18R-G ENGINE SERVICE |

Page
ECUTAWAY VIEW . ciinnnaimamicmiimiiinssssmmsass 5-1

'CYLINDER HEAD
: Includes: Cylinder Head, Valve and Spring
Valve Lifter, Camshaft, Manifold
Valve Clearance Adjustment

DISASSEMBLY .coocvrccnrscnsmsssesensssssssssresssssessesssassseesesc 54
INSPECTION & REPAIR ..coccooevussivssmmssssisseessissscnserssimssens5=10
ASSEMBLY ..ovovessvesensssessssssressmssesesssessemesseseenesseeseessesssress =18

TIMING CHAIN “

Includes: Timing Gear and Chain
Chain Tensioner,Damper and Slipper
Pump Drive Shaft and Bearing, Front Oil Seal

DISASSEMBLY ciiiiiiiiiiimimion sanmaimisissiisassissian =l
INSPECRION & REPAIR .......e..correerieesrermmsssisimiinssanpmssnssiy =00
ﬁSSE“BLY-..-'S.‘H.““u“--i-u--nunu“uuu"n--u.“u-u--"u"uni|n1||u|n5"_‘1
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CUTAWAY VIEW

Fig. 5-1
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54 18R-G ENGINE SERVICE — Cylinder Head

CYLINDER HEAD
DISASSEMBLY

Dismsmarmble in numerical aedor,

Fig. 5-3

Fig, 511 @
Fig, B2 1
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1 Spark Plug B Cainshaft Timing Gesr
? Balanca Tube ] Coreshi Tt nnd Baaring Cog
i % Carbiuratar and Intake Minifold 10 Cylindar Hosd
I 4 Enhoust Manifold 11 Fromt Cover
|II 5 Cylindar Head Caver 1 il Nozzla
I Ma.2 Vibration Dampar 13 Mosd Vilwatinn Damper
| ¥ N ? Chain Tansioner 14 Walve and Spring
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Hemove the plug cords by carafully pulling @
the rubber hoots,

Sat tha Mo, 1 evlinder to T feompression,
In this position, the timing slits in the flang §
the samshaft arg positioned upward,

Place allgning marks batween 1he gears and e
pin holes for coreec) teassembly.

Pl ul the pin,
— Nota —
This will ba eusisr if the camshaft is tums

slightly farward to provide soma play.
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Messure camehaft thrust clearance.
Thrust clearance

limit 0.4 mm (0.0168 in)

Remave No. 1 bearing cop,
s

Lonsan sach the other cap nuts & little ata tmea
*% | arid in the sequenco shawn In this flaurs,

f Arrange the bearing caps in order.
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Loosen oach eylinder head bult & littls at st
and in the sequence shown in the figure,

Ramoval ¢an bie done easiar by holding the |
with suction rubber and [ifting 1t out of meﬂ'
By shown, |

?. Arrangs the |iftars and pacs in order,

Romove the vahe sprinos,
®%| e S5T [08202-43013],
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i’ Arranpe the valves, springes and oll ssal in order,
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INSPECTION & REPAIR

Cylinder Head

1. Cledn the combustian chamber and re
any gasket material from the manifold and
head surface,
Check the oylinder heads for cracks op
excessively burnt valve surfaces.

Chack the cyllnder head suiloce [latnes
with & precigion straight sdge.

3 It warpage oxcoeds the limit, corract 18 b
miachining, of replace the hasd. '
Head surface warpage limit
0.06 mm 10.002 in)
Maximum refece limit
0.2mm (0.008 in)

Valve, Guide and Seat
b Clean valves,
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2. Check the valve stem to valva gilide clear-
],P ance of each valve by inserting the valve
stam into the quide &nd moving back and
farth as (s shawn in the Haure,

gv] A, Measurs the valve slem oll clearancd,

WMepsurs tha indide dleneter of the
valve guide 3t several placee with
ar inside dial gauge.

Measure the valve stem diameter.
Caltulate the clearance batwesn the
valva stem and valve auide by sub-
tracling  the difference where the
clearance i\ the |argest.
Clearanca limit

Intake 0.08 mm (0.003 in)

Exhuust  0.10 mm (0.004 in)
It the clearanca mxosstds the limit,
replace both valve and qulds,

4, Valve gulds replacemant

Broak the valve puide ar combuastinn
charnber.

Heat oylinder hesd sbout 100°C
(2127F).

Fram the combustion chamber, drive
Oul Lhe guide tewaid the topoof oyl
iner Weaad with 55T

55T [08201-80011]

= u

=
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B

i:ﬂ:l With S5T, drive in the new -;.
untll the smap ring contdsts i
welinder ead,

857 [o8201-80011]

— Nate —

1. Insure that the hole is clean. 4

2. Befors inserting the guide apply a thin

caat of oil to it and the guida hola.

{4) FReam the gulde tw the specifid
claarance with at 8.5 i (0,338
reamer,

Oil clearance standard
Intake 0.025 — 0.066 mm
(0.0010 — 0.0022 inj
Exhaust 0,03 — 0.06 mm
(0.0012 — 0.0024 in)

Girinding valves and segls
{1} Grind st valves to remove e pill)

and carban,
Valve face angle : 45.6°

Chisck e valve besd margin and replagd
It s sn spaified, N
Margin Himht
Intake 0.5 mm {0.020 in}
Exhaust 0.6 mm (0.024 in}
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{. Resurfane vilve sests with  45° oarbidae
|_:unar.
Remove onby enouah metal 1o clean sept,

B, Coat valva face with peussion Blus or white
lgarl, Logate contact point on wvalve by
rotating valve against seat,

— MNote —

Saat contact should ba in middls of valva face

with followling width:

Intake 1.2 — 1.6 mm (0.047 — 0.063 in)
Exhaust 1.2 — 1.6 mm (0.047 — 0.063 in}

9. Correnl ssat position
To corract seating that @ too high, uss
30° snd 48" cutlers. If ssating is o low,
usa B80° and 4L° cutrers.

10 Eheck valve conczntricty,
Lightly coal seal with prussian blue. Install
valve and rofate, 11 bilue appears 3607
around fack, walve stem snd  facs are
aoncentric 1T not, raplace valve
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Fig. 5-36

Flg. 537

Fi. 538

i1 (B

LI

Valve Springs

1.

Check seat/guide conoentricily.

walve faca.  Install and rotate valve: [ B
appears 360° around valve seat, guide il
geat ate concenteis, 10 nol, recul ssal

Check the squarenass. of the valve sp
with a stesl snuare and surface pfutu.-,i i
the spring around glowly and obssme
spece belwean the op of the spr
the sguard. Heplaos tha spring i it
sruare more than the specified limit,
Squareness limit (intake, exhoust)
1.8 mm (0.063 in)

Measure the spring free height. Feple
springs that do not mest spacificatinn,
Frea height
Innor 45.9 mm (1.807 in)
Outar 474 mm (1.866 in)

Wslng & spring tester, measure the ool
of ssch spring &t the specified inst
haight. Meplace any spring that does i
meal specification,
Installed fength
Inner 36,6 mm 1.347.

Outor 39.0 mm 1.535in

Installed tension
STD innar 73 kg 16114
Outer 23.7 kg B23Ih

Limit [Inner 6.7kg 1481
Outsr 218kg 481 b
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Valve Lifter
il Maasure valve |ifter ail cloarance.
(1) Measureoutside dlameter of |ifker:

{2

Maasure. inside diareter of cylinder

head,

Oil clearance limit

0.1 mm (0.004 in)

Standard  0.02 — 0.03 mm

{0.008 — 0.0012 in)

2. Valve l(ftar salacriva fifs.

Fif Corde
{Haintl

Cyllnder Head
Wl Slesve Bare

Valea Litear
Dutaide Dlamatar

Flack

J7851=-37.867 mm
11 4041 1 4044

A7 RPG- FTEF mim
[1.4931--1.4833"|

B

a7 aB7 37863 mm
i1.atda—1.a048")

7981 3 447 mm
[1.4833= 1.4836")

Halloy

37 AAA-3T 06
(12481 4948™)

37037~ 37948 mim
114886~ 1 4R3R"}

Feg

37 AGR=37 075 mi
1404814051}

2104237 049 mm
(11,4838 1 4841

Camshaftt and Bearing
1. Check the camshatt for runout. Replace
camshatt If [t exceeds limit

Limit

0.03 mm (0.0012 in)
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Fig. 5-44

2. Measure the cam lobe height and cheokd
weedr, | T wea) excesds the ot reolace s

carmshatt.
Height limit lintake, exhaust)
45.0 mm (1.77 in)

Cheok bearing for flaking or scoring,

Maasiire camshaft ofl clasrarica,
{1} Clean bearingand camshatt,

(2) Place & plece of plastigage across i
full width of the journal surface.
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(3 Irstall the bearing cap and tightan
@\ holia to specified Lorgue,
Torgue 1.2 — 1.8 kg-m
{8.7 — 13.0 fr-b)

— Notg —
Do not tum camshaft whils plostigngs is
in place.

{4} Removae the basting cap.

' (B} With the plastigage scale, measura
.UG the width of the plastigsue at s
widest paint, | clearance sxeears (e
specification  Umit, adiust with a
sultAbla bhearing size.
Oil clearanca
Limit 0,15 mm (0.0059 in}
Standard 0.03 — 0.07 mm
(0.0012 — 0.0028 in)

: Manifolds
-UI 1. Inspect the oylinder head corlacting sur
fanes fur werpage and replaca Lhe inanitald
it it exoears the limit,

Warpage limit 0.1 mm (0.0038 in)

Z. Inspact the oylinder hesd contactlnd sur
'UU facos for warpage and replaca the manifold
il it exceeds e limit,

Warpaga limit 0.1 mm (0.0039 in)
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ASSEMBLY
Aasemble In numerical ardor,

Fig, 556

® Thoroughly clean the parts to bo assembled. _
® Apply clean engine oil on the sliding and rotating surfucas of the parts befors sssambly,

1
: Flg. 667
; Fig. 568
Fig. 554

&
By
)
1
i |

1 Walva and Spring 8 MNoo2 Vibeation Dampar

2 Cylindar Hasd g No.? Chain Temdione

3 No3 Viticatlon Darmpar 10 Exhoust Manifold

4. Ol Nozzln 11 Imtake WManlfold and Corburatay
B Front Cover 12 Balapes Tule

6 Ganahaltaad Bearing CGop 13 Cylinder Heed Cover

1 Camahatt Timing Gear 14 SparkPlug
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lstall wil ssal by hand.

Assamble the valve spring and install he rah\fI"
lonzks
Llem 58T [09202-43012]

Apply a coat of sealer to tho oylindar
around the holes in'the block, and in Lhe vicin
of the Liming ehuin covar and oylindsr hleek,
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g

e e

[rsrall eylinder Bead with Mo 2 chain will oot fall
off,

Tighton sach oylinder head bolt a littleat a tme
to the specified torgue in the saquenca shown in
thie- Figure.

Tightan head bolts to spacified forgue.
Torque 7.2 — 8.8 kg:m {62.1 — 3.7 ft-ih)

Install the ol noszie with s slet positioned
harizontally.
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A

Fig. 6-85
Rolate the crankshaft about 907 the rove

dirpotion,
— Note —
Lower piston to prevent interference of pise
head and valva. |

Install Camshaft as Follows
1. Paosition the camshatt so that theesiit in S
front end will polnt upward,

Face the arrow  mark  of bearimg e
toward frant. 1

Tlahten eaeh cag nuls & litlle at & tima
the specifled Lorgue Ji Lhe saguence sho

In the figure,
Torqus 1.6 — 2.2 kg-m
{12 = 15 fi-lb)
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>

A

1, Ther, Inatall Mo, learing can,

B Tighten cap nuts Lo specifled torgue.
Torqua 1.6 — 2.2 kg-m |12 — 16 fr-ib)

G. Chieck camehart thrist clRaRranse,
Thrust clearunce
Limit 0.4 mm (0.0168 in}
Standard 0.15 — 0.35 mm
(0.0059 — 0.0138 in)

Adjust The Valve Clearance
1. Memsure the [ntaks side valve claarance:
110 Exhausl sidd valve |fter Mo2 and
MNp4  should  protrude: the sams
a!‘nnum.
{approx. 2 mm|

1




{2} Meassura intaka side valye olesrans
whila turning the camshaft with
Intake valve clearance
0.24 — 0.34 mm
(0.0084 —0.0134 in)
IT Qutside tha spaciiied valug
renurd the raslis. '

{3)  Intoke side valve liftar No,id and Nal
shivaltd protrods the same amount

(4)  Mnasurs exhaust side valve cleg
while turning the camshart with,
Exhaust valve clearance
0,29 — 0,39 mm
(0.07114 — 0.0154 in}
[T outside rhe soedified valug b
racord the ragules

Fammwe Mo 1 Rheacing cap.
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Cirgrically Innsan fhE other cap nuks a0 2
ta 3 atages in the sequenos &8 SR,

&rrange the baarings and caps in order,

Famawe valve liftar when yvalye clearance
anet it speoilisd value,

MArrange the valves ane adjusting pads |n
arder.
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Fig. 6-81

I— 7 natact & naw padd that will pove tha spaeits

g‘.] valve claarance as follows,

: (10 Measure the pad that was off witl
rmigrizemeter;

' {?) Caleslate fhicknsss of new pad §
valve clearance comies within spodil
valve, I
[y o Thickness ot pad wsed
A Vaolve clearance :

Intaka Side
MNew Pad Thicknass
=T, +{A=0,28 mm)

Exhaust Sida
New Pad Thickness
- T'| +{A —0.34 I'I'll'.l'ﬂ

(3]  Select s pad with a thick nsss as
as prmmible too thia valve: caloul
Pads are available in 41 siz
increments of 0,05 mm (0,002l

from 1.00 mm (0.039 in} to 34

mm (0,118 in). ]

W
&

oy Syt

L et )
g A (]

e

Sz

g, Iratall parts snd valve |itTer.
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= da

install Camshaft as Follows
1 Pusitlon the camehaft so that the'shit in the
Frarmt /el will paint upwad.

i 2. Face the arraw rmatk of bedring cap toward

frant.

3. Tighten egch cylinder head bolt a little at
a tima to Lhe specilisd torgue in the
spquence shown in the Fpure

Torgue 1.6 - 22 kg-m
(12 — 15 fr-lb)

4, Then, Install No.1 bearing cap:
Tighten cap nuts 1o spacifiad torgae,
Torgue 1.6 —2.2 kg-m
{12 — 15 ft-lb)
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()

(4}

Racheck The Valve Clearance
1. Megsiire the valve tlearanes,
(1]

2

Exhauat sida valve |Hter (Nod
NeA  should  protrude thie
amount

~ {approx. 2 mm)

Messire (ntake side vilve cleamm
while turning the samehatt with to
Intaka valva clasrancs
0.24 —0.34 mm

{0.0094 — 0.0134 in)
[T utsida tha spacifiod value, Chils
anather pad.

Imtake sicde valve ifiar Mo, 3 and b
dhonld prorrude thesame st

Measura axlaus| side wnlve olparahe

whilie lurning the carmshais with -1'f

Exhaust valve clearance '
0.29 — 0.39 mm

0.0114 — 0.0154 in)

It quteide the spacitied value, choos

anather pad,
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Sat the Mo.l oylinder to TDE /comprassion.
in this position, the timing slits in the tlange of
the camshaft are positioned upward.

Ehue s ek,

Alinn camshatt pin hols Bng o gear pin higle: to
pogition botarg dlsassamiily and insert pin

— Ninte — Lh gl
If the pin hales do not line up, turn tha comshaft
and make the nearest holes line up, hut da not
turn mors than 45°.

E Install the No2 chain with 15 mark alignad with

untll thara- i= no slack in the pins, gears, and
comanatts, and than tightan the bolts to spac fied

LT L,
Torque 7.0 — 8.0 kg-m (60,6 — 67,8 fr-Ib)

Q Turn the orankshalt shohily v norimal tirastion,
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Adjust Mo2 chain tensioner.
Back stroke 0.5 —1.0mm
0.020 — 0.040 in)

Adjust Valve Timing

1. fotata the crankshatt 7207 inong
dircgtion untll Mol evlinder TDC/ ool
[rEsEian,

2 Chack tha Mol camshatt salve
with 55T 109248 2707,

3 (zhack the Mo ? camshatt walve Timingd
SST (08248.27010] .
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4 Valve timing parmissibia, srror,
t.2° Camshaft ratation angle
2 0.5 mim  Camshaft Tlange outer

T |rreEtar
Adjust valve timing if-it iz ott, i

i B Lowaen the camshaft mounting boli.

B, Rotate the washer until the pin head s
vompletely exposed,

o i 2 It will ne easler 1o pull cut the pin it the |
' camshatt s turnad slightly m tha furward fl

direction so a5 toprovide play,
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{1

(2]

11

{2}

{1

Whign valve Limlig is advanoed.

Whan wvalve tirming 15 retardad,

Hald the i sath the washar and tighs

thie bolt

Assomble the rockers and shaft,

Align with pin hple In opunts
flaekwise dirsetion,
Turn the carmshalt so that (s sl
b (il up with the arl[list rugess
reinssrt the goin, b

Allgn with  hole pin In' clot
cdirectisn,

b limaed up with the adjust |"'
ralnsert the pin.

Aszambila the rocker shaft and
supnort as shoywe i b ligura
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=

12 Heoheck the N0l csmshatt walve timing
Lise 8T [09248-27010]
The camshaft and S5T protrusian should
linies g,

13, FAecheck the MGZ camshatt vahee timing.
Use 55T [09248.27010].,
Thi carmshaftt slit and 557 protrusion
ehauld line g,

1. Hold the camshatt with a wrench and
tighten the carmshatt mounting balt,
Torgue 7.0 — 8.0 kg-m
[50.8 — 57.9 f1-Ib)
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TIMING CHAIN
DISASSEMBLY

D':sasgamh{ﬁ i pumerical arder.

_,1%.._5-115

3 6 6

Fig, 5116

7 . i
. |
a |
Fig. 5117
10
- 4
1 9 13
Fig. =118 Fig, B-114
1 [Hztribitor . Timing Chain Cavar 10
2;  Fual Pump f.  No.2 Timing Chein 11.
A Fanoand Water Pump B.  Distributor Crve Gam 12
4, Ol Pan and Camuhett Orive Goar 13,
5 Crenkshatt Pulley 8, Nol Ghain Damipar

Fig. 5-118

N1 Chom Tensianer

Ma.1 Timing Chain and Geor
Qil Pump Drive Gear

Pump Dpive Bhali
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-

-

bl g

Ramove the crankshatt pulley with S5T.
SET [08213-310211

HAemove the camshatt drive gear with S5T.
SET (0921 3-2a0201

Attach the 5571 10 the wwao gears and slide out
baoth gears and chains as a unl.
S8T L0021 3-36020]

Femove purmp drivashatt from eylindar bluck
batora ramoving puing driveshaft goar.
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INSPECTION AND REPAIR
Timing Gear and Chain
L

2,

4,

Inspect the geard and chaine for cracks
wer or chipped teath, |
Measure the gear for wear In the methed
shown |n the figure, '

It rmeasurement is below loit,  replio
geErs Brd chain,
Weaar limit
A : Cronkshaft gear
B80.0 mm (2.362 in)
8 : Pump drive shaft gasr
114.5 mm {4.503 in}
C : Comshaft drive gear
78.2 mm {3.079 in)
D : Camshaft timing gear
78.2 mm {3.079 in)

Memsura he slomgation of the Mo, L
chain.
Elongation limit
291.4 mm (11.47 in)
tension at 6 kg (11 1b)

Measdre the 1 7-link elongation af the Nog
timing ehain. Faplace the chain if auur.
alanpation limit

Elongation limit (ot 17inks}

147 mm |6.78 in)
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U-E

ol

L

MNo.1 Chain Tensionar
Check: the body and plunger for wear and mea
sure the tensioner head as shown in the Tigure: |
wenrn down anver the [imit, replace as:a unit,

Wear limit 11.6 mm (0,453 in)

Nep.2 Chain Tensioner

Air Seal Test
1 [rrmmarsa plunger inangiom o] and wark so
as o ramave the alr,

2. Press plunger with thumb , 10 mm (0,88 in)
slroke shoull take 3 sevands or more.

-

Chain Damper and Slipper
Inspect chain dampers for wear, Measure each
darmper,

[{ wither |3 wisibly worn or omessures less Lhan
lirnit, raplaoe nis.
Wear limit
A ¢ Neo.1 chain tensioner
11.5 mm (0,453 in)
B : No.1 chain dampar
5.0 mm (0,787 in)
C : No.3 chain damper
6.5 mm {0,256 in)
D : No.2 chain damper
6.5 mm (0,217 in)
E : Chain tensioner slipper
7.5 mm (0.295 in}
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Timing Gear and Thrust Plate
Mu_ﬂmrn thrisl plessmmncs,
It it excaeds [imit, replace thrust plata.
Thrust clearance
Limit 0.3 mm {0.012 in)
Standard 0.08 —0.13 mm
{0.0024 — 0,0051 in)

Pump Drive Shaft and Bearing
1. Inspect disttibutor drive gear. It dama
replace, and also inqpﬂ_;_;l. distributer g

2. Measurs ail clagrance;

(1) Megsul pump drive shafl el
Finishad size

Front 46,96 — 4598 mm

{1.8094 — 1.8102 in)

Rear 4096 —40.98 mm

{1.6126 — 1.6134 in

(2} Measurd inngr diameter of bearing
- Oil clunrance
Limit 0.08 mm
_ (0.0032 in}
Standsrd  0.03 — 0.07 mm
(0.0012 — 0.002
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ot e

Bearing replacement.
{1)  Drive out plug from eylindar block.

(2} Remowa front bearing,
Usa SST [09233.33010] as shown.

(31 Allgn bearlng oll hole.

{4} Ingtall front beating.
Usa SST [09233-33010] as shown.
Bearing fitting tolerance
0.02 — 0.06 mm
(0.0008 — 0,0024 in)
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Fig. 5136

15)  Remava rear baaring.
Heplacenent for rear beaing o )
g fron bedring,

61 lrstall naw plug applied with
sealer,

Crankshaft Front Qil Seal
Lo Inspect ofl ssal g for wesr and dit
matinn,  @nd alsn inspact erankshatt
2. 0 meal replacement,
11 Remove oil seal with a scresdii

(20 Inetall rese ol seal, _
Use S5T (00222500100 s s

(@) Alser driving in the sal, be surely
el the sesl lip lghtly with M6

{ir R
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oughly clean the parts to be assembled.
y tlean engina oil on the sliding and rotating surfaces of the parts before assambly.

10 9 1
Fig. 5-150 'f!"' ::::’g
Fig. 5-151 g - 11 2

12

g 5141
B142.
B143
Purmp Orive Shafy G Bstrilor Drive Gear 10, Watar Pump and Fan
Ol Pump Dilve Gl and Camshaft Driva Gaar 1. Fugl Pump
Mo 1 Timing Chalnand Gane 7. MNo.2 Timing Chiin 12 Distributo
M1 Chain Tensiongr 8, Timing Gesr Caver 13, il Pan
Ne.l Chain Dampear A, Crankshaft Pullay’
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,r: Set the ocronkshaft keyway and the pum

irive shalt keywey ver teally upward.

Acsambla the crankshalt gear and pamp I:Iri'
shaft aear 16 the No, 1

rhain ro that b
respEelive rrarks are-aligned.

e

..1.‘ =

[Irive. in two gears simollenecusly w0 shalles

y | [nhvten camahalt drive gear hol
i G Torgue

6.0-7.0 kg-m {43.4-50.6 ft-Ih}



18R-G ENGINE SERVICE — Timlng Chain 5—a3

Align tha Ma. 2 chain and gear matchmarks and
B! nstall,

Be garefll not to drop the chaln Ingide the
hauging,

It installing tha uppar right Bolt for maunting
the chain cover, Insert seal washer and apply
liguid sealer i the thrasds.

f Spply sealer to the aress indicated in e Tigure,

L

™ '_ﬂﬁ'f*j-'W-lTin 3
’1@4 ﬁ' ¢

- W ¥




544 18R-G ENGINE SERVICE — Timing Chain

Fig. 5149

Install oll pan,
Torgue
0.4—-0Bkgm {29-58 (b}

Crrive in crankshaft pulley with S8T [D9214.
B0010] .

Taghten olmy .
Torgus
12 — 15 kg-m {87 — 108 fi-lb)




