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¢ Remove camshaft sprocket (INT) mounting bolt.
~ Secure the hexagonal portion (located in between journal No.
" and joumal No. 2) of drive shaft (A) using a wrench to loosen
mounting bolt.

T Camshan (£X6) (bank 2)
< :Engie ot

CAUTION:
Never loosen the mounting bolt by securing anything
other than the drive shaft hexagonal portion or with ten-
sioning the timing chai

« When holding the hexagonal part of drive shatft on the

intake side with a wrench, be careful not to allow the wrench to cause interference with other

parts.

« Never disassemble camshaft sprocket (INT). [Never
loosen bolts (A) as shown in the figure.]

d. Remove timing chain (secondary) together with camshaft sprockets

38. Use a scraper to remove alltraces of old liquid gasket from front
and rear timing chain cases and oil pan (upper), and liquid gas-
ket mating surfaces.

CAUTION:
Be careful not to allow gasket fragments to enter oil pan.

39. Remove old liquid gasket from bolt hole and thread.

A :Remove od liquid gasket that s stuck
5 -Botnoe

INSTALLATION
NOTE:

The figure below shows the relationship between the matching mark on each timing chain and that on the cor-

responding sprocket with the components installed.
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Intemsl chain guide. 2 Camshat sprocket (INT)
‘Camshaf sprooket (EXH) 5. Timing chain tensioner (primary)
Tening chain (primary) & Cranksnat sprocket

Tension gt 1 T i ersoner cenn)
Matching mark [punched (back side)] 8. Matehing mark (yelow ink)
Matching mark (orange fnk) . Matching mark (notched)
Matching mark (punched)

Timing chain (secondary)
Stack guide.

Water pump.

Timing shain tansioner (secondry)
(ank 1)

Matching mark (punched)
Crankshatt key

Check that dows!pin (A) and crankshat key (1) ar locted as
shown in the figure. (No. 1 cylinder at compression TDC)
NOTE:

Though camshaft does not stop at the position as shown in the
figure, for the placement of cam noses, it is generally accepted
that camshaft is placed in the same direction s that of the fig-
ure

Camshaft dowel pin
: At cylinder head upper face side in each bank.

Crankshaft key
+ At cylinder head side of bank 1.

Installtiming chains (secondary) and camshaft sprockets as follows:
CAUTION:

Matching marks between ti
tions repeatedly during the installation process.

iing chain and sprockets slip easily. Confirm all matching mark posi
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"Push plunger of timing chain tensioner (secondary) and keep it

pressed in with a stopper pin (A).

Installtiming chains (secondary) and camshaft sprockets

‘Camshaf sprooket (NT) back face
Orange ink

‘Dowsl groove

Matohing mark (oval)

Matching mark (2 ova:on front ace)
Matching mark (cirle)

‘Camshaf sprosket (EXH) back face.
Matching mark (2 circle: on ront face)
Timing chain (secondary)

Tonmoons

NOTE:
Figure shows bank 1 (rear view).
ign the matching marks on fiming chain (secondary) (orange
link) with the ones on intake and exhaust camshaft sprockets
(punched), and install them.
NOTE:
« Matching marks for camshaft sprockets (INT) are on the
back side of camshaft sprockets (secondary)
- There are two types of matching marks, the circle and oval
types. They should be used for the bank 1 and bank 2,
respectively.

Bank 1 : Use circle type
Bank2  : Use oval type
- Shape (orientation of signal plate) of camshaft sprocket (INT)

vares depending on the bank positon. Ses the righ fiure
install

A B
5 k2

~ In Case that posiions of each matciing mark and aach doel i do not i with matching parts, make
fine adjustment to the position holding the hexagonal portion on camshaft (EXH) or dive shaft with

‘wrench or equivalent tool.

« Mounting bolts for camshaft sprockets must be tightened in the next step. Tightening them by hand is

sufficient to prevent the disiocation of dowel pins.
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~ 1may be diffcult te visualy check the dilocaton of matching
marks during and after installation. To make the matching eas-
jer, make a matching mark on the top of sprocket teeth and its
‘extended line in advance with paint

A < Mstohing mark (psinted)
B - Matohing mark orange fnk)

Tighten camshaft (EXH) mounting bot.

sprocket
- Secure camshaft (EXH) using a wrench at the hexagonal portion to tighten mounting bolt
Afer confiming he atcing marks ae aed hten camshaf sprocet (NT) mounting bl

- Secure the hexagonal portion (located in between journal No-
1 and journal No. 2) o drive shaft (3) using a wrench to tighten
mounting bolt

T £Comshaf (EXH) (bank 2)
< cEngneton

CAUTION:

When holding the hexagonal part of drive shaft on the
intake side with a wrench, be careful not to allow the

‘wrench to cause interference with other parts.

Pl stopper pins (C) ot from timing chain tensioners (second-
any) (1), 2

A st
B :Bamkz

Installtiming chain (primary) s follows:
Install crankshaft sprocket (1).

A < Matcing mark (ot side)

< < Engine font

- Check that the matching marks on crankshaft sprocket face
the front of the engine.

Installtiming chain (primary)
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- lntal, ting chain (rimary) so el e, matching

e hrocket TN (1) Shari v

the yellow ok (A) on timing chain, whie the matching mark

(notthed) (©) on crankshat sprocket (@) is aigned wih e
orange link (D) one on tining chain, as shown in the figure.

3 Waterpump

- When itis difficut to align matching marks of timing chain (pri-
mary) with each sprocket, gradually tum drive shaft using
wrench on the hexagonal porton {0 align  ith the matching
mar

4 (b;l:ll intemal chain guide (1), slack guide (2), and tension guide

CAUTION:
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‘Never overtighten slack guide mounting bolt (2). It is nor-
‘mal for a gap (A) to exist under the bolt seats when mount-
ing bolt are tightened to the specification.

1 :Slackguide
3 Cylinder blosk.

Installthe timing chain tensioner (primary) with the following procedure:

Pull plunger stopper tab (A) up (or tum lever downward) so as to
remove plunger stopper tab from the ratchet of plunger (D).
NOTE:

Plunger stopper tab and lever (C) are synchronized.

Push plunger into the inside of tensioner body.

Hold plunger in the fully compressed posiion by engaging

‘plunger stopper tab with the tip of ratchet

To secure lever, insert stopper pin (E) through hole of lever into.

tensioner body hole (B)

- The lever parts and the plunger stopper tab are synchronized.
Therefore, the plunger is secured under this contion.

NOTE:

Figure'shows the example of 1.2 mm (0.047 in) diameter thin screwdriver being used as the stopper pin.

Intaltiming chan tensione prmay) (1)

~ Remove any dit and foreign materials completely from the
back and the mounfing surfaces of iming chain tensioner (pr-
mary).

Pull out stopper pin (A) ater instaling, and then release plunger.

‘Check again that the matching marks on sprockets and timing chain have not slipped out of alignment.

Install new O-fings (1) on rear timing chain case.

A cBankt
5 Bk
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8. Install new front oilseal on front Gming chain case.

< sEngine nside
4 :Engine cutsice

« Apply new engine oil to both ol seal lip (4) and dust seal lip &
B)

« Install it so that each seal lip is oriented as shown in the figure.

- Using a sutable diift fouter diameter: 60 mm (2.3 in)] (A),
press-it oil seal unti it becomes flush with front timing chain
case end face

« Check that the garter spring is in position and seal ip is not
inverted.

9. Installfront timing chain case s follows:
+ Check that O-1ings stay in place during installation to rear iming chain case.

. Apply a continuous bead of liquid gasket with the tube presser
(commercial service tool)to front timing chain case back side as
shown in the figure
Use Genuine Liquid Gasket or equivalent.

& :Provuson
o e34-14mm(134-01730)
4 :628-30mm(©102-0.142im)
o :40-58mm(0157-0220in)
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b Apply liquid gasket to top surface of oil pan (upper) as shown in
the figure.

A 610 -50mm@157-0107 i)
Use Genuine Liquid Gasket or equivalent.

¢ Assemble front timing chain case.

1+ Fronttiming chai case.
2 £ pan (upper)
3 :Cyinderbiock
<+ Enginefont
CAUTION:
+Be careful not to damage front oil seal by interference
with front end of crankshaft.
+ Attaching should be done within 5 minutes after i
‘gasket application.

id

. Installfront timing chain case fitting its dowel pin hole together with dowel pin on rear timing chain case.

. Tighten mounting bolts to the specified torque in numerical order
as shownin the figure.
= There are two types of mounting botts. Refer o the following
forlocating bolts.

M10bolts :1,2,3,4,5,6,7
O 55.0 Nem (5.6 kg-m, 41 ftlb)

M6 bolts : Except the above
[O 127 Nem (1.3 kg-m, 9 )

T After all bolts are tightened, refighten them to the speciied
torque in numerical order shown in the figure.
CAUTION:
Be sure to wipe off any excessi
. Install two mounting bolts in front of oil pan (upper) in numerical
order shown in the figure.

< s Enginefont

Tightening torque  : Refer to EN.45, "Exploded View".

10. Installintake valve timing control covers as follows:

liquid gasket leaking on surface mating with oil pan (upper).
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3 Install new seal fings (1) in shat grooves.

A cBank2
CAUTION:

‘When replacing seal ring, replace all rings with new ones.
NOTE:

The figure shows an example of bank 2.

b, Installintake valve timing control cover with new gasket to front iming chain case.

CAUTION:

« Align the center of both shaft holes of the shaft and the intake side camshaft sprocket, and then

insert them.
« Be careful notto drop the seal ring from the shaft groove.

. Being careful not to move seal ring from the installation groove,
align dowel pins on front timing chain case with dowel pin holes
(C)toinstallintake valve timing control covers.

A cBank1
& :mank2
d. Tighten mounting bolts in numerical order as shown in the fig-
ure.
- After all bolts are tightened, tighten No. 1 bolt to the specified
torque again.

1. Install of pan (lower). Refer to E1/-46.“Exploded View.

12. Install rocker covers (bank 1 and bank 2). Refer to EM-49. "Exploded View'.

13. Installcrankshaft pulley as follows:

a. Fix crankshaft using the ring gear stopper [SST: KV10118600].
b, Install crankshaft pulley, taking care ot to damage front oil seal.

+ When press-fitting crankshaft pulley with plastic hammer, tap on its center portion (ot circumference).

c. Tighten crankshaft pulley bolt

[ 441 Nem (4.5 kg-m, 33 ft-lb)
d. Tighten crankshaft pulley bolt (clockwise).

Angle tightening: 90 degrees (b)

- Place a matching mark (A) on crankshaft pulley (2) aligning
with the matching (C) of crankshaft pulley bolt (1)

e Rotate crankshaft pulley in normal direction (clockwise when viewed from front) to confim it tums

smoothly.
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14 Install power steering ol pump bracket (2) and idler pul
brackel (1) as olows” T @ ey

FR————
A -Enoine romsde
5 - Engnergnsie
< +Engine ot
. Install idler pulley bracket, and tighten mounting bolts No. 2, 3.
(temporarily)
b, Tighten mounting bolts No. 2, 3. (specified torque)
c. Install power steering oil pump bracket, and fighten mounfing
bolts No. 1, 4, 5. (temporariy)
. Tighten mounting bolts No. 1. (specified forque)
. Tighten mounting bolts No. 4, 5. (specified torque)

15. For the following operations, perform steps in the reverse order of removal.
Inspection J——

INSPECTION AFTER REMOVAL

Timing Chain
Check for cracks and any excessive wear at link plates and roller
links of iming chain. Replace timing chain if necessary.

A ok
B Wesr

INSPECTION AFTER INSTALLATION
Inspection for Leakage

e folowing st rocedurs frhecin fd skage: it okage
‘Betore starting engine. check ol levels Jncluding enginé coolant and engine oil If any are less than the

requred quaity, i hom o e specfed el Refe b A1 “Flics and uicans

- Follow the procedure below to check for fuel

 Turnignition switch to the “ON" positon (with engine stoppec). With fuel pressure appiied to fuel pping,
check for fuelleakage at connecton ponis.

- Start engine. With engine speed incraased, check again for fuelleakage at connecton points.

 Run ngine to check for unusual noise and vibraton
NOTE:
1f ycaulc pressure inside chain tensioner crops afterremovalinstalation, slack i guide may generate a
potinding noise during and just afer the engine start. However, this does not ndicate a malluncton. The
oise wil stop ater ychraulc pressure rises.

- Warm up engine thoroughly o check that there s o leakage offuel,or any Glfuids including engine ol and
engine coolant
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“Bleed air from lines and hoses of

icable lines, such as in cooling system.

~ Afer co0ing down engine, agan check ol 1evels mcluding anding of and engine codlant, Reflther to

the specified level, if necessary.
‘Summary of e nspection rems:

e

Befors saring engie Engine ranving “Afer engine stopped
Engine coolant el Leakage Lol
Engre ot Lol Teakage =
Gtrer oie and fuide” el Leakage )
Fuel Leakage Leakage B

* TransmissionfransaxelCVT fud, powsr steering i, brake fud, ot
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10, Slack guide 11, Cranksha sprocket 12 Camshaf sprocket (INT)
Intake vaivetiming conrol cover

12, Tension gude L8 iy 15 Sesiing
Intake vave iming contrl cover ‘Camshaf poston sensor (PHASE)
™ ank 1) 1L T fpank )
19, Oilevelgauge. 20, Oitlevel gauge guide 21, Orng
Intske valve iming conrolsclencid ,Intske vae tming control over ‘Camshaf positon sensor (PHASE)
2 Jalve (oark 2) 2 foank2) 2 pank2)
Intake vave iming control cover
e Bt 26, Frontoi sest 27, Crankshat pulley
G iy Intake valve tming controlsclenoid P s
25, Crankshat putey bot o o P 9 il pump bracke
31, erpuley bracket 32 Atemator bracket 33 Wateroute (front)
34, Fronttming ohain case 35, Rear bming chain case 38 Ouing
7. oung 3 omng
A Rerio 5 Referto . oifiter

Removal and Installation

REMOVAL
1. Release the fuel pressure. Referto

2. Disconnect the battery cable from the negative terminal
3. Remove engine undercover with power tool
a4

Drain engine coolant from radiator. Refer to
CAUTIO!

+ Perform this step when the engine is cold.
« Never spill engine coolant on drive beit.

5. Drain engine oi. Refer to
CAUTION:
Perform this step when the engine is cold.

6. Remove engine cover with power tool

7. Remove radiator reservoir tank. Refer to

8. Remove air duct and air cleaner case assembly.

9. Remove radiator hose (upper and lower).

10. Remove radiator cooling fan assembly.

1. Remove drive belt

12. Separate engine hamesses by removing their brackets from front iming chain case.

13. Remove oil cooler tube.

14. Remove intake manifold collector

15. Remove fuel sub tube mounting bolt

16. Remove oillevel gauge and ol level gauge guide.

17. Remave AIC compressor from bracket with piping connected, and temporarily secure it aside.

18. Remove power steering oil pump from bracket with piping connected, and temporarly secure it aside.

19. Remove power steering oil pump bracket.

20. Remove idler pulley, drive belt auto-tensioner and bracket.
21. Remove altemator and altemator bracket

22. Remove water pipe. .
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23. Remove camshaft position sensor (PHASE).

A :Kesp fres from magnatio materiss

CAUTION:

« Handle carefully to avoid dropping and shocks.

« Never disassemble.

« Never allow metal powder to adhere to magnetic part at
sensor tip.

« Never place sensors in a location where they are exposed
to magnetism.

24. Remove intake valve timing control covers and gasket as follows:

a. Disconnect intake valve timing control solenoid valve hamess connector.

b, Loosen mounting bolts in reverse order as shown in the figure.

A Bkt
5 a2
C :Doweipinhoie
CAUTION:
Shaft is internally jointed with camshaft sprocket (INT) cen-
ter hole. When removing, keep it horizontal until it is com-
pletely disconnected.

. Shaftis engaged with camshaft sprocket INT) center hole on inside. Pull straight out so that it does not it

untithe joint is disengaged.

25. Remove intake valve timing control solenoid valve, if necessary.
CAUTION:

Intake valve timing control solenoid valve is nonreusable. Never remove it unless required.

26. Remove rocker covers (bank 1 and bank 2).
27. Obtain No. 1 cylinder at TDC of its compression stroke as follows:

a Rotate crankshaft pulley clockwise to align timing mark (grooved
line without color) with timing indicator.

- Timing mark (grooved e without olor)

b, Check that exhaust cam noses on No. 1 cylinder (engine front
side of bank 1) is located as shown in the figure.

T Comshat (BX¥) Gank 1)
< Engine front

« If not, tum crankshat one revolution (360 degrees) and align
s shown in the figure.

28. Remove crankshaft pulley as follows:
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30,
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Remove front cross bar.

Remove rear cover plate and set the ring gear stopper [SST:
KV10118600] (4) as shown i the figure.

1 - O pan (upper)
2 :Dwepie
<3+ Venice front

Loosen crankshaft pulley bolt and rotate bot seating surface at
10 mm (039 in) from its original position

1 Cranksnatpuley

CAUTION:
Never remove crankshaft pulley bolt because itis used as a
supporting point for suitable puller.

Place suitable puller tab on holes of crankshatt pulley, and pull
crankshaft pulley through.

CAUTION:

Never put suitable puller tab on crankshaft pulley periphery,
because this damages intemal damper.

Remove o pan (lower).

Loosen two mounting bolts in front of oil pan (upper) with power
tool i reverse order as shown in the figure.

< :Engie font

Remove front fiming chain case as follows:
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. Loosen mounting bolts in reverse order as shown in the figure!

b, Insert a suitable tool (A) into the notch at the top of front timing
chain case as shown.
. Pry off case by moving the suitable tool as shown.
- Use the seal cuter [SST: KV10111100] to cut liquid gasket for
removal
CAUTION:
« Never use a screwdriver or a similar item.
« After removal, handle front timing chain case carefully so
it does not tlt, cant, or warp under a load.

32. Remove front oil seal from front timing chain case using a suit-
able tool.
« Use a screwdriver for removal
CAUTION:
Be carefui not to damage front timing chain case.

33. Remove O-ring (1) from rear timing chain case.

A Bkt
8 mankz
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34. Remove timing chain tensioner (primary) as follows:

. Remove lower mounting bolt (A).

b. Loosen upper mounting bolt (B) slowly, and then tum timing
chain tensioner (primary) (1) on the upper mounting bolt so that
plunger (C) s fully expanded.

NOTE:
Even f plunger s fully expanded, it does not drop from the body
of timing chain tensioner (primary).

. Remove upper mounting bolt, and then remove timing chain ten-
sioner (primary).

35. Remove intemal chain guide (1), slack guide (2), and tension
guide (3).

36. Remove timing chain (primary) and crankshaft sprocket.
CAUTION:
After removing
strike the piston heads.
37. Remove timing chain (secondary) and camshaft sprockets as follows:
Attach suitable stopper pin (C) to the fiming chain tensioners
(secondary) (1), (2)-

A cBankt
5 Bk

chain (primary), never tum crankshaft and camshaft separately, or valves

®

NOTE:
UsezppmmrrmeiyﬂSnm(ﬂDZm)d;Lmdrrmlpnasz

- For rsnov:l of timing chain tensioners (secondary), refer to
(Removing VVEL ladder assembly s | &

required )

b. Remove camshaft sprocket (EXH) mounting bolt.
- Secure the hexagonal portion of camshaft (EXH) using a wrench to loosen mounting bolt.
CAUTION:
Never loosen the mounting bolt by securing anything other than the camshaft (EXH) hexagonal
portion or with tensioning the timing chain.




