
X J ENGINE 9 - 23 

REMOVAL AND INSTALLATION (Continued) 

INSTALLATION 
(1) Remove the shop towels f r o m the c y l i n d e r 

bores. Coat t he bores w i t h c lean engine o i l . 
(2) I n s t a l l cy l i nde r head a l i g n m e n t s tuds 

(VM-1009) . 
(3) A f t e r d e t e r m i n i n g the correct head gasket 

th ickness , c lean the b lock a n d head m a t i n g surfaces, 
place the engine c y l i n d e r head gasket over the dow­
els. 

(4) Place t h e engine c y l i n d e r head over t he dowels . 

C A U T I O N : New cyl inder head bolts s h o u l d be u s e d . 
(5) T i g h t e n the engine cy l i nde r head bol t s i n 

sequence accord ing to the f o l l o w i n g procedure (F ig . 
24): 

(a) The th reads a n d unders ide heads o f t he bol t s 
s h o u l d be l u b r i c a t e d . Use t he c y l i n d e r head a l i g n ­
m e n t s tuds tool n u m b e r V M - 1 0 0 9 . Pos i t i on t he 
heads on t he b lock a n d secure w i t h t he t e n la rge 
center bol ts a n d spacers (clamps), f inge r t i g h t only. 
Be sure t h a t the va r i ous c lamps are i n s t a l l e d cor­
r ec t l y a n d the head gaskets r e m a i n i n t h e i r proper 
pos i t ion , comple te ly covered. T h e n , l u b r i c a t e and 
i n s t a l l t he e igh t s m a l l bol ts , also f inge r t i g h t . 

(6) H a n d t i g h t e n o i l feed l i n e for rocker a r m 
assemblies . 

(7) I n s t a l l t he i n t a k e a n d exhaus t man i fo ld s w i t h 
n e w gaskets, p a r t i a l l y t i g h t e n i n g the n u t s to a max­
i m u m of 5 N m (44 i n . lbs . ) . T h i s w i l l a l i g n t he heads 
(refer to Group 11, E x h a u s t Sys t em a n d I n t a k e M a n ­
i f o l d for t he p rope r procedures) . 

(8) T h e n , t i g h t e n t he 1 2 m m bol t s w i t h special tool 
V M - 1 0 1 9 i n the f o l l o w i n g manne r : 

1st Phase: H e a d Bo l t s T i g h t e n i n g - (F ig . 24) 
C e n t r a l bol ts ( A - L ) : T i g h t e n a l l bol ts , s t a r t i n g w i t h 

b o l t A t h e n B - C - D - E - F - G - H - I - L , to 30 N m . Repeat 
t h e ope ra t i on w i t h t he same to rque . F o l l o w i n g the 
same sequence ro t a t e each bo l t t h r o u g h a n angle of 
70 ° u s i n g angle to rque too l . T h e n ro ta te the bol ts an 
a d d i t i o n a l 70 ° f o l l o w i n g t i g h t e n i n g sequence. 
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Fig. 24 Engine Cylinder Head Bolt Tightening Sequence 
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(9) Then, t i g h t e n t h e 1 4 m m bol t s w i t h specia l t oo l 
VM-1018 i n the f o l l o w i n g manne r : 

Side bolts ( M 1 - M 2 ) : T i g h t e n M l bo l t s to 30 N - m , 
then rotate t h e m 85 X+/-5}. T i g h t e n M 2 bo l t s to 30 
Nm, then ro ta te t h e m 85 °[+/-5). 

NOTE: If vehicle is equipped with A / C do not install 
A/C lines to c o m p r e s s o r and charge A / C till P h a s e 2 
is complete. 

(10) 2nd Phase: A f t e r 20 m i n u t e s o f eng ine opera­
tion at opera t ing t e m p e r a t u r e , a l l o w engine to cool 
down completely. T h e n re - torque t he head bo l t s as 
follows: 

Central bolts A - L : S t a r t i n g f r o m b o l t A , s l acken 
and re-torque i t i m m e d i a t e l y to 30 N - m -i- 65 °. Rota te 
the bolt an a d d i t i o n a l 65 °. T h e n proceed i n t he same 
way, bolt by bol t , f o l l o w i n g a lphabe t i ca l order, as 
indicated. 

Side bolts M I - M 2 : W i t h o u t s l a c k e n i n g , t o rque 
bolts M l then bo l t s M 2 to 90 N m (66 f t . lbs . ) . 

(11) T igh ten i n t a k e n u t s to 30 N - m (22 f t . lbs.) a n d 
exhaust mani fo lds n u t s to 30 N m (22 f t . lbs.) speci­
fied torque after c o m p l e t i n g Phase 2. 

If the engine c y l i n d e r head is to be rep laced a n d 
the original va lves used, measure t he va lve s t e m 
diameter. O n l y s t a n d a r d size va lves can be used w i t h 
a service rep lacement engine c y l i n d e r head unless 
the replacement head va lve s t e m gu ide bores are 
reamed to accommodate oversize va lve s tems. 
Remove a l l carbon b u i l d u p and reface t he valves . 

(12) T igh t en o i l feed l ines for rocker a r m assem­
blies to 13 N - m (112 i n . lbs.) . 

(13) I n s t a l l p u s h rods a n d rocker a r m assemblies, 
tighten n u t to 35 N - m (26 f t . lbs . ) . 

(14) I n s t a l l va lve cover, t i g h t e n n u t s to 19 N - m 
(168 in . lbs.). 

(15) Connect crankcase b rea the r hose. 
(16) Connect t he in jec tor sensor w i r e a n d t he g l o w 

plug hot lead. 
(17) I n s t a l l t u rbocha rge r o i l feed l i ne , t i g h t e n 

banjo bolts to 27 N - m (20 f t . lbs) , a n d i n s t a l l o i l d r a i n 
line to turbocharger . 

(18) I n s t a l l w a t e r m a n i f o l d a n d t i g h t e n bo l t s to 12 
N-m (106 i n . lbs . ) . 

(19) I n s t a l l genera to r suppo r t b r a c k e t . 
(20) Raise vehic le on hois t . 
(21) I n s t a l l t r a n s m i s s i o n c rossmember bol t s . 
(22) I n s t a l l exhaus t d o w n p ipe to tu rbocharger , 

tighten bol ts to 22 N - m (16 f t . lbs.) . 
(23) I n s t a l l exhaus t d o w n p ipe hea t sh i e ld . 
(24) I n s t a l l exhaus t hea t sh i e ld . T i g h t e n bo l t s to 

11 N-m (8 f t . lbs . ) . 
(25) I n s t a l l E G R v a l v e to i n t a k e m a n i f o l d , t i g h t e n 

bolts to 26 N - m (19 f t . lbs . ) . . 
(26) I n s t a l l E G R tube to E G R va lve , t i g h t e n bol t s 

to 26 N - m (19 f t . lbs . ) . 

(27) I n s t a l l l o w e r Charge a i r cooler hose to t u rbo ­
charger . 

(28) I n s t a l l a i r c leaner assembly a n d hose. 
(29) I n s t a l l o i l b r ea the r hose to a i r c leaner hose. 
(30) I n s t a l l uppe r charge cooler hose to tu rbo ­

charger . 
(31) Connec t recover bo t t l e hose to w a t e r m a n i f o l d . 
(32) I n s t a l l fuel in jectors use tool V M - 1 0 1 2 (refer 

to G r o u p 14, F u e l Sys tem) . 
(33) I n s t a l l fuel in jec tor l ines f r o m the p u m p to 

in jec tors , t i g h t e n n u t s to 23 N - m (17 f t . lbs . ) . 
(34) Connec t t h e A / C l ines to compressor a n d 

i n s t a l l b r a c k e t on c y l i n d e r head cover, i f equ ipped 
w i t h a i r c o n d i t i o n i n g . 

(35) I n s t a l l fue l f i l t e r . T i g h t e n bo l t s to 28 N - m (250 
i n . lbs . ) . 

(36) Connec t t he fuel s u p p l y a n d r e t u r n l ines . 
(37) Connec t t he upper r a d i a t o r hose. 
(38) Connec t nega t ive cable to ba t te ry . 
(39) I f equ ipped w i t h A /C , evacuate a n d charge t he 

a i r c o n d i t i o n i n g sys t em (refer to Group 24, H e a t e r 
a n d A i r C o n d i t i o n i n g ) . 

(40) F i l l t he coo l ing sys tem. Check for leaks . 

W A R N I N G : U S E E X T R E M E C A U T I O N W H E N T H E 
E N G I N E IS O P E R A T I N G . DO NOT STAND IN D I R E C T 
L I N E WITH T H E F A N . DO NOT P U T H A N D S N E A R 
T H E P U L L E Y S , B E L T S O R F A N . DO NOT W E A R 
L O O S E C L O T H I N G . 

(41) Opera t e t h e engine w i t h t he r a d i a t o r cap off. 
I n spec t for leaks a n d con t inue o p e r a t i n g t he engine 
u n t i l t he t h e r m o s t a t opens. A d d coolant, i f r equ i r ed . 

C A U T I O N : After rebuild or cyl inder head gasket 
rep lacement , the cyl inder head must be retorqued 
within the first 20,000km. If individual fiber type 
head g a s k e t s were u s e d . 

N O T E : T h e one p iece steel type head gasket d o e s 
not require, the above ment ioned, retorque proce­
dure . 

CYLINDER HEAD RE-TORQUE 
W i t h i n t he f i r s t 20,000 k m af ter r e b u i l d , r e to rque 

t he h e a d bo l t s as fo l lows: (F ig . 24) C e n t r a l bo l t s A - L : 
W i t h o u t s l a c k e n i n g t he bol ts , f o l l o w i n g a lphabe t i ca l 
o rde r t i g h t e n t he bo l t s t h r o u g h a n angle o f 15 °. Side 
bo l t s M 1 - M 2 : W i t h o u t s l acken ing , t i g h t e n M l t h e n 
M 2 bo l t s t h r o u g h a n angle o f 15 °. 

VIBRATION DAMPER 

REMOVAL 
(1) Disconnec t t he b a t t e r y cable. 


