217 - 1.4278} 35,597 - BE13 {1.4408 - 1.4415)
Vaive seat cuter dizmeder (D) B
Ex. 3580 - 21.506 §1.2433 - 1.2438} 32 GBO - 32096 {1.2630 - 1.2638)
|t 29 85 - 3015 (11752 - L18T0)
Valye seal nner Jizmeter (D, '
Ex. | D4 35 - 2465 (03567 - £.9T705)
[te. 5.9 - 6.0 {3232 - 0.238} 535 - 5.45 (0.2906 - 0.2148}
Height (H} :
Ex. 5.8« 5.0 (0232 - 0.238) 59 . 6.0 (4,232 - 0,235}
...... +
ey, 45°
Face angie (9
Ex. 45"
Face inner digmetar {D,) in. 315 {1,240
" NSE - 338 (1.323 - 1.331) : Valve seat auﬂacﬁlmust be
Face outer diameter {0 == —-- s corrected to specified vaiue.
Ex. 288 - 20 % {1,138 « 1, 3146]
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SERVICE DATA AND SPECIFICATIONS (5.D.8.)
Ingpection and Adjustment (Cont’d)

PISTON, PISTON RING AND PISTON PIN
Available piston

Ln, ram ()

SEMBHIB

Fision skirt diameter A"

Standard
Girade No. 1 96,975 - 86.985 (3 4242 - 3.4248)
Grade Np. 2 86 985 - BE 995 (3. 4246 - 3 4250)
Grade Na. 3 BG.9G5 - 87 005 (3.425) - 3.4254)

0,25 (00038 ovear-
e [Bervice)

0.50 [0L£197) over.
size (Service)

A7 225 - B7 275 (24340 - 3.43680

B7.475 - 87520 (3.4438 - 34450

"a dimansion

—

Pigton pin hoke diameter

114 (0.45%
21.987 . 21.699 {0.8656 - 0.8861)

Piston clearance to cyhin.

char bisck
MNon-lurba Gals - 0038 {00006 - D.0D14)
Turba 0,025 - 0.045 (0.0010 - 0015

Piston ring

Urni: mm {in)
Standard Limit
Side clearance
Tap {1040 - GOV
[.0C16 - 00020
' 0.1 {0.004}
2nd | £1,600 .« 0063
{0.0812 - 0.0025)
Erg QAR
Top 0.27 - 046
100083 - 0.G357
050 - Q.78
2nd
. {0.0197 « 0.0289) 1.0 {0 939)
[ il 1 B0 - .78
Gl {eail rin
il {rail ring} | 10,0075 - 0.0398)

Piston pin

Pigton pin suter
d:ameter

Unit: mim {in}

21.889 - 22007 {08657 - 0.BEBD)

interference it of

rrmrm

0 - 0G0 (D - 0.0002;

#ston pin to con-
fecling rod bushing
ciearange

0.008 - ¢.017 {6.0002 - 0.0007)

otk
"Values measured af ambient temperature of 20°C (64°F)

CONNECTING ROD

Center distance

Linit, mire {im)

154.7 - 3534.2 (B.Ob7 - 5.471)

Bend [per 100 (3.94)

Lirnit 0,15 (2.0058)
Torsion fpar 100 {3.04}]
| érmitt 003 {0.012)

Fisien pin hushing In-
rar diarster”

o [ LTERTTEE ok

22.000 - 22.012 (08669 - {.5666)

Lonnecting rod big end
inner diameter

53000 - 53.013 [2.0866 - 2.0671)

Side ciearance

Standard 0.20 - 0.35 (0.0079 - 00138
Limrsit f1.40 {00157

“ARer nstatling i connecting rod
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SERVICE DATA AND SPECIFICATIONS (S.D.S.

CAMSHAFT AND CAMSHAFT BEARING

Uit mm {in;

Inspection and Adjustment (Cont'd)

:
(&
[ANEDY |
L
SE M S69M
Standard Max. tolerante
Camshaft journal o 0045 - O 0BG
Bearing clearance {0.0018 - 0.6034} 213 {0.0058}
inner diamater of cam-  28.000 - 28 021
shatt bearing 1124 -11082y
Quier diameter of £7.8935 - 27 955
samshafi joumnal {1.0088 - 1.1006} o
Camsnal runoyt | Laxs than
MiR]* 0.04 (0.0016) C.7 19.004)
003 - Q.08
Camshzaft end pl —
eae play {0.0012 - 0.0031)
|
]
I
L4871
Cam height A
Inlake
40,408 - 40 585 {15907 - 1,598}
Eahay st
Wear imit o cam -
height B (1R GOEA

Tota indicator resding

Vaive timing
eé‘
nY
iy
L
o
&
%) PR v
ot
\h_ "—-r-"“/ * EMT20
BD.C. Unit. degree
e
VOI0DETY
AFF 248 244 b B0 ) &9
Cithers 2d8 2488 -1 55 G 9
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SERVICE DATA AND SPECIFICATIONS (5.D.S.

Inspection and Adjustment (Cont’d)

CYLINDER BLOCK

Unit: rmm fing

SEMIZ1A

Surface flatness
Standarg Less than 0.03 {G.0012)
Limit 0.0 {2.0029

CRANKSHAFT

irit, mm {in}

BN journal dia. 'Om

Grade Mo, 0 62967 - 62975 {2.4T80 - 2.4783)
Grade Mo, i B2.959 - 62.867 {2 4787 - 2.4790}
Grade No. 2 62501 - 61950 {14754 - £ 47RT}

R A AP L LA A B P LA AR LA A R,

Pin journal dia. "Dp"!

Grade Mo, O 45 968 - 49974 {19672 - 19675
Grade Mg A2.962 - 49.958 {19670 - 1,967
Girade Na_ 2 45 955 - 48,952 {1.9667 - 1.5567])

Center distance "r"’
Cut-gf-raund (X - ¥}

G847 - 41.53 (16347 - 1.5350%

Cwiinder kore

inner digmeter

Standard
Grade No. 1 RV 000 - 87 010 {3.4252 - 3.4256)
Grade No. 2 87040 - 87.020 (2.4256 - 3.42682)
Grade No. 3 87020 - 87 1030 {34260 - 3.4264)
Wear limit 0.20 (0.6079)

Handard Lass than 0.005 [0.0002)
Taper{A-%

Elandarg L&5s than 0.005 (0.0002)
Munoul [TLR]

Standard Less than 0180 {0.0038)
Frﬁﬂﬁd;ﬂay ..............................................................

Standard .05 - 0.8 {0.0820 - §.007 1)

L.irnit 030 (0.C0118)

Cutl-cA-round (X - Y} Lags than G.015 (Q.0G04)

Taper {& - 8 - C) Less than G070 [(O6004)

Mair journa wnner Ji.

ameler
Grade No. { 56 645 - 65.654 (26238 - 26242}
Grade Ho, 1 €6.004 - B6.60% (2 8842 - 2 6045
Grade No. 2 86,681 - BEET2 (28245 - 26245

Difference in inber
diameter beiweaon
cyhnders

Standard Less than 0050 {D.0003)

=

SEMOAAS

EnkY 15
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SERVICE DATA AND SPECIFICATIONS ($.D.S.

Inspection and Adjustment {Cont’d)

AVAILABLE MAIN BEARING

Lipgusr rsiny baering
fith oil groove) No 1°*

No % a FHONT
No. 3" ﬁ:
No. 4* Q
% b -
No. 7

Mo, 3

*: With gii groove

No. 4 Logwer main baarmg
iWithout o groove!

SERIETA

No. 4 main bearing

oeetooeleheeeoleehoeoeledobsl sy ——

No. 1 main bearing

hinkh i

Grade Thizknany T identfication
TRyl mm i) el or
£R17 - 1821 T
&
10.6715 - 0.0717) Black
’ 1821 - 1.82% Br
(.0717 - 0.6719) owh
2 1,825 - 1,826 G
(0.0749 - 0.0720) reen
1829 - 1833
W
3 (0.0720 - 0.0722} reliow
1.833 - 1.837
4
(0.0722 - 0.0723) Blue
Undersize
kit mem in)
. Main ournat
Thicknas )
ICkNESS diameler "Om"
0.25 tode- voss (o000 80 A berng
10.0098) (0.0767 - 077y | : peck
lied value.

Grade  Thickness T Width “w" tdantitication
number M (in) i {irt) calas
1817 - 1.821
0 :
[LEY48 « §.0717) Black
. 1,821 - 1825 .
00717 - D.6719) FERWT
5 1.825 - 1.829 224 . 208 5
D019 - 007200 (0882 - B.BSD) reer
1629 - 1,833
3
{0.0720 - 0.6722) Yaltow
1633 - 18537
3 B33 - 1.8%3 v

DOVIE - 00723

No. 2 and 3 main bearing

AVAILABLE CONNECTING ROD BEARING
Connecting rod bearing

Grade Thicksmays “T" Width W ldentificaian
humber men {in ram (in} color
1.8%7 - 1.821
®  ooris-007im ERack
i 1821 - 1.82% "
{0.0747 - 0.07 19} rown
2 1.825 . T A2 188- 181 &
(00719 - A.0720)  (3.744 - 0752) reen
1.629 - +.833
5 00720 0072 Yeilow
1.835 - 1837
&4 83 Blua

#0722 - 0.6723)

Grade number Thl{:knﬂsu_g T entification
rm: fin} cokor
1,436 - 1,496 ]
0 {0.0589 - 8.0590) Mo paint
; 1439 - 1,502 5
10.0590 - 0.0591} rawn
9 1.502 - 1.506 e
' (0.0591 - 9.0593) reen
1.506 - 1.504
® (0,051 - 0.0594) Yeliow
-1
Undersize
Unil: mm (irs}
Thickness Crank pir journad diam-
gter "Dp"’
0.08 1.540 - 1,548
({2.003) (0.0606 - 0.0609)
{117 1,660 - 1.568 Grind s0 Ihat bearing
|4 t;ﬂa!;?} 0 {iE-H. - u-gﬁw clearangs is e spec-
' TR Hied valus.
0.25 1.6825 - 1633
(L0098} (0.0640 - 0.0643)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment {Cont’d)

TURBOCHARGER
Lizit; men fin)
Holor shafl
Runput [T1LAY {056 - 0127 (0.0022 - 0.0056}
Ervd piny £.013 - 9.0%6 [0.0005 - 0.0038}

“Total indlcator reading

MISCELLANEOQUS COMPONENTS

Unil min find

Fiywheel

Runout JTER J* Lags than {,15 [0.0050)

*Tolal indlcator reading

Bearing clearance

Unil. mm {in)

Mtair bedaring clearance

Srandard £.628 - 0.0585 {30011 - 4.0022)
Lirmil 11.890 {4.0035)
Connecting rod baaring
claarance
S{andard 0.028 - 0.048 {30011 - {.0N45)
I rnt 0.080 {£.0039)
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