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ENGINE MECHANICAL — CAMSHAFT (1AZ-FE)

CAMSHAFT (1LAZ-FE)
COMPONENTS

141BG-01

]S

Engine Room
Cover Side

©@— 7.0(71.62,in.Ibf) |
©—| 7.0(71.62, in.-Ibf) |

RS
O
Engine Cover Sub—assy No. 1
Radiator Support

Opening Cover

Engine Under Cover RH

| N-m (kgf-cm, ft-Ibf) |: Specified torque

A77322

AVENSIS REPAIR MANUAL (RM1018E)
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9.0(90, 80in.-Ibf) |

N’%%

14 (143, 10)

11 (115, 8.0)

Cylinder Head Cover Sub—assy

| N-m (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part

A77320

AVENSIS REPAIR MANUAL (RM1018E)
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Leaded Gasoline type:

54 (551, 40) HOP {43

Crankshaft Timing Geaer or
Sprocket

30 (301, 22)

30(301, 22) &

Bearing Cap No. 1—%

g 1
? ? % 9.0(92, 80in.-Ibf) |
% ﬁ%? % %tj Bearing Cap No. 3

Unleaded Gasoline type:
Camshaft Timing Gear Assy

54 (551, 40) V2

[ 9.0(92,80in.-Ibf) @

Chain Tensioner Assy No. 1

g

| N-m (kgf-cm, ft-Ibf)|: Specified torque
& € Non-reusable part

A77323

AVENSIS REPAIR MANUAL (RM1018E)
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141BK-01

REPLACEMENT

1.  REMOVE RADIATOR SUPPORT OPENING COVER
2. REMOVE ENGINE ROOM COVER SIDE

3. REMOVE ENGINE UNDER COVER RH

4, REMOVE ENGINE COVER SUB-ASSY NO.1
(@ Remove the 2 nuts and the engine cover No. 1.

5. REMOVE IGNITION COIL ASSY
(@ Remove 4 bolts and the ignition coils.

6. REMOVE CYLINDER HEAD COVER SUB-ASSY
. ) (@) Disconnect the 2 PCV hoses from the cylinder head cov-
W i Lol er.
uj——: —* <3 (b) Remove the 8 bolts and 2 nuts, and then remove the cylin-
@ der head cover and gasket.
p ©
@),

20 A LK
(%\%agfz A77283

7. SET NO. 1 CYLINDER TO TDC/COMPRESSION
(@) Turn the crankshaft pulley, and align its timing notch with
timing mark O of the timing chain cover.

A77284

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE MECHANICAL — CAMSHAFT (1AZ-FE)

[ Unleaded Gasoline |

14 ATT412

A77294

AVENSIS REPAIR MANUAL (RM1018E)

(b) Check that each timing mark of the camshaft timing gears
is aligned with each timing mark located on the No. 1 and
No. 2 bearing caps as shown in the illustration.

If not, turn the crankshaft 1 revolution (360°) and align the

marks as above.

8. REMOVE CHAIN TENSIONER ASSY NO.1

(@ Remove the 2 nuts, then remove the chain tensioner and
a gasket.

NOTICE:

Do not turn the crankshatft.

9. REMOVE NO.2 CAMSHAFT

(@) Hold the No. 2 camshaft with a wrench on the hexagonal
lobe, and loosen the camshaft timing gear set bolt.

NOTICE:

Be careful not to damage the cylinder head and valve lifter

with the wrench.

(b) Using several steps, loosen and remove the 10 camshaft
bearing cap bolts uniformly in the sequence shown in the
illustration.

(c) Remove the 5 camshaft bearing caps.
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ENGINE MECHANICAL — CAMSHAFT (1AZ—FE)
(d) Raising the No. 2 camshaft, remove the set bolt.
(e) Remove the camshaft timing gear from the No. 2 cam-
shaft with the timing chain wrapped.
(H Remove the camshaft timing gear from the timing chain.
P A52473
10. REMOVE CAMSHAFT
(@) Using several steps, loosen and remove the 10 camshaft
bearing cap bolts uniformly in the sequence shown in the
illustration.
(b) Remove the 5 camshaft bearings.
(c) Remove the camshaft.
p A77309
Ve F g P d) Tie the timing chain as shown in the illustration.
\C N/ B l‘frﬁkﬁ;ﬁﬁ"ﬁ' f\l())TICE' ’
\ Q I —;;%M}ﬂf%_z_‘“ -

11.

Be careful not to drop anything inside the timing
chain cover.

(@)

Advance
Side Port

12.
(@)
(b)

AVENSIS REPAIR MANUAL (RM1018E)

A77413

Do not expose the chain to water, and prevents dust.

REMOVE CAMSHAFT TIMING GEAR OR SPROCKET (LEADED GASOLINE)

Clamp the camshaft in a vise and remove the bolt and the camshatft timing gear.

REMOVE CAMSHAFT TIMING GEAR ASSY
(UNLEADED GASOLINE)

timing gear does not rotate.

Fix the camshaft with a vise, and make sure the camshaft

Cover all the oil ports with vinyl tape except an advance
side port shown in the illustration.
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ENGINE MECHANICAL

— CAMSHAFT (1AZ-FE)

[ A31032

[} A32639

(c) Putair pressure into the oil port with 150 kpa (1.5 kgf/cm?
21 psi), and turn the camshatft timing gear to the advance
direction (counterclockwise) by hand.

CAUTION:

Cover the paths with shop rag to avoid oil splashing.

HINT:

Depending on the air pressure, the camshaft timing gear will

turn to the advance angle side without applying force by hand.

Also, under the condition that the pressure can be hardly ap-

plied because of the air leakage from the port, there may be the

case that the lock pin could be hardly released.

(d) Remove the fringe bolt of camshaft timing gear.

NOTICE:

. Be sure not to remove the other 4 bolts.

. If reusing the camshaft timing gear, release the
straight pin lock first, and then install the gear.

13. INSTALL CAMSHAFT TIMING GEAR OR SPROCKET (LEADED GASOLINE)
Torque: 54 N -m (551 kgf -cm, 40 ft -1bf)

Straight
Pin

A77414

AVENSIS REPAIR MANUAL (RM1018E)

14. INSTALL CAMSHAFT TIMING GEAR ASSY
(UNLEADED GASOLINE)

(@ Put the camshaft timing gear and the camshaft together
with the straight pin off the key groove.

(b)  Turn the camshaft timing gear assembly to the left direc-
tion (as shown in the illustration) while lightly pushing it to-
ward the camshaft. Push further at the position where the
pin gets into the groove.

NOTICE:

Be sure not to turn the camshaft timing gear to the retard

angle side (to the right direction).

(c) Check that there is no clearance between the gear’s
fringe and the camshatft.

(d) Tighten the fringe bolt with the camshatft timing gear fixed.
Torque: 54 N -m (551 kgf -cm, 40 ft -Ibf)

(e) Check that the camshaft timing gear can move to the re-
tard angle side (to the right direction), and is locked at the
most retarded position.
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— CAMSHAFT (1AZ-FE)

A77284

AV
oS ~

Bearing C

ap No. 3

A77415

et Bearing Cap No. 1

A52473

14 ATT417

AVENSIS REPAIR MANUAL (RM1018E)

15. INSTALL CAMSHAFT

(@) Turn the crankshaft pulley, and align its groove with timing
mark O of the timing chain cover.

(b) Install the timing chain on the camshaft timing gear, with
the painted links aligned with the timing marks on the
camshaft timing gear.

(c) Examine the front marks and numbers and tighten the
bolts in the sequence shown in the illustration.

Torque:
Bearing cap No. 1 30 N -m (301 kgf -cm, 22 ft -Ibf)
Bearing cap No. 3 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

16. INSTALL NO.2 CAMSHAFT

(@ Put the No. 2 camshaft on the cylinder head with the
painted links of the chain aligned with the timing mark on
the camshaft timing gear.

(b) Raising the No. 2 camshatft, tighten the set bolt temporari-
ly.

(c) Examine the from marks and numbers and tighten the
bolts in the sequence shown in the illustration.

Torque:
Bearing cap No. 2 30 N -m (301 kgf -cm, 22 ft -Ibf)
Bearing cap No. 3 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

(d) Hold the camshaft with a wrench on the hexagonal lobe,
and tighten the camshaft timing gear set bolt.
Torque: 54 N -m (551 kgf -cm, 40 ft -Ibf)

NOTICE:

Be careful not to damage the cylinder head and valve lifter.
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ENGINE MECHANICAL — CAMSHAFT (1AZ-FE)

[ Unleaded Gasoline |

A77394

@) Engine
Front

=)

AT77395

AVENSIS REPAIR MANUAL (RM1018E)

(e) Check that the match marks on the timing chain and the
camshatft timing gears are positioned as shown in the il-
lustration.

17. INSTALL CHAIN TENSIONER ASSY NO.1

(@) Release theratchet pawl, fully push in the plunger and ap-
ply the hook to the pin so that the plunger is locked in posi-
tion.

(b) Installa new gasket and the chain tensioner No. 1 with the
2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)
NOTICE:
If the hook is disengaged while installing, apply the hook
again, and then resume the installation.
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A77396

A77397

A77399

19.

20.
21.

INSTALL IGNITION COIL ASSY
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)
CHECK FOR ENGINE OIL LEAKS
INSTALL ENGINE COVER SUB-ASSY NO.1
Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)

(€)

Turn the crankshaft counterclockwise, and check that the
pin is disengaged from the hook.

(d)  Turn the crankshaft clockwise, and check the plunger is
extended.

18. INSTALL CYLINDER HEAD COVER SUB-ASSY

(@ Remove any old seal packing (FIPG) material.

(b)  Apply seal packing to the 2 locations as shown in the il-
lustration.
Seal Packing: Part No. 08826—00080 or equivalent

NOTICE:

. Remove any oil from the contact surface.

. Install the cylinder head cover within 5 minutes after
applying seal packing.

. Do not expose the seal to engine oil 2 hours after
installing.

(c) Install the cylinder head cover with the 8 bolts and 2 nuts.

Torque:

Bolt A 11 N -m (112 kgf -cm, 8.0 ft -1bf)
Bolt B 14 N -m (143 kgf -cm, 10 ft -Ibf)
Bolt C 21 N -m (214 kgf -cm, 15 ft -Ibf)
Nut 11 N-m (112 kgf -cm, 8.0 ft -Ibf)
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CAMSHAFT (1AZ-FSE)
COMPONENTS

141BP-01

Engine Room
Cover Side

©@— 7.0(71,62in.Ibf) |
©—| 7.0(71,62in.-Ibf) |

RS
O
Engine Cover Sub—assy No. 1
Radiator Support

Opening Cover

Engine Under Cover RH

& | N-m (kgf-cm, ft-Ibf) |: Specified torque

A77322

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE MECHANICAL — CAMSHAFT (1AZ-FSE)

Fuel Pipe
Sub-assy No. 1

Fuel Pressure
Pulsation Damper

Assy

[ 9.0(90, 80 in. Ibf) }—ﬁ ﬁ & Gasket
i & Gasket

! :C&:f_/— Fuel Tube Sub-assy
\ [ 30(306, 22) |?—| 9.0 (90, 80in.-Ibf) |

\
\
}
\
\

‘Eﬁ

Ignition Control

Fuel Pump Assy
& Gasket—<=>

_—I_l4 (143,10) |—&3 o y .
| e ? Fuel Pipe No. 1
T " ©— & Fuel Injector

@ O-ring —g\Back—up Ring No. 1

@ Fuel Injector
Back—up Ring No. 2

4 i

[

\

Ventilation Hose No. 1

\
] \

e
\

\

@ Fuel Injector Back—up
Ring No. 3

D
\

Ventilation Hose No. 2

Cylinder Head Cover Sub—assy

[ N-m (kgf-cm, ft-Ibf) |: Specified torque

€ Non-reusable part

AT7374

AVENSIS REPAIR MANUAL (RM1018E)
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30 (301, 22)

30(301, 22) &

Bearing Cap No. 1—%

g 1
? ? % 9.0(92, 80in.-Ibf) |
% ﬁ%? % %tj Bearing Cap No. 3

Unleaded Gasoline type:
Camshaft Timing Gear Assy

54 (551, 40) V2

[ 9.0(92,80in.-Ibf) @

Chain Tensioner Assy No. 1

g

| N-m (kgf-cm, ft-Ibf)|: Specified torque
& € Non-reusable part

A79802

AVENSIS REPAIR MANUAL (RM1018E)
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141BQ-01

REPLACEMENT

1. DISCHARGE FUEL SYSTEM PRESSURE (See page 11-30)
2. REMOVE RADIATOR SUPPORT OPENING COVER

3. REMOVE ENGINE ROOM COVER SIDE

4. REMOVE ENGINE UNDER COVER RH

5. REMOVE ENGINE COVER SUB-ASSY NO.1
(@) Remove the 2 nuts and the engine cover No. 1.

6. REMOVE IGNITION COIL ASSY
(@ Remove the 4 bolts and the ignition cails.
7. REMOVE FUEL PRESSURE PULSATION DAMPER ASSY
8. REMOVE FUEL TUBE SUB-ASSY (See page 11-33)
9. REMOVE FUEL PIPE SUB-ASSY NO.1 (See page 11-52)
SST 09023-12900
10. REMOVE FUEL PUMP ASSY (See page 11-52)
11. REMOVE CYLINDER HEAD COVER SUB-ASSY (See page 14-222)

12. SET NO. 1 CYLINDER TO TDC/COMPRESSION
(@) Turn the crankshaft pulley, and align its groove with timing
mark O of the timing chain cover.

A77284

AVENSIS REPAIR MANUAL (RM1018E)
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14 ATT412

P A77294

P A52473

AVENSIS REPAIR MANUAL (RM1018E)

(b) Check that each timing mark of the camshaft timing gears
is aligned with each timing mark located on the No. 1 and
No. 2 bearing caps as shown in the illustration.

If not, turn the crankshaft 1 revolution (360°) and align the

marks as above.

13. REMOVE CHAIN TENSIONER ASSY NO.1

(@ Remove the 2 nuts, the chain tensioner and a gasket.
NOTICE:

Do not turn the crankshatft.

14. REMOVE NO.2 CAMSHAFT

(@) Hold the No. 2 camshaft with a wrench on the hexagonal
lobe, and loosen the camshaft timing gear set bolt.

NOTICE:

Be careful not to damage the cylinder head and valve lifter

with the wrench.

(b) Using several steps, loosen and remove the 10 camshaft
bearing cap bolts uniformly in the sequence shown in the
illustration.

(c) Remove the 5 camshaft bearing caps.

(d) Raising the No. 2 camshaft, remove the set bolt.

(e) Remove the camshaft timing gear from the No. 2 cam-
shaft with with the timing chain wrapped.

(H Remove the camshaft timing gear from the timing chain.
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ENGINE MECHANICAL  —

CAMSHAFT (1AZ-FSE)

g
o= (O ((hi=e=h) U

57410 8 4
@%@6/@@ 6)@&

p A77309

Advance
Side Port

[} A77413

[ A31032

AVENSIS REPAIR MANUAL (RM1018E)

15. REMOVE CAMSHAFT

(@) Using several steps, loosen and remove the 10 camshaft
bearing cap bolts uniformly in the sequence shown in the
illustration.

(b) Remove 5 camshaft bearings.

(c) Remove the camshaft.

(d) Tie the timing chain as shown in the illustration.

NOTICE:

. Be careful not to drop anything inside the timing
chain cover.

. Do not expose the chain to water, and prevents dust.

16. REMOVE CAMSHAFT TIMING GEAR ASSY

(@ Clamp the camshaft in a vise, and make sure the cam-
shaft timing gear does not rotate.

(b) Cover all the oil ports with vinyl tape except an advance
side port shown in the illustration.

(c) Putair pressure into the oil port with 150 kpa (1.5 kgf/cm?
21 psi), and turn the camshatft timing gear to the advance
direction (counterclockwise) by hand.

CAUTION:

Cover the ports with shop rag to avoid oil splashing.

HINT:

Depending on the air pressure, the camshaft timing gear will

turn to the advance angle side without applying force by hand.

Also, under the condition that the pressure can be hardly ap-

plied because of the air leakage from the port, there may be the

case that the lock pin could be hardly released.
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[} A32639

Straight

A77414

A77284

oY °
- Bearing Cap No. 3
& Bearing Cap No. 1 A77415

AVENSIS REPAIR MANUAL (RM1018E)

(d) Remove a fringe bolt of camshaft timing gear.

NOTICE:

. Be sure not to remove the other 4 bolts.

. If reusing the camshaft timing gear, release the
straight pin lock first, and then install the gear.

17. INSTALL CAMSHAFT TIMING GEAR ASSY

(@ Put the camshaft timing gear and the camshaft together
with the straight pin off the key groove.

(b)  Turn the camshaft timing gear assembly to the left direc-
tion (as shown in the illustration) while lightly pushing it to-
ward the camshaft. Push further at the position where the
pin gets into the groove.

NOTICE:

Be sure not to turn the camshaft timing gear to the retard

angle side (to the right direction).

(c) Check that there is no clearance between the gear’s
fringe and the camshatft.

(d) Tighten the fringe bolt with the camshatft timing gear fixed.
Torque: 54 N -m (551 kgf -cm, 40 ft -Ibf)

(e) Check that the camshaft timing gear can move to the re-
tard angle side (to the right direction), and is locked at the
most retarded position.

18. INSTALL CAMSHAFT

(@) Turn the crankshaft pulley, and align its groove with timing
mark O of the timing chain cover.

(b) Install the timing chain on the camshaft timing gear, with
the painted links aligned with the timing marks on the
camshaft timing gear.

(c) Examine the front marks and numbers and tighten the
bolts in the order shown in the illustration.
Torque:
Bearing cap No. 1 30 N -m (301 kgf -cm, 22 ft -Ibf)
Bearing cap No. 3 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

19. INSTALL NO.2 CAMSHAFT

(@ Put the No. 2 camshaft on the cylinder head with the
painted links of chain aligned with the timing mark on the
camshaft timing gear.
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{
\ @ >
’ %)
S // © A52473

Bearing Cap No. 2 Bearing Cap No. 3

]
Ol 7
e

14 ATT417

A77394

AVENSIS REPAIR MANUAL (RM1018E)

(b) Raising the No. 2 camshatft, tighten the set bolt temporari-
ly.

(c) Examine the from marks and numbers and tighten the
bolts in the sequence shown in the illustration.
Torque:
Bearing cap No. 2 30 N -m (301 kgf -cm, 22 ft -Ibf)
Bearing cap No. 3 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

(d) Hold the camshaft with a wrench on the hexagonal lobe,
and tighten the camshaft timing gear set bolt.
Torque: 54 N -m (551 kgf -cm, 40 ft -Ibf)

NOTICE:

Be careful not to damage the cylinder head and valve lifter.

(e) Check that the match marks on the timing chain and the
camshatft timing gears are positioned as shown in the il-
lustration

20. INSTALL CHAIN TENSIONER ASSY NO.1

(@) Release theratchet pawl, fully push in the plunger and ap-
ply the hook to the pin so that the plunger is locked in posi-
tion.
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@) Engine
Front

=)

]@f
/

AT77395

A77396

A77397

(b) Install a new gasket chain tensioner No. 1 with 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

NOTICE:

If the hook is disengaged while installing, apply the hook

again, and then resume the installation.

(c)  Turn the crankshaft counterclockwise, and check that the
pin is disengaged from the hook.

(d)  Turn the crankshaft clockwise, and check the plunger is
extended.

21. INSTALL CYLINDER HEAD COVER SUB-ASSY (See page 14-222)
22. INSTALL FUEL PUMP ASSY (See page 11-52)
23. INSTALL FUEL PIPE SUB-ASSY NO.1 (See page 11-52)

SST  09023-12900

24. INSTALL FUEL TUBE SUB-ASSY (See page 11-30)

25. INSTALL FUEL PRESSURE PULSATION DAMPER ASSY (See page 11-52)

26. INSTALL IGNITION COIL ASSY
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

27. CHECK FOR ENGINE OIL LEAKS

28. INSTALL ENGINE COVER SUB-ASSY NO.1
Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)
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CAMSHAFT (1CD-FTV)
COMPONENTS

&v—— Retainer
V (Cooler !
Compressor to i Radiator Support Opening Cover
Crankshaft

Pulley) Belt No. 1

72 (734, 53)

39 (398, 29)

Power Steering
Idle Pulley Bracket

Air Cleaner Cap w/ Hose
b — O\

. %70(71 T @— Air Cleaner Element
. ,62in.-
g \ sl_% =g A/I;aean\er) (/:ase —

=

—_—

&

Engine Under Cover Sub-assy No. 1

v L N:m (kgf-cm, ft-Ibf) |: Specified torque

A79426

AVENSIS REPAIR MANUAL (RM1018E)
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Engine Mounting Insulator Sub—assy RH

[ 5.0 (51, 44 in.-Ibf) |—§

Injector Driver —t%

8.3 (85, 73in.-Ibf) |

Union To Connector Tube Hose

}ﬁ

52 (530, 38)

25 (255, 18)

Air Tube No. 1

25 (255, 18)

v LN:m (kgf-cm, ft-Ibf) |: Specified torque

AT79427

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE MECHANICAL C

AMSHAFT (1CD-FTV)

* Gasket

Timing Belt No. 2 Cover

Seal Washer

[ 7.4(76, 66 in.-Ibf)

Timing Chain Cover Plate

Timing Belt

37 (375, 27)

Generator V belt

‘6-)“\\\1\ lQ) @

Idler Pulley

| 7.4(76,66in.-Ibf) |

Crankshaft Pulley ___----

180 (1,837, 133)

| N-m (kgf-cm, ft-Ibf) | : Specified torque

* Replace only if damaged

Y

Timing Belt
Tensioner

Glow Plug
' Screw Grommet
. Glow Plug
! No.1 Connector

Glow Plug Assy

A61211

AVENSIS REPAIR MANUAL (RM1018E)
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14-317

27 (270, 20)

i ,
.
| .

I $ Nozzle Leakage
Washer = .-~ Pipe Assy
Injector Assy

Nozzle Holder Clamp o 4 Fuel Injector

,/:\ Back—up Ring No. 1

€ O-ring
4 Injection Nozzle Seat

Camshaft Bearing Cap

Key —e
Camshaft Timing Pulley Set Key i

88(899, 65) &P\

Camshaft Oil Seal
Retainer

| N-m (kgf-cm, ft-Ibf) |: Specified torque

€ Non-reusable part
* Use SST

Y

@ O-ring —'_Oo =

Cylinder Head Cover Sub—assy

Vacuum Pump Assy

*42 (428, 31)
46 (469, 34)

*42 (428, 31)
46 (469, 34)

Injection Pipe
Sub-assy

A79428

AVENSIS REPAIR MANUAL (RM1018E)
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141C8-01

REPLACEMENT

e
= o

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

REMOVE FRONT WHEEL RH

REMOVE ENGINE UNDER COVER SUB-ASSY NO.1

ENGINE UNDER COVER RH

REMOVE RADIATOR SUPPORT OPENING COVER

REMOVE ENGINE ROOM COVER SIDE

REMOVE ENGINE COVER NO.1

Remove the 5 nuts and the engine cover.

REMOVE AIR CLEANER ASSY (See page 11-60)

REMOVE VACUUM RESERVOIR SUB-ASSY

Disconnect the 2 vacuum hoses and the connector.

Remove the 2 bolts and the vacuum reservoir.

REMOVE AIR TUBE NO.1 (See page 14-270)

REMOVE INJECTOR DRIVER (See page 14-286)

REMOVE V (COOLER COMPRESSOR TO CRANKSHAFT PULLEY) BELT NO.1

(See page 14-269)

REMOVE GENERATOR V BELT (See page 14—-269)

SEPARATE POWER STEERING IDLE PULLEY BRACKET (See page 14-286)

REMOVE ENGINE MOUNTING INSULATOR SUB-ASSY RH (See page 14-307)

REMOVE CRANKSHAFT PULLEY (See page 14-307)

SST 09213-54015 (90105-08076), 09330-00021, 09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05031)

REMOVE IDLER PULLEY SUB-ASSY (See page 14-307)

REMOVE TIMING BELT NO.2 COVER (See page 14-307)

REMOVE TIMING BELT NO.1 COVER (See page 14-307)

REMOVE TIMING BELT GUIDE

REMOVE TRANSVERSE ENGINE ENGINE MOUNTING BRACKET (See page 14-307)

SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-307)

REMOVE TIMING CHAIN COVER PLATE (See page 14-307)

REMOVE TIMING BELT (See page 14-307)

REMOVE CAMSHAFT POSITION SENSOR (See page 10-63)

25. REMOVE CAMSHAFT TIMING PULLEY
(@) Using SST, remove the pulley bolt.
SST 09960-10010 (09962—-01000, 09963—-01000)
(b) Remove the timing pulley.
HINT:
Using a plastic—faced hammer, tap out the pulley.
7 5 (c) Remove the set key.

SST A61187

AVENSIS REPAIR MANUAL (RM1018E)
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26. REMOVE INJECTION PIPE SUB-ASSY NO.1
(See page 11-60)
(@) Remove the 2 nuts and 2 upper infection pipe clamps
from the intake manifold.
(b) Using SST, remove the injection pipe from the common
rail side.
SST 09023-12700
(c) Using SST, remove the injection pipe from the injector
A79143 side.
SST 09023-12700
(d)  After removing the fuel pipe, to prevent dust or foreign ob-
jects from being introduced, cover the common rail with
vinyl tape and protect the injector inlet with a vinyl or a
plastic bag.
27. REMOVE INJECTION PIPE SUB-ASSY NO.2 (See page 11-60)
SST 09023-12700
HINT:
Perform the same procedures as injection pipe No. 1.
28. REMOVE INJECTION PIPE SUB-ASSY NO.3 (See page 11-60)
SST 09023-12700
HINT:
Perform the same procedures as injection pipe No. 1.
29. REMOVE INJECTION PIPE SUB-ASSY NO.4 (See page 11-60)
SST 09023-12700
HINT:
Perform the same procedures as injection pipe No. 1.
30. REMOVE VACUUM PUMP ASSY
(@ Remove vacuum hose.
(b) Remove vacuum pump oil hose.
(c) Remove the 2 bolts and the vacuum pump assembly.
31. REMOVE NOZZLE HOLDER SEAL
(@) Using a screwdriver, pry out the 4 nozzle holder seals.

32. REMOVE CYLINDER HEAD COVER SUB-ASSY
(@ Remove the 10 bolts, the cylinder head cover and the
gasket.

P " A79144

AVENSIS REPAIR MANUAL (RM1018E)
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33. REMOVE NOZZLE LEAKAGE PIPE ASSY (See page 11-60)

34. REMOVE INJECTOR ASSY (See page 11-60)

HINT:

Since each injector assembly has a characteristic fuel injecting behavior, store them in correct order so that
they can be returned to the original locations when re—assembling.

<~—_| 35. REMOVE CAMSHAFT OIL SEAL RETAINER

(@ Remove the 4 bolts.

(=

‘ N =m0
—((. (b)  Using a screwdriver, remove the oil seal retainer by prying
; — = I’ - - .
@3) 9 /QQ[[ between the oil seal retainer and the camshaft bearing
x5 X [/7[ cap.

YN ) j%\%\ Jéég\ ~A09668

36. REMOVE CAMSHAFT

(@) Using several steps, loosen and remove the 15 bearing
cap bolts uniformly in the sequence shown in the illustra-
tion.

(b) Remove the 5 bearing caps and the camshaft sub—assy.

37. REMOVE NO.2 CAMSHAFT
(@ Remove the camshaft sub—assy and the camshaft carrier.

38. REMOVE CAMSHAFT OIL SEAL
(@) Using a screwdriver and a hammer, tap out the oil seal.

Y A09619
39. INSTALL CAMSHAFT OIL SEAL
(@ Using SST and a hammer, tap in a new oil seal until its sur-
face is flush with the camshatft oil seal retainer edge.
SST 09223-46011
Y A09620

AVENSIS REPAIR MANUAL (RM1018E)
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40. SET NO. 1 CYLINDER TO TDC/COMPRESSION

(@) Using the crankshaft pulley bolt, turn the crankshaft to set
the dot mark of the crankshaft timing pulley at the position
of 90° BTDC.

NOTICE:

If the timing belt is disengaged, having the crankshaft tim-

ing pulley at wrong angle can cause the piston head and

valve head to come into contact with each other.

41. INSTALL CAMSHAFT

NOTICE:

Since the thrust clearance of the camshaft is small, the
camshaft must be kept level while itis being installed. If the
camshatft is not kept level, damage to the cylinder head or
the camshaft may result. To avoid this, the following proce-
dures should be carried out.

(@) Place the camshatft carrier on the cylinder head.

(b) Install the camshaft sub—assy No. 1.

(c) Apply engine oil to the cam and gear of the camshaft, and
the journal of the camshaft carrier.

(d) Place the intake camshaft on the camshaft carrier as
shown in the illustration so that the No. 3 and No. 4 of cyl-
inder cam lobes face downward.

42. INSTALL NO.2 CAMSHAFT

(@) Install the camshaft sub—assy No. 2.

(b)  Apply engine oil to the cam and gear of the camshaft, and
the journal of the camshaft carrier.

(c) Engage the exhaust camshaft gear and the intake cam-
shaft gear by aligning the alignment marks on each gear.

(d) Roll down the exhaust camshaft onto the bearing journals
while engaging gears with each other.
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(e) Install the camshaft bearing caps.
(1) Remove any oil packing (FIPG) material from the
No. 5 camshaft bearing cap.

(2) Apply seal packing to the No. 5 camshaft bearing
‘ | cap as shown in the illustration.

@ OZ;:% Seal packing: Part No. 08826-00080 or equivalent

Y A09601

Seal Packing

(3) Place the 5 bearing caps in their proper locations.

A09627

(4) Using several steps, install and tighten the 15 bear-
ing cap bolts uniformly in the sequence shown in the
illustration.

Torque: 20 N -m (204 kgf -cm, 15 ft -Ibf)

43. INSPECT VALVE CLEARANCE (See page 14-270)
44. ADJUST VALVE CLEARANCE (See page 14-270)
45, INSTALL CAMSHAFT OIL SEAL RETAINER
(@ Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the oil seal
retainer and the cylinder block.
(1) Thoroughly clean all components to remove all the
loose material.
(2) Using non-residue solvent, clean both sealing sur-
faces.
Apply seal packing to the oil seal retainer as shown in the
illustration.
Seal packing: Part No. 08826—00080 or equivalent
(1) Install a nozzle that has been cut to a 2 to 4 mm
(0.08 to 0.16 in.) opening.
(2) Parts must be assembled within 15 minutes of ap-
plication. Otherwise the material must be removed
Seal Packing and reapplied.
Y AO9600 (3) Immediately remove nozzle from the tube and rein-
stall the cap.

Seal Width (b)
2to 4 mm

AVENSIS REPAIR MANUAL (RM1018E)
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(c) Install the oil seal retainer with the 4 bolts. Tighten the 4
bolts uniformly in several steps.
Torque: 8.8 N -m (90 kgf -cm, 78 in. -|bf)

46. INSTALL CAMSHAFT TIMING PULLEY

(@ Install the pulley set key to the groove of the camshaft.

(b) Align the keyway of the timing pulley with the key located
on the camshatft, slide the pulley into place.

(c) Using SST, install the pulley bolt.
SST 09960-10010 (09962—-01000, 09963—-01000)
Torque: 88 N -m (899 kgf -cm, 65 ft -Ibf)

AB62592

47. INSTALL CAMSHAFT POSITION SENSOR (See page 10-63)

48. INSTALL INJECTOR ASSY (See page 11-60)

49. INSTALL NOZZLE LEAKAGE PIPE ASSY (See page 11-60)
SST  09992-00242

50. INSTALL CYLINDER HEAD COVER SUB-ASSY
(@ Remove any old packing (FIPG) material.
(b)  Apply seal packing to the cylinder head.
Seal packing: Part No. 08826—-00080 or equivalent
(c) Install the gasket to the cylinder head cover.
(d) Install the cylinder head cover with the 10 bolts.
Torque: 13 N -m (135 kgf -cm, 9.7 ft -Ibf)

51. INSTALL NOZZLE HOLDER SEAL
(@ Install 4 new nozzle holder seals.
52. INSTALL VACUUM PUMP ASSY
Torque: 21 N -m (214 kgf -cm, 15 ft -Ibf)
53. INSTALL INJECTION PIPE SUB-ASSY NO.1
(See page 11-60)
NOTICE:
When assembling the pipes, perform the operation with the
engine cold under room temperature.
(@ Remove the vinyl or the plastic bag from the injector and
vinyl tape from the common rail.
(b) Temporarily install the injection pipe.

AVENSIS REPAIR MANUAL (RM1018E)
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A79147

54.
SST 09023-12700
HINT:

(€)

(d)

HINT:

(e)

Using SST, tighten the nut of the injection pipe to the com-
mon rail side.

SST 09023-12700

Torque:

42 N-m (428 kgf -cm, 31 ft -Ibf) for a used pipe using SST
46 N-m (469 kgf -cm, 34 ft -1bf) for a used pipe not using
SST

31 N'm (316 kgf -cm, 23 ft -Ibf) for a new pipe using SST
34 N'm (347 kgf -cm, 25 ft -Ibf) for a new pipe not using
SST

Use a torque wrench with a fulcrum length of 30 cm
(12.81 in.)

Check if the used pipe has deflection or is installed prop-
erly after injection pipe is reassembled. If there is deflec-
tion or if it can not be installed properly, replace the used
pipe with a new pipe.

Using SST, tighten the nut of the injection pipe to the injec-
tor side.

SST 09023-12700

Torque:

42 N-m (428 kgf -cm, 31 ft -Ibf) for a used pipe using SST
46 N-m (469 kgf -cm, 34 ft -1bf) for a used pipe not using
SST

31 N'm (316 kgf -cm, 23 ft -Ibf) for a new pipe using SST
34 N'm (347 kgf -cm, 25 ft -Ibf) for a new pipe not using
SST

Use a torque wrench with a fulcrum length of 30 cm
(12.81 in.)

Check if the used pipe has deflection or is installed prop-
erly after injection pipe is reassembled. If there is deflec-
tion or if it can not be installed properly, replace the used
pipe with a new pipe.

Install the 2 upper injection pipe clamps with the 2 nuts.
Torque: 5.0 N -m (51 kgf -cm, 44 in. -|bf)

INSTALL INJECTION PIPE SUB-ASSY NO.2

Perform the same procedures as injection pipe No. 1.

55.
SST 09023-12700
HINT:

INSTALL INJECTION PIPE SUB-ASSY NO.3

Perform the same procedures as injection pipe No. 1.

56.
SST 09023-12700
HINT:

INSTALL INJECTION PIPE SUB-ASSY NO.4

Perform the same procedures as injection pipe No. 1.

57.

58.
AVENSIS REPAIR MANUAL (RM1018E)

INSTALL TIMING BELT (See page 14-307)
CHECK VALVE TIMING (See page 14-307)
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59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.

72.
73.

74.

75.

INSTALL TIMING CHAIN COVER PLATE (See page 14-307)

INSTALL TRANSVERSE ENGINE ENGINE MOUNTING BRACKET (See page 14-307)
INSTALL TIMING BELT GUIDE (See page 14-307)

INSTALL TIMING BELT NO.1 COVER (See page 14-307)

INSTALL TIMING BELT NO.2 COVER (See page 14-307)

INSTALL IDLER PULLEY SUB-ASSY (See page 14-307)

INSTALL CRANKSHAFT PULLEY (See page 14-307)

SST 09213-54015 (90105-08076), 09330-00021

INSTALL ENGINE MOUNTING INSULATOR SUB-ASSY RH (See page 14-307)
INSTALL POWER STEERING IDLE PULLEY BRACKET (See page 14-286)
ADJUST V (COOLER COMPRESSOR TO CRANKSHAFT PULLEY) BELT NO.1
(See page 14-269)

INSTALL INJECTOR DRIVER (See page 14-286)

INSTALL AIR TUBE NO.1 (See page 14-270)

INSTALL VACUUM RESERVOIR SUB-ASSY

Torque: 8.3 N -m (85 kgf -cm, 73 in. -Ibf)

INSTALL AIR CLEANER ASSY (See page 14-286)

INSTALL ENGINE COVER NO.1

Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

INSTALL FRONT WHEEL RH

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

CHECK FOR FUEL LEAKS (See page 11-60)

AVENSIS REPAIR MANUAL (RM1018E)
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CAMSHAFT (12Z-FE/3ZZ-FE)
COMPONENTS

11111111

Engine Room Side Cover RH
-
\ .
© ( Clip

2 &

Retainer

Engine Under Cover No. 1

A79321
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Fan and Generator V Belt

Engine Mounting
Insulator RH

52(530, 38)

Cylinder Head Cover No. 2

| N-m (kgf-cm, ft-Ibf) | : Specified torque

0
A76710

AVENSIS REPAIR MANUAL (RM1018E)
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&—9.0(92,80in.-bf) |

Engine Wire

«(®
=)
=

! 7

i (2

[ 9.0(92,80in. Ibf) |—%
tl,

i (0
Ignition Coil Ass j
J y ] Ventilation Hose No. 2

[ 9.0(92,80in. Ibf)

& {iians |

Clamp Bracket

Seal Washer —e

11 (112, 8)

Clamp Bracket

11 (112, 8) &

Clamp Bracket =R Ventilation Hose

Cylinder Head Cover
Sub-assy

Gasket

0 | N'm (kgf-cm, ft-Ibf) | : Specified torque

A76709
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Camshaft Bearing Cap No. 3

13(133,10)

23(235,17)

Camshaft Bearing Cap No. 1

Camshaft Timing Gear
or Sprocket

54(551,40) P

Camshaft Timing Gear Ass
[ 9.0(92,80in. Ibf) |—@
Chain Tensioner @a
Assy No. 1

Timing Chain Sub—assy

69(704,51)

V-ribbed Belt
Tensioner Assy

| N-m (kgf-cm, ft-Ibf) | : Specified torque

AB64006

AVENSIS REPAIR MANUAL (RM1018E)
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REPLACEMENT

141CK-01

1. REMOVE RADIATOR SUPPORT OPENING COVER (See page 14-27)
2. REMOVE ENGINE UNDER COVER RH (See page 14-27)

% 7
(/‘
E 0 N &%’;‘3

ﬁwé ] 9 | v —P
\(jj [ 1 i ‘1.\4/%

A

”’\rﬂ(‘/ﬁﬁ@i&( T
Y O ST O A76713

AB5078
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3. REMOVE CYLINDER HEAD COVER NO.2
(@ Remove and the 2 screw and 2 clips and detach the en-
gine under cover No.2.

4, DISCONNECT COIL, IGNITION

(@ Remove the 5 clamps from the 5 clamp brackets.

(b) Disconnect the 4 ignition coil connectors.

(c) Remove the 2 nuts which are used to secure the engine
wire.

(d) Remove the 4 bolts and the 4 ignition coils.

5. DISCONNECT VENTILATION HOSE
(@) Disconnect the ventilation hose from the cylinder head
cover.
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AB4058

0 A60622

A01045
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6.
(@)

10.

(@)

11.

(@)

DISCONNECT VENTILATION HOSE NO.2
Disconnect the ventilation hose from the cylinder head
cover.

REMOVE CYLINDER HEAD COVER SUB-ASSY
Remove the 9 bolts, 2 seal washers, 2 nuts, and 3 clamp
brackets.

Remove the cylinder head cover.

REMOVE ENGINE UNDER COVER SUB-ASSY NO.1
(See page 14-27)

REMOVE ENGINE ROOM COVER SIDE

(See page 14-27)

REMOVE FAN AND GENERATOR V BELT

Turn the V-ribbed belt tensioner clockwise slowly and
loosen it. Then, remove the fan and generator V belt and
put back the V—ribbed belt tensioner carefully.

REMOVE ENGINE MOUNTING INSULATOR
SUB-ASSY RH

Place a wooden block on a jack underneath the engine.
Remove the 4 bolts and 2 nuts and detach the engine
mounting insulator RH.
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12. SET NO. 1 CYLINDER TO TDC/COMPRESSION

(@ Turn the crankshaft pulley to align the timing notch with
timing mark "0” of the timing chain cover.

(b)  Check that the point marks of the camshaft timing sprock-
et and VVT timing sprocket are in straight line on the tim-
ing chain cover surface as shown in the illustration.

HINT:

If not, turn the crankshaft 1 revolution (360°) and align the

marks as above.

13. REMOVE V-RIBBED BELT TENSIONER ASSY

(@ Remove the bolt and nut, then remove the V—-ribbed belt
tensioner.

HINT:

Jack up and down to remove the bolt.

14. REMOVE CAMSHAFT

NOTICE:

Do not revolve the crankshaft without the chain tensioner.

(@) Setthe No. 1 cylinder to the TDC/compression.

(b) Place match marks on the timing chain and the camshaft
timing sprockets.

(c) Remove the 2 nuts and the chain tensioner.
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(d) Hold the camshaft with a wrench, loosen the camshaft

timing gear set bolt.

NOTICE:
Be careful not to damage the valve lifter.

- A62187

(e) Using several steps, loosen the camshaft bearing cap

bolts on No. 2 camshatft in the sequence shown in the il-
lustration. Remove the bearing caps.

=)
7l
LB

Ol

(H Remove the camshaft timing gear as shown in the illustra-
tion.

A32124

(g) Using several steps, loosen the camshaft bearing cap
bolts on camshatft in the sequence shown in the illustra-

tion. Remove the bearing caps.

=0)]| O
e
~ ))

=
D‘
D7

[ \ve

£

M
i

N
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S
UL

2 4 3 1 A62189

(h) Remove the camshaft as holding the timing chain.

A32125

AVENSIS REPAIR MANUAL (RM1018E)
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(i)  Tie the timing chain with a string as shown in the illustra-
tion.

NOTICE:

Be careful not to drop anything inside the timing chain cov-

er.

A32556

15. INSPECT CAMSHAFT TIMING GEAR ASSY

Retard Side (@) Check the lock of camshaft timing gear.
Path (1) Clamp the camshaftin a vice, and confirm the cam-
shaft timing gear is locked.
NOTICE:
Advance Be careful not to damage the camshatft.
Side Path (b) Release lock pin.

(1) Cover 4 oil paths of the cam journal with vinyl tape
as shown in the illustration.

HINT:
The one of the 2 glooves on the cam journal is for retards (up-
per) and the rest is for advances (lower). Each groove has the
2 oil paths. Plug one of the oil paths for each groove with rubber
pieces before wrapping the cam journal with the tape.
(2) Punctuate the tape for the advance oil path and for
the retard oil path in the opposite side from the ad-
vance as shown in the illustration.

/ \
& Vinyl Tape Rubber
Retard Advanced (3) Putair pressure into two broken paths (the advance
Side Path , Side Path side path and the retard side path) with about 150

kPa {1.5 kgf-cm}.
CAUTION:
Cover the pathes with shop rag to avoid oil splashing.

A62191

AVENSIS REPAIR MANUAL (RM1018E)
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Retard
Side Path

Advanced
Side Path

A62192

Retard Side
Path

Advance
Side Path

T
Rubber

A62190

7
& Vinyl Tape
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(4) Confirm if the camshaft timing gear assembly re-
volves in the timing advance direction when weak-
ening the air pressure of the timing retard path.

HINT:
When the lock pin is released, the camshaft timing gear re-
volves in the advance direction.

(5) When the camshaft timing gear comes to the most
advanced position, take out the air pressure of the
timing retard side path, and then take out that of tim-
ing advance side path.

CAUTION:

Camshaft timing assembly gear occasionally shifts to the
retard side abruptly, if the air compression of the advanced
side path is released first. It often causes the breakage of
the lock pin.

(c) Check smooth revolution

(1) Revolve the camshaft timing gear assembly within
the movable range [20° (40°CA)] except for the
most retarded position several times, and check the
smooth revolution.

CAUTION:

Be sure to perform this check by hand, instead of air pres-
sure.

(d) Check the lock in the most retarded position.

(1) Confirm that the camshaft timing gear assembly is
locked at the most retarded position.

16. REMOVE CAMSHAFT TIMING GEAR ASSY
(@ Clamp the camshaft in a vice, and confirm that the gear
is locked.
CAUTION:
Be careful not to damage the camshatft.
(b) Cover 4 oil paths of cam journal with vinyl tape as shown
in the illustration.
HINT:
The one of the 2 glooves on the cam journal is for retards (up-
per) and the rest is for advances (lower). Each groove has the
2 oil paths. Plug one of the oil paths for each groove with rubber
pieces before wrapping the cam journal with the tape.
(1) Punctuate the tape for the advance oil path and for
the retard oil path in the opposite side from the ad-
vance as shown in the illustration.
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Advanced
Side Path

Retard
Side Path

2‘ A62191
Retard H Advanced
Side Path = Side Path
Decompress
Hold Pressure
o

AB62192

Straight Pin

S A62193

Key Groove
A62194
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(c) Put air pressure into two broken paths (the advance side
path and the retard side path) with about 150 kPa {1.5
kgf-cm}.

CAUTION:

Cover the paths with shop rag to avoid oil splashing.

(d) Confirm if the camshaft timing gear assembly revolves in
the timing advance direction when weakening the air
pressure of the timing retard path.

HINT:

When the lock pin is released, the camshaft timing gear re-

volves in the advance direction.

(e) When the camshaft timing gear comes to the most ad-
vanced position, take out the air pressure of the timing re-
tard side path, next, take out that of timing advance side
path.

CAUTION:

Camshaft timing gear assembly occasionally shifts to the

retard side abruptly, if the air compression of the advanced

side path is released first. It often causes the breakage of

the lock pin.

(H  Remove the fringe bolt of camshaft timing gear assembly.

NOTICE:

. Be sure not to remove the other 4 bolts.

. In case of reusing the camshaft timing gear, release
the straight pin lock first, and then install the gear.

17. INSTALL CAMSHAFT TIMING GEAR ASSY

(@) Putthe camshaft timing gear assembly and the camshaft
together with the straight pin off the key groove.

(b)  Turn the camshaft timing gear assembly clockwise (as
shown in the illustration) while pushing it lightly against
the camshaft. Push further at the position where the pin
gets into the groove.

CAUTION:

Be sure not to turn the camshaft timing gear to the retard

angle side (to the right angle).
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Painted Link

AB62195
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AB62196

Painted Link

AB2197
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(€)
(d)
(e)

18.

(@)

(b)

(€)

(d)

Check that there is no clearance between the gear’s
fringe and the camshatft.

Tighten the fringe bolt with the camshaft timing gear fixed.
Torque: 54 N -m (551 kgf -cm 40 ft -1bf)

Check that the camshaft timing gear assembly can move
to the retard angle side (the right angle) and is locked at
the most retarded position.

INSTALL CAMSHAFT

Install the timing chain on the camshaft timing gear with
the painted links aligned with the timing marks on the
camshatft timing gear as shown in the illustration.

Examine the front marks and numbers and tighten the
bolts in the sequence shown in the illustration.
Torque: 13 N -m (133 kgf -cm, 10 ft -Ibf)

Put the camshaft No.2 on the cylinder head with the
painted links of the chain aligned with the timing mark on
the camshaft timing gear.

Tighten the camshaft timing gear set bolt temporarily.
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(e)

(f)

(9

Examine the front marks and numbers and tighten the
bolts in the sequence shown in the illustration.

Torque: 13 N -m (133 kgf -cm, 10 ft -Ibf)

Install the bearing cap No. 1.

Torque: 23 N -m (235 kgf -cm, 17 ft -Ibf)

Hold the camshaft with a wrench, tighten the camshaft
timing gear set bolt.
Torque: 54 N -m (551 kgf -cm, 40 ft -Ibf)

NOTICE:
Be careful not to damage the valve lifter.

(h)

(i)

Check that the match marks on the 2 camshaft sprockets
are aligned with each other and are aligned with the
painted links of the timing chain as shown in the illustra-
tion. Also, check the timing notch is aligned with the timing
mark "0” of the chain cover.

Install chain tensioner.
(1) Check that the O-ring is clean, and set the hook as
shown in the illustration.
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(2) Apply engine oil to the chain tensioner and install it
with the 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in -lbf)
NOTICE:
If the hook released the plunger during installation, re—
hook the plunger by the hook to fix it.

(3) Turn the crankshaft counter clockwise, and take the
hook off the knock pin to release the plunger.

(4) Turn the crankshaft clockwise, and check that the
plunger is extended.
HINT:
If the plunger does not be extended, press the slipper into the
chain tensioner using a screwdriver so that the hook is took off
from the knock pin and let the plunger can be extended.
19. ADJUST VALVE CLEARANCE (See page 14-6)

20. INSTALL V-RIBBED BELT TENSIONER ASSY

(@ Install the V-ribbed belt tensioner with the nut and bolt.
Torque:
29 N'm (296 kgf -cm, 21 ft -Ibf) for Nut
69 N'm (704 kgf -cm, 51 ft -Ibf) for Bolt

21. INSTALL ENGINE MOUNTING INSULATOR
SUB-ASSY RH

(@ Install the engine mounting insulator with the 4 bolts and
2 nuts.
Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)
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22.

(@)
(b)

INSTALL CYLINDER HEAD COVER SUB-ASSY
Remove any old packing (FIPG) material.

Apply seal packing to the 2 locations as shown in the il-
lustration.

Seal packing: Part No. 08826—-00080 or equivalent

NOTICE:

(©)

23.

(@)

Remove any oil from the contact surface.

Install the cylinder head cover within 3 minutes after
applying seal packing.

Do not expose the seal to engine oil 2 hours after
installing.

Install the cylinder head cover and 3 cable brackets with
the 9 bolts, 2 seal washers and 2 nuts. Tighten the bolts
and nuts uniformly in the several steps.

Torque:

11 N-m (112 kgf -cm, 8 ft -Ibf) for A

9.0 N'm (92 kgf -cm, 80 in -Ibf) for B

INSTALL IGNITION COIL ASSY
Install the 4 ignition coils with the 4 bolts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -|bf)
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(b) Install the engine wire with the 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -|bf)

24. INSTALL CYLINDER HEAD COVER NO.2

(@ Install the cylinder head cover with the 2 nuts and 2 clips.
Torque: 7.0 N -m (71 kgf -cm, 62 in. -|bf)

25. CHECK FOR ENGINE OIL LEAKS
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CHAIN SUB-ASSY (1AZ-FE)
COMPONENTS

141B7-01

Engine Room
Cover Side

6:3—| 7.0(71, 62in.-Ibf) |
o @—{ 7.0(71,62in.1bf) |
\ibo

&

Engine Cover Sub—assy No. 1

Radiator Support
Opening Cover

Fan and Generator V Belt

Engine Under Cover RH
R

& | N-m (kgf-cm, ft-Ibf) |: Specified torque

A77310
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Cooler Refrigerant
Suction Hose No. 1
(LHD (w/ Air Conditioner) [5.0 (51, 44in. o) |
Steering Position Type) Cooler Bracket
. (LHD (w/ Air Conditioner)

[5.0(51, 44in.Ibf) |

) [ 7.0(71,62in.Ibf) |
7

113(1,152,83) | 5% . /

Oil Reservoir Bracket No. 1
..

/

t'_:’_t—| 7.0(71, 62in.-Ibf) | ) 3 Steering Position Type)

[ 7.0(71, 62in.Ibf) &3

|
|
|
|
|
5

~

Transverse Engine Engine
Mounting Insulator

Return Tube Sub-assy

52 (530, 38)

Generator ASSY

Exhaust Pipe Assy Front
Exhaust Pipe Assy Center

& Gasket T

" %%
['N-m (kgf-cm, ft-Ibf) | Specified torque [43(440,32) |
& € Non-reusable part A77319

AVENSIS REPAIR MANUAL (RM1018E)
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9.0(90, 80in.-Ibf) |

N’%%

14 (143, 10)

11 (115, 8.0)

Ventilation Hose No. 2

11 (115, 8.0) :

)

LR
A

Cylinder Head Cover Sub—assy

¢ Gasket

| N-m (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part

A77320
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|
Chain Tensioner Assy No. 1 —@ :

V-ribbed Belt

Tensioner Assy 43(440,32) | 32)
% a-““

Timing Chain or Belt Cover
Sub-assy

60 (610, 44) v =

Crankshaft Position
Sensor

43 (440, 32) >

v
[ 170(1,735,125) |—®” @ @

¢ Oil Seal

\___
\

" ~@®—{9.0(90, 80in.-Ibf) |

Crank Shaft Pulley

Chain Sub-assy

9.0(90, 80in.-Ibf) |

Chain Vibration

Chain Tensioner Damber No. 1

Slipper

Crankshaft
Timing Gear
or Sprocket

19 (195, 14) &

7 il Pump
Crankshaft Position R ® Drive Gear

Sensor Plate No. 1 %
[ 9.0(90, 80in. -Ibf) @
Timing Chain Guide

30 (301, 22) 12(122,9.0)

@mﬁ Spring

Chain Tensioner

Oil Pump Drive Shaft Gear .‘
‘ 4
No. 2 Chain Sub—assy Oil Pan Sub-assy “‘ : .’ i
: I
l
- ? [ 9.0(90, 80iin.-Ibf) |
| N-m (kgf-cm, ft-Ibf) |: Specified torque [9.0(90, 80in. b0 |

€ Non-reusable part

A77321

AVENSIS REPAIR MANUAL (RM1018E)



14-139
ENGINE MECHANICAL — CHAIN SUB-ASSY (1AZ-FE)

141B8-01

REPLACEMENT

1 REMOVE FRONT WHEEL RH

2 REMOVE RADIATOR SUPPORT OPENING COVER

3. REMOVE ENGINE ROOM COVER SIDE

4. REMOVE ENGINE UNDER COVER RH

5 REMOVE ENGINE UNDER COVER LH

6. DRAIN ENGINE OIL

(@) Install a new gasket and the drain plug after draining the engine oil.
Torque: 25 N -m (255 kgf -cm, 18 ft -Ibf)

7. REMOVE ENGINE COVER SUB-ASSY NO.1
(@) Remove the 2 nuts and the engine cover No. 1.

8. REMOVE FAN AND GENERATOR V BELT (See page 14-105)
SST 09249-63010

9. REMOVE GENERATOR ASSY (See page 19-20)

10. REMOVE EXHAUST PIPE ASSY FRONT (See page 15-7)

11. SEPARATE VANE PUMP ASSY
(@ Remove the 2 through bolts and separate the vane pump.

12. SEPARATE RETURN TUBE SUB-ASSY
(@ Remove 3 bolts and separate the return tube as shown
in the illustration.

[} A77299

AVENSIS REPAIR MANUAL (RM1018E)
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13. SEPARATE COOLER REFRIGERANT SUCTION HOSE
NO.1 (LHD(W/ AIR CONDITIONER) STEERING
POSITION TYPE)

(@) Remove the 2 nuts and separate the suction hose.

14. SEPARATE VANE PUMP OIL RESERVOIR ASSY
NOTICE:
Do not disconnect the 2 hoses.

15. REMOVE OIL RESERVOIR BRACKET NO.1
(@ Remove the 2 bolts and the oil pump reservoir bracket No.
1.

A77308

16. SEPARATE ENGINE WIRE
(@ Remove the bolt and separate the clamp and engine wire.

A77306

17. REMOVE ENGINE SERVICE COVER BRACKET RH (W/O AIR CONDITIONING)
(@ Remove the bolt and the engine service cover bracket RH.

18. REMOVE COOLER BRACKET (LHD(W/ AIR
CONDITIONER) STEERING POSITION TYPE)
(@) Remove the bolt and cooler bracket.

AVENSIS REPAIR MANUAL (RM1018E)



14-141

ENGINE MECHANICAL — CHAIN SUB-ASSY (1AZ-FE)

REMOVE ENGINE SERVICE COVER BRACKET RH (RHD(W/ AIR CONDITIONER) STEERING

REMOVE CYLINDER HEAD COVER SUB-ASSY
Disconnect the 2 PCV hoses from the cylinder head cov-
er.

Remove the 8 bolts and 2 nuts, and then remove the cylin-
der head cover and gasket.

SET NO. 1 CYLINDER TO TDC/COMPRESSION
Turn the crankshatft pulley, and align its timing notch with
timing mark O of the timing chain cover.

19.
POSITION TYPE)
(@ Remove the bolt and the engine service cover bracket RH.
20. REMOVE IGNITION COIL ASSY
(@) Remove the 4 bolts and 4 ignition cails.
21.
(a)
(b)
=5 @—“‘j@ /tk
. oNelE/! .
22.
(a)
P A77284
(b)

AVENSIS REPAIR MANUAL (RM1018E)

Check that the timing marks of the camshaft timing gear
are aligned with the timing marks located on the No. 1 and
No. 2 bearing caps as shown in the illustration.

If not, turn the crankshaft 1 revolution (360°) and align the
marks as above.
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A61184

AT77305

A77380

A77381
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23.

(@)

(b)

24.

(@)

25.

(@)

(b)

REMOVE ENGINE MOUNTING BRACKET NO.2 RH
Place the jack underneath the engine, and put a wooden
block on the jack.

Remove the 2 bolts and 2 nuts, and then detach the
mounting bracket No. 2 RH.

REMOVE TRANSVERSE ENGINE ENGINE
MOUNTING INSULATOR
Remove the 3 bolts and the engine mounting insulator.

REMOVE CRANKSHAFT PULLEY

Using SST, fix the crankshaft pulley and loosen a crank-
shaft pulley bolt.

SST 09213-54015 (91651-60855), 09330-00021

Using a crankshaft pulley bolt and SST, remove the crank-

shaft pulley.

SST 09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05021)
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26. REMOVE CHAIN TENSIONER ASSY NO.1

(@ Remove the 2 nuts, the chain tensioner No. 1 and gasket.
NOTICE:

Do not turn the crankshatft.

27. REMOVE CRANKSHAFT POSITION SENSOR

AB4641

A00019

AT77288
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28. REMOVE OIL PAN SUB-ASSY
(@ Remove the 12 bolts and 2 nuts.

(b) Insert the blade of SST between the crank case, timing
chain cover and oil pan, cut off applied sealer and remove

the oil pan.
SST 09032-00100
NOTICE:

Be careful not to damage the contact surface of the timing
chain cover, crank case and oil pan.

29. REMOVE V-RIBBED BELT TENSIONER ASSY
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A77289

30.

REMOVE TIMING CHAIN OR BELT COVER
SUB-ASSY

(@ Remove the 14 bolts and 2 nuts.

(b) Using a screwdriver, pry between the timing chain cover
and cylinder head or cylinder block.

(c) Remove the timing chain cover.

NOTICE:

Be careful not to damage the contact surface of the timing
chain cover, cylinder head and cylinder block.

REMOVE TIMING CHAIN GUIDE
Remove the bolt and the timing chain guide.

31. REMOVE CRANKSHAFT POSITION SENSOR PLATE NO.1
32. REMOVE CHAIN TENSIONER SLIPPER
(@) Remove the 2 bolts and the chain tensioner slipper.
33. REMOVE CHAIN VIBRATION DAMPER NO.1
(@) Remove the bolt and the chain vibration damper No. 1
34.
\ (a)
l
O

P A77243
35. REMOVE CHAIN SUB-ASSY
36. REMOVE CRANKSHAFT TIMING GEAR OR SPROCKET

AVENSIS REPAIR MANUAL (RM1018E)



14-145

ENGINE MECHANICAL — CHAIN SUB-ASSY (1AZ-FE)

A77382

N B11424
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37.

(@)

(b)

(©)
(d)

38.

(@)
(b)

REMOVE NO.2 CHAIN SUB-ASSY

Turn the crankshaft counterclockwise 90°, and align an
adjusting hole of the oil pump drive shaft gear with the
groove of the oil pump.

Put a 4 mm diameter bar in the adjusting hole of the oil
pump drive shaft gear to lock in position, and remove the
nut.

Remove the bolt, and then remove the chain tensioner
and spring.
Remove the oil pump drive shaft gear and chain No. 2.

INSTALL NO.2 CHAIN SUB-ASSY
Set the crankshaft key to the left side position.
Orient the flat portion of the drive shaft upward.
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Timing Mark

Timing Mark

AT77384

AT77385

3 A77386

Tt

\&
s

A77387
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(€)
(d)
(e)

(f)

(9)
(h)

(i)

Align the mark links (yellow colored links) with the timing
marks of each gear as shown in the illustration.

Install the gears to the crankshaft and oil pump shaft with
the chain wrapped.

Temporarily tighten the oil pump drive shaft gear with the
nut.

Insert the damper spring into the adjusting hole, and
install the chain tensioner plate with the bolt.
Torque: 12 N -m (122 kgf -cm, 9.0 ft -Ibf)

Align an adjusting hole of the sprocket with the groove of
the oil pump.

Insert a 4 mm diameter bar into the adjusting hole of the
sprocket to lock in position, and tighten the nut.

Torque: 30 N -m (301 kgf -cm, 22 ft -Ibf)

Rotate the crankshaft clockwise 90°, and position the
crankshaft key upward.
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39. INSTALL CRANKSHAFT TIMING GEAR OR SPROCKET

[ Unleaded Gasoline |

A52505

40. SET NO. 1 CYLINDER TO TDC/COMPRESSION

(@ Turn the camshafts with a wrench on the hexagonal lobe,
and align the timing marks of the camshaft timing gear
with each timing mark located on the No. 1 and No. 2
bearing caps as shown in the illustration.

(b) Using the crankshaft pulley bolt, turn the crankshaft and
position the key on the crankshaft upward.

41. INSTALL CHAIN VIBRATION DAMPER NO.1

S SsST . —

Y N

AVENSIS REPAIR MANUAL (RM1018E)

42. INSTALL CHAIN SUB-ASSY
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Mark Link a
arKzinks Timing Mark @

Timing Marks

L - ? A77389

43. INSTALL TIMING CHAIN GUIDE
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

Align the mark links (gold or yellow colored links) with

each timing mark located on the camshatft timing gears,
and install the chain.

44, INSTALL CHAIN TENSIONER SLIPPER
(@) Install the chain tensioner slipper with the bolt.
Torque: 19 N -m (195 kgf -cm, 14 ft -1bf)
(b) Check that the chain tensioner slipper is hold on the cylin-
der block stopper.
45. INSTALL CRANKSHAFT POSITION SENSOR PLATE
NO.1
(@ Install the plate with the "F” mark facing forward.
46. INSTALL TIMING CHAIN OR BELT COVER SUB-ASSY
NOTICE:
. Remove any oil from the contact surface.
. Install the chain cover within 3 minutes after applying
seal packing.
> . Do not start the engine within 2 hours after installing.
(@ Remove any old packing (FIPG) material and be careful
< Seal Packing not .to drop any oil on the contact surfaces of the timing
& A77390 chain cover.
(b)  Apply a continuous bead (Diameter 2 mm (0.09 in.)) of

AVENSIS REPAIR MANUAL (RM1018E)

seal packing as shown in the illustration.
Seal packing: Part No. 08826 — 00080 or equivalent.
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(c) Apply a continuous bead (Diameter 3 to 4 mm (0.118 to
0.157 in.)) of seal packing as shown in the illustration.
Seal packing: Part No. 08826 — 00080 or equivalent

Seal Packing

¢ 3to 4 mm
LS A7 A A77391

(d) Install the timing chain cover with the 14 bolts and 2 nuts.
Torque:
Bolt A 9.0 N -m (92 kgf -cm, 80 in. -lbf)

<= Nut Bolt B 21 N -m (214 kgf -cm, 15 ft -Ibf)

Bolt C 43 N -m (438 kgf -cm, 32 ft -Ibf)

Nut 9.0 N-m (92 kgf -cm, 80 in. -Ibf)

A77251

47. INSTALL V-RIBBED BELT TENSIONER ASSY

(@ Install the V-ribbed belt tensioner with the bolt and nut.
Torque: 60 N -‘m (610 kgf -cm, 44 ft -Ibf)

NOTICE:

As the drive tensioner should be fastened together with the

timing chain cover, so be sure install it within 15 minutes

after the timing chain cover is installed.

p A13759

AVENSIS REPAIR MANUAL (RM1018E)
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A77392

AB4641

48.

INSTALL OIL PAN SUB-ASSY

NOTICE:

(@)

(b)

(©)

Remove any oil from the contact surface.

Install the oil pan within 3 minutes after applying seal
packing.

Do not start the engine within 2 hours after installing.
Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surface of the cylinder
block and oil pan.

Apply a continuous bead (Diameter 3 mm to 4 mm (0.157
in.)) of seal packing as shown in the illustration, and install
the oil pan.

Seal packing: part No. 08826 — 00080 or equivalent

Install the oil pan with the 12 bolts and 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

49. INSTALL CRANKSHAFT POSITION SENSOR

A77393

A77394
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50.

(@)

51.

(@)

INSTALL CRANKSHAFT PULLEY

Using SST, tighten the set bolt.

SST 09213-54015 (91651-60855), 09330-00021
Torque: 170 N -m (1,733 kgf -cm, 125 ft -Ibf)

INSTALL CHAIN TENSIONER ASSY NO.1

Release the ratchet pawl, fully push in the plunger and ap-
ply the hook to the pin so that the plunger is located in
position.
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]@f
/

@) Engine
Front

=)

[} A77395

[ A77396

3 Turn A77397

(b) Install a new gasket chain tensioner with the 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

NOTICE:

If the hook is released wile inserting, apply the hook again,

and insert the chain tensioner.

(c)  Turn the crankshaft counterclockwise, and check that the
hook is disengaged from the plunger knock pin.

(d)  Turn the crankshaft clockwise, and check that the plunger
is extended.

52. INSTALL TRANSVERSE ENGINE ENGINE MOUNTING INSULATOR
Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)

53. INSTALL ENGINE MOUNTING BRACKET NO.2 RH
Torque:
A 52 N-m (530 kgf -cm, 38 ft -Ibf)
B 113 N-m (1,152 kgf -cm, 83 ft -|bf)
54. INSTALL CYLINDER HEAD COVER SUB-ASSY
(@ Remove any old seal packing (FIPG) material.
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(b)  Apply seal packing to the 2 locations as shown in the il-
4 <= Seal Packing lustration.
o Seal Packing: Part No. 08826—00080 or equivalent
g NOTICE:

. Remove any oil from the contact surface.

. Install the cylinder head cover within 5 minutes after

) applying seal packing.

4 . Do not expose the seal to engine oil 2 hours after
A77399 installing.

(c) install the cylinder head cover with the 8 bolts and 2 nuts.

Torque:
, Bolt A 11 N -m (112 kgf -cm, 8 ft -Ibf)
5 ) Bolt B 14 N -m (143 kgf -cm, 10 ft -Ibf)
o Bolt C 21 N -m (214 kgf -cm, 15 ft -Ibf)
Nut 11 N-m (112 kgf -cm, 8 ft -Ibf)
t
t

A77400

55.

56.

57.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

INSTALL ENGINE SERVICE COVER BRACKET RH (W/O AIR CONDITIONING)

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL COOLER BRACKET (LHD(W/ AIR CONDITIONER) STEERING POSITION TYPE)
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL ENGINE SERVICE COVER BRACKET RH (RHD(W/ AIR CONDITIONER) STEERING
POSITION TYPE)

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL ENGINE WIRE

Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

INSTALL OIL RESERVOIR BRACKET NO.1

Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

INSTALL COOL ER REFRIGERANT SUCTION HOSE NO.1 (LHD(W/ AIR CONDITIONER)
STEERING POSITION TYPE)

INSTALL RETURN TUBE SUB-ASSY

Torque: 8.0 N -m (82 kgf-cm, 71 in. -Ibf)

INSTALL IGNITION COIL ASSY

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL VANE PUMP ASSY

Torque: 37 N -m (377 kgf -cm, 27 ft -Ibf)

INSTALL EXHAUST PIPE ASSY FRONT (See page 15-7)

INSTALL GENERATOR ASSY (See page 19-20)

INSTALL FAN AND GENERATOR V BELT (See page 14-105)

SST 09249-63010

ADD ENGINE OIL

CHECK FOR ENGINE OIL LEAKS

INSTALL ENGINE COVER SUB-ASSY NO.1

Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

INSTALL FRONT WHEEL RH

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)
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141B8-01

REPLACEMENT

1 REMOVE FRONT WHEEL RH

2 REMOVE RADIATOR SUPPORT OPENING COVER

3. REMOVE ENGINE ROOM COVER SIDE

4. REMOVE ENGINE UNDER COVER RH

5 REMOVE ENGINE UNDER COVER LH

6. DRAIN ENGINE OIL

(@) Install a new gasket and the drain plug after draining the engine oil.
Torque: 25 N -m (255 kgf -cm, 18 ft -Ibf)

7. REMOVE ENGINE COVER SUB-ASSY NO.1
(@) Remove the 2 nuts and the engine cover No. 1.

8. REMOVE FAN AND GENERATOR V BELT (See page 14-105)
SST 09249-63010

9. REMOVE GENERATOR ASSY (See page 19-20)

10. REMOVE EXHAUST PIPE ASSY FRONT (See page 15-7)

11. SEPARATE VANE PUMP ASSY
(@ Remove the 2 through bolts and separate the vane pump.

12. SEPARATE RETURN TUBE SUB-ASSY
(@ Remove 3 bolts and separate the return tube as shown
in the illustration.

[} A77299

AVENSIS REPAIR MANUAL (RM1018E)
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13. SEPARATE COOLER REFRIGERANT SUCTION HOSE
NO.1 (LHD(W/ AIR CONDITIONER) STEERING
POSITION TYPE)

(@) Remove the 2 nuts and separate the suction hose.

14. SEPARATE VANE PUMP OIL RESERVOIR ASSY
NOTICE:
Do not disconnect the 2 hoses.

15. REMOVE OIL RESERVOIR BRACKET NO.1
(@ Remove the 2 bolts and the oil pump reservoir bracket No.
1.

A77308

16. SEPARATE ENGINE WIRE
(@ Remove the bolt and separate the clamp and engine wire.

A77306

17. REMOVE ENGINE SERVICE COVER BRACKET RH (W/O AIR CONDITIONING)
(@ Remove the bolt and the engine service cover bracket RH.

18. REMOVE COOLER BRACKET (LHD(W/ AIR
CONDITIONER) STEERING POSITION TYPE)
(@) Remove the bolt and cooler bracket.

AVENSIS REPAIR MANUAL (RM1018E)
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REMOVE ENGINE SERVICE COVER BRACKET RH (RHD(W/ AIR CONDITIONER) STEERING

REMOVE CYLINDER HEAD COVER SUB-ASSY
Disconnect the 2 PCV hoses from the cylinder head cov-
er.

Remove the 8 bolts and 2 nuts, and then remove the cylin-
der head cover and gasket.

SET NO. 1 CYLINDER TO TDC/COMPRESSION
Turn the crankshatft pulley, and align its timing notch with
timing mark O of the timing chain cover.

19.
POSITION TYPE)
(@ Remove the bolt and the engine service cover bracket RH.
20. REMOVE IGNITION COIL ASSY
(@) Remove the 4 bolts and 4 ignition cails.
21.
(a)
(b)
=5 @—“‘j@ /tk
. oNelE/! .
22.
(a)
P A77284
(b)
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Check that the timing marks of the camshaft timing gear
are aligned with the timing marks located on the No. 1 and
No. 2 bearing caps as shown in the illustration.

If not, turn the crankshaft 1 revolution (360°) and align the
marks as above.
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A61184

AT77305

A77380

A77381
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23.

(@)

(b)

24.

(@)

25.

(@)

(b)

REMOVE ENGINE MOUNTING BRACKET NO.2 RH
Place the jack underneath the engine, and put a wooden
block on the jack.

Remove the 2 bolts and 2 nuts, and then detach the
mounting bracket No. 2 RH.

REMOVE TRANSVERSE ENGINE ENGINE
MOUNTING INSULATOR
Remove the 3 bolts and the engine mounting insulator.

REMOVE CRANKSHAFT PULLEY

Using SST, fix the crankshaft pulley and loosen a crank-
shaft pulley bolt.

SST 09213-54015 (91651-60855), 09330-00021

Using a crankshaft pulley bolt and SST, remove the crank-

shaft pulley.

SST 09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05021)
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26. REMOVE CHAIN TENSIONER ASSY NO.1

(@ Remove the 2 nuts, the chain tensioner No. 1 and gasket.
NOTICE:

Do not turn the crankshatft.

27. REMOVE CRANKSHAFT POSITION SENSOR

AB4641

A00019

AT77288

AVENSIS REPAIR MANUAL (RM1018E)

28. REMOVE OIL PAN SUB-ASSY
(@ Remove the 12 bolts and 2 nuts.

(b) Insert the blade of SST between the crank case, timing
chain cover and oil pan, cut off applied sealer and remove

the oil pan.
SST 09032-00100
NOTICE:

Be careful not to damage the contact surface of the timing
chain cover, crank case and oil pan.

29. REMOVE V-RIBBED BELT TENSIONER ASSY
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4

ENGINE MECHANICAL — CHAIN SUB-ASSY (1AZ-FE)

A77289

30.

REMOVE TIMING CHAIN OR BELT COVER
SUB-ASSY

(@ Remove the 14 bolts and 2 nuts.

(b) Using a screwdriver, pry between the timing chain cover
and cylinder head or cylinder block.

(c) Remove the timing chain cover.

NOTICE:

Be careful not to damage the contact surface of the timing
chain cover, cylinder head and cylinder block.

REMOVE TIMING CHAIN GUIDE
Remove the bolt and the timing chain guide.

31. REMOVE CRANKSHAFT POSITION SENSOR PLATE NO.1
32. REMOVE CHAIN TENSIONER SLIPPER
(@) Remove the 2 bolts and the chain tensioner slipper.
33. REMOVE CHAIN VIBRATION DAMPER NO.1
(@) Remove the bolt and the chain vibration damper No. 1
34.
\ (a)
l
O

P A77243
35. REMOVE CHAIN SUB-ASSY
36. REMOVE CRANKSHAFT TIMING GEAR OR SPROCKET

AVENSIS REPAIR MANUAL (RM1018E)
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A77382

N B11424

AVENSIS REPAIR MANUAL (RM1018E)

37.

(@)

(b)

(©)
(d)

38.

(@)
(b)

REMOVE NO.2 CHAIN SUB-ASSY

Turn the crankshaft counterclockwise 90°, and align an
adjusting hole of the oil pump drive shaft gear with the
groove of the oil pump.

Put a 4 mm diameter bar in the adjusting hole of the oil
pump drive shaft gear to lock in position, and remove the
nut.

Remove the bolt, and then remove the chain tensioner
and spring.
Remove the oil pump drive shaft gear and chain No. 2.

INSTALL NO.2 CHAIN SUB-ASSY
Set the crankshaft key to the left side position.
Orient the flat portion of the drive shaft upward.
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Timing Mark

Timing Mark

AT77384

AT77385

3 A77386

Tt

\&
s

A77387

AVENSIS REPAIR MANUAL (RM1018E)

(€)
(d)
(e)

(f)

(9)
(h)

(i)

Align the mark links (yellow colored links) with the timing
marks of each gear as shown in the illustration.

Install the gears to the crankshaft and oil pump shaft with
the chain wrapped.

Temporarily tighten the oil pump drive shaft gear with the
nut.

Insert the damper spring into the adjusting hole, and
install the chain tensioner plate with the bolt.
Torque: 12 N -m (122 kgf -cm, 9.0 ft -Ibf)

Align an adjusting hole of the sprocket with the groove of
the oil pump.

Insert a 4 mm diameter bar into the adjusting hole of the
sprocket to lock in position, and tighten the nut.

Torque: 30 N -m (301 kgf -cm, 22 ft -Ibf)

Rotate the crankshaft clockwise 90°, and position the
crankshaft key upward.
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39. INSTALL CRANKSHAFT TIMING GEAR OR SPROCKET

[ Unleaded Gasoline |

A52505

40. SET NO. 1 CYLINDER TO TDC/COMPRESSION

(@ Turn the camshafts with a wrench on the hexagonal lobe,
and align the timing marks of the camshaft timing gear
with each timing mark located on the No. 1 and No. 2
bearing caps as shown in the illustration.

(b) Using the crankshaft pulley bolt, turn the crankshaft and
position the key on the crankshaft upward.

41. INSTALL CHAIN VIBRATION DAMPER NO.1

S SsST . —

Y N

AVENSIS REPAIR MANUAL (RM1018E)

42. INSTALL CHAIN SUB-ASSY
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Mark Link a
arKzinks Timing Mark @

Timing Marks

L - ? A77389

43. INSTALL TIMING CHAIN GUIDE
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

Align the mark links (gold or yellow colored links) with

each timing mark located on the camshatft timing gears,
and install the chain.

44, INSTALL CHAIN TENSIONER SLIPPER
(@) Install the chain tensioner slipper with the bolt.
Torque: 19 N -m (195 kgf -cm, 14 ft -1bf)
(b) Check that the chain tensioner slipper is hold on the cylin-
der block stopper.
45. INSTALL CRANKSHAFT POSITION SENSOR PLATE
NO.1
(@ Install the plate with the "F” mark facing forward.
46. INSTALL TIMING CHAIN OR BELT COVER SUB-ASSY
NOTICE:
. Remove any oil from the contact surface.
. Install the chain cover within 3 minutes after applying
seal packing.
> . Do not start the engine within 2 hours after installing.
(@ Remove any old packing (FIPG) material and be careful
< Seal Packing not .to drop any oil on the contact surfaces of the timing
& A77390 chain cover.
(b)  Apply a continuous bead (Diameter 2 mm (0.09 in.)) of

AVENSIS REPAIR MANUAL (RM1018E)

seal packing as shown in the illustration.
Seal packing: Part No. 08826 — 00080 or equivalent.
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(c) Apply a continuous bead (Diameter 3 to 4 mm (0.118 to
0.157 in.)) of seal packing as shown in the illustration.
Seal packing: Part No. 08826 — 00080 or equivalent

Seal Packing

¢ 3to 4 mm
LS A7 A A77391

(d) Install the timing chain cover with the 14 bolts and 2 nuts.
Torque:
Bolt A 9.0 N -m (92 kgf -cm, 80 in. -lbf)

<= Nut Bolt B 21 N -m (214 kgf -cm, 15 ft -Ibf)

Bolt C 43 N -m (438 kgf -cm, 32 ft -Ibf)

Nut 9.0 N-m (92 kgf -cm, 80 in. -Ibf)

A77251

47. INSTALL V-RIBBED BELT TENSIONER ASSY

(@ Install the V-ribbed belt tensioner with the bolt and nut.
Torque: 60 N -‘m (610 kgf -cm, 44 ft -Ibf)

NOTICE:

As the drive tensioner should be fastened together with the

timing chain cover, so be sure install it within 15 minutes

after the timing chain cover is installed.

p A13759

AVENSIS REPAIR MANUAL (RM1018E)
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A77392

AB4641

48.

INSTALL OIL PAN SUB-ASSY

NOTICE:

(@)

(b)

(©)

Remove any oil from the contact surface.

Install the oil pan within 3 minutes after applying seal
packing.

Do not start the engine within 2 hours after installing.
Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surface of the cylinder
block and oil pan.

Apply a continuous bead (Diameter 3 mm to 4 mm (0.157
in.)) of seal packing as shown in the illustration, and install
the oil pan.

Seal packing: part No. 08826 — 00080 or equivalent

Install the oil pan with the 12 bolts and 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

49. INSTALL CRANKSHAFT POSITION SENSOR

A77393

A77394

AVENSIS REPAIR MANUAL (RM1018E)

50.

(@)

51.

(@)

INSTALL CRANKSHAFT PULLEY

Using SST, tighten the set bolt.

SST 09213-54015 (91651-60855), 09330-00021
Torque: 170 N -m (1,733 kgf -cm, 125 ft -Ibf)

INSTALL CHAIN TENSIONER ASSY NO.1

Release the ratchet pawl, fully push in the plunger and ap-
ply the hook to the pin so that the plunger is located in
position.
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]@f
/

@) Engine
Front

=)

[} A77395

[ A77396

3 Turn A77397

(b) Install a new gasket chain tensioner with the 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

NOTICE:

If the hook is released wile inserting, apply the hook again,

and insert the chain tensioner.

(c)  Turn the crankshaft counterclockwise, and check that the
hook is disengaged from the plunger knock pin.

(d)  Turn the crankshaft clockwise, and check that the plunger
is extended.

52. INSTALL TRANSVERSE ENGINE ENGINE MOUNTING INSULATOR
Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)

53. INSTALL ENGINE MOUNTING BRACKET NO.2 RH
Torque:
A 52 N-m (530 kgf -cm, 38 ft -Ibf)
B 113 N-m (1,152 kgf -cm, 83 ft -|bf)
54. INSTALL CYLINDER HEAD COVER SUB-ASSY
(@ Remove any old seal packing (FIPG) material.
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(b)  Apply seal packing to the 2 locations as shown in the il-
4 <= Seal Packing lustration.
o Seal Packing: Part No. 08826—00080 or equivalent
g NOTICE:

. Remove any oil from the contact surface.

. Install the cylinder head cover within 5 minutes after

) applying seal packing.

4 . Do not expose the seal to engine oil 2 hours after
A77399 installing.

(c) install the cylinder head cover with the 8 bolts and 2 nuts.

Torque:
, Bolt A 11 N -m (112 kgf -cm, 8 ft -Ibf)
5 ) Bolt B 14 N -m (143 kgf -cm, 10 ft -Ibf)
o Bolt C 21 N -m (214 kgf -cm, 15 ft -Ibf)
Nut 11 N-m (112 kgf -cm, 8 ft -Ibf)
t
t

A77400

55.

56.

57.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

INSTALL ENGINE SERVICE COVER BRACKET RH (W/O AIR CONDITIONING)

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL COOLER BRACKET (LHD(W/ AIR CONDITIONER) STEERING POSITION TYPE)
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL ENGINE SERVICE COVER BRACKET RH (RHD(W/ AIR CONDITIONER) STEERING
POSITION TYPE)

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL ENGINE WIRE

Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

INSTALL OIL RESERVOIR BRACKET NO.1

Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

INSTALL COOL ER REFRIGERANT SUCTION HOSE NO.1 (LHD(W/ AIR CONDITIONER)
STEERING POSITION TYPE)

INSTALL RETURN TUBE SUB-ASSY

Torque: 8.0 N -m (82 kgf-cm, 71 in. -Ibf)

INSTALL IGNITION COIL ASSY

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL VANE PUMP ASSY

Torque: 37 N -m (377 kgf -cm, 27 ft -Ibf)

INSTALL EXHAUST PIPE ASSY FRONT (See page 15-7)

INSTALL GENERATOR ASSY (See page 19-20)

INSTALL FAN AND GENERATOR V BELT (See page 14-105)

SST 09249-63010

ADD ENGINE OIL

CHECK FOR ENGINE OIL LEAKS

INSTALL ENGINE COVER SUB-ASSY NO.1

Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

INSTALL FRONT WHEEL RH

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)
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CHAIN SUB-ASSY (1AZ-FSE)
COMPONENTS

141BC-01

Engine Room
Cover Side

6:3—| 7.0(71, 62in.-Ibf) |
o @—{ 7.0(71,62in.1bf) |
\ibo

&

Engine Cover Sub—assy No. 1

Radiator Support
Opening Cover

Fan and Generator V Belt

Engine Under Cover RH
R

& | N-m (kgf-cm, ft-Ibf) |: Specified torque

A77310

AVENSIS REPAIR MANUAL (RM1018E)
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Cooler Bracket
(LHD Steering Position Type)

Cooler Refrigerant Suction Hose No. 1
(LHD Steering Position Type)

[ 5.0(51,44in.-Ibf) |

~
~

& 700 6zinb | |
1

[5.0(51, 44in.Ibf) |

JJ 7.0(71,62in.-bf) |

Oil Reservoir Bracket No. 1

~

Engine Mounting Bracket No. 2 RH

[ 7.0(71,62in.-Ibf) —&3

|
|
|
|
|
I
<

52 (530, 38)

;

\

\

52 (530, 38)

@& _
- Vane Pump Oil Reservoir Assy

R 8.0(82,44in. b |

Kw 8.0 (82, 44in.-Ibf)
Vane Pump Assy
Return Tube Sub—assy %—| 8.0 (82, 44 in. Ibf) |

(=}

Transverse Engine Engine
Mounting Insulator d

52 (530, 38)

9.8 (100, 7.2)

43 (440, 32)

| N-m (kgf-cm, ft-1bf) |: Specified torque 43 (440, 32)
B & Non-reusable part

A77319

AVENSIS REPAIR MANUAL (RM1018E)
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Fuel Pipe
Sub-assy No. 1

Fuel Pressure
Pulsation Damper

Assy

[ 9.0(90, 80 in. Ibf) }—ﬁ ﬁ & Gasket
i & Gasket

! :C&:f_/— Fuel Tube Sub-assy
\ [ 30(306, 22) |?—| 9.0 (90, 80in.-Ibf) |

\
\
}
\
\

‘Eﬁ

Ignition Control

Fuel Pump Assy
& Gasket—<=>

_—I_l4 (143,10) |—&3 o y .
| e ? Fuel Pipe No. 1
T " ©— & Fuel Injector

@ O-ring —g\Back—up Ring No. 1

@ Fuel Injector
Back—up Ring No. 2

4 i

[

\

Ventilation Hose No. 1

\
] \

e
\

\

@ Fuel Injector Back—up
Ring No. 3

3
)

Ventilation Hose No. 2

Cylinder Head Cover Sub—assy

[ N-m (kgf-cm, ft-Ibf) |: Specified torque

€ Non-reusable part

AT7374

AVENSIS REPAIR MANUAL (RM1018E)
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|
Chain Tensioner Assy No. 1 —@ :

V-ribbed Belt

Tensioner Assy 43(440,32) | 32)
% a-““

Timing Chain or Belt Cover
Sub-assy

60 (610, 44) v =

| 60(610, 44) | ®
Crankshaft Position
Sensor

43 (440, 32) >

v
[ 170(1,735,125) |—®” @ @

¢ Oil Seal

\___
\

" ~@®—{9.0(90, 80in.-Ibf) |

Crank Shaft Pulley

Chain Sub-assy

9.0(90, 80in.-Ibf) |

Chain Vibration

Chain Tensioner Damber No. 1

Slipper

Crankshaft
Timing Gear
or Sprocket

19 (195, 14) &

7 il Pump
Crankshaft Position R ® Drive Gear

Sensor Plate No. 1 %
[ 9.0(90, 80in. -Ibf) @
Timing Chain Guide

30(301, 22) 12(122,9.0)

@mﬁ Spring

Chain Tensioner

Oil Pump Drive Shaft Gear .‘
) 4
No. 2 Chain Sub-assy Oil Pan Sub-assy “‘ , .’ |
| 1
|
l
. ? [ 9.0(90, 80in. Ibf) |
| N-m (kgf-cm, ft-Ibf) |: Specified torque [9.0(90, 80in. b0 |

€ Non-reusable part A77321

AVENSIS REPAIR MANUAL (RM1018E)
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CHAIN SUB-ASSY (1Z2Z-FE/3ZZ-FE)
COMPONENTS

11111111

®— cip

Engine Room Side Cover RH
-
N

Clip
Retainer

Engine Under Cover No. 1

A79321

AVENSIS REPAIR MANUAL (RM1018E)
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Fan and Generator V Belt

Terminal Cap

No. 1 %

(‘\ Generator Assy Clip

54 (551, 40) ¥&—70(71,62in. o) |
52(530,38) Do

Cylinder Head Cover No. 2
Engine Mounting
Insulator RH

52(530, 38)

o | N:m (kgf-cm, ft-Ibf) | : Specified torque

A76708

AVENSIS REPAIR MANUAL (RM1018E)
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14-47

Engine Wire

[ 9.0(92,80in. Ibf)

Ignition Coil Assy i Ventilation Hose No. 2

[ 9.0(92,80in. Ibf)

! Seal Washer
Lo E PP

. & 11 (112, 8)
]

| ==
,2;: %Clamp Bracket
Clamp Bracket‘%? % e
& ~3

B R
Clamp Bracket——e=y, Nl

Ventilation Hose

Cylinder Head Cover
Sub-assy

Gasket

o | N-m (kgf-cm, ft-Ibf) | : Specified torque

A76709

AVENSIS REPAIR MANUAL (RM1018E)
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Transverse Engine
Engine Mounting Bracket

47(479, 35) D=l

Chain Tensioner Assy No. 1

[ 9.0(92,80in.-Ibf) 3.
V-ribbed Belt ~ e

Tensioner Assy

Timing Chain or
Belt Cover Sub—assy

~

-1
l
|
|
I
I
(
|
I
I
(

13(133, 10) (M6) o

19 (194, 14) (M8)

¢ Oil Seal _
9.0 (92, 80 in. -Ibf) (L=20) _@ﬁ"@

11 (112, 8) (L=35)

Crankshaft Pulley

138(1,047,102)

Water Pump Assy -7
Chain Sub-assy

E \\\\ [95(9
s N

| W

! i i1
L 1]

- Crankshaft timing Sprocket

Crankshaft Position Sensor
Plate No. 1

| N-m (kgf-cm, ft-Ibf) | : Specified torque
0 @ Non-reusable part AB0625

AVENSIS REPAIR MANUAL (RM1018E)
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CRANKSHAFT SEAL (1CD-FTV)
REPLACEMENT

1.
(@)

CD\I’Q?CDOWQOOI\J

10.

141CB-01

DRAIN ENGINE OIL

Install a new gasket and the drain plug after draining engine oil.

Torque: 34 N -m (350 kgf -cm, 25 ft -|bf)

REMOVE FRONT WHEEL RH

REMOVE ENGINE UNDER COVER RH

REMOVE RADIATOR SUPPORT OPENING COVER

REMOVE ENGINE ROOM COVER SIDE

REMOVE ENGINE COVER NO.1

Remove the 5 nuts and the engine cover.

REMOVE INJECTOR DRIVER (See page 14-286)

REMOVE V (COOLER COMPRESSOR TO CRANKSHAFT PULLEY) BELT NO.1
(See page 14-269)

REMOVE GENERATOR V BELT (See page 14-269)

REMOVE POWER STEERING IDLE PULLEY BRACKET (See page 14-286)

11. REMOVE ENGINE MOUNTING INSULATOR
SUB-ASSY RH
(@) Place a wooden block on a jack underneath the engine.

A61184

(b) Remove the 3 bolts and 3 nuts, and then detach the en-
/ gine mounting insulator sub assy.

"

/ A79179

13.
14.
15.
16.
17.
18.
19.

REMOVE CRANKSHAFT PULLEY (See page 14-307)

SST  09213-54015 (90105-08076), 09330-00021, 09950-50013 (09951-05010, 09952—-05010,
09953-05020, 09954-05031)

REMOVE IDLER PULLEY SUB-ASSY (See page 14-307)

REMOVE TIMING BELT NO.2 COVER (See page 14-307)

REMOVE TIMING BELT NO.1 COVER (See page 14-307)

REMOVE TIMING BELT GUIDE

REMOVE TRANSVERSE ENGINE ENGINE MOUNTING BRACKET (See page 14-307)

SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-307)

REMOVE TIMING CHAIN COVER PLATE (See page 14-307)

AVENSIS REPAIR MANUAL (RM1018E)
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20. REMOVE TIMING BELT (See page 14-307)

23.
(@)

A08528

24.
(@)

(b)

A09583

21. REMOVE CRANKSHAFT TIMING PULLEY

(@ If the timing pulley cannot be removed by hand, use SST
to remove the pulley.
SST 09950-50013 (09951-05010, 09952-05010,

09953-05010, 09953-05020, 09954—-05021)
A09582

22. REMOVE CRANKSHAFT SEAL

(@) Using a knife, cut off the oil seal lip.

(b) Using a screwdriver, pry out the oil seal.

NOTICE:

Be careful not to damage the crankshaft. Warp tip of the

screwdriver with tape.

INSTALL CRANKSHAFT SEAL

Using SST and a hammer, tap in the oil seal until its sur-
face is flush with the oil pump edge.

SST 09316-60011 (09316—00011)

INSTALL CRANKSHAFT TIMING PULLEY

Align the keyway of the timing pulley with the key located
on the crankshatft, slide the pulley into place.

Using SST and a hammer, tap in the timing pulley with the
angle sensor facing inward.

SST 09223-46011

25. SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-307)
SST  09960-10010 (09962—01000, 09963—-01000)

26. INSTALL TIMING BELT (See page 14-307)

27. CHECK VALVE TIMING (See page 14-307)

28. INSTALL TIMING CHAIN COVER PLATE (See page 14-307)

AVENSIS REPAIR MANUAL (RM1018E)
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29.
30.
31.
32.
33.
34.

35.
36.
37.

38.
39.

40.

41.
42.

INSTALL TRANSVERSE ENGINE ENGINE MOUNTING BRACKET (See page 14-307)
INSTALL TIMING BELT GUIDE (See page 14-307)

INSTALL TIMING BELT NO.1 COVER (See page 14-307)

INSTALL TIMING BELT NO.2 COVER (See page 14-307)

INSTALL IDLER PULLEY SUB-ASSY (See page 14-307)

INSTALL CRANKSHAFT PULLEY (See page 14-307)

SST 09213-54015 (90105-08076), 09330-00021

INSTALL ENGINE MOUNTING INSULATOR SUB-ASSY RH (See page 14-307)
INSTALL POWER STEERING IDLE PULLEY BRACKET (See page 14-286)
ADJUST V (COOLER COMPRESSOR TO CRANKSHAFT PULLEY) BELT NO.1
(See page 14-269)

INSTALL INJECTOR DRIVER (See page 14—286)

INSTALL ENGINE COVER NO.1

Torque: 8.0 N -m (82 kgf -cm, 71 in. -lbf)

INSTALL FRONT WHEEL RH

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

ADD ENGINE OIL

CHECK FOR ENGINE OIL LEAKS

AVENSIS REPAIR MANUAL (RM1018E)
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CYLINDER HEAD GASKET (1AZ-FE)
COMPONENTS

141BA-01

Engine Room
Cover Side

@— 7.0(71,62in.-Ibf) |
@—1 7.0(71,62in.Ibf) |

)
Q3

Engine Cover Sub—assy No. 1

Radiator Support
Opening Cover

Fan and Generator V Belt

Engine Under Cover RH
/ Engine Under Cover LH

® | N-m (kgf-cm, ft-Ibf) |: Specified torque

A77310

AVENSIS REPAIR MANUAL (RM1018E)
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Cooler Refrigerant
Suction Hose No. 1
(LHD (w/ Air Conditioner)

[ 5.0(51,44in.-Ibf) |

Steering Position Type) Cooler Bracket
. (LHD (w/ Air Conditioner)
e_:’_s—| 7.0(71,62in. Ibf) | ) 3 Steering Position Type)

i [5.0(51,44in.Ibf) |ep>

JJ 7.0(71,62in.-bf) |

\
Oil Reservoir Bracket No. 1

~

Engine Mounting Bracket No. 2 RH

[ 7.0(71,62in.-Ibf) —&3

|
|
|
|
|
I
<

52 (530, 38)

;

\

\

52 (530, 38)

©n
= Vane Pump Oil Reservoir Assy

@ 8.0(82, 44in. i) |

Kw 8.0 (82, 44in.-Ibf)

N Vane Pump Assy
Return Tube Sub—assy %—| 8.0(82, 44 in. Ibf) |

(=}

37(377,27) ) %
N/&
Transverse Engine Engine

Mounting Insulator d

21 (214, 16) D

c}

O N Generator Assy

Exhaust Pipe Assy Front
Exhaust Pipe Assy Center

43 (440, 32)

| N-m (kgf-cm, ft-1bf) |: Specified torque 43 (440, 32)
B & Non-reusable part

A77319
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Accelerator Control
Cable Sub—assy

30 (305, 22)

Heater Inlet Water Hose

Union To Connector
Tube Hose

ii——

Air Cleaner Assembly

Battery Tray \/\‘\> Wi Hose

| N-m (kgf-cm, ft-Ibf) |: Specified torque
B o Non-reusable part

A77325
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14-156
ENGINE MECHANICAL — CYLINDER HEAD GASKET (1AZ-FE)

9.0(90, 80in.-Ibf) |

N’%%

14 (143, 10)

11 (115, 8.0)

Cylinder Head Cover Sub—assy

¢ Gasket

| N-m (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part

AVENSIS REPAIR MANUAL (RM1018E)
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[9.0(90,80in.1bf) |—¢p ® Caskety

|
Chain Tensioner Assy No. 1 :

3. <6

Timing Chain or Belt Cover Sub—assy

V-ribbed Belt Tensioner
Sub-assy

60 (610, 44) —&
60 (610, 44)

43 (440, 32) v

¢ Oil Seal

ﬁ; =3

Crank Position Sensor

6 o ) “~ay—{9.0(90, 80 in. Ibf) |
[170(1,735, 125) |—®”

Crankshaft Pulley

Chain Sub-assy

Chain Tensioner
Slipper

Chain Vibration
Damper No. 1

Oil Pump
Drive Gear

19(195, 14) >

\
\
\
\
&
A
\
\
\
\
S

Camshaft Position 6 | 9.0(90, 80 in. Ibf) |—@§T

Sensor Plate No. 1
Timing Chain Guide

Oil Pan Sub—assy

B

. “‘ I
‘ i 5—1 9.0 (90, 80in. Ibf) |

[ 9.0(90, 80in.-Ibf) —&

| N-m (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part

AT7327
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30 (306, 22)

Intake Manifold

Leaded Gasoline type:

¢ Gasket

Manifold Converter
Insulator No. 1

Exhaust Manifold
Converter Sub—assy

o | N-m (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part

¢ Gasket

12(122,9.0)

12(122,9.0)

Nt

Unleaded type:
Manifold Converter
Insulator No. 1

37 (378, 27)

44 (449, 32)
[
O
44 (449, 32)

Exhaust Manifold
Stay No. 2

Unleaded Gasoline type:
Exhaust Manifold Converter Sub—assy

AT77326
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30 (301, 22)
30 (301, 22) a

'
Bearing Cap No. 1 %

g ¥
?
@ ‘a}i% % §—| 9.0(92, 80in.-Ibf) |
| % % %— Bearing Cap No. 3

- 1st: 79 (800, 58
Camshaft Timing St 79 ( )

2)- g 2)
o'-,.
; 2nd: Turn 90 °
Oil Control Valve Assy

Camshaft Bearing No. 2

€ O-ring

Cylinder Head

[ 9.0(92,79in.-Ibf) | S

@ Cylinder Head Gasket

Oil Level Gauge
Sub-assy

[ 9.0(92,80in.-Ibf) |

Oil Level Gauge
Guide

€ O-ring

| N-m (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part

A77328
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141BB-01

REPLACEMENT

DISCHARGE FUEL SYSTEM PRESSURE (See page 11-15)
REMOVE FRONT WHEEL RH

REMOVE RADIATOR SUPPORT OPENING COVER

REMOVE ENGINE ROOM COVER SIDE

REMOVE ENGINE UNDER COVER RH

REMOVE ENGINE UNDER COVER LH

DRAIN COOLANT (See page 16-19)

DRAIN ENGINE OIL

Install a new gasket and the drain plug after draining engine oil.
Torque: 25 N -m (255 kgf -cm, 18 ft -Ibf)

REMOVE ENGINE COVER SUB-ASSY NO.1 (See page 14-121)
REMOVE FAN AND GENERATOR V BELT (See page 14-105)
SST 09249-63010

11. REMOVE GENERATOR ASSY (See page 19-20)

12. REMOVE EXHAUST PIPE ASSY FRONT (See page 15-7)

NG MNP

~—~
L

= ©
o -

13. SEPARATE VANE PUMP ASSY
(@) Remove the 2 bolts and separate the vane pump.

Y ' A77292

14. REMOVE IGNITION COIL ASSY
(@ Remove the 4 bolts and 4 ignition cails.

15. SEPARATE RETURN TUBE SUB-ASSY
(@ Remove the 3 bolts and separate the return tube as
shown in the illustration.

(8 A77299

AVENSIS REPAIR MANUAL (RM1018E)
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16.

(@)

SEPARATE COOLER REFRIGERANT SUCTION HOSE
NO.1 (LHD(W/ AIR CONDITIONER) STEERING
POSITION TYPE)

Remove the 2 nuts and separate the suction hose.

17. SEPARATE VANE PUMP OIL RESERVOIR ASSY

NOTICE:
Do not disconnect the 2 hoses.

A77308

A77306

18.

(@)

19.

(@)

REMOVE OIL RESERVOIR BRACKET NO.1
Remove the 2 bolts and the oil reservoir bracket No. 1.

SEPARATE ENGINE WIRE
Remove the bolt and separate the clamp and the engine
wire.

20. REMOVE ENGINE SERVICE COVER BRACKET RH (W/O AIR CONDITIONING)
(@ Remove the bolt and the engine service cover bracket RH.

AVENSIS REPAIR MANUAL (RM1018E)

21.

(@)

REMOVE COOLER BRACKET (LHD(W/ AIR
CONDITIONER) STEERING POSITION TYPE)
Remove the bolt and the cooler hose bracket.
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22.

(@)

23.
24.
25.
26.
27.

28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

REMOVE ENGINE SERVICE COVER BRACKET RH (RHD(W/ AIR CONDITIONER) STEERING
POSITION TYPE)
Remove the bolt and the engine service cover bracket RH.
REMOVE CYLINDER HEAD COVER SUB-ASSY (See page 14-139)
SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-139)
REMOVE ENGINE MOUNTING BRACKET NO.2 RH (See page 14-139)
REMOVE TRANSVERSE ENGINE ENGINE MOUNTING INSULATOR (See page 14-139)
REMOVE CRANKSHAFT PULLEY (See page 14-139)
SST 09213-54015 (91651-60855), 09330-00021, 09950-50013 (0995105010, 09952-05010,
09953-05020, 09954-05021)
REMOVE CHAIN TENSIONER ASSY NO.1 (See page 14-139)
REMOVE CRANKSHAFT POSITION SENSOR (See page 18-17)
REMOVE OIL PAN SUB-ASSY (See page 14-139)
SST 09032-00100
REMOVE V-RIBBED BELT TENSIONER ASSY (See page 14-139)
REMOVE TIMING CHAIN OR BELT COVER SUB-ASSY (See page 14-139)
REMOVE CRANKSHAFT POSITION SENSOR PLATE NO.1
REMOVE CHAIN TENSIONER SLIPPER
REMOVE CHAIN VIBRATION DAMPER NO.1
REMOVE TIMING CHAIN GUIDE (See page 14-139)
REMOVE CHAIN SUB-ASSY
REMOVE BATTERY
39. REMOVE AIR CLEANER ASSEMBLY WITH HOSE
(@) Disconnect the 2 connectors.
(b) Disconnect the air cleaner hose from the throttle body.

(c) Raise aclamp up, and slide it toward the air cleaner cap,
then remove the air cleaner cap from its case.

(d) Remove the air cleaner element.

(e) Remove the 4 bolts and the air cleaner case.

)

__1 e JIZIZ

A77302

40.
41.
42.
43.
44,

DISCONNECT RADIATOR HOSE INLET

DISCONNECT UNION TO CONNECTOR TUBE HOSE

DISCONNECT HEATER INLET WATER HOSE (W/ AIR CONDITIONING)
SEPARATE FUEL TUBE SUB-ASSY (See page 11-26)

SEPARATE ENGINE WIRE

AVENSIS REPAIR MANUAL (RM1018E)
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45. REMOVE THROTTLE BODY ASSY (See page 10-26)

46. REMOVE INTAKE MANIFOLD
(@ Remove the 5 bolts and 2 nuts, then remove the intake
manifold and gasket.

47. REMOVE INTAKE MANIFOLD INSULATOR NO.1

48. REMOVE MANIFOLD CONVERTER INSULATOR NO.1

(@) Disconnect the oxygen sensor connector.

(b) Remove the 2 bolts and nut, and then remove the manifold heat insulator.

49. REMOVE EXHAUST MANIFOLD CONVERTER
SUB-ASSY

(@) Remove the 2 bolts and 2 nuts, then detach the No. 1 and
No. 2 exhaust manifold stay.

(b) Disconnect the 3 oxygen sensor connectors.

0 A52499

(c) Remove the 5 nuts, the exhaust manifold and gasket.

50. REMOVE NO.2 CAMSHAFT (See page 14-171)

51. REMOVE CAMSHAFT (See page 14-171)

52. REMOVE CAMSHAFT TIMING OIL CONTROL VALVE ASSY (W/ VVT-i)
(@ Remove the bolt and the oil control valve.

AVENSIS REPAIR MANUAL (RM1018E)
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A32664

A56213

ENGINE MECHANICAL _— CYLINDER HEAD GASKET (1AZ-FE)

53. REMOVE CAMSHAFT BEARING NO.2

54. SUPPORT ENGINE ASSEMBLY WITH TRANSAXLE

(@ Install the oil pan sub—assy.

(b) Setthe jack under the engine assembly w/ transaxle, and
place a wooden block on the jack.

(c) Remove the chain block and sling devise.

55. REMOVE CYLINDER HEAD SUB-ASSY

(@) Using several steps, loosen the 10 cylinder head bolts,
with 10 mm bi—-hexagon wrench uniformly in the se-
guence shown in the illustration.

(b) Remove the 10 cylinder head bolts and plate washers.

NOTICE:

4
[} A77406

56. REMOVE CYLINDER HEAD GASKET

Overall Length

BT I

A77407

AVENSIS REPAIR MANUAL (RM1018E)

57.

(@)

Be careful not to drop washers into the cylinder head.
Head warpage or cranking could result from remov-
ing bolts and installing in incorrect order.

INSPECT CYLINDER HEAD SET BOLT

Using a vernier calipers, measure the length of the cylin-
der head set bolts from the seat to the end.

Standard bolt length:

161.3 to 162.3 mm (6.350 to 6.390 in.)

Maximum bolt length: 164.2 mm (6.465 in.)

If the length is greater than maximum, replace the cylinder head
set bolts.
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Lot No.

0 A77408
-
Cylinder 7+ ¢25t03 mlr;;
Head Gasket > 12.5t01.5mm
Cylinder Block A

0  * Seal Packing

ATT7437

[ 10 6 l 3 A77410
90°
Engine <:]
Front
Paint Mark

A00976

A77411

AVENSIS REPAIR MANUAL (RM1018E)

58. INSTALL CYLINDER HEAD GASKET
(@) Place a new cylinder head gasket on the cylinder block
surface with the Lot No. stamp upward.
NOTICE:
. Remove any oil from contact surface.
. Be careful of the installation direction.
. Place the cylinder head gently in order not to damage
the gasket with the bottom part of the head.
59. INSTALL CYLINDER HEAD SUB-ASSY
HINT:
The cylinder head set bolts are tightened in 2 successive steps.

(@ Apply a continuous bead (Diameter 2.5 to 3 mm (0.098 to
0.118 in.)) of seal packing as shown in the illustration.
Seal packing: Part No. 08826—-00080 or equivalent

NOTICE:

. Remove any oil from contact surface.

. Install the cylinder head within 3 minutes after apply-
ing seal packing.

e After installing the cylinder head, cylinder head bolts
must be tightened within 15 minutes.

. Do not start the engine within 2 hours after installing.

(b)  Apply a light coat of engine oil on the threads of the cylin-
der head bolts.

(c) Install the bolts and plate washers to the cylinder head.

NOTICE:

Do not drop the washers into the cylinder head.

(d) Using several steps, install and tighten the 10 cylinder
head bolts and plate washers with a 10 mm bi—hexagon
wrench uniformly, in the sequence shown in the illustra-
tion.

Torque: 79 N -m (806 kgf -cm, 58 ft -Ibf)

(e) Mark the front side of the cylinder head set bolts with
paint.

()  Retighten the cylinder head set bolts by 90° in the same
sequence as step (A).

(g) Check that each paint mark is now at a 90° angle to the
front.
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60. INSTALL CAMSHAFT TIMING OIL CONTROL VALVE ASSY (W/ VWT-i)

(@ Install a light coat of the engine oil to the new O-ring and install it to the oil control valve.

(b) Install the oil control valve with the bolt.
Torque: 9.0 N -m (92 kgf -cm, 79 in. -Ibf)

61. INSTALL CAMSHAFT (See page 14-171)

62. INSTALL NO.2 CAMSHAFT (See page 14-171)

0 A52499

63.

(@)

(b)

INSTALL EXHAUST MANIFOLD CONVERTER
SUB-ASSY

Install a new gasket and the exhaust manifold with the 5
nuts.

Torque: 37 N -m (378 kgf -cm, 27 ft -Ibf)

Install the No. 1 and No. 2 exhaust manifold stay with the
2 bolts and 2 nuts.
Torque: 44 N -m (449 kgf -cm, 32 ft -Ibf)

64. INSTALL EXHAUST MANIFOLD HEAT INSULATOR NO.1
Torque: 12 N -m (122 kgf -cm, 9.0 ft -Ibf)

A56446

65.

(@)

INSTALL INTAKE MANIFOLD

Install a new gasket and the intake manifold with the 5
bolts and 2 nuts.

Torque: 30 N -m (306 kgf -cm, 22 ft -Ibf)

66. INSTALL THROTTLE BODY ASSY (See page 10-26)

67. INSTALL FUEL TUBE SUB-ASSY (See page 11-19)

68. INSTALL AIR CLEANER ASSEMBLY WITH HOSE
Torque: 5.0 N -m (51 kgf -cm, 44 in. -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)
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69.

70.
71.

72.
73.
74.
75.
76.
7.
78.

79.
80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.
99.

100.
101.

INSTALL CHAIN VIBRATION DAMPER NO.1

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL CHAIN SUB-ASSY (See page 14-139)

INSTALL TIMING CHAIN GUIDE

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL CHAIN TENSIONER SLIPPER

Torque: 19 N -m (195 kgf -cm, 15 ft -Ibf)

INSTALL CRANKSHAFT POSITION SENSOR PLATE NO.1 (See page 14-171)
INSTALL TIMING CHAIN OR BELT COVER SUB-ASSY (See page 14-139)
INSTALL V-RIBBED BELT TENSIONER ASSY (See page 14-139)

INSTALL OIL PAN SUB-ASSY (See page 14-139)

INSTALL CRANKSHAFT POSITION SENSOR (See page 18-17)

INSTALL CRANKSHAFT PULLEY (See page 14-139)

SST 09213-54015 (91651-60855), 09330-00021

INSTALL CHAIN TENSIONER ASSY NO.1 (See page 14-139)

INSTALL TRANSVERSE ENGINE ENGINE MOUNTING INSULATOR

Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)

INSTALL ENGINE MOUNTING BRACKET NO.2 RH (See page 14-139)
INSTALL CYLINDER HEAD COVER SUB-ASSY (See page 14-139)

INSTALL ENGINE SERVICE COVER BRACKET RH (W/O AIR CONDITIONING)
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL COOLER BRACKET (LHD(W/ AIR CONDITIONER) STEERING POSITION TYPE)
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL ENGINE SERVICE COVER BRACKET RH (RHD(W/ AIR CONDITIONER) STEERING
POSITION TYPE)

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL ENGINE WIRE

INSTALL OIL RESERVOIR BRACKET NO.1

Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

INSTALL COOL ER REFRIGERANT SUCTION HOSE NO.1 (LHD(W/ AIR CONDITIONER)
STEERING POSITION TYPE)

INSTALL RETURN TUBE SUB-ASSY

Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

INSTALL IGNITION COIL ASSY

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL ENGINE COVER SUB-ASSY NO.1

Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

INSTALL VANE PUMP ASSY

Torque: 37 N -m (377 kgf -cm, 27 ft -1bf)

INSTALL EXHAUST PIPE ASSY FRONT (See page 15-7)

INSTALL GENERATOR ASSY (See page 19-20)

INSTALL FAN AND GENERATOR V BELT (See page 14-105)

SST 09249-63010

ADD COOLANT (See page 16-19)

ADD ENGINE OIL

CHECK FOR ENGINE COOLANT LEAKS (See page 16-13)

CHECK FOR ENGINE OIL LEAKS

CHECK FOR FUEL LEAKS

INSTALL FRONT WHEEL RH

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)
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REPLACEMENT

NG MNP

~—~
L

DISCHARGE FUEL SYSTEM PRESSURE (See page 11-15)
REMOVE FRONT WHEEL RH

REMOVE RADIATOR SUPPORT OPENING COVER

REMOVE ENGINE ROOM COVER SIDE

REMOVE ENGINE UNDER COVER RH

REMOVE ENGINE UNDER COVER LH

DRAIN COOLANT (See page 16-19)

DRAIN ENGINE OIL

Install a new gasket and the drain plug after draining engine oil.
Torque: 25 N -m (255 kgf -cm, 18 ft -Ibf)

9. REMOVE ENGINE COVER SUB-ASSY NO.1
(@) Remove the 2 nuts and the engine cover No. 1.

10.
11.
12.

13.
14.

15.
16.

REMOVE FUEL PRESSURE PULSATION DAMPER ASSY
SEPARATE FUEL TUBE SUB-ASSY (See page 11-33)
REMOVE FUEL PIPE SUB-ASSY NO.1 (See page 11-52)
SST 09023-12900

REMOVE FUEL PUMP ASSY (See page 11-52)

REMOVE FAN AND GENERATOR V BELT (See page 14-185)
SST 09249-63010

REMOVE GENERATOR ASSY (See page 19-20)

REMOVE EXHAUST PIPE ASSY FRONT (See page 15-7)

17. SEPARATE VANE PUMP ASSY

A77292

18.

(@)

REMOVE IGNITION COIL ASSY
Remove the 4 bolts and 4 ignition coils.

AVENSIS REPAIR MANUAL (RM1018E)

(@) Remove the 2 bolts and separate the vane pump.

141BO-01
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19. SEPARATE RETURN TUBE SUB-ASSY
(@) Remove the 3 bolts and separate the return tube shown
in the illustration.

[} A77299

20. SEPARATE COOLER REFRIGERANT SUCTIONHOSE
NO.1 (LHD STEERING POSITION TYPE)
(@ Remove the 2 nuts and separate the suction hose.

21. SEPARATE VANE PUMP OIL RESERVOIR ASSY

22. REMOVE OIL RESERVOIR BRACKET NO.1
(@ Remove the 2 bolts and the oil reservoir bracket No. 1.

A77308

23. SEPARATE ENGINE WIRE
(@ Remove the bolt and separate a clamp and the engine
wire.

A77306

AVENSIS REPAIR MANUAL (RM1018E)
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24. REMOVE COOLER BRACKET (LHD STEERING
POSITION TYPE)
(@) Remove the bolt and the cooler bracket.

25. REMOVE ENGINE SERVICE COVER BRACKET RH (RHD STEERING POSITION TYPE)
(@ Remove the bolt and the engine service cover bracket RH.
26. REMOVE CYLINDER HEAD COVER SUB-ASSY (See page 14-222)
27. SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-222)
28. REMOVE ENGINE MOUNTING BRACKET NO.2 RH (See page 14-222)
29. REMOVE TRANSVERSE ENGINE ENGINE MOUNTING INSULATOR (See page 14-222)
30. REMOVE CRANKSHAFT PULLEY (See page 14-222)
SST 09213-54015 (91651-60855), 09330-00021, 09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05021)
31. REMOVE CHAIN TENSIONER ASSY NO.1 (See page 14-222)
32. REMOVE CRANKSHAFT POSITION SENSOR (See page 18-17)
33. REMOVE OIL PAN SUB-ASSY (See page 14-222)
SST 09032-00100
34. REMOVE V-RIBBED BELT TENSIONER ASSY (See page 14-222)
35. REMOVE TIMING CHAIN OR BELT COVER SUB-ASSY (See page 14-222)
36. REMOVE CRANKSHAFT POSITION SENSOR PLATE NO.1 (See page 14-222)
37. REMOVE CHAIN TENSIONER SLIPPER
38. REMOVE CHAIN VIBRATION DAMPER NO.1
39. REMOVE TIMING CHAIN GUIDE (See page 14-222)
40. REMOVE CHAIN SUB-ASSY
41. REMOVE BATTERY

42. REMOVE AIR CLEANER ASSEMBLY WITH HOSE
(@) Disconnect the 2 connectors.

(b) Disconnect the 2 vacuum hoses.

(c) Disconnect the ventilation hose.

(d) Disconnect the air cleaner hose from the throttle body.

A77335

AVENSIS REPAIR MANUAL (RM1018E)
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(e) Raise aclamp up, and slide it toward the air cleaner cap,
then remove the air cleaner cap from its case.

(H Remove the air cleaner element.

() Remove the 4 bolts and the air cleaner case.

)

__1 o ZIIZ

50. REMOVE INTAKE MANIFOLD

(@ Remove the 5 bolts and 2 nuts.

(b) Disconnect the 2 vacuum hoses.

(c) Remove the 2 stud bolts.

(d) Remove the intake manifold and insulator.

8 A77302
43. DISCONNECT RADIATOR HOSE INLET
44, DISCONNECT UNION TO CONNECTOR TUBE HOSE
45. DISCONNECT HEATER INLET WATER HOSE
46. SEPARATE FUEL TUBE SUB-ASSY
47. SEPARATE ENGINE WIRE
48. REMOVE THROTTLE BODY ASSY (See page 10-44)
49. REMOVE CHARCOAL CANISTER ASSY
(8 AT77353
51. REMOVE INTAKE AIR CONTROL VALVE ASSY
(@) Remove the intake air control valve and gasket.
52.

(@)
(b)

REMOVE MANIFOLD CONVERTER INSULATOR NO.1
Disconnect the oxygen sensor connector.
Remove the 2 bolts and nut, and then remove the manifold insulator.

AVENSIS REPAIR MANUAL (RM1018E)
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(@)
(b)

[} A77350

(©)

53.

REMOVE EXHAUST MANIFOLD CONVERTER
SUB-ASSY

Remove the 2 bolts and 2 nuts, and then detach the No.
1 and No. 2 exhaust manifold stay.

Disconnect the 3 oxygen sensor connectors.

Remove the 5 nuts, the exhaust manifold and gasket.

54. REMOVE NO.2 CAMSHAFT (See page 14-240)

55. REMOVE CAMSHAFT (See page 14-240)

56. REMOVE CAMSHAFT TIMING OIL CONTROL VALVE ASSY

(@ Remove the bolt and the oil control valve.

A32664

(@)
(b)

(©)

A56213
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57.

58.

REMOVE CAMSHAFT BEARING NO.2

SUPPORT ENGINE ASSEMBLY WITH TRANSAXLE
Install the oil pan sub—assy.

Set the jack under the engine assembly w/ transaxle, and
place a wooden block on the jack.

Remove the chain block and sling devise.
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59. REMOVE CYLINDER HEAD SUB-ASSY

(@) Using several steps, loosen the 10 cylinder head bolts,
with 10 mm bi—-hexagon wrench uniformly in the se-
guence shown in the illustration.

(b) Remove 10 cylinder head bolts and plate washers.

NOTICE:

. Be careful not to drop washers into the cylinder head.

. Head warpage or cranking could result from remov-
ing bolts and installing incorrect order.

60. REMOVE CYLINDER HEAD GASKET

Overall Length

BT I

A77407

(0] A77408

AVENSIS REPAIR MANUAL (RM1018E)

61. INSPECT CYLINDER HEAD SET BOLT
(@ Using a vernier calipers, measure the length of the cylin-
der head set bolts from the seat to the end.
Standard bolt length:
161.3 to 162.3 mm (6.350 to 6.390 in.)
Maximum bolt length: 164.2 mm (6.465 in.)
If the length is greater than maximum, replace the cylinder head
set bolts.

62. INSTALL CYLINDER HEAD GASKET

(@) Place a new cylinder head gasket on the cylinder block
surface with the Lot No. stamp upward.

NOTICE:

. Remove any oil from contact surface.

. Be careful of the installation direction.

. Place the cylinder head gently in order not to damage
the gasket with the bottom part of the head.

63. INSTALL CYLINDER HEAD SUB-ASSY

HINT:

The cylinder head set bolts are tightened in 2 successive steps.
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-
Cylinder 77+ ¢25t03 mlr;;
Head Gasket > 12.5t01.5mm
Cylinder Block A

0  * Seal Packing

ATT7437

& 10 6 l 3 A77410
90°
Engine <:]
Front
Paint Mark

A77411

A00976

(@ Apply a continuous bead (Diameter 2.5 to 3 mm (0.098 to
0.118 in.)) of seal packing as shown in the illustration.
Seal packing: Part No. 08826—-00080 or equivalent

NOTICE:

. Remove any oil from contact surface.

. Install the cylinder head within 3 minutes after apply-
ing seal packing.

e  After installing the cylinder head, cylinder head bolts
must be tightened within 15 minutes.

. Do not start the engine within 2 hours after installing.

(b)  Apply a light coat of engine oil on the threads of the cylin-
der head bolts.

(c) Install bolts and plate washers to the cylinder head.

NOTICE:

Do not drop the washers into the cylinder head.

(d) Using several steps, install and tighten the 10 cylinder
head bolts and plate washers with a 10 mm bi—hexagon
wrench uniformly, in the sequence shown in the illustra-
tion.

Torque: 79 N -m (806 kgf -cm, 58 ft -Ibf)

(e) Mark the front side of the cylinder head set bolts with
paint.

(H  Retighten the cylinder head set bolts by 90° in the same
sequence as a step (d).

(g) Check that each paint mark is now at a 90° angle to the

front.

64. INSTALL CAMSHAFT TIMING OIL CONTROL VALVE ASSY

(@ Install a light coat of the engine oil to the new O-ring and install it to the oil control valve.

(b) Install the oil control valve with the bolt.
Torque: 9.0 N -m (92 kgf -cm, 79 in. -Ibf)

65. INSTALL CAMSHAFT (See page 14—240)

66. INSTALL NO.2 CAMSHAFT (See page 14-240)

AVENSIS REPAIR MANUAL (RM1018E)
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67. INSTALL EXHAUST MANIFOLD CONVERTER
SUB-ASSY

(@ Install a new gasket and the exhaust manifold with the 5
nuts.
Torque: 37 N -m (378 kgf -cm, 27 ft -Ibf)

(b) Install the No. 1 and No. 2 exhaust manifold stays with the
2 bolts and 2 nuts.
Torque: 44 N -m (449 kgf -cm, 32 ft -Ibf)

Install the intake manifold and insulator with the 5 bolts and 2 nuts.

INSTALL CRANKSHAFT POSITION SENSOR PLATE NO.1 (See page 14-240)
INSTALL TIMING CHAIN OR BELT COVER SUB-ASSY (See page 14-222)
INSTALL V-RIBBED BELT TENSIONER ASSY (See page 14-222)

INSTALL CRANKSHAFT POSITION SENSOR (See page 18-17)

INSTALL CHAIN TENSIONER ASSY NO.1 (See page 14-222)
INSTALL TRANSVERSE ENGINE ENGINE MOUNTING INSULATOR

[} A77350
68. INSTALL EXHAUST MANIFOLD HEAT INSULATOR NO.1
Torque: 12 N -m (122 kgf -cm, 9.0 ft -1bf)
69. INSTALL INTAKE AIR CONTROL VALVE ASSY
(@) Install a new gasket and the intake air control valve.
70. INSTALL INTAKE MANIFOLD
(@ Install the 2 stud bolts.
Torque: 10 N -m (97 kgf -cm, 84 in. -Ibf)
(b)
Torque: 30 N -m (306 kgf -cm, 22 ft -Ibf)
71. INSTALL THROTTLE BODY ASSY (See page 10-44)
72. INSTALL AIR CLEANER ASSEMBLY WITH HOSE
Torque: 5.0 N -m (51 kgf -cm, 44 in. -Ibf)
73. INSTALL CHAIN VIBRATION DAMPER NO.1
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)
74. INSTALL CHAIN SUB-ASSY (See page 14-222)
75. INSTALL TIMING CHAIN GUIDE
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)
76. INSTALL CHAIN TENSIONER SLIPPER
Torque: 19 N -m (195 kgf -cm, 15 ft -Ibf)
77.
78.
79.
80. INSTALL OIL PAN SUB-ASSY (See page 14-222)
81.
82. INSTALL CRANKSHAFT PULLEY (See page 14-222)
SST 09213-54015 (91651-60855), 09330-00021
83.
84.
Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)
85.

INSTALL ENGINE MOUNTING BRACKET NO.2 RH (See page 14-222)

AVENSIS REPAIR MANUAL (RM1018E)
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86.
87.

88.

89.

90.
91.

92.

93.
94.

95.
96.
97.
98.

99.

100.
101.

102.
103.
104.
105.
106.
107.

INSTALL CYLINDER HEAD COVER SUB-ASSY (See page 14-222)
INSTALL COOLER BRACKET (LHD STEERING POSITION TYPE)
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL ENGINE SERVICE COVER BRACKET RH (RHD STEERING POSITION TYPE)
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL OIL RESERVOIR BRACKET NO.1

Torque: 8.0 N -m (82 kgf-cm, 71 in. -Ibf)

INSTALL COOLER REFRIGERANT SUCTION HOSE NO.1 (LHD STEERING POSITION TYPE)
INSTALL RETURN TUBE SUB-ASSY

Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

INSTALL IGNITION COIL ASSY

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL FUEL PUMP ASSY (See page 11-52)

INSTALL FUEL PIPE SUB-ASSY NO.1 (See page 11-52)

SST 09023-12900

INSTALL FUEL TUBE SUB-ASSY (See page 11-33)

INSTALL FUEL PRESSURE PULSATION DAMPER ASSY (See page 11-52)
INSTALL ENGINE COVER SUB-ASSY NO.1

Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

INSTALL VANE PUMP ASSY

Torque: 37 N -m (377 kgf -cm, 27 ft -Ibf)

INSTALL EXHAUST PIPE ASSY FRONT (See page 15-7)

INSTALL GENERATOR ASSY (See page 19-20)

INSTALL FAN AND GENERATOR V BELT (See page 14-185)

SST 09249-63010

ADD COOLANT (See page 16-31)

ADD ENGINE OIL

CHECK FOR ENGINE COOLANT LEAKS (See page 16-25)
CHECK FOR ENGINE OIL LEAKS

CHECK FOR FUEL LEAKS

INSTALL FRONT WHEEL RH

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)
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CYLINDER HEAD GASKET (1CD-FTV)
COMPONENTS
V (Cooler
v ey P
Belt No. 1

72 (734, 53)

39 (398, 29)

Power Steering

— Air/CI;smer Cap w/ Hose
7.0(71,62in. 1bh) |—@ e A CIean\erJ ;Elemem

S B N _—
% @ Alr Cleaner Case —

Engine Under Cover Sub-assy No. 1

Battery Tray

Engine Under Cover LH

v | N-m (kgf-cm, ft-Ibf) |: Specified torque

A79429

AVENSIS REPAIR MANUAL (RM1018E)
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Engine Mounting Insulator
Sub-assy RH

8.3 (85, 73in.-Ibf) |

Union To Connector Tube Hose

\ . —
Vacuum Reservoir Sub-assy -

[ 5.0 (51, 44 in. Ibf) |—§

Injector Driver 4?%

Radiator Hose Inlet

7.5(76, 66 in.-Ibf) |

‘ % w/ Cold Area: B
Heater Bracket
/7 -
w/ Cold Area: -

Heater Pump Assy

Radiator Hose Outlet

25 (255, 18)

)
Fuel Filter Assy

Compression Spring

25 (255, 18)

Air Tube No. 2

Exhaust Pipe Assy Front

¢ Gasket

| 7.5 (76, 66 in.-Ibf) |—@

Compression Spring

[ 7.5(76,66n.-Ibf) |

# Gasket  w/ Cold Area:
N-m (kaf- -1bf) |: ifi .
| N-m (kgf-cm, ft-Ibf) |: Specified torque Exhaust Plpe Assy

y @ Non-reusable part A79430

AVENSIS REPAIR MANUAL (RM1018E)
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Turbo Insulator No. 1

20 (204, 15)
©—| 20 (204, 15)

Exhaust Manifold Heat Insulator No. 2

& 12(122,8.9)

Turbocharger Sub—assy

K= @ Gasket

. Gasket
|

B RS\

Turbo Oil Inlet Pipe
Sub-assy

Exhaust Manifold
Converter Sub—assy

56 (571, 41)

61 (622, 45) (% G

Manifold Stay

¢

| N-m (kgf-cm, ft-Ibf) |: Specified torque
y @ Non-reusable part A79422

AVENSIS REPAIR MANUAL (RM1018E)
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* Gasket

Timing Chain Cover Plate
Timing Belt No. 2 Cover Timing Belt

Seal Washer

[ 7.4(76, 66 in.-Ibf)

37 (375, 27)

Timing Belt
Tensioner

Generator V belt

Glow Plug
' No.1 Connector

[74(76,66in.Ibf) | -7
e 83(7:r;r:)<shaft Pulley =~ Glow Plug
Screw Grommet

Idler Pulley Glow Plug Assy

| N-m (kgf-cm, ft-Ibf) | : Specified torque

* Replace only if damaged

Y/\\/l:mclc REDAIR MANUAL (RM1018E) A61211
\ 7
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*42 (428, 31)

46 (469, 34)

®—| 5.0(51,44in.-bf) |

K Injection Pipe Clamp No. 2

Injection Pipe Sub—assy

*31 (316, 23)
34 (347, 25)

*42 (428, 31)
46 (469, 34)

*31 (316, 23) Common Rail Assy

34 (347, 25)

© Fuel Inlet Pipe S e
| Sub—assy | %
‘ ? o Fuel Hose No. 4

Camshaft Timing Pulley |

Vacuum Pump Assy

| N-m (kgf-cm, ft-Ibf) |: Specified torque

€ Non-reusable part
* Use SST

Y A79431

AVENSIS REPAIR MANUAL (RM1018E)
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22 (224, 16)

27 (270, 20)

[ € Gasket &

E Q

Washer —& -7

>

Nozzle Holder Clamp e 4 Fuel Injector

Nozzle Leakage
Pipe Assy

Injector Assy

/@ ¢ O-ring

@ Injection Nozzle Seat ™

" [20(204, 15)

See page 14-332

1st 45 (459, 33)
2nd Turn 90 °
3rd Turn 90 °
4th Turn 90 °

X 18

Plate Washer —@

| N-m (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part

Back—up Ring |:§

13(135,9.7)

Gasket

No. 2 Camshaft
Camshaft

Camshaft Carrier

A79432

AVENSIS REPAIR MANUAL (RM1018E)
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141CA-01

REPLACEMENT

REMOVE FRONT WHEEL RH

REMOVE ENGINE UNDER COVER LH

REMOVE ENGINE UNDER COVER SUB-ASSY NO.1
REMOVE ENGINE UNDER COVER RH

DRAIN ENGINE COOLANT (See page 16-44)

DRAIN ENGINE OIL (See page 14-342)

REMOVE RADIATOR SUPPORT OPENING COVER
REMOVE ENGINE ROOM COVER SIDE

REMOVE ENGINE COVER NO.1

Remove the 5 nuts and the engine cover.

REMOVE VACUUM RESERVOIR SUB-ASSY (See page 13-11)

PO 00N Ok WN P

[EnY
[N

. REMOVE AIR CLEANER ASSY (See page 14-286)
12. REMOVE BATTERY
13. REMOVE AIR TUBE NO.2 (See page 14-286)
14. REMOVE AIR TUBE NO.1 (See page 14-270)
15. REMOVE INJECTOR DRIVER (See page 14-286)

=
o

REMOVE V (COOLER COMPRESSOR TO CRANKSHAFT PULLEY) BELT NO.1
(See page 14-269)
17. REMOVE GENERATOR V BELT (See page 14-269)
18. SEPARATE POWER STEERING IDLE PULLEY BRACKET (See page 14-286)
19. REMOVE ENGINE MOUNTING INSULATOR SUB-ASSY RH (See page 14-307)
20. REMOVE CRANKSHAFT PULLEY (See page 14-307)
SST 09213-54015 (90105-08076), 09330-00021, 09950-50013 (0995105010, 09952-05010,
09953-05020, 09954-05031)
21. REMOVE IDLER PULLEY SUB-ASSY (See page 14-307)
22. REMOVE TIMING BELT NO.2 COVER (See page 14-307)
23. REMOVE TIMING BELT NO.1 COVER (See page 14-307)
24. REMOVE TIMING BELT GUIDE
25. REMOVE TRANSVERSE ENGINE ENGINE MOUNTING BRACKET (See page 14-307)
26. SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-307)
27. REMOVE TIMING CHAIN COVER PLATE (See page 14-307)
28. REMOVE TIMING BELT (See page 14-307)
HINT:
If re—using the timing belt, draw a direction arrow on the timing belt (in direction of engine revolution), and
place matchmarks on the pulleys and the timing belt.
29. REMOVE FUEL FILTER ASSY (See page 11-82)
30. REMOVE HEATER PUMP ASSY (W/ COLD AREA) (See page 13-11)
31. REMOVE HEATER BRACKET (W/ COLD AREA) (See page 13-11)
32. REMOVE FLOOR PANEL BRACE FRONT (See page 15-10)
33. REMOVE EXHAUST PIPE ASSY FRONT (See page 15-10)
34. REMOVE EXHAUST PIPE ASSY (W/ COLD AREA) (See page 13-11)
35. DISCONNECT RADIATOR HOSE INLET
36. DISCONNECT HEATER INLET WATER HOSE
37. DISCONNECT HEATER OUTLET WATER HOSE
38. DISCONNECT FUEL PIPE TO FUEL TUBE FUEL HOSE
39. DISCONNECT OIL COOLER HOSE
40. REMOVE TURBO INSULATOR NO.2 (See page 13-11)
41. REMOVE TURBO INSULATOR NO.1 (See page 13-11)

AVENSIS REPAIR MANUAL (RM1018E)
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42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

REMOVE EXHAUST MANIFOLD HEAT INSULATOR NO.2 (See page 13-11)
REMOVE MANIFOLD STAY NO.2 (See page 13-11)

REMOVE MANIFOLD STAY (See page 13-11)

REMOVE EXHAUST MANIFOLD CONVERTER SUB-ASSY (See page 13-11)
REMOVE TURBOCHARGER STAY (See page 13-11)

REMOVE TURBO WATER HOSE NO.1 (See page 13-11)

REMOVE TURBO WATER HOSE NO.2 (See page 13-11)

SEPARATE TURBO OIL INLET PIPE SUB-ASSY (See page 13-11)
REMOVE TURBOCHARGER SUB-ASSY (See page 13-11)

REMOVE CAMSHAFT POSITION SENSOR (See page 10-63)

REMOVE CAMSHAFT TIMING PULLEY (See page 14-318)

SST 09960-10010 (09962—-01000, 09963-01000)

53. REMOVE FUEL INLET PIPE SUB-ASSY

(@) Using SST, remove the fuel inlet pipe from the common
rail side.
SST 09023-12700

(b) Using SST, remove the fuel inlet pipe from the pump side.
SST 09023-12700

* NN NOTICE:

At ‘.’ After removing the fuel pipe, cover the common rail and the

), are14g|  INjector mounting holes with vinyl tape to prevent dust

from being introduced.

54. REMOVE INJECTION PIPE SUB-ASSY NO.1
(See page 11-60)
SST 09023-12700

(@ Remove the 2 nuts and 2 upper infection pipe clamps
from the intake manifold.

(b) Using SST, remove the injection pipe from the common
rail side.
SST 09023-12700

(c) Using SST, remove the injection pipe from the injector

55.

HINT:
Perfo
56.

HINT:
Perfo

side.
SST 09023-12700
(d)  After removing the fuel pipe, to prevent dust or foreign ob-

jects from being introduced, cover the common rail with
vinyl tape and protect the injector inlet with a vinyl or a
plastic bag.

REMOVE INJECTION PIPE SUB-ASSY NO.2

SST 09023-12700

rm the same procedures as injection pipe No. 1.
REMOVE INJECTION PIPE SUB-ASSY NO.3
SST 09023-12700

rm the same procedures as injection pipe No. 1.

AVENSIS REPAIR MANUAL (RM1018E)
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57. REMOVE INJECTION PIPE SUB-ASSY NO.4
SST 09023-12700
HINT:
Perform the same procedures as injection pipe No. 1.
58. REMOVE VACUUM PUMP ASSY (See page 14-318)
59. REMOVE NOZZLE HOLDER SEAL
(@) Using a screwdriver, pry out the 4 nozzle holder seals.

60. REMOVE CYLINDER HEAD COVER SUB-ASSY
(@ Remove the 10 bolts, the cylinder head cover and the
gasket.

p A79144

61. REMOVE NOZZLE LEAKAGE PIPE ASSY (See page 11-60)
62. REMOVE INJECTOR ASSY (See page 11-60)

HINT:
Since each injector assembly has a characteristic fuel injecting behavior, store them in correct order so that

they can be returned to the original locations when re—assembling.

63. REMOVE CAMSHAFT OIL SEAL RETAINER (See page 14-318)
64. REMOVE NO.2 CAMSHAFT (See page 14-318)

65. REMOVE CAMSHAFT (See page 14-318)

66. REMOVE CYLINDER HEAD SUB-ASSY

(@ Using several steps, loosen the 18 cylinder head bolts
uniformly in the sequence shown in the illustration. Re-
move the 18 cylinder head bolts and the plate washers.

NOTICE:

Cylinder head warpage or cracking could result from re-

moving bolts in incorrect order.

Y A09566

AVENSIS REPAIR MANUAL (RM1018E)
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A61194

(b) Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks on
a work bench.

NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der head and cylinder block.

HINT:

If the cylinder head is lift off, pry between the cylinder head and

cylinder block with a screwdriver.

67. REMOVE CYLINDER HEAD GASKET

s
Measuring Point
Y 16 mm (0.63in.)

A09555

-

Measuring Tip

Protrusion Hight

—~—

T

A09569

AVENSIS REPAIR MANUAL (RM1018E)

68. INSPECT CYLINDER HEAD SET BOLT
(@ Using vernier calipers, measure the tension portion diam-
eter of the bolts.
Standard outside diameter:
10.75 to 11.00 mm (0.4232 to 0.4331 in.)
Minimum outside diameter: 10.40 mm (0.4094 in.)
If the diameter is less than minimum, replace the bolt.

69. INSTALL CYLINDER HEAD GASKET
(@) Measure protrusion height of the piston heads.
(1) Clean the cylinder block with solvent.
(2) Set the piston to be measured to slightly before
TDC.
(3) Place adial indicator on the cylinder block, and cali-
brate the dial indicator at 0 mm (0 in.).
HINT:
. Place measuring tip of the dial indicator as shown in the
illustration.
. Make sure that the measuring tip is square to the cylinder
block gasket and the piston head when measuring.
(4) Find the most overhung position of the piston head
by slowly turning the crankshaft clockwise and
counterclockwise.
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O O

1.

[
X Measuring Point

o]

OO OOO O OOO O OOO O OOO

Front
e e
]
O
O
AW A\ A S A A S A
O 6 0 @)
O o)
o O o 02

O
o

O
a

A09571

(5) Measure a protrusion height of the piston head for
each cylinder at 2 places as shown in the illustra-
tion. (Total of 8 measurements.)

(6) Record the highest protrusion height from the 2

measurements at each cylinder.
(b) Select new cylinder head gasket.
HINT:
There are 5 sizes of new cylinder head gaskets, marked "A”,
"B, "C”, "D”, or "E”".
New cylinder head gasket thickness:

A 0.85t0 0.95 mm (0.0335 to 0.0374 in.)
0.90 to 1.00 mm (0.0354 to 0.0394 in.)
0.95 to 1.05 mm (0.0374 t0 0.0413 in.)
1.00to 1.10 mm (0.0394 t0 0.0433 in.)
1.05t0 1.15 mm (0.0413 t0 0.0453 in.)
Find the highest protrusion height among the 4
measurement records. Itis used to select a new cyl-
inder head gasket.

m|OjloO|®@

(1)

(2) Select the new gasket among A to E using the ma-
trix below.

New gasket matrix:

Piston protrusion mm (in.) Gasket size

0.165t0 0.220 (0.0065 to 0.0087) A

0.220t0 0.270 (0.0087 to 0.0106)

0.270t0 0.320 (0.0106 to 0.0126)

0.320t0 0.370 (0.0126 t0 0.0146)

m|o|O|®m

0.370t00.425 (0.0146 t0 0.0167)

e G N
/\
N A
W i N B
Ve Ve Ve W C
Ve Ve Ve Ve VNI, D
Ve Ve Ve Ve Ve Wil
P E A80117
<=3 FRONT
A AGNS CQ CQo
ST
) D
Y
Q) N o
G A
0 A56055
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(c) Place new cylinder head gasket on the cylinder block.
NOTICE:
Pay attention to mounting orientation.
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Y A A A A

A61189

A61190

A09683

72.  INSTALL CAMSHAFT (See page 14-318)

70.
HINT:

INSTALL CYLINDER HEAD SUB-ASSY

The cylinder head bolts are tightened in 4 successive
steps (steps (c), (e), (f) and (g)).

If the cylinder head bolt is broken or deformed, replace it
with a new bolt.

(@ Apply alight coat of engine oil on the threads of the cylin-
der head bolts and the plate washers.

(b) Install the plate washer to the cylinder head bolt.

(c) Using several steps, install and tighten the 18 cylinder
head bolts uniformly in the sequence shown in the illustra-
tion.

Torque: 45 N -m (459 kgf -cm, 33 ft -Ibf)

HINT:

See the table below for the bolt length.

Bolt Type BoltLength
(A) 160mm (6.30in.)
(B) 104mm (4.09in.)

If the cylinder head bolt does not meet the torque specification,
replace the cylinder head bolt with a new bolt.

(d) Mark the front of the cylinder head bolt with paint.

(e) Retighten the cylinder head bolts by 90° in the same se-
guence as step (c).

(  Retighten the cylinder head bolts by additional 90° in the
same sequence as step (c).

(g) Retighten the cylinder head bolts by one more additional
90° in the same sequence as step (c).

(h) Check that each painted mark is now at the intake man-
ifold side.

71. SET NO. 1 CYLINDER TO TDC/COMPRESSION

(@) Using the crankshaft pulley bolt, turn the crankshaft to set
the dot mark of the crankshaft timing pulley at the position
of 90 ° BTDC.

NOTICE:

If the timing belt is disengaged, having the crankshaft tim-
ing pulley at wrong angle can cause the piston head and
valve head to come into contact with each other.

73. INSTALL NO.2 CAMSHAFT (See page 14-318)
74. REMOVE CAMSHAFT OIL SEAL (See page 14-318)
75. INSTALL CAMSHAFT OIL SEAL (See page 14-318)

SST 09223-46011
AVENSIS REPAIR MANUAL (RM1018E)
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76.
7.

78.
79.
80.

INSTALL CAMSHAFT OIL SEAL RETAINER (See page 14-318)
INSTALL CAMSHAFT TIMING PULLEY (See page 14-318)
SST 09960-10010 (09962—-01000, 09963-01000)

INSTALL CAMSHAFT POSITION SENSOR (See page 10-64)
INSTALL INJECTOR ASSY (See page 11-60)

INSTALL NOZZLE LEAKAGE PIPE ASSY (See page 11-60)
SST 09992-00242

81. INSTALL CYLINDER HEAD COVER SUB-ASSY
(@ Remove any old packing (FIPG) material.
(b)  Apply seal packing to the cylinder head.
Seal packing: Part No. 08826—-00080 or equivalent
(c) Install the gasket to the head cover.
(d) Install the cylinder head cover with the 10 bolts.
Torque: 13 N -m (135 kgf -cm, 9.7 ft -Ibf)

82.

(@)
83.

INSTALL NOZZLE HOLDER SEAL
Install 4 new nozzle holder seals.
INSTALL VACUUM PUMP ASSY (See page 14-318)
84. INSTALL INJECTION PIPE SUB-ASSY NO.1
(See page 11-60)
NOTICE:
When assembling the pipes, perform the operation with the
engine cold under room temperature.
(@ Remove the vinyl or the plastic bag from the injector and
vinyl tape from the common rail.
(b)  Temporarily install the injection pipe.

AVENSIS REPAIR MANUAL (RM1018E)
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A79147

(€)

(d)

HINT:

(e)

Using SST, tighten the nut of the injection pipe to the com-
mon rail side.

SST 09023-12700

Torque:

42 N-m (428 kgf -cm, 31 ft -Ibf) for a used pipe using SST
46 N-m (469 kgf -cm, 34 ft -1bf) for a used pipe not using
SST

31 N'm (316 kgf -cm, 23 ft -Ibf) for a new pipe using SST
34 N'm (347 kgf -cm, 25 ft -Ibf) for a new pipe not using
SST

Use a torque wrench with a fulcrum length of 30 cm
(12.81 in.)

Check if the used pipe has deflection or is installed prop-
erly after injection pipe is reassembled. If there is deflec-
tion or if it can not be installed properly, replace the used
pipe with a new pipe.

Using SST, tighten the nut of the injection pipe to the injec-
tor side.

SST 09023-12700

Torque:

42 N-m (428 kgf -cm, 31 ft -Ibf) for a used pipe using SST
46 N-m (469 kgf -cm, 34 ft -1bf) for a used pipe not using
SST

31 N'm (316 kgf -cm, 23 ft -Ibf) for a new pipe using SST
34 N'm (347 kgf -cm, 25 ft -Ibf) for a new pipe not using
SST

Use a torque wrench with a fulcrum length of 30 cm
(12.81 in.)

Check if the used pipe has deflection or is installed prop-
erly after injection pipe is reassembled. If there is deflec-
tion or if it can not be installed properly, replace the used
pipe with a new pipe.

Install the 2 upper injection pipe clamps with the 2 nuts.
Torque: 5.0 N -m (51 kgf -cm, 44 in. -|bf)

85. INSTALL INJECTION PIPE SUB-ASSY NO.2

SST 09023-12700
HINT:

Perform the same procedures as injection pipe No. 1.
86. INSTALL INJECTION PIPE SUB-ASSY NO.3

SST 09023-12700
HINT:

Perform the same procedures as injection pipe No. 1.
87. INSTALL INJECTION PIPE SUB-ASSY NO.4

SST 09023-12700
HINT:

Perform the same procedures as injection pipe No. 1.

AVENSIS REPAIR MANUAL (RM1018E)
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88. INSTALL FUEL INLET PIPE SUB-ASSY

NOTICE:

. In case of having the cylinder head gasket replaced,
must replace fuel inlet pipe, too.

e When assembling the pipe, perform the operation
with the engine cold under room temperature.

(@) Temporarily install the new fuel inlet pipe.

A79148

(b) Using SST, tighten the nut of the fuel inlet pipe to the com-
mon rail side.
SST 09023-12700
Torque:
42 N-m (428 kgf -cm, 31 ft -Ibf) for a used pipe using SST
46 N-m (469 kgf -cm, 34 ft -1bf) for a used pipe not using
SST
31 N'm (316 kgf -cm, 23 ft -Ibf) for a new pipe using SST
A79149 34 N-m (347 kgf -cm, 25 ft -Ibf) for a new pipe not using
SST

e Use atorque wrench with a fulcrum length of 30 cm
(12.81 in.)

e Check if the used pipe has deflection or is installed prop-
erly after inlet pipe is reassembled. If there is deflection
or if it can not be installed properly, replace the used pipe
with a new pipe.

(c) Using SST, tighten the nut of the fuel inlet pipe to the
pump side.
SST 09023-12700
Torque:
42 N-m (428 kgf -cm, 31 ft -Ibf) for a used pipe using SST
46 N-m (469 kgf -cm, 34 ft -1bf) for a used pipe not using
SST
31 N'm (316 kgf -cm, 23 ft -Ibf) for a new pipe using SST
34 N'm (347 kgf -cm, 25 ft -Ibf) for a new pipe not using

SST

HINT:

e Use a torque wrench with a fulcrum length of 30 cm
(12.81 in.)

e Check if the used pipe has deflection or is installed prop-
erly after inlet pipe is reassembled. If there is deflection
or if it can not be installed properly, replace the used pipe
with a new pipe.

89. INSTALL TURBOCHARGER SUB-ASSY (See page 13-11)

90. INSTALL TURBO OIL INLET PIPE SUB-ASSY (See page 13-11)

91. INSTALL TURBOCHARGER STAY (See page 13-11)

92. INSTALL EXHAUST MANIFOLD CONVERTER SUB-ASSY (See page 13-11)
93. INSTALL MANIFOLD STAY NO.2 (See page 13-11)

94. INSTALL EXHAUST MANIFOLD HEAT INSULATOR NO.2 (See page 13-11)
AVENSIS REPAIR MANUAL (RM1018E)
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95.
96.
97.
98.
99.

100.
101.
102.
103.

104.
105.
106.
107.
108.
109.
110.
111.
112.

113.
114.
115.

116.
117.
118.
119.
120.
121.

122.

123.
124,
125.
126.
127.
128.

INSTALL TURBO INSULATOR NO.1 (See page 13-11)

INSTALL TURBO INSULATOR NO.2 (See page 13-11)

INSTALL EXHAUST PIPE ASSY (W/ COLD AREA) (See page 13-11)
INSTALL EXHAUST PIPE ASSY FRONT (See page 15-10)

INSTALL FLOOR PANEL BRACE FRONT (See page 15-10)

INSTALL HEATER BRACKET (W/ COLD AREA) (See page 13-11)

INSTALL HEATER PUMP ASSY (W/ COLD AREA) (See page 13-11)
INSTALL FUEL FILTER ASSY (See page 11-82)

SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-307)

SST 09960-10010 (09962—-01000, 09963-01000)

INSTALL TIMING BELT (See page 14-307)

CHECK VALVE TIMING (See page 14-307)

TIMING CHAIN COVER PLATE (See page 14-307)

INSTALL TRANSVERSE ENGINE ENGINE MOUNTING BRACKET (See page 14-307)
INSTALL TIMING BELT GUIDE (See page 14-307)

INSTALL TIMING BELT NO.1 COVER (See page 14-307)

INSTALL TIMING BELT NO.2 COVER (See page 14-307)

INSTALL IDLER PULLEY SUB-ASSY (See page 14-307)

INSTALL CRANKSHAFT PULLEY (See page 14-307)

SST 09213-54015 (90105-08076), 09330-00021

INSTALL ENGINE MOUNTING INSULATOR SUB-ASSY RH (See page 14-307)
INSTALL POWER STEERING IDLE PULLEY BRACKET (See page 14-307)
ADJUST V (COOLER COMPRESSOR TO CRANKSHAFT PULLEY) BELT NO.1
(See page 14-269)

INSTALL INJECTOR DRIVER (See page 14-286)

INSTALL AIR TUBE NO.1 (See page 14-270)

INSTALL AIR TUBE NO.2 (See page 14-286)

INSTALL AIR CLEANER ASSY (See page 14-286)

INSTALL VACUUM RESERVOIR SUB-ASSY (See page 13-11)

INSTALL ENGINE COVER NO.1

Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

INSTALL FRONT WHEEL RH

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

ADD ENGINE OIL

ADD ENGINE COOLANT (See page 16-44)

CHECK FOR FUEL LEAKS (See page 11-60)

CHECK FOR ENGINE OIL LEAKS

CHECK FOR ENGINE COOLANT LEAKS (See page 16-44)

CHECK FOR EXHAUST GAS LEAKS

AVENSIS REPAIR MANUAL (RM1018E)



14-76
ENGINE MECHANICAL — CYLINDER HEAD GASKET (1ZZ-FE/3ZZ—FE)

CYLINDER HEAD GASKET (1ZZ-FE/3ZZ-FE)
COMPONENTS

11111111

®— cip

Engine Room Side Cover RH
-
T

Clip
Retainer

Engine Under Cover No. 1

A79321
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Fan and Generator V Belt

25(255, 18)

o —{(HE0 7 ]

~

Terminal Cap S~ V—ribbed idler Assy No. 1

~

No. 1 \\%m-—-_.ﬁ_ G %TTUbe

! Generator Assy

Engine
Mounting

Insulator RH Cylinder Head Cover No. 2

B )
1 — .
S @; Fuel Pipe Clamp
Accelerator Control léﬁ Fuel Tube Sub-assy
. N
Cable Assy < f ZN&N Union to Connector Tube Hose

VSV Connector
%(r # ggmel Vapor Feed Hose No.1
77 = <~

QN (0 Fuel Vapor Feed Hose No.3
\'@) B F

— Mass Air Flow Meter Connector
&— Heater Inlet Water Hose
Fss {?7, Radiator Hose Inlet

Vacuum Hose Assy

Air Cleaner Hose No. 1
Water By—pass Hose No. 2
Water By—pass Hose

Compression Spring

<7 Exhaust pipe Assy Front
@ Gasket )

Compression Spring
| N-m (kgf-cm, ft-Ibf) | : Specified torque

O @ Non-reusable part

A76711
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&—9.0(92,80in.-bf) |

Ignition Coil Assy
! Ventilation Hose No. 2

[ 9.0(92,80in. Ibf) |—,—%

Seal Washer :—@

& )
—— Clamp Brack
Clamp Bracket ' == : K amp Bracket
| 11(112,8) | S ~ .
Clamp I;rac’:i)et %7 Ventilation Hose

Cylinder Head Cover
Sub-assy

Gasket

o[ N-m (kgf-cm, ft:Ibf) | : Specified torque

A76709
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Transverse Engine
Engine Mounting Bracket

47(479, 35) D=l

Chain Tensioner Assy No. 1

[ 9.0(92,80in.-Ibf) 3.
V-ribbed Belt q e

Tensioner Assy

Timing Chain or
Belt Cover Sub—assy

~

-1
|
|
|
1
|
|
|
1
1
|

13(133,10)(M6) | gy

19 (194, 14) (M8)

¢ Oil Seal

9.0 (92, 80 in. -Ibf) (L=20) _@ﬁ@

11 (112, 8) (L=35)

Crankshaft Pulley

138 (1,047, 102)

Water Pump Assy -7
Chain Sub-assy

\\\\ [95(9
N W
i\ 7
i \// "/

/.

P e e m——————————

- Crankshaft timing Sprocket

Crankshaft Position Sensor
Plate No. 1

| N-m (kgf-cm, ft-Ibf) | : Specified torque
0 @ Non-reusable part AB0625

AVENSIS REPAIR MANUAL (RM1018E)
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Camshaft Bearing Cap No. 1

o

@%?— Camshaft Bearing Cap No. 3
)P—— Camshaft No. 2
@")ﬂ )i}%‘l“‘ Camshaft
&

\ @\m}mmm

See page 14-81
1st 49 (500, 36)
2nd Turn 90 °

Cylinder Head Sub—assy
Plate Washer—

@ O-ring Camshaft Timing

Oil Control Valve Assy

¢ Gasket |ntake Manifold
/_| 9.0 (92, 80 in. -Ibf) |[
. ® ~ l Q

49 (500, 36)

=)
s‘ Man
S

<
~

~

Oil Level Gage

Sub-assy
\ Oil Level Gage Guide

@ O-ring

| N-m (kgf-cm, ft-Ibf) | : Specified torque
0 ¢ Non-reusable part

AT6712
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141CM-01

REPLACEMENT

DISCHARGE FUEL SYSTEM PRESSURE (See page 11-1)

REMOVE RADIATOR SUPPORT OPENING COVER (See page 14-27)
REMOVE ENGINE ROOM COVER SIDE (See page 14-27)

REMOVE FRONT WHEEL RH

REMOVE ENGINE UNDER COVER SUB-ASSY NO.1 (See page 14-27)
REMOVE ENGINE UNDER COVER RH (See page 14-27)

DRAIN ENGINE COOLANT (See page 16-7)

NooakrowbdR

8. REMOVE CYLINDER HEAD COVER NO.2
(@ Remove the 2 nuts and 2 clips and detach the cylinder
head cover No.2.

9. SEPARATE ACCELERATOR CONTROL CABLE ASSY
(@) Loosen the nut and separate the accelerator control
cable.

A78497

10. REMOVE AIR CLEANER HOSE NO.1

(@) Disconnect the VSV connector.

(b) Disconnect the fuel vapor feed No. 1 hose from the VSV.

(c) Disconnect the fuel vapor feed hose from the VSV.

(d) Loosen the 2 air cleaner hose clamp bolts and remove the air cleaner hose.
11. DISCONNECT WATER BY-PASS HOSE

(@) Disconnect the water by—pass hose from the throttle body.

12. DISCONNECT WATER BY-PASS HOSE NO.2

(@) Disconnect the water by—pass hose from the throttle body.

13. REMOVE EFI FUEL PIPE CLAMP (See page 11-11)
AVENSIS REPAIR MANUAL (RM1018E)
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14. DISCONNECT FUEL TUBE SUB-ASSY (See page 11-11)
SST 09268-21010
15. DISCONNECT UNION TO CONNECTOR TUBE HOSE
(@) Disconnect the union to connector tube hose from the hose to hose tube.
16. DISCONNECT RADIATOR HOSE INLET
(@) Disconnect radiator hose inlet from the cylinder head.
17. DISCONNECT HEATER INLET WATER HOSE
(@) Disconnect the heater inlet water hose from the cylinder head.

18. REMOVE FAN AND GENERATOR V BELT

(@ Turn the V-ribbed belt tensioner clockwise slowly and
loosen it. Remove the fan and generator V belt and put
back the V-ribbed belt tensioner carefully.

o

AB0622

19. REMOVE V-RIBBED IDLER ASSY NO.1
(& Remove the nut, bolt, tube and idler.
20. REMOVE GENERATOR ASSY (See page 19-7)

21. DISCONNECT IGNITION COIL ASSY

(@ Remove the 5 clamps from the 5 clamp brackets.

(b) Disconnect the 4 ignition coil connectors.

(c) Remove the 2 nuts which are used to secure the engine
wire.

(d) Remove the 4 bolts and the 4 ignition coils.

AVENSIS REPAIR MANUAL (RM1018E)
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22. DISCONNECT VENTILATION HOSE

(@) Disconnect the ventilation hose from the cylinder head
cover.

23. DISCONNECT VENTILATION HOSE NO.2

(@) Disconnect the ventilation hose from the cylinder head
cover.

A64058

24. REMOVE INTAKE MANIFOLD

(@) Disconnect the 2 water hoses from the throttle body.

(b) Disconnect the ventilation hose and ventilation hose No.
2 from the cylinder head cover.

(c) Disconnect the vacuum hose from the water by—pass
pipe No. 1.

(d) Remove the 4 bolts, 2 nuts and 2 wire brackets.

(e) Remove the intake manifold and the throttle body assem-

p A79363 bly.

(H Remove the gasket from the intake manifold and the
throttle body assembly.

25. REMOVE OIL LEVEL GAGE SUB-ASSY

(@ Remove the oil level gage from the oil level gage guide.

26. REMOVE OIL LEVEL GAGE GUIDE

(@) Disconnect the crankshaft position sensor cramp.

(b) Remove the bolt and the ail level gage guide.

27. SEPARATE WATER BY-PASS PIPE NO.1

(@ Remove the 2 bolts which are used to secure the water

by—pass pipe.
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28.

(@)

29.

(@)
(b)

30.

(@)

31.

(@)

32.

(@)

REMOVE CAMSHAFT TIMING OIL CONTROL VALVE
ASSY

Remove the bolt and the camshaft timing oil control valve.
SEPARATE EXHAUST PIPE ASSY FRONT

Remove the 2 bolts and 2 compression springs which are
used to secure the front side of exhaust pipe.

Remove the gasket.

REMOVE MANIFOLD STAY
Remove the 3 bolts and the manifold stay.

REMOVE MANIFOLD STAY NO.2
Remove the 3 bolts and the manifold stay No. 2.

REMOVE ENGINE MOUNTING
SUB-ASSY RH

Place a wooden block on a jack underneath the engine.
Remove the 4 bolts and 2 nuts and detach the engine
mounting insulator RH.

INSULATOR
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33. REMOVE CYLINDER HEAD COVER SUB-ASSY

(@ Remove the 9 bolts, 2 seal washers, 2 nuts and 3 clamp
brackets.

(b) Remove the cylinder head cover.

34. SET NO. 1 CYLINDER TO TDC/COMPRESSION

(@) Turn the crankshaft pulley to align the timing notch with
the timing mark "0” of the timing chain cover.

(b)  Check that the point marks of the camshaft timing sprock-
et and VVT timing sprocket are in straight line on the tim-
ing chain cover surface as shown in the illustration.

HINT:

If not, turn the crankshaft 1 revolution (360°) and align the
marks as above.

35.

(@)
(b)

36.

(@)

HINT:

REMOVE CRANKSHAFT PULLEY

Using SST, remove the pulley bolt.

SST 09960-10010 (09962-01000, 09963-01000)
Remove the crankshaft pulley from the crankshatft.

REMOVE V-RIBBED BELT TENSIONER ASSY
Remove the bolt and nut and detach the V-ribbed belt
tensioner.

Jack up and down to remove the bolt.

37.

REMOVE WATER PUMP ASSY (See page 16-9)
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A76692

AB2178

A10076
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38. REMOVE TRANSVERSE ENGINE ENGINE
MOUNTING BRACKET

(@) Remove the 3 bolts and the transverse engine engine
mounting bracket.

39. REMOVE CRANKSHAFT POSITION SENSOR
(@ Remove the 2 bolts which are used to secure the crank-
shaft position sensor.

40. REMOVE CHAIN TENSIONER ASSY NO.1

(@ Remove the 2 nuts and the chain tensioner.
NOTICE:

Do not revolve the crankshaft without the chain tensioner.

41. REMOVE TIMING CHAIN OR BELT COVER
SUB-ASSY

(@8 Remove the 11 bolts and nuts.

(b) Using a torx wrench socket (E8), remove the stud bolt.

(c) Remove the timing chain cover by prying between the cyl-
inder head and the cylinder block with a screwdriver.

NOTICE:

Be careful not to damage the timing chain cover, the cylin-

der head and the cylinder block.

42. REMOVE TIMING GEAR COVER OIL SEAL

(@) Using a screwdriver, remove the oil seal.

43. REMOVE CRANKSHAFT POSITION SENSOR PLATE
NO.1

44, REMOVE CHAIN TENSIONER SLIPPER

(@) Remove the bolt and the chain tensioner slipper.

45. REMOVE CHAIN VIBRATION DAMPER NO.1

(@) Remove the 2 bolt and the chain vibration damper.
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46. REMOVE CHAIN SUB-ASSY

(@) Remove the timing chain by prying the crankshaft timing
gear using screwdrivers as shown in the illustration.

NOTICE:

. Put shop rag to protect the engine.

. In case of revolving the camshafts with the chain off
the sprockets, turn the crankshaft 1/4 revolution
counterclockwise to prevent the valves from touch-
ing the pistons.

47. REMOVE CAMSHAFT

(@) Using several steps, loosen and remove the 19 bearing
cap bolts uniformly in the sequence shown in the illustra-
tion. Remove the 9 bearing caps, and both the intake and
exhaust camshatfts.

48. REMOVE CYLINDER HEAD SUB-ASSY

(@) Using several steps, loosen and remove the 10 cylinder
head bolts with a 10 mm hexagon wrench uniformly in the
sequence shown in the illustration. Remove the 10 cylin-
der head bolts and 10 plate washers.

(b) Remove the cylinder head.

49. REMOVE CYLINDER HEAD GASKET

50. INSTALL CYLINDER HEAD GASKET

(@) Place a new cylinder head gasket on the cylinder block
with the Lot No. stamp facing upward.

NOTICE:

. Pay attention to the mounting orientation.

. Place the cylinder head on the gasket gently in order
not to damage the gasket with the bottom part of the
head.

51. INSPECT CYLINDER HEAD SET BOLT

(@ Using a vernier calipers, measure the length of cylinder

head bolt from the seat to the end.
Standard length: 146.8 to 148.2 mm (5.7801t0 5.835in.)
Maximum length: 148.5 mm (5.846 in.)

If the length exceeds the maximum, replace the bolt.
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52. INSTALL CYLINDER HEAD SUB-ASSY

HINT:

The cylinder head bolts are tightened in 2 successive steps.

(@ Apply alight coat of engine oil on the threads of the cylin-
der head bolts.

(b) Using several steps, install and tighten the 10 cylinder
head bolts and plate washers with a 10 mm hexagon
wrench uniformly in the sequence shown in the illustra-
tion.

Torque: 49 N -m (500 kgf -cm, 36 ft -Ibf)

(c) Mark the front of the cylinder head bolt with paint.

(d) Retighten the cylinder head bolts 90° in the same se-
guence as step (b).

(e) Check that the paint mark of each bolt is at 90° angle to
the front.

53. INSTALL CAMSHAFT

(@ Apply a light coat of engine oil on the camshaft journals.

(b) Place the 2 camshafts on the cylinder head as shown in
the illustration.

(c) Examine the front marks and numbers and tighten the
bolts in the sequence shown in the illustration.
Torque:
23 N'm (235 kgf -cm, 17 ft -Ibf) for Bearing cap No. 1
13 N'm (133 kgf -cm, 10 ft -Ibf) for Bearing cap No. 3

54. INSTALL CHAIN SUB-ASSY
(@ Set No. 1 cylinder to TDC/compression.
(1) Turn the camshafts using a wrench to align the tim-
ing marks of the 2 camshaft timing sprockets.
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(b)

HINT:

(2) Using a crankshaft pulley bolt, turn the crankshaft
and set the set key on the crankshaft upward.

Install the timing chain on the crankshaft timing sprocket
with the yellow color link and the timing mark on the crank-
shaft timing sprocket aligned.

Three yellow color links are on the chain.

(©)

(d)
55.
(@)
56.
(@)
57.

(@)

Using SST, install the crankshaft timing sprocket.
SST 09223-22010

Install the timing chain to the camshaft timing sprockets
with the yellow color links and the timing marks on the
camshaft timing sprockets aligned.

INSTALL CHAIN VIBRATION DAMPER NO.1

Install chain vibration damper with the 2 bolts.

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL CHAIN TENSIONER SLIPPER

Install the chain tensioner slipper with the bolt.

Torque: 19 N -m (194 kgf -cm, 14 ft -1bf)

INSTALL CRANKSHAFT POSITION SENSOR PLATE
NO.1
Install the plate with the "F” mark facing forward.
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AB2174

al Packing
17 2N

AB2175

58. INSTALL TIMING GEAR COVER OIL SEAL
(@ Apply MP grease to a new oil seal lip.
(b) Using SST, tap in the oil seal until its surface is flush with

the timing chain cover edge.
SST 09223-22010
NOTICE:
Keep the lip free of foreign objects.

59. INSTALL TIMING CHAIN OR BELT COVER SUB-ASSY

(@ Remove any old packing material (FIPG) from the contact
surface.

(b)  Apply a continuous bead of seal packing (Diameter 3.5
mm to 4.5 mm (0.1379 to 0.177 in.)) as shown in the il-
lustration.

Seal packing:

Water pump part part No. 08826—00100 or equivalent
Other part part No. 08826—-00080 or equivalent.
NOTICE:
. Remove any oil from the contact surface.
. Install the oil pan within 3 minutes after applying seal

packing.
. Do not expose the seal to engine oil within 2 hours af-
ter installing.
Timing Chain Cover side:
L -
O @ @ O
3(0.118) 5 3(0.118)
L oye) oF: D% /
czoo" B " B ®) /_/
A '0' .:___. O 45 (0177)
T \ S 7(0.276) 12 (0.472) 6 (0.236)
o\ o -~ . 3(0.118)
o SywuEs S & @ 1 d)‘?<_ WIdthé(OlS?)
2 i ||
(O |
5 {C A-A 5-8B
S = 2 08826-00100 or equivalent c-C
_ Ly mmmemee- 08826—-00080 or equivalent
&  (mm(in.) C Jp—
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(€)

(d)

60.

(@)

(b)

Install the timing chain cover with the 11 bolts and nut.
Torque:

13 N'm (133 kgf -cm, 10 ft -Ibf) for A

19 N'm (194 kgf -cm, 14 ft -Ibf) for B

Using a torx wrench socket (E8), install the stud bolt.
Torque: 9.5 N -m (97 kgf -cm, 84 in. -|bf)

INSTALL CHAIN TENSIONER ASSY NO.1
Check that the O-ring is clean, and set the hook as shown
in the illustration.

Apply engine oil to the chain tensioner and install it with
the 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -lbf)

NOTICE:
If the hook released the plunger during installation, re—
hook the plunger by the hook to fix it.

61.

(@)
(b)

INSTALL CRANKSHAFT POSITION SENSOR

Apply a light coat of the engine oil to the O-ring on the
crankshaft position sensor.

Install the crankshatft position sensor with the 2 bolts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)
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62. INSTALL TRANSVERSE ENGINE ENGINE MOUNTING
BRACKET

(@ Install the transverse engine engine mounting bracket
with the 3 bolts.
Torque: 47 N -m (479 kgf -cm, 35 ft -Ibf)

63. INSTALL WATER PUMP ASSY (See page 16-9)

64. INSTALL V-RIBBED BELT TENSIONER ASSY

(@ Install the V-ribbed belt tensioner with the nut and bolt.
Torque:
29 N'm (296 kgf -cm, 21 ft -Ibf) for Nut
69 N'm (704 kgf -cm, 51 ft -Ibf) for Bolt

65. INSTALL CRANKSHAFT PULLEY

(@ Align the keyway of the pulley with the key located on the
crankshaft and slide the pulley into place.

(b) Using SST, install the crankshatft pulley bolt.
SST 09960-10010 (09962—-01000, 09963—-01000)
Torque: 138 N -m (1,407 kgf -cm, 102 ft -1bf)

(c) Turn the crankshaft counterclockwise and take the hook
off the knock pin to release the plunger.

(d)  Turn the crankshaft clockwise, and check that the plunger
is extended.

HINT:

If the plunger does not be extended, press the slipper into the

chain tensioner using a screwdriver so that the hook is took off

from the knock pin and let the plunger can be extended.
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66. INSTALL CYLINDER HEAD COVER SUB-ASSY

(@) Remove any old packing (FIPG) material.

(b)  Apply seal packing to the 2 locations as shown in the il-
lustration.

Seal packing: Part No. 08826—-00080 or equivalent

NOTICE:

. Remove any oil from the contact surface.

. Install the cylinder head cover within 3 minutes after
applying seal packing.

. Do not expose the seal to engine oil 2 hours after
installing.

(c) Install the cylinder head cover and 3 cable brackets with
the 9 bolts, 2 seal washers and 2 nuts. Tighten the bolts
and nuts uniformly in the several steps.

Torque:
11 N-m (112 kgf -cm, 8 ft -Ibf) for A
9.0 N'm (92 kgf -cm, 80 in. -Ibf) for B

67. INSTALL ENGINE MOUNTING INSULATOR
SUB-ASSY RH

(@) Install the engine mounting insulator with the 4 bolts and

2 nuts.
Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)
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68.

(@)

69.

(@)

70.

71.

(@)
(b)

72.

(@)

73.

(@)
(b)

74.

(@)
(b)

(c)
(d)

INSTALL MANIFOLD STAY

Install the manifold stay with the 3 bolts.
Torque:

37 N'm (377 kgf -cm, 27 ft -Ibf) for Bolt A
49 N-m (500 kgf -cm, 36 ft -Ibf) for Bolt B

INSTALL MANIFOLD STAY NO.2

Install the manifold stay with the 3 bolts.
Torque: 49 N -m (500 kgf -cm, 36 ft -Ibf)
INSTALL EXHAUST PIPE ASSY FRONT
(See page 15-2)

INSTALL CAMSHAFT TIMING OIL CONTROL VALVE
ASSY

Apply a light coat of engine oil on a new O-ring, and install
it to the camshatft timing oil control valve.

Install the camshaft timing oil control valve with the bolt.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -lbf)

INSTALL WATER BY—PASS PIPE NO.1

Install a new gasket and water by—pass pipe with the 2
nuts and 2 bolts.

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL OIL LEVEL GAGE GUIDE

Apply a light coat of engine oil on a new O-ring, and install
it to the oil level gage guide.

Install the oil level gage guide with the bolt.

Torque: 13 N -m (133 kgf -cm, 10 ft -Ibf)

INSTALL INTAKE MANIFOLD

Install a new gasket to the intake manifold.

Install the intake manifold and the throttle body assembly
with the 2 brackets, 4 bolts and 2 nuts.

Torque: 30 N -m (306 kgf -cm, 22 ft -Ibf)

Connect the 2 vacuum hoses to the intake manifold.
Connect the 2 water hoses to the throttle body.
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75.
(@)

(b)

i
Q> ON N
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7.

(@)
78.
79.

80.

81.
(@)

82.

83.
84.

85.
86.

87.
88.

INSTALL FRONT WHEEL RH
Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

ADD ENGINE COOLANT (See page 16-7)

INSTALL IGNITION COIL ASSY
Install the 4 ignition coils with the 4 bolts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

Install the engine wire with the 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)
INSTALL GENERATOR ASSY (See page 19-7)

INSTALL V-RIBBED IDLER ASSY NO.1

Install the tube and idler with the nut and bolt.

Torque: 39.2 N -m (400 kgf -cm, 29 ft -Ibf)

INSTALL ACCELERATOR CONTROL CABLE ASSY
(1ZZ-FE ENGINE TYPE) (See page 10-9)

INSTALL ACCELERATOR CONTROL CABLE ASSY
(3ZZ-FE ENGINE TYPE) (See page 10-15)

INSTALL AIR CLEANER HOSE NO.1

Torque: 1.5 N -m (15 kgf -cm, 13 in. -|bf)

INSTALL CYLINDER HEAD COVER NO.2
Install the cylinder head cover with the 2 nuts and 2 clips.
Torque: 7.0 N -m (71 kgf -cm, 62 in. -lbf)

INSPECT COMPRESSION (See page 14-1)

SST  09992-00500
INSPECT CO/HC (See page 14-1)

INSPECT IGNITION TIMING (See page 14-1)

SST 09843-18040

CHECK FOR ENGINE COOLANT LEAKS (See page 16-7)

CHECK FOR ENGINE OIL LEAKS

AVENSIS REPAIR MANUAL (RM1018E)
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DRIVE BELT (1CD-FTV)
REPLACEMENT
1. REMOVE RADIATOR SUPPORT OPENING COVER
2. REMOVE ENGINE ROOM COVER SIDE
3. REMOVE ENGINE UNDER COVER RH

A56434

A56462

A56434

AVENSIS REPAIR MANUAL (RM1018E)

(@)
(b)

(@)

(@)
(b)

(©)

REMOVE V (COOLER COMPRESSOR
CRANKSHAFT PULLEY) BELT NO.1

Loosen nut A and bolt B.

Remove the V-ribbed belt.

REMOVE GENERATOR V BELT

TO

Turn the V-ribbed belt tensioner assy clockwise slowly,

and remove the V—ribbed belt.

ADJUST V (COOLER COMPRESSOR
CRANKSHAFT PULLEY) BELT NO.1

Install the V-ribbed belt.

Tighten bolt B and adjust the drive belt tension.
(See page 14-266)

Tighten nut A.

Torque: 38 N -m (390 kgf -cm, 28 ft -Ibf)

TO
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ENGINE (LAZ-FE)

140D1-02

Standard specific gravity: 1.25to 1.29 at 20 °C (68°F)

INSPECT AIR CLEANER FILTER ELEMENT SUB-ASSY

INSPECTION

1. INSPECT COOLANT (See page 16-13)
2.  INSPECT ENGINE OIL (See page 17-6)
3. INSPECT BATTERY

4,

5. INSPECT SPARK PLUG (See page 18-9)
6. INSPECT V-RIBBED BELT

TC

16/15/14/13|12/11/10| 9
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7. INSPECT IGNITION TIMING
(&) Warm up engine.
(b)  When using hand-held tester:
(1) Connect the hand-held tester to the DLC3.
(2) Enter DATA LIST MODE on the hand-held tester.
Ignition timing: 8 to 12 ° BTDC
HINT:
Please refer to the hand—held tester operator’s manual if you
need help to select DATA LIST.

(c) When not using hand-held tester:
(1) Using SST, connect terminals 13 (TC) and 4 (CG)
of DLC3.
SST 09843-18040
NOTICE:
. Make sure of the terminal numbers before connecting
them. Connection with a wrong terminal can damage

the engine.

e Turn OFF all electrical systems before connecting the
terminals.

. Operate the inspection after the cooling fan motor is
turned OFF.

(2) Remove the cylinder head cover No.2.

(3) Pulloutthe wire harness as shown in the illustration.
Connect the clip of the timing light to the engine.
NOTICE:
. Use a timing light which detects the first signal.
e After checking, be sure to wrap the wire harness with
tape.
(4) Inspect ignition timing at idle.
Ignition timing: 8 to 12 ° BTDC
NOTICE:
When checking the ignition timing, shift the transmission
to the neutral position.
HINT:
Run the engine at 1,000 to 1,300 rpm for 5 seconds, check that
the engine rpm returns to the idle speed.
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(5) Disconnect terminals 13 (TC) and 4 (CG) of DLC3.
(6) Inspect ignition timing at idle.
Ignition timing: 5to 15 ° BTDC
(7) Confirm that ignition timing to go advanced angle
side when the engine rpm is increased.
(8) Remove the timing light.
8. INSPECT ENGINE IDLE SPEED
(@) Warm up engine.
(b)  When using hand—-held tester:
(1) Connect the hand-held tester to the DLC3.
Idle speed: 650 to 750 rpm
NOTICE:
e Check the idle speed with the cooling fan OFF.
e Switch off all accessories and air conditioning before
connecting the test prove to the terminal.
HINT:
Please refer to the hand—held tester operator’s manual if you
need help to select DATA LIST.

(c) When not using hand—held tester.
(1) Using SST, connect the tachometer test prove to
terminal 9 (TAC) of DLC3.
SST 09843-18040
(2) Check the idle speed.
Idle speed: 650 to 750 rpm

9. INSPECT COMPRESSION
(@ Warm up and stop the engine.
(b) Disconnect the injector connectors.
(c) Remove the ignition coil.
(d) Remove the spark plugs.
(e) Inspect cylinder compression pressure.
SST  09992-00500
(1) Insert a compression gauge into the spark plug
hole.
(2) Fully open the throttle.
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10.

(@)
(b)
(€)
(d)

(e)

(3) While cranking the engine, measure the compres-
sion pressure.

Compression pressure:

1,300 kPa (13.3 kgf/cm 2, 189 psi)

Minimum pressure:

1000 kPa (10.2 kgf/cm 2, 145 psi)

Difference between each cylinder:

100 kPa (1.0 kgf/cm 2, 14 psi)

NOTICE:

e Always use a fully charged battery to obtain engine
speed of 250 rpm or more.

. Check other cylinder’'s compression pressure in the
same way.

e This measurement must be done in as short atime as
possible.

(4) If the cylinder compression is low, pour a small
amount of engine oil into the cylinder through the
spark plug hole and inspect again.

HINT:
. If adding oil increases the compression, the piston rings
and/or cylinder bore may be worn or damaged.
. If pressure stays low, a valve may be sticking or seating
improperly, or there may be leakage past the gasket.
INSPECT CO/HC
Start the engine.
Run the engine at 2,500 rpm for approximately 180 seconds.
Insert CO/HC meter testing probe at least 40 cm (1.3 ft) into the tailpipe during idling.
Check CO/HC concentration at idle.
Idle CO concentration: 0 to 0.5 %
Idle HC concentration: Applicable local regulation
If the CO/HC concentration does not conform to specifications, perform troubleshooting in the order
given below.
(1) Check heated oxygen sensor operation. (See page 12-6)
(2) See the table below for possible causes, and then inspect and repair the applicable causes if
necessary.

AVENSIS REPAIR MANUAL (RM1018E)
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— ENGINE (1AZ-FE)

CoO

HC

Problems

Causes

Normal

High

Roughidle

1. Faultyignitions:

e Incorrecttiming

¢ Fouled, shorted or improperly gapped plugs
2. Incorrect valve clearance

3. Leaks inintake and exhaust valves

4. Leaks in cylinders

Low

High

Roughidle
(Fluctuating HC reading)

1. Vacuum leaks:

*PCV hoses

¢ Intake manifold

e Throttle body

*|SC valve

¢ Brake booster line

Lean mixture causing misfire

High

High

Roughidle
(Black smoke from exhaust)

Restricted air filter

Plugged PCV valve

Faulty EFI systems:

e Faulty pressure regulator
 Defective water temperature sensor
e Defective mass air flow meter

« Faulty ECM

e Faulty injectors

e Faulty throttle position sensor

PSS

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE (1AZ-FSE)
INSPECTION
1. INSPECT COOLANT (See page 16-25)
2. INSPECT ENGINE OIL(See page 17-13)
3. INSPECT BATTERY

Standard specific gravity: 1.25 to 1.29 at 20 °C (68°F)
4. INSPECT AIR CLEANER FILTER ELEMENT SUB-ASSY
5. INSPECT SPARK PLUG (See page 18-14)
6. INSPECT V-RIBBED BELT

TC

16/15/14/13|12/11/10| 9
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7. INSPECT IGNITION TIMING
(&) Warm up engine.
(b)  When using hand-held tester:
(1) Connect the hand-held tester to the DLC3.
(2) Enter DATA LIST MODE on the hand-held tester.
Ignition timing: 8 to 12 ° BTDC
HINT:
Please refer to the hand—held tester operator’s manual if you
need help to select DATA LIST.

(c) When not using hand-held tester:
(1) Using SST, connect terminals 13 (TC) and 4 (CG)
of DLC3.
SST 09843-18040, 09843-18020
NOTICE:
. Make sure of the terminal numbers before connecting
them. Connection with a wrong terminal can damage

the engine.

e Turn OFF all electrical systems before connecting the
terminals.

. Operate the inspection after the cooling fan motor is
turned OFF

(2) Remove the cylinder head cover No.2.

(3) Pulloutthe wire harness as shown in the illustration.
Connect the clip of the timing light to the engine.
NOTICE:
. Use a timing light which detects the first signal.
e After checking, be sure to wrap the wire harness with
tape.
(4) Inspect ignition timing at idle.
Ignition timing: 8 to 12 ° BTDC
NOTICE:
When checking the ignition timing, shift the transmission
to the neutral position.
HINT:
Run the engine at 1,000 to 1,300 rpm for 5 seconds, check that
the engine rpm returns to the idle speed.
(5) Disconnect terminals 13 (TC) and 4 (CG) of DLC3.
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(6) Inspect ignition timing at idle.
Ignition timing: 5to 23 ° BTDC
(7) Confirm that ignition timing to go advanced angle
side when the engine rpm is increased.
(8) Remove the timing light.
8. INSPECT ENGINE IDLE SPEED
(@) Warm up engine.
(b)  When using hand—-held tester:
(1) Connect the hand-held tester to the DLC3.
Idle speed: 625 to 725 rpm
NOTICE:
e Check the idle speed with the cooling fan OFF.
e Switch off all accessories and air conditioning before
connecting the test prove to the terminal.
HINT:
Please refer to the hand—held tester operator’s manual if you
need help to select DATA LIST.

(c) When not using hand-held tester:
(1) Using SST, connect the tachometer test prove to
terminal 9 (TAC) of DLC3.
SST 09843-18040
(2) Check the idle speed.
Idle speed: 625 to 725 rpm

9. INSPECT COMPRESSION

(@ Warm up and stop the engine.

(b) Disconnect the injector connectors.
(c) Remove the ignition coil.

(d) Remove the spark plugs.
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(e) Inspect cylinder compression pressure.

SST  09992-00500

(1) Insert a compression gauge into the spark plug
hole.

(2) Fully open the throttle.

(3) While cranking the engine, measure the compres-
sion pressure.

Compression pressure:

1,300 kPa (13.3 kgf/cm 2, 189 psi)

10.

(@)
(b)
(€)
(d)

(e)

Minimum pressure:

1000 kPa (10.2 kgf/cm 2, 145 psi)

Difference between each cylinder:

100 kPa (1.0 kgf/cm 2, 14 psi)

NOTICE:

e Always use a fully charged battery to obtain engine
speed of 250 rpm or more.

. Check other cylinder’'s compression pressure in the
same way.

e This measurement must be done in as short atime as
possible.

(4) If the cylinder compression is low, pour a small
amount of engine oil into the cylinder through the
spark plug hole and inspect again.

HINT:
. If adding oil increases the compression, the piston rings
and/or cylinder bore may be worn or damaged.
. If pressure stays low, a valve may be sticking or seating
improperly, or there may be leakage past the gasket.
INSPECT CO/HC
Start the engine.
Run the engine at 2,500 rpm for approximately 180 seconds.
Insert CO/HC meter testing probe at least 40 cm (1.3 ft) into the tailpipe during idling.
Check CO/HC concentration at idle.
Idle CO concentration: 0 to 0.5 %
Idle HC concentration: Applicable local regulation
If the CO/HC concentration does not conform to specifications, perform troubleshooting in the order
given below.
(1) Check heated oxygen sensor operation. (See page 12-6)
(2) See the table below for possible causes, and then inspect and repair the applicable causes if
necessary.

AVENSIS REPAIR MANUAL (RM1018E)
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—  ENGINE (1AZ—FSE)

CoO

HC

Problems

Causes

Normal

High

Roughidle

1. Faultyignitions:

e Incorrecttiming

¢ Fouled, shorted or improperly gapped plugs
2. Incorrect valve clearance

3. Leaks inintake and exhaust valves

4. Leaks in cylinders

Low

High

Roughidle
(Fluctuating HC reading)

1. Vacuum leaks:

*PCV hoses

¢ Intake manifold

e Throttle body

*|SC valve

¢ Brake booster line

Lean mixture causing misfire

High

High

Roughidle
(Black smoke from exhaust)

Restricted air filter

Plugged PCV valve

Faulty EFI systems:

e Faulty pressure regulator
 Defective water temperature sensor
e Defective mass air flow meter

« Faulty ECM

e Faulty injectors

e Faulty throttle position sensor

PSS

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE (1CD-FTV)
INSPECTION

140DD-03

1. INSPECT COOLANT (See page 16-37)

2. INSPECT ENGINE OIL (See page 17-20)

3. INSPECT BATTERY (See page 19-26)

4, INSPECT AIR CLEANER FILTER ELEMENT SUB-ASSY

[ A/C equipped |

P/S

b

Alternator

Crankshaft
P/S

[ A/C not equipped |

Alternator “

Crankshaft

«4m Measure Point for Belt

Y . .
Deflection and Tension

Compressor

A57063

AB61173

AVENSIS REPAIR MANUAL (RM1018E)

5. INSPECT DRIVE BELT

(@ Inspect vane pump V belt.
(1) Measure the belt deflection
Pressing force: 98 N -m (10 kgf 22 1bf)

New belt Used belt
mm (in.) mm (in.)
. 9.5t0115 1250155
A/Cequipped (0.37 0 0.45) (0.49t0 0.61)
. 10t0 12 141017
A/C notequipped (0.39 10 0.47) (0.55 10 0.67)
(2) Measure the belt tension
New belt Used belt
N (kgf, Ibf) N (kgf, Ibf)
e eauinned 519t0 755 196 to 392
auipp (53t0 77, 117 to 170) (20 to 40, 44 to 88)
/e ot equinned 686 t0 784 294 t0 441
quipp (7010 80, 154 to 176) (30 to 45, 66 to 99)

NOTICE:

e Check the drive belt deflection at the specified point.

e« When installing a new belt, set its tension value as
specified.

When inspecting the belt which is used over 5 min-
utes, apply the specifications of "Used Belt.”

*  When reinstalling the belt which is used over 5 min-
utes, adjust its deflection and tension to the medium
value in each specification of "Used Belt.”

e V-ribbed belt tension and deflection should be
checked after 2 revolutions of engine cranking.
When using a belt tension gauge, confirm the accura-

cy by using a master gauge first.

(b) Inspect generator V belt.

(1) Check that the tension indicator is within range A on

the auto tensioner scale.

If the tension is not within the A range, replace the belt with a
new one.
HINT:
When replacing the drive belt with a new one, the belt tension
should be within the B range.
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6.
TAC @)

A52006 °

7. INSPECT MAXIMUM SPEED
(@) Start the engine.
(b) Depress the accelerator pedal to the limit.
(c) Check the maximum speed.
Maximum speed: 5,100 to 5,250 rpm
8.

(@)

(b)
(€)

ssT W00 @

(Attachment)
Y

A09593
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INSPECT ENGINE IDLE SPEED
Using SST, connect a tachometer test prove to terminal
9 (TAC) of DLC3.

SST 09843-18040
16[15]1413)12]11]10/9 (b) Check the idle speed.
8!716/5/4/3/2/1 Idle speed: 750 to 850 rpm

NOTICE:

Check the idle speed with the cooling fan OFF.
Switch off all accessories and air conditioning before
connecting the test prove to the terminal.

INSPECT COMPRESSION

Warm up the engine to normal operating temperature,
and stop the engine.

Remove the glow plugs. (See page 19-33)

Disconnect the injector connectors.

Inspect cylinder compression pressure.

(1) Install SST (attachment) to the glow plug hole.
SST 09992-00025 (09992-00121)

Torque: 12 N -m (125 kgf -cm, 95 ft -Ibf)



14-268

ENGINE MECHANICAL - ENGINE (1CD-FTV)

SST

Compression Gauge
e

A61174
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(2) Connect SST (compression gauge) to the SST (at-
tachment).
SST 09992-00025 (09992-00211)
(3) Fully open the throttle valve, and start the engine.
(4) While cranking the engine, measure the compres-
sion pressure.
NOTICE:
e Always use a fully charged battery to obtain engine
speed of 250 rpm or more.
. Check other cylinder compression pressure in the
same way.
e This measurement must be done in as short atime as
possible.
Compression pressure:
2,628 kPa (26.8 kgf/cm 2, 381 psi) or more
Minimum pressure:
2,157 kPa (22.0 kgf/cm 2, 312 psi) or more
Difference between each cylinder:
490 kPa (5.0 kgf/cm 2, 71 psi) or less
(5) If the cylinder compression is low, pour a small
amount of engine oil into the cylinder through the
glow plug hole and inspect again.
HINT:
. If adding oil raises the compression, there are chances of
the piston rings and/or cylinder bore wear or damage.
. If pressure stays low, a valve may be sticking or seating
improperly, or there may be leakage past the gasket.
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ENGINE (12Z-FE/3ZZ-FE)
INSPECTION

aprwbdPE

6

. INSPECT COOLANT (See page 16-1)
INSPECT ENGINE OIL (See page 17-1)
INSPECT BATTERY (See page 19-5)
INSPECT AIR CLEANER FILTER ELEMENT SUB-ASSY
INSPECT SPARK PLUG (See page 18-3)

INSPECT FAN AND GENERATOR V BELT

HINT:
You don't need to check the belt deflection because auto tensioner is adopted.

TC

16/15/14/13|12/11/10| 9
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7.
(@)

(b)

HINT:

140KR-02

INSPECT IGNITION TIMING

Warm up engine.
When using hand-held tester:

(1) Connect the hand-held tester to the DLC3.
(2) Enter DATA LIST MODE on the hand-held tester.
Ignition timing: 8 to 12 °BTDC

Please refer to the hand—held tester operator’s manual if you

need

(€)

help to select DATA LIST.

When not using hand-held tester:

(1) Using SST, connect terminal 13 (TC) and 4 (CG) of
the DLCS.

SST 09843-18040

NOTICE:

NOTI

Make sure of the terminal numbers before connecting
them. Connection with a wrong terminal can damage
the engine.

Turn OFF all electrical systems before connecting the
terminals.

Operate the inspection after the cooling fan motor is
turned OFF

(2) Remove the 2 nuts, and 2 clips, and then remove
the cylinder head cover.

(3) Pulloutthe wire harness as shown in the illustration.

(4) Connect the clip of the timing light to the engine.

CE:

Use a timing light which detects the first signal.

After checking, be sure to wrap the wire harness with

tape.
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TAC
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(5) Inspect ignition timing at idle.
Ignition timing: 8 to 12 °BTDC
NOTICE:
When checking the ignition timing, shift the transmission
to the neutral position.
HINT:
Run the engine at 1,000 to 1,300 rpm for 5 seconds, check that
the engine rpm returns to the idle speed.
(6) Disconnect the terminal 13 (TC) and 4 (CG) of the
DLCs3.
(7) Inspect ignition timing at idle.
Ignition timing:
10 to 18 °BTDC (1ZZ-FE)
3.5t0 11.5 °BTDC (3ZZ—FE)
(8) Confirm that ignition timing to go advanced angle
side when the engine rpm is increased.
(9) Remove the timing light.
(10) Install the cylinder head cover with the 2 nuts and
2 clips.
Torque: 7.0 N -m (71 kgf -cm, 62 in. -|bf)
8. INSPECT ENGINE IDLE SPEED
(&) Warm up engine.
(b)  When using hand—-held tester:
(1) Connect the hand-held tester to the DLC3.
HINT:
Please refer to the hand—held tester operator’s manual if you
need help to select DATA LIST.

(c) When not using hand-held tester:
(1) Using SST, connect the tachometer test prove to
terminal 9 (TAC) of DLC3.
SST 09843-18040
(d) Check the idle speed.
Idle speed: 600 to 700 rpm
NOTICE:
e Check the idle speed with the cooling fan OFF.
«  Switch off all accessories and air conditioning before
connecting the test prove to the terminal.
9. INSPECT COMPRESSION
(@ Warm up and stop the engine.
(b) Remove the ignition coil.
(c) Remove the spark plugs.
(d) Inspect cylinder compression pressure.
SST  09992-00500
(1) Insert a compression gauge into the spark plug
hole.
(2) Fully open the throttle.



14-3
ENGINE MECHANICAL - ENGINE (12Z-FE/3ZZ—-FE)

(3) While cranking the engine, measure the compres-
sion pressure.

Compression pressure

1,300 kPa (13.3 kgf-cm?2, 189 psi)

Minimum pressure: 1,000 kPa (10.2 kgf -cm?2, 145 psi)

Difference between each cylinder:

100 kPa (1.0 kgf -cm?2, 14 psi)

NOTICE:

e Always use a fully charged battery to obtain engine
speed of 250 rpm or more.

. Check other cylinder’'s compression pressure in the
same way.

e This measurement must be done in as short atime as
possible.

(4) Ifthe cylinder compression in one or more cylinders
is low, pour a small amount of engine oil into the cyl-
inder through the spark plug hole and repeat steps
(1) through (3) for the cylinders that have low com-
pression.

HINT:
. If adding oil helps increase the compression, the piston
rings and/or cylinder bore may be worn or damaged.
. If pressure stays low, a valve may be sticking or seating
improperly, or there may be leakage past the gasket.
10. INSPECT CO/HC
(@) Start the engine.
(b) Run the engine at 2,500 rpm for approximately 180 seconds.
(c) Insert CO/HC meter testing probe at least 40 cm (1.3 ft) into the tailpipe during idling.
(d) Check CO/HC concentration at idle.
Idle CO concentration: 0 to 0.5 %
Idle HC concentration: Applicable local regulation
If the CO/HC concentration does not conform to specifications, perform troubleshooting in the order given
below.
Check heated oxygen sensor operation.
e See the table below for possible causes, and then inspect and repair the applicable causes if
necessary.

AVENSIS REPAIR MANUAL (RM1018E)
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CoO

HC

Problems

Causes

Normal

High

Roughidle

1. Faultyignitions:

e Incorrecttiming

¢ Fouled, shorted or improperly gapped plugs
2. Incorrect valve clearance

3. Leaks inintake and exhaust valves

4. Leaks in cylinders

Low

High

Roughidle
(Fluctuating HC reading)

1. Vacuum leaks:

*PCV hoses

¢ Intake manifold

e Throttle body

*|SC valve

¢ Brake booster line

Lean mixture causing misfire

High

High

Roughidle
(Black smoke form exhaust)

Restricted air filter

Plugged PCV valve

Faulty EFI systems:

e Faulty pressure regulator
 Defective water temperature sensor
e Defective mass air flow meter

« Faulty ECM

e Faulty injectors

e Faulty throttle position sensor

PSS

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE REAR OIL SEAL (1AZ-FE)
REPLACEMENT

1.

2.
3.
4.

141BI-01

REMOVE MANUAL TRANSAXLE ASSY (M/T TRANSAXLE) (See page 41-24)
REMOVE AUTOMATIC TRANSAXLE ASSY (A/T TRANSAXLE) (See page 40-25)
REMOVE CLUTCH COVER ASSY (M/T TRANSAXLE) (See page 42-26)
REMOVE DRIVE PLATE AND RING GEAR OR FLYWHEEL (See page 14-121)
SST  09213-54015 (91651-60855), 09330-00021

5. REMOVE ENGINE REAR OIL SEAL

(@) Using a knife, cut off the engine rear oil seal lip.

(b) Using a screwdriver with the tip wrapped in tape, pry out
the engine rear oil seal.

HINT:
~97 I After the removal, check if the crankshaft is not damaged.
CutPosition | |t j5 damaged, smooth the surface with 400—grit sandpaper.

6. INSTALL ENGINE REAR OIL SEAL

(@ Apply MP grease to a new engine rear oil seal lip.

NOTICE:

Keep the lip off foreign materials.

(b) Using SST and a hammer, tap in the engine rear oil seal
until its surface is flush with the engine rear oil seal retain-
er edge.

SST 09223-15030, 09950-70010 (09951-07100)

SST araz2| NOTICE:

10.

Wipe off extra grease on the crankshaft.

INSTALL DRIVE PLATE AND RING GEAR OR FLYWHEEL (See page 14-121)
SST  09213-54015 (91651-60855), 09330-00021

INSTALL CLUTCH COVER ASSY (M/T TRANSAXLE) (See page 42—26)
INSTALL MANUAL TRANSAXLE ASSY (M/T TRANSAXLE) (See page 41-24)
INSTALL AUTOMATIC TRANSAXLE ASSY (A/T TRANSAXLE) (See page 40-25)

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE REAR OIL SEAL (1AZ-FSE)
REPLACEMENT

1.

2.
3.
4.

141BS-01

REMOVE MANUAL TRANSAXLE ASSY (M/T TRANSAXLE) (See page 41-24)
REMOVE AUTOMATIC TRANSAXLE ASSY (A/T TRANSAXLE) (See page 40-25)
REMOVE CLUTCH COVER ASSY (M/T TRANSAXLE) (See page 42-26)
REMOVE DRIVE PLATE AND RING GEAR OR FLYWHEEL (See page 14-204)
SST  09213-54015 (91651-60855), 09330-00021

5. REMOVE ENGINE REAR OIL SEAL

(@) Using a knife, cut off the engine rear oil seal lip.

(b) Using a screwdriver with the tip wrapped in tape, pry out
the engine rear oil seal.

HINT:
~97 T After the removal, check if the crankshaft is not damaged.
CutPosition | |t j5 damaged, smooth the surface with 400—grit sandpaper.

6. INSTALL ENGINE REAR OIL SEAL

(@ Apply MP grease to a new engine rear oil seal lip.

NOTICE:

Keep the lip off foreign materials.

(b) Using SST and a hammer, tap in the engine rear oil seal
until its surface is flush with the engine rear oil seal retain-

er edge.
SST 09223-15030, 09950-70010 (09951-07100)
SST araz2| NOTICE:

10.

Wipe off extra grease on the crankshaft.
INSTALL DRIVE PLATE AND RING GEAR OR FLYWHEEL (See page 14-204)
SST 09213-54015 (91651-60855), 09330-00021
INSTALL CLUTCH COVER ASSY (M/T TRANSAXLE) (See page 42—26)
INSTALL MANUAL TRANSAXLE ASSY (M/T TRANSAXLE) (See page 41-24)
INSTALL AUTOMATIC TRANSAXLE ASSY (A/T TRANSAXLE) (See page 40-25)

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE MECHANICAL - ENGINE REAR OIL SEAL (1CD-FTV)

ENGINE REAR OIL SEAL (1CD-FTV)

REPLACEMENT

141CC-01

1. REMOVE MANUAL TRANSAXLE ASSY (See page 41-33)

SST 09930-00010, 09628-62011, 09520-01010, 09520-24010 (09520-32040)
2.  REMOVE CLUTCH COVER ASSY (See page 42-26)
3.  REMOVE CLUTCH DISC ASSY (See page 42-26)

A61182

5. REMOVE REAR END PLATE

4, REMOVE FLYWHEEL SUB-ASSY
(@) Hold the crankshaft with SST.
SST 09213-54015 (90105-08076), 09330-00021
(b) Using a torx socket wrench (T55), remove the 8 torx
screws and the flywheel.

(@) Remove the 2 bolts and the rear end plate.

A09447

A09448

8. INSTALL REAR END PLATE

6. REMOVE ENGINE REAR OIL SEAL

(@) Using a knife, cut off the oil seal lip.

(b) Using a screwdriver, pry out the oil seal.

NOTICE:

After the removal, check if the crankshaft is not damaged.
If it is damaged, smooth the surface with 400—grit sandpa-
per.

7. INSTALL ENGINE REAR OIL SEAL

(@ Apply MP grease to a new oil seal lip.

NOTICE:

Keep the lip free of foreign objects.

(b) Using SST and a hammer, tap in the oil seal until its sur-
face is flush with the rear oil seal retainer edge.
SST 09223-15030, 09950-70010 (09951-07100)

NOTICE:

Wipe off extra grease on the crankshaft.

Torque: 8.4 N -m (86 kgf-cm, 74 in. -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)
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9. INSTALL FLYWHEEL SUB-ASSY
(@) Hold the crankshaft with SST.
SST 09213-54015 (90105-08076), 09330-00021
(b) Clean the bolt and the bolt hole.
(c) Apply Adhesive to the bolts.
Adhesive:
Part No. 08833-00070, THREE BOND or equivalent
Y A61186
(d) Using several steps, install and tighten the 8 screws with

A79183

a torx socket wrench (T55) uniformly in the sequence
shown in the illustration.
Torque: 71 N -m (720 kgf -cm, 52 ft -Ibf)

10. INSTALL CLUTCH DISC ASSY (See page 42-26)

SST  09301-00220

11. INSTALL CLUTCH COVER ASSY (See page 42-26)
12. INSTALL MANUAL TRANSAXLE ASSY (See page 41-33)

SST 09670-00010

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE REAR OIL SEAL (1ZZ-FE/3ZZ-FE)

REPLACEMENT

rwnp

A62838

A62838

Cut Position

AB62202

AB62203

AVENSIS REPAIR MANUAL (RM1018E)

141C0-01

REMOVE MANUAL TRANSAXLE ASSY (M/T TRANSAXLE) (See page 41-15)
REMOVE AUTOMATIC TRANSAXLE ASSY (A/T TRANSAXLE) (See page 40-11)
REMOVE CLUTCH COVER ASSY (M/T TRANSAXLE) (See page 42-26)
REMOVE CLUTCH DISC ASSY (M/T TRANSAXLE) (See page 42-26)

5. REMOVE FLYWHEEL SUB-ASSY (M/T TRANSAXLE)
(@) Hold the crankshaft with SST, remove the 8 bolts and the
flywheel.
SST 09960-10010 (09962—-01000, 09963—-01000)

6. REMOVE DRIVE PLATE & RING GEAR SUB-ASSY
(A/T TRANSAXLE)

(@) Hold the crankshaft with SST, remove the 8 bolts and the
drive plate & ring gear.
SST 09960-10010 (09962—-01000, 09963—-01000)

7. REMOVE ENGINE REAR OIL SEAL

(@ Using a knife, cut off the oil seal lip.

(b) Using a screwdriver with the tip wrapped in tape, pry out
the oil seal.

NOTICE:

After the removal, check if the crankshaft is not damaged.

If it is damaged, smooth the surface with 400—grid sandpa-

per.

8. INSTALL ENGINE REAR OIL SEAL

(@ Apply MP grease to a new oil seal lip.

NOTICE:

Keep the lip off foreign materials.

(b) Using SST, tap in the oil seal until its surface is flush with
the rear oil seal retainer edge.
SST 09223-15020, 09950-70010 (09951-07100)

NOTICE:

Wipe off extra grease on the crankshaft.
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A62838

AB2205

AB2206

A62838

AB2204

AVENSIS REPAIR MANUAL (RM1018E)

9.
(@)

(b)
(€)

(d)

(e)
(f)

(9

10.

11.

12.

(@)

(b)
(©)

(d)
(e)

INSTALL FLYWHEEL SUB-ASSY (M/T TRANSAXLE)
Fix the crankshaft with SST.
SST 09960-10010 (09962-01000, 09963-01000)

Clean the bolt and bolt hole.

Apply adhesive to the bolts.

Adhesive:

Part No. 09330-00070, THREE BOND or equivalent.
Using several steps, Install and tighten the 8 bolts uni-
formly in the sequence shown in the illustration.

Torque: 49 N -m (500 kgf -cm, 36 ft -Ibf)

Mark the bolts with paint as shown in the illustration.
Retighten the bolts by an additional 90° in the same se-
guence as step (d).

Check that the paint marks of each bolt are at 90° angle
from the original position.

INSTALL CLUTCH DISC ASSY (M/T TRANSAXLE)
(See page 42-26)

INSTALL CLUTCH COVER ASSY (M/T TRANSAXLE)
(See page 42-26)

INSTALL DRIVE PLATE & RING GEAR SUB-ASSY
(A/T TRANSAXLE)

Fix the crankshaft with SST.

SST 09960-10010 (09962-01000, 09963-01000)

Clean the bolt and bolt hole.

Apply adhesive to the bolts.

Adhesive:

Part No. 09330-00070, THREE BOND or equivalent.
Using several steps, install and tighten the 8 bolts uni-
formly in the sequence shown in the illustration.

Fix the crankshaft with SST.

Torque: 88 N -m (897 kgf -cm, 65 ft -Ibf)
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13. INSTALL MANUAL TRANSAXLE ASSY (M/T TRANSAXLE) (See page 41-15)
14. INSTALL AUTOMATIC TRANSAXLE ASSY (A/T TRANSAXLE) (See page 40-11)

AVENSIS REPAIR MANUAL (RM1018E)
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FAN AND GENERATOR V BELT (1AZ-FE)

REPLACEMENT

1.  REMOVE RADIATOR SUPPORT OPENING COVER
2. REMOVE ENGINE ROOM COVER SIDE

3. REMOVE ENGINE UNDER COVER RH

141B5-01

4, REMOVE FAN AND GENERATOR V BELT

(@) Using SST, loosen the V—ribbed belt tensioner arm clock-
wise, and remove the fan and generator V belt.
SST 09249-63010

A77293

5. INSTALL FAN AND GENERATOR V BELT
(@ Using SST, loosen the V—ribbed belt tensioner arm clockwise, and install the fan and generator V belt.

SST  09249-63010

AVENSIS REPAIR MANUAL (RM1018E)
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FAN AND GENERATOR V BELT (1AZ-FSE)

REPLACEMENT

1.  REMOVE RADIATOR SUPPORT OPENING COVER
2. REMOVE ENGINE ROOM COVER SIDE

3. REMOVE ENGINE UNDER COVER RH

141BJ-01

4, REMOVE FAN AND GENERATOR V BELT

(@) Using SST, loosen the V—ribbed belt tensioner arm clock-
wise, and remove the fan and generator V belt.
SST 09249-63010

A77423

5. INSTALL FAN AND GENERATOR V BELT
(@ Using SST, loosen the V—ribbed belt tensioner arm clockwise, and install the fan and generator V belt.

SST  09249-63010

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE MECHANICAL — FAN AND GENERATOR V BELT (1Z2Z—FE/3ZZ—FE)

FAN AND GENERATOR V BELT (1Z2Z-FE/3ZZ—-FE)

REPLACEMENT

141CD-01

1. REMOVE RADIATOR SUPPORT OPENING COVER (See page 14-27)
2. REMOVE ENGINE ROOM COVER SIDE (See page 14-27)
3. REMOVE ENGINE UNDER COVER SUB-ASSY NO.1 (See page 14-27)

AB0622

AVENSIS REPAIR MANUAL (RM1018E)

(@)

REMOVE FAN AND GENERATOR V BELT

Turn the V-ribbed belt tensioner clockwise slowly and
loosen it. Then, remove the fan and generator V belt and
put back the V—ribbed belt tensioner carefully.
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PARTIAL ENGINE ASSY (1AZ-FE)
COMPONENTSCOMPONENTS

Engine Room
Cover Side

©@—1 7.0(71,62 in.-Ibf) |
: @ 7.0(71,62in. 1bf) |

)
Q3

Engine Cover Sub—assy No. 1
Radiator Support
Opening Cover

Fan and Generator V Belt

Engine Under Cover RH
/ Engine Under Cover LH

A77310

AVENSIS REPAIR MANUAL (RM1018E)



14-112
ENGINE MECHANICAL — PARTIAL ENGINE ASSY (1AZ-FE)

&,
Cooler Refrigerant N
Suction Hose No. 1 &

Generator ASSY

(RHD (w/ Air Conditionin% \

Steering Position Type)g i
a-
9.8(100,7.2)

Radiator Hose Inlet

19 (194, 14)

Radiator ASSY
Radiator Hose Ou [ 7.0(71,62in.-Ibf) |

T~

Cooler Refrigerant Suction Hose No. 1
(LHD (w/ Air Conditioning) Steering
Position Type)

Compressor and
Magnetic Clutch
(w/ Air Conditioner)

Union to Connector
Tube Hose

)]

25 (250, 18) v

[ 5.0 (51, 44 in. Ibf) }—?

Battery Clamp

Battery

Air Cleaner Assembly with Hose

Battery Tray \/\‘\>
s

s 13 (133, 10)
NN | 13(133,10) |

Battery Carrier \L')’

A77521

AVENSIS REPAIR MANUAL (RM1018E)
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[ 5.0(51,44in.-Ibf) |

Radiator Reserve
Tank Sub—assy

[ 5.0(51, 44 in.-Ibf) |
< .
Q>—] 8.0(82,44in.-Ibf) | D
'\\ Fuel Tube Sub-assy
\ I% %@ Fuel ;ipe Clamp
m K%ﬂ 8.0 (82, 44in. Ibf)

Vane Pump Oil \Q/
Reservoir As
c = Accelerator Control
D

Return Tube L
Qﬁ) Cable Sub—assy

Sub-assy
/[
[ 8.0(82, 44 in.-Ibf) |

¢ Gasket
:

Unleaded Gasoline type:
Exhaust Pipe Assy center

",
Exhaust Pipe Assy Front v
# Gasket

Floor Panel Brace Front

-~ ) = AN
= 22
43 (440, 32) 30 (306, 22)
43 (440, 32)

R

43 (440, 32)
43 (440, 32)

Exhaust Pipe Assy Center

| N-m (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part A77312

AVENSIS REPAIR MANUAL (RM1018E)
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Cooler Bracket
(LHD (w/ Air Conditioner) Steering Position Type)
| 5.0(51, 44 in.-Ibf) |

q Heater Outlet Water Hose
[ 7.0(71,62in.Ibf) |

Oil Reservoir Heater Inlet Water Hose

Bracket No. 1

Steering Intermediat
Shaft Assy No. 2

Front Stabilizer Link Assy

el =— & Cotter Pin
© @

Front Suspension Arm

Sub-assy w

142 (1,448,105)

| N-m (kgf-cm, ft-Ibf) |: Specified torque

€ Non-reusable part A77313

AVENSIS REPAIR MANUAL (RM1018E)
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14-115

AIT:

Clip —Y)

Transmission
Control Cable Assy

6289]0 O

M/T: M/T:
Clutch Release Transmission Control
Cylinder Assy o 0 Cable Assy
=
d
A 5.0 (51, 44 in.-Ibf) |
\4\
k > [5.0(51, 44in. Ibf) |
: \
I . j

Cllp T

[ 9.0(92, 80|n Ibf) |

— =
\Q/

o | N:m (kgf-cm, ft-Ibf)|: Specified torque

A77314

AVENSIS REPAIR MANUAL (RM1018E)
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a-)

Engine Mounting Bracket No. 2 RH

L

10N
Iy/

Transverse Engine ‘ =

/

’
’

.

<&

52(530,38) @ |1
g

Front Suspension Brace RH

Front Suspension
Brace LH

i

80 (816, 59) e |

f

'[mu' --

45 (459, 33) i
133 (1,356, 83) :
80 (816, 59) & 133 (1,356, 83)

T

Engine Assembly
with Transaxle

Front Drive Shaft Assy LH

Front Suspension Crossmember
w/ Center Member

& | N-m (kgf-cm, ft-Ibf) |: Specified torque

A77315

AVENSIS REPAIR MANUAL (RM1018E)
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M/T:

\

\
\
\

5 Wire Clamp Bracket

W

\

7
7
\
VL) 44
'\
! \
! \
b
AT S

46 (470, 34)

>~ Manual Transaxle Assy

S8
e {BE0H

39 (398, 29)

® | N-m (kgf-cm, ftIbf)|: Specified torque

AT7497

AVENSIS REPAIR MANUAL (RM1018E)
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AIT:

34 (347, 25)

(1 41(420,32)

Drive Shaft Bearing Bracket

Drive Plate & Ring Gear
Sub—Assy

“~._ Wire Clamp Bracket

N
N
S
N
~
Q N
> = .
>

SR
Y 3
|
S f"\“

Starter Wire

37(378, 27)
@ 13 (132, 10)

® | N:m (kgf-cm, ftIbf)|: Specified torque

A77316

AVENSIS REPAIR MANUAL (RM1018E)
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14-119
PARTIAL ENGINE ASSY (1AZ-FE)

30 (306, 22)

No. 1

V-ribbed Belt
Tensioner ASSY

o
‘»“%

[ 9.0(92,80in.-Ibf) |

Intake Manifold

¢ 0

Ventilation Hose

12(122,9.0)

Unleaded type: @

Manifold Converter

Insulator No. 1
Unleaded type:

Exhaust Manifold

Leaded type:

Manifold Converter
Insulator No. 1

Exhaust Manifold
Converter Sub—assy

Converter Sub—assy

Qoy— 37 (378, 27)

44 (449, 32)

Exhaust Manifold Stay

Exhaust Manifold
Stay No. 2

¢ | N'm (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part

A77317

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE MECHANICAL _— PARTIAL ENGINE ASSY (1AZ-FE)
;" 19 (194, 14)
19 (194, 14)

Fuel Delivery Pipe

w/ Injector ) \\‘@_ & Gasket
Y © 67 Spacer
[ 9.0(92, 79in.-Ibf) | G Engine Oil Pressure Switch Assy
LII Control Valve
B

¢ Gasket

Knock Control Sensor 3
WF  Water Temperature Sensor
(? AP 20(204,15) |
—

Water By—pass Pipe No. 1

Oil Level Gauge
Sub-assy

¢ Gasket S

Oil Level Gauge Guide

[ 9.0(92,80in.-Ibf) |

Thermostat

& Gasket . ¢ O-ring

\,’\‘ 9.0 (92, 80in. o) |
3 v

Water Inlet

o | N-m (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part

A79295

AVENSIS REPAIR MANUAL (RM1018E)
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14-121

REPLACEMENT

NG MNP

~—~
L

©

10.

DISCHARGE FUEL SYSTEM PRESSURE (See page 11-19)
REMOVE FRONT WHEELS

REMOVE RADIATOR SUPPORT OPENING COVER
REMOVE ENGINE ROOM COVER SIDE

REMOVE ENGINE UNDER COVER RH

REMOVE ENGINE UNDER COVER LH

DRAIN COOLANT (See page 16-19)

DRAIN ENGINE OIL

Install a new gasket and the drain plug after draining engine oil.
Torque: 25 N -m (255 kgf -cm, 18 ft -Ibf)

DRAIN MANUAL TRANSAXLE OIL (M/IT TRANSAXLE)
Torque: 49 N -m (500 kgf -cm, 36 ft -Ibf)

DRAIN AUTOMATIC TRANSAXLE FLUID (A/T TRANSAXLE) (See page 40-2)

12.
13.

DISCONNECT RADIATOR HOSE INLET
DISCONNECT RADIATOR HOSE OUTLET

A77301

15.

(@)

16.
17.
18.
19.

(@)

HINT:

11. REMOVE ENGINE COVER SUB-ASSY NO.1
(@ Remove 2 nuts and the cylinder head cover No. 1.

14. SEPARATE RADIATOR RELAY BLOCK
(@ Remove 2 bolts and separate the radiator relay block.

141BF-01

SEPARATE COOLER REFRIGERANT SUCTION HOSE NO.1 (RHD(W/ AIR CONDITIONER)

STEERING POSITION TYPE)

Remove a bolt and separate the suction hose No. 1.

REMOVE RADIATOR ASSY (See page 16-24)

REMOVE FAN AND GENERATOR V BELT (See page 14-105)
REMOVE GENERATOR ASSY (See page 19-20)

REMOVE COMPRESSOR AND MAGNETIC CLUTCH (W/ AIR CONDITIONING)

Remove 4 bolts and separate the compressor and magnetic clutch.

Secure the hoses off to the side instead of detaching.
AVENSIS REPAIR MANUAL (RM1018E)
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20. REMOVE BATTERY
21. REMOVE AIR CLEANER ASSEMBLY WITH HOSE
(@) Disconnect 2 connectors.
(b) Disconnect the air cleaner hose from the throttle body.
(c) Raise aclamp up, and slide it toward the air cleaner cap,
i then remove the air cleaner cap from its case.
ab (d) Remove the air cleaner element.
i (e) Remove 4 bolts and the air cleaner case.
|
8 A77302
22. REMOVE BATTERY CARRIER
(@) Remove 4 bolts and the battery carrier.
[} A77300

23. REMOVE RADIATOR RESERVE TANK SUB-ASSY
(@) Remove 2 bolts and the radiator reserve tank.

24.
(@)

(8 A77299

SEPARATE RETURN TUBE SUB-ASSY
Remove 3 bolts as shown in the illustration.

25. SEPARATE VANE PUMP OIL RESERVOIR ASSY

AVENSIS REPAIR MANUAL (RM1018E)
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26. REMOVE OIL RESERVOIR BRACKET NO.1
(@) Remove 2 bolts and the oil reservoir bracket No. 1.

A77308

27. SEPARATE COOLER REFRIGERANT SUCTION HOSE
NO.1 (LHD(W/ AIR CONDITIONER) STEERING
POSITION TYPE)

(@) Remove 2 nuts and separate the suction hose.

28.

(@)

REMOVE ENGINE SERVICE COVER BRACKET RH (W/O AIR CONDITIONING)
Remove a bolt and the service cover bracket RH.

29. REMOVE COOLER BRACKET (LHD(W/ AIR
CONDITIONER) STEERING POSITION TYPE)
(@) Remove the 2 nuts and separate the cooler bracket.

30.

(@)

31.
32.
33.
34.
35.
36.
37.
38.
39.

REMOVE ENGINE SERVICE COVER BRACKET RH (RHD(W/ AIR CONDITIONER) STEERING
POSITION TYPE)

Remove the bolt and the service cover bracket RH.

DISCONNECT HEATER INLET WATER HOSE (W/ AIR CONDITIONING)
DISCONNECT HEATER OUTLET WATER HOSE (W/ AIR CONDITIONING)
REMOVE CHARCOAL CANISTER ASSY

DISCONNECT FUEL TUBE SUB-ASSY (See page 11-15)

DISCONNECT UNION TO CONNECTOR TUBE HOSE

REMOVE FLOOR PANEL BRACE FRONT (See page 15-7)

REMOVE EXHAUST PIPE ASSY CENTER (See page 15-7)

REMOVE EXHAUST PIPE ASSY FRONT (See page 15-7)

REMOVE FRONT AXLE HUB LH NUT (See page 30-6)

SST 09330-00030

AVENSIS REPAIR MANUAL (RM1018E)
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40. REMOVE FRONT AXLE HUB RH NUT
SST  09330-00030
HINT:
Perform the same procedure as above on the opposite side.
41. SEPARATE TIE ROD END SUB-ASSY LH (See page 51-36)
42. SEPARATE TIE ROD END SUB-ASSY RH
HINT:
Perform the same procedure as above on the opposite side.
43. SEPARATE FRONT STABILIZER LINK ASSY LH (See page 26-26)
44, SEPARATE FRONT STABILIZER LINK ASSY RH
HINT:
Perform the same procedure as above on the opposite side.
45. SEPARATE FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 LH (M/T TRANSAXLE)
(See page 26-21)
46. SEPARATE FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 LH (A/T TRANSAXLE)
(See page 26-16)
47. SEPARATE FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 RH (M/T TRANSAXLE)
HINT:
Perform the same procedure as above on the opposite side.
48. SEPARATE FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 RH (A/T TRANSAXLE)
HINT:
Perform the same procedure as above on the opposite side.
49. SEPARATE FRONT AXLE ASSY LH (See page 30-6)
50. SEPARATE FRONT AXLE ASSY RH (See page 30-6)
HINT:
Perform the same procedure as above on the opposite side.
51. SEPARATE CLUTCHRELEASE CYLINDER ASSY (M/T
TRANSAXLE)
(@ Remove 7 bolts as shown in the illustration.

[ LHD Steering Position type | | RHD Steering Position type |
=a} e

]S

AT77298

52. SEPARATE TRANSMISSION CONTROL CABLE ASSY (M/T TRANSAXLE) (See page 41-24)
53. SEPARATE TRANSMISSION CONTROL CABLE ASSY (A/T TRANSAXLE) (See page 40-25)
54. SEPARATE ACCELERATOR CONTROL CABLE ASSY

AVENSIS REPAIR MANUAL (RM1018E)
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A77336

55.

(@)

56.

(@)

(b)
(c)
(d)

SEPARATE ENGINE ROOM RELAY BLOCK NO.2
Remove the nut and disconnect the connector as shown
in the illustration.

SEPARATE ENGINE WIRE
Remove the bolt and separate the grand terminal.

Separate the grand terminal connector.
Remove the glove compartment door panel.
Separate the engine wire.

57. SEPARATE STEERING INTERMEDIATE SHAFT ASSY NO.2 (See page 50-9)

Engine Hanger No. 1 Engine Hanger NQ.

A57550

AVENSIS REPAIR MANUAL (RM1018E)

58.
(@)

(b)

INSTALL ENGINE HANGERS

Install the engine hanger No. 1 (12281-28010, 28020,
28030) with the bolt (91512—-61020).

Torque: 38 N -m (387 kgf -cm, 28 ft -Ibf)

Install the engine hanger No. 2 (12282-28010, 28020,
28030) with the bolt (91512—-61020).

Torque: 38 N -m (387 kgf -cm, 28 ft -Ibf)
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W _ N 59. REMOVE ENGINE MOUNTING BRACKET NO.2 RH
! § </ (@) Set the engine lifter.
(b) Remove 2 bolts and 2 nuts, and then remove the mount-

AT77305

A77304

AVENSIS REPAIR MANUAL (RM1018E)

60.

(@)

61.

(@)

62.

(@)

(b)
(€)

ing bracket No. 2.

REMOVE TRANSVERSE ENGINE ENGINE
MOUNTING INSULATOR
Remove 3 bolts and the engine mounting insulator.

REMOVE TRANSVERSE ENGINE ENGINE
MOUNTING INSULATOR

Remove the through bolt and nut, and then detach the en-
gine mounting insulator.

REMOVE ENGINE ASSEMBLY WITH TRANSAXLE
Remove the8 bolts and the front suspension member
braces.

Remove the 2 bolts and 2 nuts shown in the illustration.
Carefully remove the engine assembly with transaxle
from the vehicle.
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63.
(@)
(b)
64.
65.
(@)
(b)
66.
67.
68.
69.
70.
71.

SEPARATE VANE PUMP ASSY

Disconnect the PS oil pressure switch connector.

Remove the 2 bolts and separate the vane pump from the engine.

REMOVE STARTER ASSY (See page 19-12)

REMOVE FRONT SUSPENSION CROSSMEMBER W/CENTER MEMBER
Remove the through bolt and nut from the engine mounting insulator FR.
Remove the through bolt and nut from the engine mounting insulator RR.
REMOVE FRONT DRIVE SHAFT ASSY LH (See page 30-6)

REMOVE FRONT DRIVE SHAFT ASSY RH (See page 30-6)

REMOVE MANUAL TRANSAXLE ASSY (M/T TRANSAXLE) (See page 41-24)
REMOVE AUTOMATIC TRANSAXLE ASSY (A/T TRANSAXLE) (See page 40-25)
REMOVE CLUTCH COVER ASSY (M/T TRANSAXLE) (See page 42—26)
REMOVE CLUTCH DISC ASSY (M/T TRANSAXLE) (See page 42—26)

72. REMOVE DRIVE PLATE AND RING GEAR OR
FLYWHEEL

(@) Using SST, fix the crankshaft pulley and remove the drive
plate and ring gear or flywheel.
SST 09213-54015 (91651-60855), 09330-00021

A77402

73.

(@)

REMOVE CAMSHAFT TIMING OIL CONTROL VALVE ASSY (W/ VVT-i)
Remove a bolt, O-ring and the camshaft timing oil control valve.

0

74. REMOVE INTAKE MANIFOLD
(@ Remove the 5 bolts and 2 nuts, and then remove the in-
take manifold.

75.
76.
7.
78.
79.
80.
81.

(@)

REMOVE VENTILATION HOSE

REMOVE VENTILATION HOSE NO.2

REMOVE ENGINE WIRE

REMOVE INTAKE MANIFOLD INSULATOR NO.1

REMOVE OIL LEVEL GAGE SUB-ASSY

REMOVE OIL LEVEL GAGE GUIDE

REMOVE MANIFOLD CONVERTER INSULATOR NO.1
Remove the 4 bolts and the manifold converter insulator No. 1.

AVENSIS REPAIR MANUAL (RM1018E)
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82.

(@)

(b)

83.

(@)

84.
85.

(a)

REMOVE WATER INLET

Remove the 2 nuts and the water inlet.
REMOVE THERMOSTAT

REMOVE IGNITION COIL ASSY

Remove the 4 bolts and the 4 ignition coils.

86.
(@)

REMOVE EXHAUST MANIFOLD CONVERTER
SUB-ASSY

Remove the 3 bolts and 2 nuts, and then detach the No.
1 and No. 2 exhaust manifold stays.

Remove the 5 nuts, and then remove the exhaust man-
ifold converter and gasket.

REMOVE V-RIBBED BELT TENSIONER ASSY
Remove the bolt and nut, and then remove the V—ribbed
belt tensioner.

REMOVE FUEL DELIVERY PIPE W/INJECTOR (See page 11-26)

o A32676
87. REMOVE DRIVE SHAFT BEARING BRACKET
(@ Remove the 3 bolts and the drive shaft bearing bracket.
88.
89. REMOVE WATER BY-PASS PIPE NO.1

(@)

Remove the bolt and 2 nuts, and then detach the water by—pass pipe No. 1.

( )

(i @2
T

A78645

AVENSIS REPAIR MANUAL (RM1018E)

REMOVE ENGINE OIL PRESSURE SWITCH ASSY
Using SST, remove the engine oil pressure switch.
SST 09268-46021
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91.

(@)
92.

(@)

93.
94.

(@)
(b)

95.

96.
(@)

(b)

97.
(@)

98.
99.

100.

101.

102.
103.

REMOVE KNOCK SENSOR

Remove the nut and the knock sensor.

REMOVE ENGINE COOLANT TEMPERATURE SENSOR

Using SST, remove the engine coolant temperature sensor.

SST 09817-33190

REPLACE PARTIAL ENGINE ASSY

INSTALL ENGINE COOLANT TEMPERATURE SENSOR

Install a new gasket to the engine coolant temperature sensor.
Install the engine coolant temperature sensor.

Torque: 20 N -m (208 kgf -cm, 15 ft -Ibf)

SST 09817-33190

INSTALL KNOCK SENSOR

Torque: 20 N -m (208 kgf -cm, 15 ft -Ibf)

INSTALL ENGINE OIL PRESSURE SWITCH ASSY

Clean the threads of the oil pressure switch, apply adhesive there.
Adhesive: Part No. 08833—-00080 THREE BOND 1344 or equivalent
Install the oil pressure switch.

Torque: 15 N -m (153 kgf -cm, 11 ft -|bf)

INSTALL WATER BY-PASS PIPE NO.1

Install a new gasket and the water by—pass pipe No. 1 with the bolt and 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL FUEL DELIVERY PIPE W/INJECTOR (See page 11-26)
INSTALL DRIVE SHAFT BEARING BRACKET

Torque: 54 N -m (551 kgf -cm, 40 ft -Ibf)

INSTALL V-RIBBED BELT TENSIONER ASSY

Torque: 60 N -m (607 kgf -cm, 44 ft -|bf)

INSTALL IGNITION COIL ASSY

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL THERMOSTAT (See page 16-23)

INSTALL WATER INLET

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

104. INSTALL EXHAUST MANIFOLD CONVERTER
SUB-ASSY

(@ Install a new gasket and the exhaust manifold converter
with the 5 nuts.
Torque: 37 N -m (378 kgf -cm, 27 ft -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)
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(b) Install the No. 1 and No. 2 exhaust manifold stays with the
2 bolts and 2 nuts.
Torque: 44 N -m (449 kgf -cm, 32 ft -Ibf)

0 A52499

105. INSTALL MANIFOLD CONVERTER INSULATOR NO.1
Torque: 12 N -m (122 kgf -cm, 9.0 ft -Ibf)
106. INSTALL OIL LEVEL GAGE GUIDE
(@ Apply a light coat of engine oil to the O-ring, install it to the oil level gauge guide.
(b) Install the oil level gauge and guide with the bolt.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

107. INSTALL INTAKE MANIFOLD
(@ Install a new gasket and the intake manifold with the 5

bolts and 2 nuts.
Torque: 30 N -m (306 kgf -cm, 22 ft -|bf)

A56446

108. INSTALL CAMSHAFT TIMING OIL CONTROL VALVE ASSY (W/ VWT—i)
(@ Apply light coat of engine oil to the new O-ring and install it to the camshaft timing oil control valve.
(b) Install the camshatft oil control valve with the bolt.

Torque: 9.0 N -m (92 kgf -cm, 79 in. -Ibf)

109. INSTALL DRIVE PLATE AND RING GEAR OR
FLYWHEEL

(@) Hold the crankshaft with SST.
SST 09213-54015 (91651-60855), 09330-00021
Adhesive:
Part No. 08833-00070, THREE BOND or equivalent

A77333

AVENSIS REPAIR MANUAL (RM1018E)
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(b) Install the drive plate. (A/T)
(1) Clean the bolt and bolt hole.
(2) Apply adhesive to the bolts.
(3) Using several steps, install and tighten the 8 bolts
uniformly in the sequence shown in the illustration.
Torque: 98 N -m (1,000 kgf -cm, 72 ft -1bf)
(c) Install the flywheel. (M/T)
(1) Clean the bolt hole.
2 ATT403 (2) Using several steps, install and tighten the 8 bolts

110.
111.
112.
113.
114.
115.
116.

(@)
(b)

117.
118.

uniformly in the sequence shown in the illustration.
Torque: 130 N -m (1,327 kgf -cm, 96 ft -Ibf)
NOTICE:
Do not reuse the flywheel bolt.
INSTALL CLUTCH DISC ASSY (M/T TRANSAXLE) (See page 42-26)
INSTALL CLUTCH COVER ASSY (M/T TRANSAXLE) (See page 42-26)
INSTALL MANUAL TRANSAXLE ASSY (M/T TRANSAXLE) (See page 41-24)
INSTALL AUTOMATIC TRANSAXLE ASSY (A/T TRANSAXLE) (See page 40-25)
INSTALL FRONT DRIVE SHAFT ASSY LH (See page 30-6)
INSTALL FRONT DRIVE SHAFT ASSY RH (See page 30-6)
INSTALL FRONT SUSPENSION CROSSMEMBER W/CENTER MEMBER
Install the engine mounting insulator FR with the through bolt and nut.
Torque: 87 N -m (887 kgf -cm, 64 ft -1bf)
Install the engine mounting insulator RR with the through bolt and nut.
Torque: 87 N -m (887 kgf -cm, 64 ft -1bf)
INSTALL STARTER ASSY (See page 19-12)
INSTALL VANE PUMP ASSY
Torque: 37 N -m (370 kgf -cm, 27 ft -1bf)

119. INSTALL ENGINE ASSEMBLY WITH TRANSAXLE

(@ Install the 2 bolts and 2 nuts as shown in the illustration.
Torque:
Bolt 45 N -m (459 kgf -cm, 33 ft -Ibf)
Nut 133 N-m (1,356 kgf -cm, 98 ft -Ibf)

(b) Install the front suspension member braces with the 8
bolts.
Torque:
Bolt A 133 N -m (1,356 kgf -cm, 98 ft -Ibf)
Bolt B 80 N -m (816 kgf -cm, 59 ft -Ibf)

A77404
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- / 120. INSTALL TRANSVERSE ENGINE ENGINE MOUNTING
INSULATOR
Torque: 87 N -m (887 kgf -cm, 64 ft -Ibf)

A77304

121. INSTALL TRANSVERSE ENGINE ENGINE MOUNTING
INSULATOR
Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)

AT77305

122. INSTALL ENGINE MOUNTING BRACKET NO.2 RH
Torque:
A 52 N-m (530 kgf -cm, 38 ft -Ibf)
B 113 N-m (1,152 kgf -cm, 83 ft -Ibf)

123. REMOVE ENGINE HANGERS
124. INSTALL STEERING INTERMEDIATE SHAFT ASSY NO.2 (See page 50-9)
125. INSTALL TRANSMISSION CONTROL CABLE ASSY (M/T TRANSAXLE) ( See page 41-24)
126. INSTALL TRANSMISSION CONTROL CABLE ASSY (A/T TRANSAXLE) (See page 40—25)
127. INSTALL CLUTCH RELEASE CYLINDER ASSY (M/T

TRANSAXLE)
[ LHD Steering Position type | | RHD Steering Position type |
=a} e
(¢
A77298
Torque:

Bolt A 12 N -m (122 kgf -cm, 89 ft -Ibf)
Bolt B 9.0 N -m (92 kgf -cm, 79 in. -Ibf)
Bolt C 5.0 N-m (51 kgf -cm, 44 in. -|bf)

AVENSIS REPAIR MANUAL (RM1018E)
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128.

129.

130.

131.

132.

133.

134.

135.

136.

137.
HINT:

INSTALL FRONT AXLE ASSY LH

Torque: 294 N -m (3,000 kgf -cm, 217 ft -Ibf)

INSTALL FRONT AXLE ASSY RH

Torque: 294 N -m (3,000 kgf -cm, 217 ft -Ibf)

INSTALL FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 LH (M/T TRANSAXLE)
Torque: 142 N -m (1,448 kgf -cm, 104 ft -1bf)

INSTALL FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 LH (A/T TRANSAXLE)
Torque: 142 N -m (1,448 kgf -cm, 104 ft -1bf)

INSTALL FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 RH (M/T TRANSAXLE)
Torque: 142 N -m (1,448 kgf -cm, 104 ft -1bf)

INSTALL FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 RH (A/T TRANSAXLE)
Torque: 142 N -m (1,448 kgf -cm, 104 ft -1bf)

INSTALL FRONT STABILIZER LINK ASSY LH

Torque: 74 N -m (755 kgf -cm, 55 ft -Ibf)

INSTALL FRONT STABILIZER LINK ASSY RH

Torque: 74 N -m (755 kgf -cm, 55 ft -Ibf)

INSTALL TIE ROD END SUB-ASSY LH (See page 51-36)

INSTALL TIE ROD END SUB-ASSY RH

Perform the same procedure as above on the opposite side.

138.
139.
HINT:

INSTALL FRONT AXLE HUB LH NUT (See page 30-6)
INSTALL FRONT AXLE HUB RH NUT

Perform the same procedure as above on the opposite side.

140.
141.
142.
143.
144.

145.

146.

147.

148.

149.

150.
151.

152.

153.
154.

INSTALL EXHAUST PIPE ASSY FRONT (See page 15-7)

INSTALL EXHAUST PIPE ASSY CENTER (See page 15-7)

INSTALL FLOOR PANEL BRACE FRONT

Torque: 30 N -m (306 kgf -cm, 22 ft -Ibf)

INSTALL ENGINE SERVICE COVER BRACKET RH (W/O AIR CONDITIONING)

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL COOLER BRACKET (LHD(W/ AIR CONDITIONER) STEERING POSITION TYPE)
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL ENGINE SERVICE COVER BRACKET RH (RHD(W/ AIR CONDITIONER) STEERING
POSITION TYPE)

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL COOLER REFRIGE RANT SUCTION HOSE NO.1 (LHD(W/ AIR CONDITIONER)
STEERING POSITION TYPE)

INSTALL OIL RESERVOIR BRACKET NO.1

Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

INSTALL RETURN TUBE SUB-ASSY

Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

INSTALL RADIATOR RESERVE TANK SUB-ASSY

Torque: 5.0 N -m (51 kgf -cm, 44 in. -Ibf)

INSTALL BATTERY CARRIER

INSTALL AIR CLEANER ASSEMBLY WITH HOSE

Torque: 5.0 N -m (51 kgf -cm, 44 in. -Ibf)

INSTALL COMPRESSOR AND MAGNETIC CLUTCH (W/ AIR CONDITIONING)

Torque: 25 N -m (255 kgf -cm, 18 in. -Ibf)

INSTALL GENERATOR ASSY (See page 19-20)

INSTALL FAN AND GENERATOR V BELT (See page 14-105)

AVENSIS REPAIR MANUAL (RM1018E)
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155.
156.

157.

158.
159.
160.
161.
162.
163.
164.
165.
166.
167.

168.
169.
170.
171.

INSTALL RADIATOR ASSY (See page 16-24)

INSTALL RADIATOR RELAY BLOCK

Torque: 5.0 N -m (51 kgf -cm, 44 in. -Ibf)

INSTALL ENGINE COVER SUB-ASSY NO.1

Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

ADD MANUAL TRANSAXLE OIL (M/T TRANSAXLE)

ADD AUTOMATIC TRANSAXLE FLUID (A/T TRANSAXLE)
ADD ENGINE OIL

ADD COOLANT (See page 16-19)

ADD POWER STEERING FLUID

BLEED POWER STEERING FLUID

CHECK FOR ENGINE OIL LEAKS

CHECK FOR ENGINE COOLANT LEAKS (See page 16-13)
CHECK FOR FUEL LEAKS (See page 11-15)

INSTALL FRONT WHEELS

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

ADJUST FRONT WHEEL ALIGNMENT (See page 26—6)

INSPECT CHECK IDLE SPEED AND IGNITION TIMING (See page 14-101)

INSPECT CO/HC (See page 14-101)
CHECK ABS SPEED SENSOR SIGNAL

AVENSIS REPAIR MANUAL (RM1018E)
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PARTIAL ENGINE ASSY (1CD-FTV)
COMPONENTS

141C3-01

& Clip

Engine Room Relay Block No. 3 > Engine Room Cover Side

| 5.3 (54, 47in. Ibf) |—§
19 (194, 14) 'S

0

Radiator Support Upper

| 5.0(51, 44 in.-Ibf) | Air Cleaner Cap w/ Hose

0\

<< == Air Cleaner Element
= O\ |\l

. Air Cleaner Case

4d

0 (71, 62in. Ibf) |—§

Engine Under Cover LH

| N-m (kgf-cm, ft-Ibf) |: Specified torque

A79198
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[ 5.0(51, 44 in.-Ibf) |

Union To Connector Tube

F%ﬁ Injector Driver

| 8.3(85, 73in.-Ibf) |

25 (255, 18)

Air Tube No. 2

§ | N-m (kgf-cm, ft-Ibf) |: Specified torque

Hose ’

9@[%&

Vacuum Reservoir Sub—assy

Heater Outlet Water Hose

Heater Inlet Water Hose

3 18(178, 13)

==~ —am)

U

Fuel Filter Assy

A79418
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V (Cooler Compressor Glove Compartment Door Assy
to Crankshaft pulley)

Belt No. 1

Transmission Control
Cable Assy

Clip

Clutch Accumulator Assy

Transmission Control Cable Assy

Front Drive Shaft Assy LH

29 (296, 21)

Compressor And Magnetic Clutch

Exhaust Pipe Assy Front

) sy

¢ Gasket —@)

e =
VUTJ Sy | 43 (440, 32)

Compression Spring

| N-m (kgf-cm, ft-Ibf) |: Specified torque
y @ Non-reusable part

Steering Intermediate
Shaft Assy No. 2

35 (357, 26)

Column Hole Cover Silencer Sheet
1
Front Stabilizer Link Assy LH

Tie Rod End Sub—assy LH

“@— Front Axle Hub LH Nut

| Front Suspension Member
Brace Rear LH
%@
< a
@

Compression
.. Spring

-

¢ Gasket

%— Floor Panel Brace Front

A79419
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25 (255, 18)
52 (530, 38) .
Air Tube No. 1

W 25(255,18) | .

Engine Mounting Insulator
Sub-assy RH Il

o

52 (530, 38)

,,,,.6“

52(530,38) -4@..

72 (734, 53)

Front Suspension Crossmember
Sub-assy

y | N-m (kgf-cm, ft-Ibf) |: Specified torque

A79420
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Drive Shaft Bearing Bracket

64 (653, 47)

Flywheel Sub—assy
Clutch Disc Assy

Clutch Cover Assy

Starter Assy

37(377,27)

v LN-m (kgf-cm, ft-Ibf) |: Specified torque

A79421
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Turbo Insulator No. 1

20 (204, 15)
© 20 (204, 15)

Exhaust Manifold Heat Insulator No. 2

D 12(122,8.9)

Turbo Insulator
No. 2

Turbocharger Sub—assy

* Gasket N=>—— @ Gasket

Turbo Oil Inlet Pipe
Sub-assy

B RS\

Exhaust Manifold
Converter Sub—assy

56 (571, 41)

61 (622, 45) (% G

Manifold Stay

¢

| N-m (kgf-cm, ft-Ibf) |: Specified torque
y @ Non-reusable part A79422

AVENSIS REPAIR MANUAL (RM1018E)
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* Gasket

Timing Chain Cover Plate
Timing Belt No. 2 Cover Timing Belt

Seal Washer

37 (375, 27)

Timing Belt
Tensioner

Generator V belt

Glow Plug
' No.1 Connector

[74@6.66in-bh) | -
180(1 SSSr;r;I)(shaft P ™ Glow Plug
Screw Grommet

Idler Pulley Glow Plug Assy

| N-m (kgf-cm, ft-Ibf) | : Specified torque

* Replace only if damaged
Y A61211

AVENSIS REPAIR MANUAL (RM1018E)
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*31 (316, 23)
34 (347, 25)

@— 5.0(51,44in.-bf) |

K Injection Pipe Clamp No. 2

@ Injection Pipe Sub—assy

*31 (316, 23)
34 (347, 25)

*31 (316, 23)
34 (347, 25)

Fuel Inlet Pipe Sub—assy Common Rail Assy

43 (438, 32)

_— Fuel Hose No. 4

J Vacuum Pump Assy
N

*31 (316, 23)
34 (347, 25) Check Valve!

21(214,15) | |

Nozzle Leakage Pipe No. 2

EGR Valve Assy
€ Gasket

8
@ Gasket
T Water Outlet Sub—assy
@ Gasket

Engine Coolant
Timing Belt Temperature Sensor
No. 3 Cover

| 7.4(76, 66 in. Ibf) |

21 (214, 15)

Intake Air Connector Sub—assy
Intake Manifold

Injection Pump
Drive Pulley

64 (650, 47)

| N-m (kgf-cm, ft-Ibf) |: Specified torque

@ Non-reusable part
y *Use SST

O 21 (214, 15)
ﬁ; %—| 3.6106.9 (401070, 35t06Lin. Ibf) |

Wiring Harness Clamp Bracket A79423

AVENSIS REPAIR MANUAL (RM1018E)
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Vacuum Pump Oil Pipe Union Bolt Fuel Filter To Injection Pump

Fuel Pipe
@ O-ring
Oil Cooler Assy

21(214,15) |—@g,

N

8.8(90, 65 in.-Ibf) |

Turbo Oil Outlet Pipe No. 2

59 (600, 43)

Generator Assy @ |

Oil Cooler Pipe
9.

\
\
\

8.8(90,6.5in.-Ibf) |

o
Q>
Q)

# Gasket

37(377,27) ™

21 (209, 15)

TN

| 8.4(86, 74in.-Ibf) |

V-ribbed Belt
Tensioner

Assy ' @ . > ) @/0 Gasket

Rear End Plate

Qp— 33(331, 24)

Compressor Mounting

Bracket No. 1
Crankshaft Position

Sensor

| 8.8(90, 78in.-Ibf) |

@ Oil Filter Bracket Sub—assy Water Inlet
o)

Oil Level Gage Guide

@] 21(210,15) @[ 18 (184, 13)

Injection or Supply Pump Assy

O— @ O-ring

| N-m (kgf-cm, ft-Ibf) |: Specified torque
€ Non-reusable part

Y

A79424

AVENSIS REPAIR MANUAL (RM1018E)
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REPLACEMENT

©o~NoOOMwNPE

REMOVE FRONT WHEELS

REMOVE ENGINE UNDER COVER LH

REMOVE ENGINE UNDER COVER SUB-ASSY NO.1
REMOVE ENGINE UNDER COVER RH

REMOVE RADIATOR SUPPORT OPENING COVER
REMOVE ENGINE ROOM COVER SIDE

DRAIN ENGINE COOLANT (See page 16-44)

DRAIN ENGINE OIL (See page 14-342)

DRAIN MANUAL TRANSAXLE OIL

Torque: 49 N -m (500 kgf -cm, 36 ft -Ibf)

REMOVE RADIATOR ASSY (W/ AIR CONDITIONING) (See page 16-51)

10. REMOVE ENGINE COVER NO.1

(@ Remove the 5 nuts and the engine cover.

11. REMOVE BATTERY

12. REMOVE AIR CLEANER ASSY

(@) Disconnect the connector.

(b) Remove the air cleaner cap together with the air cleaner hose.
(c) Remove the air cleaner filter element.

(d) Remove the 3 bolts and the air cleaner case.

13. DISCONNECT UNION TO CONNECTOR TUBE HOSE
14. REMOVE FUEL FILTER ASSY

(@) Disconnect the 2 fuel hose from the fuel filter (STD).
(b) Disconnect the 3 fuel hose from the fuel filter (COLD).
(c) Disconnect the connector (STD).

(d) Disconnect the 2 connectors (COLD).

(e) Remove the 2 bolts and the fuel filter.

15. REMOVE RADIATOR HOSE INLET

16. REMOVE RADIATOR HOSE OUTLET

17. DISCONNECT WATER BY-PASS HOSE NO.2

18. REMOVE ENGINE ROOM RELAY BLOCK NO.3

(@) Remove the 2 bolts and the engine room relay block.
19.

20. DISCONNECT HEATER INLET WATER HOSE

21. DISCONNECT HEATER OUTLET WATER HOSE

22. DISCONNECT FUEL HOSE NO.2

P

A80094

AVENSIS REPAIR MANUAL (RM1018E)

23.

(@)
(b)

REMOVE AIR TUBE NO.2

Loosen the hose clamp and disconnect the air hose No.
3.

Remove the 2 bolts and the air tube No. 2.
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24.
(@)
25.
(@)
(b)
(©)

SEPARATE TRANSMISSION CONTROL CABLE ASSY
Remove the 2 clips and 2 washers, separate the control cable assy.
REMOVE INJECTOR DRIVER
Remove the 2 nuts which is used to secure the injector driver.
Disconnect the injector driver connector and the harness clamp.
Remove the injector driver.
26. DISCONNECT ENGINE WIRE
(@ Remove the glove compartment door.
(b) Disconnect the engine wire from the ECM and the junc-
tion block.
(c) Pull out the engine wire.
(d) Disconnect the engine wire from engine room junction
block.

(e) Remove the bolt and disconnect the wire harness from
the body.

27. REMOVE AIR TUBE NO.1

(@) Loosen the hose clamps.

(b) Remove the 2 bolts and nut, and then detach the air tube
No. 1.

AT8277

28.

29.
30.

31.

HINT:

REMOVE CLUTCH ACCUMULATOR ASSY (See page 42-17)

SST 09023-00100

REMOVE CLUTCH RELEASE CYLINDER ASSY (See page 42-17)

REMOVE V (COOLER COMPRESSOR TO CRANKSHAFT PULLEY) BELT NO.1
(See page 14-269)

SEPARATE COMPRESSOR AND MAGNETIC CLUTCH (W/ AIR CONDITIONING)
(See page 55-86)

Secure the hoses off to the side instead of detaching.

32.
33.

REMOVE FLOOR PANEL BRACE FRONT (See page 15-10)
REMOVE EXHAUST PIPE ASSY FRONT (See page 15-10)

AVENSIS REPAIR MANUAL (RM1018E)



14-288
ENGINE MECHANICAL — PARTIAL ENGINE ASSY (1CD-FTV)

34. SEPARATE RETURN TUBE SUB-ASSY
(@ Remove the 2 clamp bolts and separate the return tube
sub-assy.

p A79140

35. SEPARATE VANE PUMP OIL RESERVOIR ASSY
36. REMOVE FRONT AXLE HUB LH NUT (See page 30-6)
SST 09930-00010
HINT:
Perform the same procedure as above on the opposite side.
37. SEPARATE TIE ROD END SUB-ASSY LH (See page 30-6)
SST 09628-62011
HINT:
Perform the same procedure as above on the opposite side.
38. SEPARATE FRONT STABILIZER LINK ASSY LH (See page 26-26)
HINT:
Perform the same procedure as above on the opposite side.
39. REMOVE COLUMN HOLE COVER SILENCER SHEET
(@ Remove the 2 clips and the column hole cover silencer sheet.
40. REMOVE STEERING INTERMEDIATE SHAFT ASSY NO.2 (See page 51-36)
41. SEPARATE FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 LH (See page 26-21)
HINT:
Perform the same procedure as above on the opposite side.
42. SEPARATE FRONT DRIVE SHAFT ASSY LH (See page 30-6)
HINT:
Perform the same procedure as above on the opposite side.

43. REMOVE ENGINE ASSEMBLY WITH TRANSAXLE
(@) Disconnect the height control sensor connector (w/ Dis-
charge head lamp).

A79184

AVENSIS REPAIR MANUAL (RM1018E)
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,651@ O 3
SRR

A\
o iy

\ Engine Hanger No.1 UPR -
A

3

AN -
Engine Hanger No.2 \
: : \

|

ngine Hanger No.1 79193

AVENSIS REPAIR MANUAL (RM1018E)

(b)
(€)

(d)

(e)

(f)

(@)

(h)

Set the engine lifter.
Remove the 3 bolts, 3 nuts and the engine mounting insu-
lator sub—assy RH.

Remove the through bolt and nut, detach the engine
mounting insulator LH from the vehicle.

Remove the 8 bolts and the front suspension member
brace rear RH and LH.

Remove the 2 bolts and 2 nuts.
Carefully remove the engine with transaxle from the ve-
hicle.

Install the 2 engine hangers with the 2 bolts.
Part No.:

No. 1 engine hanger UPR (yellow) 1228427020
No. 1 engine hanger UPR (black) 12284-27030
No. 1 engine hanger 12281-27050

No. 2 engine hanger (yellow) 12282-27060

No. 2 engine hanger (black) 12282—-27070

Bolt 91642-81025

Torque: 37 N -m (377 kgf -cm, 27 ft -Ibf)
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(i)

(@)

(b)
(©)

44,

Attach the engine sling and hang the engine with the
chain block.

REMOVE FRONT SUSPENSION CROSSMEMBER
SUB-ASSY

Remove the through bolt and nut, detach the engine
mounting insulator FR from the engine mounting bracket.

Remove the through bolt, detach the engine mounting in-
sulator RR from the suspension crossmember.

Separate the engine and transaxle assembly from the
suspension crossmember and engine mounting member.

REMOVE STARTER ASSY (See page 19-24)
REMOVE MANUAL TRANSAXLE (See page 41-33)
REMOVE CLUTCH DISC ASSY (See page 42-26)

(@)
(b)

A61186

49.

(@)

50.
51.
52.
53.
54.
55.

REMOVE REAR END PLATE

Remove the 2 bolts and the rear end plate.

48.

REMOVE FLYWHEEL SUB-ASSY

Hold the crank shaft with SST.

SST 09213-54015 (90105-08076), 09330-00021
Using a torx socket wrench (T55), remove the 8 torx
screws and the flywheel.

REMOVE DRIVE SHAFT BEARING BRACKET

REMOVE ENGINE MOUNTING BRACKET FR

REMOVE ENGINE MOUNTING BRACKET RR

REMOVE GLOW PLUG ASSY (See page 19-33)

REMOVE GENERATOR V BELT (See page 14-269)

REMOVE CRANKSHAFT PULLEY (See page 14-307)

SST 09213-54015 (90105-08076), 09330-00021, 09950-50013 (09951-05010, 09952-05010,

09953-05020, 09954-05031)

AVENSIS REPAIR MANUAL (RM1018E)



14-291
ENGINE MECHANICAL — PARTIAL ENGINE ASSY (1CD-FTV)

56. REMOVE IDLER PULLEY SUB-ASSY (See page 14-307)
57. REMOVE TIMING BELT NO.2 COVER (See page 14-307)
58. REMOVE TIMING BELT NO.1 COVER (See page 14-307)
59. REMOVE TIMING BELT GUIDE
60. REMOVE TRANSVERSE ENGINE ENGINE MOUNTING BRACKET (See page 14-307)
61. SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-307)
62. REMOVE TIMING BELT (See page 14-307)
HINT:
If re—use the timing belt, draw an arrow which indicates the engine revolution direction on the belt and put
match marks on the pulleys and the belt before removing. This operation will be very helpful when re—instal-
ling the timing belt.
63. REMOVE GENERATOR ASSY
64. REMOVE GENERATOR BRACKET NO.1
(@) Remove the 2 bolts and the generator bracket.
65. REMOVE V-RIBBED BELT TENSIONER ASSY
B 66. REMOVE OIL FILTER BRACKET SUB-ASSY
L (@ Remove the bolt and 2 nuts, and then remove the oil filter
bracket and the gasket.

A15985

67. REMOVE TURBO INSULATOR NO.2 (See page 13-11)

68. REMOVE TURBO INSULATOR NO.1 (See page 13-11)

69. REMOVE EXHAUST MANIFOLD HEAT INSULATOR NO.2 (See page 13-11)
70. REMOVE MANIFOLD STAY NO.2 (See page 13-11)

71. REMOVE MANIFOLD STAY (See page 13-11)

72. REMOVE EXHAUST MANIFOLD CONVERTER SUB-ASSY (See page 13-11)
73. REMOVE TURBOCHARGER STAY (See page 13-11)

74. DISCONNECT TURBO WATER HOSE NO.1 (See page 13-11)

75. DISCONNECT TURBO WATER HOSE NO.2 (See page 13-11)

76. SEPARATE TURBO OIL INLET PIPE SUB-ASSY (See page 13-11)

77. REMOVE TURBO OIL OUTLET PIPE NO.2 (See page 13-11)

78. REMOVE TURBOCHARGER SUB-ASSY (See page 13-11)

79. DISCONNECT WATER BY-PASS HOSE NO.3

/4<
"

T UK

AVENSIS REPAIR MANUAL (RM1018E)
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80. REMOVE EGR PIPE SUB-ASSY NO.1
(@ Remove the bolt and 4 nut, and then detach the EGR pipe and the 2 gaskets.

81. REMOVE EXHAUST MANIFOLD
(@ Remove the 8 nuts, the exhaust manifold and the gasket.

A80118

82. REMOVE OIL COOLER ASSY (See page 17-32)
83. REMOVE WATER OUTLET SUB-ASSY

84. REMOVE INTAKE AIR CONNECTOR SUB-ASSY
(@ Remove the bolt and 2 nuts, and then remove the intake
air connector and the gasket.

AN
4‘»:. = X2
% \ // A80115

85. REMOVE EGR VALVE ASSY
(@ Remove the bolt and 2 nuts, and then remove the EGR
valve and the gasket.

86. REMOVE VACUUM PUMP ASSY
(@ Remove the 2 bolts, the vacuum pump and the 2 O-rings.

A09660

AVENSIS REPAIR MANUAL (RM1018E)
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87. REMOVE NOZZLE LEAKAGE PIPE NO.2
(@ Remove the check valve and bolt, and then detach the
leakage pipe and the gasket.
P
88. REMOVE FUEL INLET PIPE SUB-ASSY
(@) Using SST, remove the fuel inlet pipe from the common
rail side.
SST 09023-12700
(b) Using SST, remove the fuel inlet pipe from the pump side.
SST 09023-12700
P A79148
89. REMOVE INJECTION PIPE SUB-ASSY NO.1
(@) Remove the 2 nuts and 2 upper infection pipe clamps
from the intake manifold.
(b) Using SST, remove the injection pipe from the common
rail side.
SST 09023-12700
(c) Using SST, remove the injection pipe from the injector
side.
P A79143 SST 09023-12700
(d)  After removing the fuel pipe, to prevent dust or foreign ob-
jects being introduces, cover the common rail with vinyl
tape and protect the injector inlet with a vinyl or a plastic
bag.
(e) Remove the 2 lower injection pipe clamps from the intake

manifold.

90. REMOVE INJECTION PIPE SUB-ASSY NO.2

SST 09023-12700
HINT:

Perform the same procedures as injection pipe No. 1.
91. REMOVE INJECTION PIPE SUB-ASSY NO.3

SST 09023-12700
HINT:

Perform the same procedures as injection pipe No. 1.
92. REMOVE INJECTION PIPE SUB-ASSY NO.4

SST 09023-12700
HINT:

Perform the same procedures as injection pipe No. 1.

AVENSIS REPAIR MANUAL (RM1018E)
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93. REMOVE INTAKE MANIFOLD INSULATOR NO.1
(@) Remove the 2 bolts and the intake manifold insulator.

A79150

94.

REMOVE COMMON RAIL ASSY (See page 11-78)

95. REMOVE POWER STEERING IDLE PULLEY
BRACKET
(@ Remove the 3 bolts and the idle pulley bracket.

AB1175

96. REMOVE INTAKE MANIFOLD

(@ Remove the 2 bolts and the wiring harness clamp bracket.

(b) Remove the 8 bolts and 2 nuts, and then remove the in-
take manifold and the gasket.

A09671

99.

100.
101.

(@)

102.

(@)

103.
104.

(@)

105.

(@)

REMOVE INJECTION PUMP DRIVE PULLEY (See page 11-69)
SST 09960-10010 (09962—-01000, 09963-01000)

REMOVE TIMING BELT NO.3 COVER

Remove the 2 bolts and 2 seal washers, and then remove the timing belt cover.
REMOVE OIL LEVEL GAGE GUIDE (See page 17-22)

REMOVE INJECTION OR SUPPLY PUMP ASSY (See page 11-69)
REMOVE COMPRESSOR MOUNTING BRACKET NO.1

Remove the 4 bolts and the compressor mounting bracket.
REMOVE WATER INLET

Remove the 2 bolts and the water inlet.

REMOVE THERMOSTAT

REMOVE OIL COOLER PIPE

Remove the union bolt, the oil cooler pipe and the gasket.

REMOVE FUEL FILTER TO INJECTION PUMP FUEL PIPE
Remove the 3 bolts and nut, and then detach the fuel pipe.

AVENSIS REPAIR MANUAL (RM1018E)
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106. REMOVE CRANKSHAFT POSITION SENSOR
(@) Remove the bolt and the crankshaft position sensor.
107. REMOVE CAMSHAFT POSITION SENSOR
(@ Remove the bolt and the camshaft position sensor.
108. REMOVE ENGINE COOLANT TEMPERATURE SENSOR
109. REPLACE PARTIAL ENGINE ASSY
110. INSTALL ENGINE COOLANT TEMPERATURE SENSOR
Torque: 20 N -m (204 kgf -cm, 15 ft -Ibf)
111. INSTALL CAMSHAFT POSITION SENSOR
Torque: 8.8 N -m (90 kgf -cm, 78 in. -Ibf)
112. INSTALL CRANKSHAFT POSITION SENSOR
Torque: 8.8 N -m (90 kgf -cm, 78 in. -Ibf)
113. INSTALL FUEL FILTER TO INJECTION PUMP FUEL PIPE
Torque:
8.8 N'm (90 kgf -cm, 78 ft -Ibf) for M6 and Nut
21 N'm (209 kgf -cm, 15 ft -Ibf) for M8
114. INSTALL OIL COOLER PIPE
(@ Install 2 new gaskets and the oil cooler pipe with the union bolt.
Torque: 59 N -m (600 kgf -cm, 43 ft -|bf)
115. INSTALL THERMOSTAT (See page 16-50)
116. INSTALL WATER INLET (See page 16-50)
117. INSTALL COMPRESSOR MOUNTING BRACKET NO.1
Torque: 42 N -m (428 kgf -cm, 31 ft -Ibf)
118. INSTALL INJECTION OR SUPPLY PUMP ASSY
Torque: 21 N -m (214 kgf -cm, 15 ft -Ibf)
- 119. INSTALL OIL LEVEL GAGE GUIDE
(@) Install a new O-ring to the oil level gage guide.
(b) Apply engine oil to the O-ring.
(c) Push in the oil level gage guide end into the guide hole of
the No. 1 oil pan.
(d) Install the oil level gage guide with the bolt.
: Torque: 18 N -m (184 kgf -cm, 13 ft -Ibf)
x New O;Ring (e) Apply englng oil to the O-ring on the oil level gage.
{5“ ~v = aers| (f)  Install the oil level gage.

120. INSTALL TIMING BELT NO.3 COVER
Torque: 7.4 N -m (75 kgf -cm, 65 in. -Ibf)
121. INSTALL INJECTION PUMP DRIVE PULLEY (See page 11-69)
SST 09960-10010 (09962—-01000, 09963-01000)
122. INSTALL INTAKE MANIFOLD
(@) Install a new gasket and the intake manifold with the 8 bolts and 2 nuts.
Torque: 21 N -m (214 kgf -cm, 15 ft -Ibf)
(b) Install the wiring harness clamp bracket with the 2 bolts.
Torque: 3.9t0 6.9 N ‘m (40 to 70 kgf -cm, 35 to 61 in. -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)
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Y AB1175

123.

(@)

INSTALL POWER STEERING IDLE PULLEY
BRACKET

Install the idle w/ bracket pulley with the 3 bolts.
Torque:

72 N-m (734 kgf -cm, 53 ft -Ibf) for bolt A

39 N'm (398 kgf -cm, 29 ft -Ibf) for bolt B

124. INSTALL COMMON RAIL ASSY (See page 11-78)
125. INSTALL INTAKE MANIFOLD INSULATOR NO.1
Torque: 5.0 N -m (51 kgf -cm, 44 in. -Ibf)

A79147

AVENSIS REPAIR MANUAL (RM1018E)

126. INSTALL INJECTION PIPE SUB-ASSY NO.1

NOTICE:

. In case of having the injectors replaced, must replace
the injection pipes, too.

«  When assembling the pipes, perform the operation
with the engine cold under room temperature.

(@) Install the 2 lower injection pipe clamps to the intake man-
ifold.

(b)  Temporarily install the injection pipe.

(c) Using SST, tighten the nut of the injection pipe to the com-
mon rail side.
SST 09023-12700
Torque:
42 N-m (428 kgf -cm, 31 ft -Ibf) for a used pipe using SST
46 N-m (469 kgf -cm, 34 ft -1bf) for a used pipe not using
SST
31 N'm (316 kgf -cm, 23 ft -Ibf) for a new pipe using SST
34 N'm (347 kgf -cm, 25 ft -Ibf) for a new pipe not using
SST

HINT:

Use a torque wrench with a fulcrum length of 30 cm
(12.81 in.)

Check if the used pipe has deflection or is installed prop-
erly after injection pipe is reassembled. If there is deflec-
tion or if it can not be installed properly, replace the used
pipe with a new pipe.
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(d) Using SST, tighten the nut of the injection pipe to the injec-
tor side.
SST 09023-12700
Torque:
42 N-m (428 kgf -cm, 31 ft -Ibf) for a used pipe using SST
46 N-m (469 kgf -cm, 34 ft -1bf) for a used pipe not using
SST
31 N'm (316 kgf -cm, 23 ft -Ibf) for a new pipe using SST
34 N'm (347 kgf -cm, 25 ft -Ibf) for a new pipe not using

SST

HINT:

e Use a torque wrench with a fulcrum length of 30 cm
(12.81 in.)

e Check if the used pipe has deflection or is installed prop-
erly after injection pipe is reassembled. If there is deflec-
tion or if it can not be installed properly, replace the used
pipe with a new pipe.

(e) Install the 2 upper injection pipe clamps with the 2 nuts.
Torque: 5.0 N -m (51 kgf -cm, 44 in. -|bf)
127. INSTALL INJECTION PIPE SUB-ASSY NO.2
SST 09023-12700
HINT:
Perform the same procedures as injection pipe No. 1.
128. INSTALL INJECTION PIPE SUB-ASSY NO.3
SST 09023-12700
HINT:
Perform the same procedures as injection pipe No. 1.
129. INSTALL INJECTION PIPE SUB-ASSY NO.4
SST 09023-12700
HINT:
Perform the same procedures as injection pipe No. 1.
130. INSTALL FUEL INLET PIPE SUB-ASSY
NOTICE:
When assembling the pipe, perform the operation with the
engine cold under room temperature.
(@) Temporarily install the inlet pipe.

AVENSIS REPAIR MANUAL (RM1018E)
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] A79149
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(b)

HINT:

(€)

HINT:

131.

(@)

Using SST, tighten the nut of the fuel inlet pipe to the com-
mon rail side.

SST 09023-12700

Torque:

42 N-m (428 kgf -cm, 31 ft -Ibf) for a used pipe using SST
46 N-m (469 kgf -cm, 34 ft -1bf) for a used pipe not using
SST

31 N'm (316 kgf -cm, 23 ft -Ibf) for a new pipe using SST
34 N'm (347 kgf -cm, 25 ft -Ibf) for a new pipe not using
SST

Use a torque wrench with a fulcrum length of 30 cm
(12.81 in.)

Check if the used pipe has deflection or is installed prop-
erly after inlet pipe is reassembled. If there is deflection
or if it can not be installed properly, replace the used pipe
with a new pipe.

Using SST, tighten the nut of the fuel inlet pipe to the
pump side.

SST 09023-12700

Torque:

42 N-m (428 kgf -cm, 31 ft -Ibf) for a used pipe using SST
46 N-m (469 kgf -cm, 34 ft -1bf) for a used pipe not using
SST

31 N'm (316 kgf -cm, 23 ft -Ibf) for a new pipe using SST
34 N'm (347 kgf -cm, 25 ft -Ibf) for a new pipe not using
SST

Use a torque wrench with a fulcrum length of 30 cm
(12.81 in.)

Check if the used pipe has deflection or is installed prop-
erly after inlet pipe is reassembled. If there is deflection
or if it can not be installed properly, replace the used pipe
with a new pipe.

INSTALL NOZZLE LEAKAGE PIPE NO.2

Install a new gasket and the leakage pipe with the check
valve.

Torque:

21 N'm (214 kgf -cm, 15 ft -Ibf) for check valve

8.8 N'm (90 kgf -cm, 78 in. -Ibf) for bolt
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132. INSTALL VACUUM PUMP ASSY

(@ Install 2 new O-rings to the vacuum pump.

(b) Align the key of the vacuum pump with the keyway of the
exhaust camshaft, insert the vacuum pump into place.

\ /QV Secure the i

s = AR pump with the 2 bolts.

= \///“-‘ N Torque: 21 N -m (214 kgf -cm, 15 ft -Ibf)
T e

New O-Ring

p A79196

133. INSTALL EGR VALVE ASSY
(@ Install a new gasket and the EGR valve with the bolt and 2 nuts.
Torque: 18 N -m (184 kgf -cm, 13 ft -Ibf)
134. INSTALL INTAKE AIR CONNECTOR SUB-ASSY
(@ Install a new gasket and the intake air connector with diesel throttle body with the bolt and 2 nuts.
Torque: 21 N ‘m (214 kgf -cm, 15 ft -Ibf)
135. INSTALL WATER OUTLET SUB-ASSY
(@ Install a new gasket and the water outlet with the 2 bolts.
Torque: 21 N -m (214 kgf -cm, 15 ft -1bf)
136. INSTALL OIL COOLER ASSY (See page 17-32)
137. INSTALL EXHAUST MANIFOLD
(@ Install a new gasket, the exhaust manifold and the 8 col-
lars with new 8 nuts.
Torque: 47 N -m (479 kgf -cm, 35 ft -Ibf)
HINT:
When installing the collars, pay attention to the mounting
orientation. Ring groove of the collar should be outside. Refer
to the illustration on the left.

A79182

138. INSTALL EGR PIPE SUB-ASSY NO.1
(@ Install 2 new gaskets and the EGR pipe with the bolt and 4 new nuts.
Torque:
37 N'm (375 kgf -cm, 27 ft -Ibf) for bolt
25 N'm (250 kgf -cm, 18 ft -Ibf) for nut
139. INSTALL TURBOCHARGER SUB-ASSY (See page 13-11)
140. INSTALL TURBO OIL INLET PIPE SUB-ASSY (See page 13-11)
141. INSTALL TURBOCHARGER STAY (See page 13-11)
142. INSTALL EXHAUST MANIFOLD CONVERTER SUB-ASSY (See page 13-11)
143. INSTALL MANIFOLD STAY NO.2 (See page 13-11)
144, INSTALL EXHAUST MANIFOLD HEAT INSULATOR NO.2 (See page 13-11)
145. INSTALL TURBO INSULATOR NO.1 (See page 13-11)
146. INSTALL TURBO INSULATOR NO.2 (See page 13-11)

AVENSIS REPAIR MANUAL (RM1018E)
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147.

(@)

148.

149.

150.
151.

152.
153.
154.
155.
156.
157.
158.

159.

160.
161.

162.

163.

164.

INSTALL OIL FILTER BRACKET SUB-ASSY

Install a new gasket and oil filter bracket with the bolt and 2 nuts.
Torque: 34 N -m (347 kgf -cm, 25 ft -Ibf)

INSTALL V-RIBBED BELT TENSIONER ASSY

Torque: 31 N -m (316 kgf -cm, 23 ft -Ibf)

INSTALL GENERATOR BRACKET NO.1

Torque: 37 N -m (377 kgf -cm, 27 ft -1bf)

INSTALL GENERATOR ASSY (See page 19-29)

SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-307)
SST 09960-10010 (09962—-01000, 09963—-01000)

INSTALL TIMING BELT (See page 14-307)

CHECK VALVE TIMING (See page 14-307)

INSTALL TRANSVERSE ENGINE ENGINE MOUNTING BRACKET (See page 14-307)
INSTALL TIMING BELT GUIDE (See page 14-307)

INSTALL TIMING BELT NO.1 COVER (See page 14-307)
INSTALL TIMING BELT NO.2 COVER (See page 14-307)
INSTALL IDLER PULLEY SUB-ASSY

Torque: 40 N -m (408 kgf -cm, 30 ft -Ibf)

INSTALL CRANKSHAFT PULLEY (See page 14-307)

SST 09213-54015 (90105-08076), 09330-00021

INSTALL GLOW PLUG ASSY (See page 19-33)

INSTALL ENGINE MOUNTING BRACKET RR

Torque: 64 N -m (653 kgf -cm, 47 ft -|bf)

INSTALL ENGINE MOUNTING BRACKET FR

Torque: 64 N -m (653 kgf -cm, 47 ft -|bf)

INSTALL DRIVE SHAFT BEARING BRACKET

Torque: 64 N -m (653 kgf -cm, 47 ft -1bf)

INSTALL REAR END PLATE

Torque: 8.4 N -m (86 kgf-cm, 74 in. -Ibf)

165. INSTALL FLYWHEEL SUB-ASSY
(@) Using SST, hold the crankshaft.

(b) Clean the bolts and its bolt holes.

A61186

Adhesive .
or equivalent

A57108

AVENSIS REPAIR MANUAL (RM1018E)

SST 09213-54015 (90105-08076), 09330-00021

(c) Apply adhesive to 2 or 3 threads of the bolt end.
Adhesive: Part No. 08833—-00070, THREE BOND 1324



14-301

ENGINE MECHANICAL — PARTIAL ENGINE ASSY (1CD-FTV)

A79183

(d)

Using several steps, install and tighten the 8 screws with
a torx socket wrench (T55) uniformly in the sequence
shown in the illustration.

Torque: 71 N -m (720 kgf -cm, 52 ft -Ibf)

166. INSTALL CLUTCH DISC ASSY (See page 42-26)

SST 09301-00210

167. INSTALL MANUAL TRANSAXLE (See page 41-33)
168. INSTALL STARTER ASSY (See page 19-24)

AB2711
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169.

(@)
(b)

(€)

170.

(@)

(b)
(©)
(d)

INSTALL FRONT SUSPENSION CROSSMEMBER
SUB-ASSY

Attach the engine and the transaxle assembly to the sus-
pension crossmember and engine mounting member.
Install the bolt which is used to secure the rear engine
mounting bracket to the mounting insulator.

Torque: 87 N -m (887 kgf -cm, 64 ft -Ibf)

Install the bolt which is used to secure the front engine
mounting bracket to the mounting insulator.

Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)

INSTALL ENGINE ASSEMBLY WITH TRANSAXLE

Set the engine assembly with transaxle on the engine lift-
er.

Temporarily, install the suspension crossmember with the
2 bolts and 2 nuts.

Install the engine mounting insulator LH.

Torque: 80 N -m (816 kgf -cm, 59 ft -Ibf)

Install the engine mounting insulator RH.

Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)
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(e) Install the front suspension crossmember with the 2 bolts
and 2 nuts.
Torque:
45 N-m (459 kgf -cm, 33 ft -Ibf) for bolt A
133 N'm (1,356 kgf -cm, 98 ft -Ibf) for nut B

(H Install the front suspension member brace LH and RH
with the 8 bolts.
Torque:
133 N'm (1,356 kgf -cm, 98 ft -Ibf) for bolt A
80 N'm (816 kgf -cm, 59 ft -Ibf) for nut B

NOTICE:
\@6 @%@/ After installing the crossmember, check that the position-
— f\w fW s ing holes on the crossmember and the vehicle are aligned.
Y B B B B A59793

171. INSTALL FRONT DRIVE SHAFT ASSY LH (See page 30-6)

HINT:

Perform the same procedure as above on the opposite side.

172. INSTALL FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 LH (See page 26-21)

HINT:

Perform the same procedure as above on the opposite side.

173. INSTALL STEERING INTERMEDIATE SHAFT ASSY NO.2 (See page 51-36)

174. INSTALL FRONT STABILIZER LINK ASSY LH (See page 26—26)

HINT:

Perform the same procedure as above on the opposite side.
SST  99999-70037

175. INSTALL TIE ROD END SUB-ASSY LH (See page 30-6)

HINT:

Perform the same procedure as above on the opposite side.

176. INSTALL FRONT AXLE HUB LH NUT (See page 30-6)

HINT:

Perform the same procedure as above on the opposite side.

177. INSTALL RETURN TUBE SUB-ASSY
Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

178. INSTALL EXHAUST PIPE ASSY FRONT (See page 15-10)

179. INSTALL FLOOR PANEL BRACE FRONT (See page 15-10)

180. INSTALL COMPRESSOR AND MAGNETIC CLUTCH (W/ AIR CONDITIONING)
(See page 55-86)

181. ADJUST V (COOLER COMPRESSOR TO CRANKSHAFT PULLEY) BELT NO.1 (See page 14-269
)

182. INSTALL CLUTCH RELEASE CYLINDER ASSY (See page 42-17)

183. INSTALL CLUTCH ACCUMULATOR ASSY (See page 42-17)
SST 09023-00100

AVENSIS REPAIR MANUAL (RM1018E)
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INSTALL AIR TUBE NO.1
Install the new air hose No. 1 and new hose clamp as
shown in the illustration.

Tighten the hose clamp as shown in the illustration.
Torque: 6.0 N -m (61 kgf -cm, 53 in. -Ibf)

Install the air tube No. 1 with the 3 bolts and nut.
Torque: 25 N -m (255 kgf -cm, 18 ft -Ibf)

INSTALL AIR TUBE NO.2
Install the air hose and hose clamps as shown in the il-
lustration.

Tighten the hose clamps as shown in the illustration.
Torque: 6.0 N -m (61 kgf -cm, 53 ft -Ibf)

Install the 2 bolts and the air tube No.2 assy.
Torque: 25 N -m (255 kgf -cm, 18 ft -Ibf)

184.
(a)
2to7mm T/[ VOtome
I A
Y A64328
(b)
f Upward
' (€)
90°
Clamp
Bolt
A78274
185. INSTALL INJECTOR DRIVER
Torque: 5.0 N -m (51 kgf -cm, 44 in. -Ibf)
186. CONNECT ENGINE WIRE
Torque: 8.4 N -m (85 kgf -cm, 74 in. -Ibf)
187.
(a)
2to7 mmnv 4 mm
I A
Y A64328
(b)
(c)
Front / 90°
4= /- Clamp
K Bolt
A64007
188. INSTALL RADIATOR ASSY (W/ AIR CONDITIONING) (See page 16-51)
189. INSTALL ENGINE ROOM RELAY BLOCK NO.3
Torque: 5.3 N ‘m (54 kgf -cm, 46 in. -Ibf)
190. INSTALL FUEL FILTER ASSY

Torque: 18 N -m (178 kgf -cm, 13 ft -Ibf)
AVENSIS REPAIR MANUAL (RM1018E)
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191. INSTALL AIR CLEANER ASSY
Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)
192. INSTALL ENGINE COVER NO.1
Torque: 8.0 N -m (82 kgf -cm, 71 in. -|bf)
193. BLEED CLUTCH PIPE LINE (See page 42-17)
194. INSTALL FRONT WHEELS
Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)
195. ADD MANUAL TRANSAXLE OIL
196. ADD ENGINE OIL
197. ADD ENGINE COOLANT (See page 16-44)
198. CHECK CLUTCH FLUID LEAKAGE
199. CHECK FLUID LEVEL IN RESERVOIR
200. CHECK BRAKE FLUID LEAKAGE
201. CHECK FOR ENGINE OIL LEAKS
202. CHECK FOR FUEL LEAKS (See page 11-60)
203. CHECK FOR ENGINE COOLANT LEAKS (See page 16-44)
204. CHECK FOR EXHAUST GAS LEAKS
205. INSPECT AND ADJUST FRONT WHEEL ALIGNMENT (See page 26—6)
206. INSPECT ENGINE IDLE SPEED (See page 14-266)
207. CHECK ABS SPEED SENSOR SIGNAL (See page 05-756)

AVENSIS REPAIR MANUAL (RM1018E)
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PARTIAL ENGINE ASSY (1ZZ-FE/3ZZ-FE)
COMPONENTS

Radiator Support
Upper

Cylinder Head
Cover No. 2

Radiator
Hose Inlet

Radiator Assy

Radiator Hose Outlet

Clip

o | N:m (kgf-cm, ft-Ibf) |: Specified torque

Engine Under Cover LH

A76700
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14-20
ENGINE MECHANICAL — PARTIAL ENGINE ASSY (12Z-FE/3ZZ—-FE)

Union to Connector Tube Hose

Heater Inlet Water Hose //

Heater Outlet Water Hose

d

Fuel Tube Sub- —assy
(@I
St
Fuel Pipe Clamp

|

Accelerator Control Cable Assy

Oil Cooler \

Inlet Hose

Oil Cooler
Outlet Hose

[ 5.0(51, 44 in.Ibf) }—% @’//_VSV Connector

Battery Clamp i &~ Fuel Vapor Feed Hose No.1
Sub-assy ‘ %’; Fuel Vapor Feed Hose No.3
Mass Air Flow

Meter Connector

Battery Air Cleaner Cap

W/ Hose
@Air Cleaner Filter
Element Sub—assy
Battery Tray @ % [5.0(51, 44 in.-Ibf) |
=Sy

Air Cleaner Clamp

(@

[12.8(131,9) | 8(131 9)

% Bracket
Battery Carrier f\\‘\lﬁ’ Air Cleaner Case Sub—assy
P00~

X4

— =l — — 3]

| N-m (kgf-cm, ft-Ibf) |: Specified torque

A76702
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Fan and Generator V Belt

AIT:

Floor Shift Transmission
Control Cable Assy

12 (122, 9)

[25(255,18) | N @) %
n/ &

Terminal C

ap
No. 1 _% -

Generator Assy

25(255,18)

25(255 18) 01\
NS Yo S ‘
[12(122,9) = @; : &= Clip

% P o (O N
) @ 1 —~
Clutch Release Cylinder Assy& V'w, g ""e Clip

@ " S o
>2— > _ Floor Shift Cable Transmission

Control Select
S\
~ Floor Shift Cable Transmission
/ %? Control Shift

o | N:m (kgf-cm, ft-Ibf) | : Specified torque

A76703
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Front Door Scuff Plate RH

Cowl Side Trim Board RH

—

——— Grove Compartment Door Assy

S

Front Floor Footrest (RHD)

7

Steering Intermediate Shaft
/

Instrument Panel Under
Cover Sub-assy No. 2

Column Hole Cover Silencer Sheet
Front Stabilizer Link Assy LH

. 216(2,203,160) |
P 4 Front Axle Hub LH Nut

e )

7 Compression
%/_ Sp”ng

~
~
AN

B
QO = Gasket
&

_— Floor Panel Brace Front

RN

# Gasket ©) D) ° S
B R =
Compression Spring '

| N-m (kgf-cm, ft-Ibf) |: Specified torque
o ¢ Non-reusable part

A76704
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ENGINE MECHANICAL

0]
m o
2 _E
259
282

 —
S22
®E S
c n 0O
° 23
L O =2

87(887,64)

133(1,356, 98)

80(816,59)

€3
==

Engine Assembly with Transaxle
B

&

—

C D

Nl :

S0
Y :

D (7 R
45 (459, 33)

o LN:m (kgf-cm, ft-Ibf) | : Specified torque

, & C I
\ .\\l\- R —~
Bm - - o ©
qu () [« —
- / - [o0]
O L c o © ™
9 X %u m % 8
o o . =) 3
— S ~ ~
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g See page 14-27
9.8 (100, 7) ¢ 1st 49 (500, 36)

2nd Turn 90 °

37(377,27)

AIT:
Manual Transaxle Assy

Drive Plate Spacer
FR

RR

Automatic Transaxle Assy

& N-m (kgf-cm, ft-Ibf) | : Specified torque

A79349
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. — 9.0(92,80in.-bf) |

19(194, 14) !@

Fuel Delivery Pipe Sub—assy
Water By—pass Pipe No. 1

é ’;L [ 9.0(92,80in.Ibf) |
@ Gasket

~~._ Camshaft Position Sensor

~
~
~
~

[ 9.0(92,80in.Ibf) |

Knock Sensor
g 20(204, 15)

2.

gel
~

~

~
~
~
~
~

T Thermostat
%é.: @ Gasket
Engine OIl Pressure
Switch Assy

- Water Inlet
3 Crankshaft Position
Sensor [ 9.0(92,80in.Ibf) |

13(133,10)

@ O-ring ——

Oil Level Gage

30(306,22) Sub-assy

| N-m (kgf-cm, ft-Ibf) | : Specified torque
O @ Non-reusable part

A76706
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Clamp Bracket

-7 V-Ribbed Idler Assy No. 1

[ 9.0(92,80in. Ibf) |—@r

Water By—pass Hose No. 2

Radiator Hose Inlet

¢ Gasket _

Engine Coolant \@ -
Temperature SensoL — Q)7
= ;
el

Radio Setting Condenser.

Heater Inlet Water Hose

e;z 18(184,13)

@ 12 (122, 9)

Exhaust Manifold
Heat Insulator No. 1

Exhaust Manifold
Manifold Stay No. 2

Manifold Stay

s
g
25(500.36) & 137377.27)

| N-m (kgf-cm, ft-Ibf) | : Specified torque
0 ® Non-reusable part

A76707
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REPLACEMENT

141CG-01

1. DISCHARGE FUEL SYSTEM PRESSURE (See page 11-1)

A78515

AVENSIS REPAIR MANUAL (RM1018E)

(@)
(b)

(@)

(@)

REMOVE RADIATOR SUPPORT OPENING COVER
Remove the retainer and the 4 clips.

Unfasten the 5 claws, and remove the radiator support
opening cover.

REMOVE ENGINE ROOM COVER SIDE
Remove the 2 clips and the engine room cover side.
REMOVE FRONT WHEELS

REMOVE ENGINE UNDER COVER SUB-ASSY NO.1
Remove the 5 clips, 2 screws, bolt and detach the engine
under cover.

REMOVE ENGINE UNDER COVER LH
Remove the 6 screws and 5 clips, then detach the engine
under cover.
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— S 7. REMOVE ENGINE UNDER COVER RH
(@ Remove the 6 screws and 3 clips, then detach the engine
N under cover.

8. DRAIN ENGINE COOLANT (See page 16-7)
9. DRAIN ENGINE OIL
(@) Install a new gasket and the drain plug after draining engine oil.
Torque: 37 N -m (377 kgf -cm, 27 ft -Ibf)
10. DRAIN MANUAL TRANSAXLE OIL (M/IT TRANSAXLE) (See page 41-15)
11. DRAIN AUTOMATIC TRANSAXLE FLUID (A/T TRANSAXLE) (See page 40-42)

12. REMOVE CYLINDER HEAD COVER NO.2
(@ Remove the 2 nuts and 2 clips, then detach cylinder head
cover No.2.

13. REMOVE AIR CLEANER ASSEMBLY WITH HOSE (See page 10-9 or 10-15)
14. REMOVE AIR CLEANER FILTER ELEMENT SUB-ASSY

15. REMOVE AIR CLEANER CASE SUB-ASSY

(@ Remove the 3 bolts and the air cleaner case.

16. DISCONNECT RADIATOR HOSE INLET

(@) Disconnect the radiator hose inlet from the radiator.

17. DISCONNECT RADIATOR HOSE OUTLET

(@) Disconnect the radiator hose outlet from the radiator.

18. DISCONNECT OIL COOLER INLET TUBE NO.1 (A/T TRANSAXLE)
(@) Disconnect the oil cooler inlet tube from the radiator.

19. DISCONNECT OIL COOLER OUTLET TUBE NO.1 (A/T TRANSAXLE)
(@) Disconnect the oil cooler outlet tube from the radiator.

AVENSIS REPAIR MANUAL (RM1018E)
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(@)
(b)
(€)

(@)

m

1]/ 26.

[122FE 057 /]
TSNy T =

/ @
A S~ /
Yo,
) y ay

B ForA
L
»- ~ N \ A78461

A78497

27.

(@)

28.

(@)

29.

(@)

30.

(@)

31.

(@)

20.

21.
22.

23.

24.
25.

REMOVE RADIATOR ASSY

Remove the 2 bolts and the relay block.

Disconnect the connector and the 2 harness clamps.
Remove the 2 bolts, the 2 radiator support upper and the
radiator.

REMOVE BATTERY

REMOVE BATTERY TRAY

REMOVE BATTERY CARRIER

Remove the 4 bolts, the battery carrier and the bracket.
REMOVE EFI FUEL PIPE CLAMP (See page 11-11)
DISCONNECT FUEL TUBE SUB-ASSY

(See page 11-11)

SEPARATE ACCELERATOR CONTROL CABLE ASSY
Loosen the nut and separate the accelerator control
cable.

DISCONNECT UNION TO CONNECTOR TUBE HOSE

Disconnect the union to connector tube hose.

DISCONNECT HEATER INLET WATER HOSE

Disconnect the heater inlet water hose from the heater core inlet tube.
DISCONNECT HEATER OUTLET WATER HOSE

Disconnect the heater outlet water hose from the heater core outlet tube.
DISCONNECT OIL COOLER INLET HOSE (A/T TRANSAXLE)
Disconnect the oil cooler inlet hose from the automatic transaxle.
DISCONNECT OIL COOLER OUTLET HOSE (A/T TRANSAXLE)

Disconnect the oil cooler outlet hose from the automatic transaxle.
AVENSIS REPAIR MANUAL (RMZ1018E)
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32. SEPARATE FLOOR SHIFT CABLE TRANSMISSION CONTROL SELECT (M/T TRANSAXLE)

(See page 41-15)

33. SEPARATE FLOOR SHIFT CABLE TRANSMISSION CONTROL SHIFT (M/T TRANSAXLE)

(See page 41-15)

34. SEPARATE FLOOR SHIFT CABLE TRANSMISSION CONTROL SHIFT (A/T TRANSAXLE)

(See page 40-11)

35. SEPARATE CLUTCH RELEASE CYLINDER ASSY (M/T TRANSAXLE) (See page 41-15)
36. REMOVE GLOVE COMPARTMENT DOOR ASSY (See page 71-11)
37. REMOVE INSTRUMENT PANEL UNDER COVER SUB-ASSY NO.2

A79320

AB0622
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38.

(@)
(b)

(c)
(d)

(e)
(f)

(@)

39.

(@)

DISCONNECT ENGINE WIRE

Disconnect the engine wire from the ECM and junction
block.

Pull out the engine wire.

Remove the engine room relay block No.2 cover.
Remove a nut and disconnect a connector as shown in
the illustration.

Remove the bolt and disconnect the ground terminal.
Disconnect the ground terminal connector.

Remove the nut and disconnect the battery terminal B.

REMOVE FAN AND GENERATOR V BELT

Turn the V-ribbed belt tensioner clockwise slowly and
loosen it. Then, remove the fan and generator V belt and
put back the V—ribbed belt tensioner carefully.
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40. REMOVE GENERATOR ASSY (See page 19-7)
41. SEPARATE COMPRESSOR AND MAGNETIC CLUTCH (W/ AIR CONDITIONING)
HINT:
e Secure the compressor and hoses off to the side instead of discharging the A/C system.
. 1ZZ-FE (See page 55-74)
e  3ZZ-FE (See page 55-70)
42. REMOVE COLUMN HOLE COVER SILENCER SHEET
(@ Remove the 2 clips and the column hole cover silencer sheet.
43. SEPARATE STEERING INTERMEDIATE SHAFT (See page 50-9)
44. REMOVE FRONT DOOR SCUFF PLATE RH (See page 71-11)
45. REMOVE COWL SIDE TRIM BOARD RH (See page 71-11)
46. REMOVE FRONT FLOOR FOOTREST
47. REMOVE FLOOR PANEL BRACE FRONT
(@ Remove the 2 nuts and the floor panel brace front.
48. REMOVE EXHAUST PIPE ASSY FRONT (See page 15-2)
49. REMOVE FRONT AXLE HUB LH NUT (See page 30-6)
SST 09930-00010
50. REMOVE FRONT AXLE HUB RH NUT
SST 09930-00010
HINT:
Perform the same procedure as above on the opposite side.
51. SEPARATE TIE ROD END SUB-ASSY LH (See page 30-6)
SST 09628-62011
52. SEPARATE TIE ROD END SUB-ASSY RH
SST 09628-62011
HINT:
Perform the same procedure as above on the opposite side.
53. SEPARATE FRONT STABILIZER LINK ASSY LH (See page 30-6)
54. SEPARATE FRONT STABILIZER LINK ASSY RH
HINT:
Perform the same procedure as above on the opposite side.
55. SEPARATE FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 LH (See page 30-6)
56. SEPARATE FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 RH
HINT:
Perform the same procedure as above on the opposite side.
57. SEPARATE FRONT AXLE ASSY LH (See page 30-6)
58. SEPARATE FRONT AXLE ASSY RH
HINT:
Perform the same procedure as above on the opposite side.

59. REMOVE ENGINE ASSEMBLY WITH TRANSAXLE

(@) Set the engine lifter.

(b) Remove the 4 bolts and 2 nuts, and detach the engine
mounting insulator.

AVENSIS REPAIR MANUAL (RM1018E)
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A76715
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Front Side
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(c) Remove the through bolt and nut, detach the engine
mounting insulator from the vehicle.

(d) Remove the 2 bolts and 2 nuts as shown in the illustration.

(e) Remove the 8 bolts and the front suspension member
brace rear RH and LH.

()  Carefully remove the engine with transaxle from the en-
gine compartment.

(g) Install the engine hanger No. 1 (12281-15040) and the
bolt (91512—-B1016).
Torque: 38 N -m (387 kgf -cm, 28 ft -Ibf)

(h) Install the engine hanger (12281-22021) and the bolt
(91512-B10186).
Torque: 38 N -m (387 kgf -cm, 28 ft -Ibf)

HINT:

Securely install the front engine hanger (12281-22021) and the

rear engine hanger No. 1 (12281-15040) to the engine assem-

bly.

(i) Attach the engine sling and hang the engine with the
chain block.
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A76719

60.

(@)

(b)
(€)

REMOVE FRONT SUSPENSION CROSSMEMBER
W/CENTER MEMBER

Remove the through bolt and nut, detach the engine
mounting insulator FR from the engine mounting bracket.

Remove the through bolt, detach the engine mounting in-
sulator RR from the suspension crossmember.
Separate the engine and the transaxle assembly from the
suspension crossmember and the engine mounting
member.

61. REMOVE STARTER ASSY (See page 19-3)

62. REMOVE MANUAL TRANSAXLE ASSY (M/T TRANSAXLE) (See page 41-15)
63. REMOVE AUTOMATIC TRANSAXLE ASSY (A/T TRANSAXLE) (See page 40-11)
64. REMOVE CLUTCH COVER ASSY (M/T TRANSAXLE) (See page 42-26)

65. REMOVE CLUTCH DISC ASSY (M/T TRANSAXLE) (See page 42—-26)

A62838

A62838

AVENSIS REPAIR MANUAL (RM1018E)

66.

(@)

67.

(@)

68.

(@)

REMOVE FLYWHEEL SUB-ASSY (M/T TRANSAXLE)
Hold the crankshaft with SST, remove the 8 bolts and the
flywheel.

SST 09960-10010 (09962-01000, 09963—-01000)

REMOVE DRIVE PLATE & RING GEAR SUB-ASSY
(A/T TRANSAXLE)

Hold the crankshaft with SST, remove the 8 bolts and the
drive plate & ring gear.

SST 09960-10010 (09962—-01000, 09963—-01000)
REMOVE IGNITION COIL ASSY

Disconnect the 4 ignition coil connectors.
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71. REMOVE OIL LEVEL GAGE SUB-ASSY

(b)

(€)

69.

70.

(@)
(b)

(€)
(d)
(e)

Remove the 2 nuts which are used to secure the engine
wire.

Remove the 4 bolts and the 4 ignition coils.
REMOVE FUEL DELIVERY PIPE SUB-ASSY
(See page 11-11)

REMOVE INTAKE MANIFOLD

Disconnect the 2 water hoses from the throttle body.
Disconnect the ventilation hose and the ventilation hose
No. 2 from the cylinder head cover.

Disconnect the vacuum hose from the water by—pass
pipe No. 1.

Remove the 4 bolts, 2 nuts and 2 wire brackets,then re-
move the intake manifold and the throttle body assembly.
Remove the gasket from the intake manifold and the
throttle body assembly.

(@ Remove the oil level gage from the oil level gage guide.

AB64026

AVENSIS REPAIR MANUAL (RM1018E)

72.

(@)
(b)

REMOVE OIL LEVEL GAGE GUIDE
Disconnect the crank shaft position sensor cramp.
Remove the bolt and the oil level gage guide.
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73.

(@)
(b)

74.

(@)

75.
76.

7.

(@)

78.

(@)

79.
(@)

REMOVE WATER BY-PASS PIPE NO.1

Disconnect the knock sensor cramp.

Remove the 2 bolts and 2 nuts, then detach the water by—
pass pipe and the gasket.

REMOVE WATER INLET

Remove the 2 nuts and the water inlet.

REMOVE THERMOSTAT

REMOVE ENGINE OIL PRESSURE SWITCH ASSY
(See page 17-1)

REMOVE CAMSHAFT POSITION SENSOR
Remove the bolt and the camshaft position sensor.

REMOVE CRANKSHAFT POSITION SENSOR
Remove the 2 bolts and the crankshaft position sensor.

REMOVE KNOCK SENSOR
Remove the nut and the knock sensor.
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AB4060

A76720
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80.

(@)

81.

(@)

82.

(@)

83.

(@)

84.

(@)

REMOVE V-RIBBED IDLER ASSY NO.1
Remove the nut, bolt, tube and the idler.

REMOVE V-RIBBED BELT TENSIONER ASSY
Remove the bolts, nut and the V-ribbed belt tensioner.

REMOVE TRANSVERSE ENGINE ENGINE
MOUNTING BRACKET

Remove the 3 bolts and the transverse engine mounting
bracket.

REMOVE MANIFOLD STAY
Remove the 3 bolts and the manifold stay.

REMOVE MANIFOLD STAY NO.2
Remove the 3 bolts and the manifold stay.
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85.

(@)
(b)

86.

(@)

87.

(@)

88.

(@)

89.
90.
91.
92.

93.

(@)

REMOVE EXHAUST MANIFOLD HEAT INSULATOR
NO.1

Disconnect the heated oxygen sensor connector.
Remove the 3 bolts and the nut, and then remove the ex-
haust manifold heat insulator.

REMOVE EXHAUST MANIFOLD
Remove the 5 nuts, then remove the exhaust manifold
and the gasket.

REMOVE ENGINE COOLANT TEMPERATURE
SENSOR

Using SST, remove the engine coolant temperature sen-
sor.

SST 09817-33190

REMOVE RADIO SETTING CONDENSER
Remove the bolt and the condenser.
REMOVE WATER BY-PASS HOSE NO.2
REMOVE RADIATOR HOSE INLET
REMOVE HEATER INLET WATER HOSE
REPLACE PARTIAL ENGINE ASSY

INSTALL RADIO SETTING CONDENSER
Install the condenser with the bolt.
Torque: 10 N -m (102 kgf -cm, 7 ft -Ibf)
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94.

(@)
(b)

95.

(@)

96.

(@)

(b)

97.

(@)

98.

(@)

INSTALL ENGINE COOLANT TEMPERATURE
SENSOR

Install a new gasket to the engine coolant temperature
sensor.

Using SST, install the engine coolant temperature sensor.
SST 09817-33190

Torque: 20 N ‘m (204 kgf -cm, 15 ft -Ibf)

INSTALL EXHAUST MANIFOLD

Install a new gasket and the exhaust manifold with the 5
nuts.

Torque: 37 N -m (377 kgf -cm, 27 ft -Ibf)

INSTALL EXHAUST MANIFOLD HEAT INSULATOR
NO.1

Install the exhaust manifold heat insulator,then install the
3 bolts and nut.

Torque:

18 N'm (184 kgf -cm, 13 ft -Ibf) for Bolt

12 N'm (122 kgf -cm, 9 ft -Ibf) for Nut

Connect the heated oxygen sensor connector.

INSTALL MANIFOLD STAY NO.2
Install the manifold stay with the 3 bolts.
Torque: 49 N -m (500 kgf -cm, 36 ft -Ibf)

INSTALL MANIFOLD STAY

Install the manifold stay with the 3 bolts.
Torque:

49 N-m (500 kgf -cm, 36 ft -Ibf) for A

37 N'm (377 kgf -cm, 27 ft -Ibf) for B
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99.

(@)

100.

(@)

101.

(@)

102.

103.

(@)
(b)

104.

(@)
(b)

105.

106.

INSTALL TRANSVERSE ENGINE ENGINE MOUNTING
BRACKET

Install the transverse engine mounting bracket with the
bolts.

Torque: 47 N -m (479 kgf -cm, 35 ft -Ibf)

INSTALL V-RIBBED BELT TENSIONER ASSY

Install the V—ribbed belt tensioner with the bolt and nut.
Torque:

29 N'm (296 kgf -cm, 21 ft -Ibf) for Nut

69 N'm (704 kgf -cm, 51 ft -Ibf) for Bolt

INSTALL V-RIBBED IDLER ASSY NO.1
Install the tube and idler with the nut and bolt.
Torque: 39.2 N -m (400 kgf -cm, 29 ft -Ibf)
INSTALL KNOCK SENSOR (See page 10-17)

INSTALL CRANKSHAFT POSITION SENSOR

Apply a light coat of engine oil to the O-ring on the crank-
shaft position sensor.

Install the crankshatft position sensor with the 2 bolts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL CAMSHAFT POSITION SENSOR

Apply a light coat of engine oil to the O-ring on the cam-
shaft position sensor.

Install the camshaft position sensor with the bolt.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -|bf)

INSTALL ENGINE OIL PR ESSURE SWITCH ASSY
(See page 17-1)

Adhesive: Part N0.08833 — 00080, THREE BOND 1344.
INSTALL THERMOSTAT (See page 16-9)
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107.

(@)

108.

(@)

109.

(@)
(b)

110.

(@)
(b)

111.

112.

(@)

INSTALL WATER INLET
Install the water inlet with the 2 nuts.
Torque: 11 N -m (112 kgf -cm, 8 ft -Ibf)

INSTALL WATER BY-PASS PIPE NO.1

Install a new gasket and water by—pass pipe with the 2
nuts and 2 bolts.

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)

INSTALL OIL LEVEL GAGE GUIDE

Apply a light coat of engine oil a new O-ring and install it
to the oil level gage guide.

Install the oil level gage guide with the bolt.

Torque: 13 N -m (133 kgf -cm, 10 ft -Ibf)

INSTALL INTAKE MANIFOLD

Install a new gasket to the intake manifold.

Install the intake manifold and 2 clamp brackets with the
2 nuts and 4 bolts.

Torque: 30 N -m (306 kgf -cm, 22 ft -|bf)

INSTALL FUEL DELIVERY PIPE SUB-ASSY

(See page 11-11)

INSTALL IGNITION COIL ASSY
Install the 4 ignition coils with the 4 bolts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -|bf)
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(b)

113.

(@)

(b)
(©)

(d)

(€)
(f)

(9)

114.

(@)

Install the engine wire with the 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in. -|bf)

INSTALL FLYWHEEL SUB-ASSY (M/T TRANSAXLE)
Hold the crankshaft with SST.
SST 09960-10010 (09962-01000, 09963—-01000)

Clean the bolt and bolt hole.

Apply adhesive to the bolts.

Adhesive:

Part No. 09330-00070, THREE BOND or equivalent.
Using several steps, install and tighten the 8 bolts uni-
formly in the sequence shown in the illustration.

Torque: 49 N -m (500 kgf -cm, 36 ft -Ibf)

Mark each bolt head with paint.

Retighten the bolts by an additional 90° in the same se-
guence as step (d).

Check that the paint marks are at 90° angle about the
original position.

INSTALL DRIVE PLATE & RING GEAR SUB-ASSY
(A/T TRANSAXLE)

Hold the crankshaft with SST.

SST 09960-10010 (09962-01000, 09963—-01000)
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AB2204

(b)
(€)

(d)

Clean the bolt and bolt hole.

Apply adhesive to the bolts.

Adhesive:

Part No. 09330-00070, THREE BOND or equivalent.
Using several steps, install and tighten the 8 bolts uni-
formly in the sequence shown in the illustration.

Torque: 88 N -m (897 kgf -cm, 65 ft -Ibf)

115. INSTALL CLUTCH DISC ASSY (M/T TRANSAXLE) (See page 42-26)

SST 09301-00210

116. INSTALL CLUTCH COVER ASSY (M/T TRANSAXLE) (See page 42—26)

SST 09301-00210

117. INSTALL MANUAL TRANSAXLE ASSY (M/T TRANSAXLE) (See page 41-15)
118. INSTALL AUTOMATIC TRANSAXLE ASSY (A/T TRANSAXLE) (See page 40-11)
119. INSTALL STARTER ASSY (See page 19-3)

AVENSIS REPAIR MANUAL (RM1018E)

120.
(@)
(b)

(€)

121.

(@)

(b)
(€)
(d)

INSTALL FRONT SUSPENSION CROSSMEMBER
W/CENTER MEMBER

Attach the engine and transaxle assembly to the suspen-
sion crossmember and the engine mounting member.
Install the bolt which is used to secure the rear engine
mounting bracket to the mounting insulator.

Torque: 87 N -m (887 kgf -cm, 64 ft -Ibf)

Install the bolt which is used to secure the front engine
mounting bracket to the mounting insulator.

Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)

INSTALL ENGINE ASSEMBLY WITH TRANSAXLE
SST 09670-00010

Set the engine assembly with transaxle on the engine lift-
er.

Temporarily install the suspension crossmember with the
2 bolts and 2 nuts.

Install the engine mounting insulator LH.

Torque: 80 N -m (816 kgf -cm, 59 ft -Ibf)

Install the engine mounting insulator RH.

Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)
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(e) Tighten the 2 bolts and 2 nuts.
Torque:
45 N-m (459 kgf -cm, 33 ft -Ibf) for Bolt A
133 N-m (1,356 kgf -cm, 98 ft -Ibf) for Nut B

(H Install the front suspension member brace LH and RH
with the 8 bolts.
Torque:
133 N'm (1,356 kgf -cm, 98 ft -Ibf) for Bolt A
80 N-m (816 kgf -cm, 59 ft -Ibf) for Bolt B

&

o C‘ When installing the crossmember, check that the position-
wt\WfFB ing holes on the crossmember and on the vehicle are
B | B(\Amns aligned with each other.

122. INSTALL FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 LH (See page 30-6)
123. INSTALL FRONT SUSPENSION ARM SUB-ASSY LOWER NO.1 RH
HINT:
Perform the same procedure as above on the opposite side.
124. INSTALL FRONT STABILIZER LINK ASSY LH (See page 30-6)
125. INSTALL FRONT STABILIZER LINK ASSY RH
HINT:
Perform the same procedure as above on the opposite side.
126. INSTALL TIE ROD END SUB-ASSY LH (See page 30-6)
127. INSTALL TIE ROD END SUB-ASSY RH
HINT:
Perform the same procedure as above on the opposite side.
128. INSTALL FRONT AXLE HUB LH NUT (See page 30-6)
129. INSTALL FRONT AXLE HUB RH NUT
HINT:
Perform the same procedure as above on the opposite side.
130. INSTALL EXHAUST PIPE ASSY FRONT (See page 15-2)
131. INSTALL FLOOR PANEL BRACE FRONT
Torque: 30 N -m (306 kgf -cm, 22 ft -|bf)
132. INSTALL STEERING INTERMEDIATE SHAFT (See page 50-9)
133. INSTALL GENERATOR ASSY (See page 19-7)
134. INSTALL COMPRESSOR AND MAGNETIC CLUTCH (W/ AIR CONDITIONING)
HINT:
. 1ZZ-FE (See page 55-74)
e  3ZZ-FE (See page 55-70)
135. INSTALL CLUTCH RELEASE CYLINDER ASSY (M/T TRANSAXLE)
(See page 41-15)
136. INSTALL FLOOR SHIFT CABLE TRANSMISSION CONTROL SHIFT (A/T TRANSAXLE)
(See page 40-11)

AVENSIS REPAIR MANUAL (RM1018E)
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137. INSTALL BATTERY CARRIER
(@) Install the battery carrier and bracket with the 4 bolts.
Torque: 12.8 N -m (131 kgf -cm, 9 ft -Ibf)

138.

139.

(@)

140.
141.
142.

(@)

143.

INSTALL BATTERY

Torque: 5.0 N -m (51 kgf -cm, 44 in. -|bf)

INSTALL RADIATOR SUPPORT NO.1

Install the 2 radiator supports with the 2 bolts.

Torque: 19 N -m (194 kgf -cm, 14 ft -Ibf)

INSTALL ACCELERATOR CONTROL CABLE ASSY (1ZZ-FE ENGINE TYPE) (See page 10-9)
INSTALL ACCELERATOR CONTROL CABLE ASSY (3ZZ-FE ENGINE TYPE) (See page 10-15)
INSTALL AIR CLEANER CASE SUB-ASSY

Install the air cleaner case with the 3 bolts.

Torque: 5.0 N -m (51 kgf -cm, 44 in. -|bf)

INSTALL AIR CLEANER ASSEMBLY WITH HOSE (See page 10-9 or 10-15)

144. INSTALL CYLINDER HEAD COVER NO.2
(@ Install the cylinder head cover with the 2 nuts and 2 clips.
Torque: 7.0 N -m (71 kgf -cm, 62 in. -|bf)

145.

146.
147.
148.
149.
150.
151.
152.
153.

154.
155.
156.

INSTALL FRONT WHEELS

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

ADD AUTOMATIC TRANSAXLE FLUID (A/T TRANSAXLE)
ADD ENGINE OIL

ADD ENGINE COOLANT (See page 16-7)

CHECK FOR ENGINE OIL LEAKS

CHECK FOR ENGINE COOLANT LEAKS (See page 16-7)
CHECK FOR FUEL LEAKS

CHECK FOR EXHAUST GAS LEAKS

CHECK IDLE SPEED AND IGNITION TIMING (See page 14-1)
SST 09843-18040

INSPECT CO/HC (See page 14-1)

INSPECT AND ADJUST FRONT WHEEL ALIGNMENT (See page 26-6)
CHECK ABS SPEED SENSOR SIGNAL

AVENSIS REPAIR MANUAL (RM1018E)
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TIMING BELT (1CD-FTV)
COMPONENTS

141C5-01

[ 8.0(82, 71 in. Ibf)

Retainer

[ 5.0(51, 44 in.-Ibf) |

Radiator Support

V (Cooler Injector Driver Opening Cover

Compressor to !

Crankshaft )
Pulley) Belt No. 1

\/:J 72 (734, 53)
q

&N g "~
. 4
~ ®
R
N )
Y D v

39 (398, 29)

Power Steering
Idle Pulley Bracket

Engine Under Cover Sub-assy No. 1

v LN:m (kgf-cm, ft-Ibf) |: Specified torque

A79425

AVENSIS REPAIR MANUAL (RM1018E)
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* Gasket

Timing Belt No. 2 Cover

Seal Washer

[ 7.4(76, 66 in.-Ibf)

Timing Chain Cover Plate

Timing Belt

37 (375, 27)

Generator V belt

‘6-)“\\\1\ lQ) @

Idler Pulley

| 7.4(76,66in.-Ibf) |

Crankshaft Pulley ___----

180 (1,837, 133)

| N-m (kgf-cm, ft-Ibf) | : Specified torque

* Replace only if damaged

Y

Timing Belt
Tensioner

Glow Plug
' Screw Grommet
. Glow Plug
! No.1 Connector

Glow Plug Assy

A61211

AVENSIS REPAIR MANUAL (RM1018E)
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REPLACEMENT

1. REMOVE FRONT WHEEL RH

2. REMOVE ENGINE UNDER COVER SUB-ASSY NO.1

3. REMOVE ENGINE UNDER COVER RH

4, REMOVE RADIATOR SUPPORT OPENING COVER

5. REMOVE ENGINE ROOM COVER SIDE

6. REMOVE ENGINE COVER NO.1

(@ Remove the 5 nuts and the engine cover.

7.  REMOVE INJECTOR DRIVER (See page 14—286)

8. REMOVE V (COOLER COMPRESSOR TO CRANKSHAFT PULLEY) BELT NO.1

(See page 14-269)
9. REMOVE GENERATOR V BELT (See page 14—269)
10. SEPARATE POWER STEERING IDLE PULLEY BRACKET (See page 14-286)

11. REMOVE ENGINE MOUNTING INSULATOR
SUB-ASSY RH
(@) Place a wooden block on a jack underneath the engine.

A61184

(b) Remove the 3 bolts and 3 nuts, and then detach the en-
gine mounting insulator sub assy RH.

12. REMOVE CRANKSHAFT PULLEY
(@) Using SSTs, remove the pulley bolt.

SST 09213-54015 (90105-08076), 09330-00021
HINT:
When using SST (A) (90105-08076), a plate washer (5 mm or
0.20 in.) must be inserted between SST (A) and SST (B).

Y A61182

AVENSIS REPAIR MANUAL (RM1018E)
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A61183

(b) Using SST, remove the pulley.
SST 09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05031)

13. REMOVE IDLER PULLEY SUB-ASSY

(@ Remove the bolt and washer, and then remove the pulley.

14. REMOVE TIMING BELT NO.2 COVER

(@) Remove the 7 bolts and 7 seal washers, and then remove the timing belt cover.
15. REMOVE TIMING BELT NO.1 COVER

(@ Remove the 5 bolts and 5 seal washers, and then remove the timing belt cover.

16. REMOVE TIMING BELT GUIDE

17. REMOVE TRANSVERSE ENGINE ENGINE MOUNTING BRACKET
(@ Remove the 6 bolts and the engine mounting bracket.

7
Y A61185

18. SET NO. 1 CYLINDER TO TDC/COMPRESSION

(@ Using the crankshaft pulley bolt, align the dot mark of the
crankshaft timing pulley with the TDC mark of the oil pump
by turning the crankshatft.

(b) Check that the timing mark of the camshatft timing pulley
is aligned with a joint of the cylinder head and the cylinder
head cover.

If not, revolve the crankshaft 1 revolution (360°) to align the

mark.

19. REMOVE TIMING CHAIN COVER PLATE
(@) Remove the bolt and the timing chain cover plate.

AVENSIS REPAIR MANUAL (RM1018E)
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20. REMOVE TIMING BELT

HINT:

If re—use the timing belt, draw an arrow on the belt which indi-
cates the engine revolution direction and put match marks on
the pulleys and the belt before removing. This operation will be
very helpful when re—installing the timing belt.

(@) Alternately loosen the 2 bolts to remove the timing belt
tensioner.
(b) Remove the timing belt.

21. SET NO. 1 CYLINDER TO TDC/COMPRESSION

(@) Using SST, set the pulleys of the camshaft and the injec-
tion pump so that each timing mark of the pulleys is
aligned with its timing mark on the cylinder head assem-
bly and the water pump assembly.
SST 09960-10010 (09962—-01000, 09963—-01000)

(b)  Using the crankshaft pulley bolt, align the dot mark of the
crankshaft timing pulley with the TDC mark of the oil pump
by turning the crankshatft.

NOTICE:

Take great care, when turning the camshaft and crank-

shaft. Since the valve head and the piston head are sensi-

tive, damage to them may result when the piston head con-
tacts with the valve heads.

22. INSTALL TIMING BELT

NOTICE:

The engine should be cold.

(@) Remove any oil or water on each pulley and keep them
clean.

NOTICE:

Do not use any cleaning agent.
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A09612

Wrench
(.27 mm)

A09589

Y A09605
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(b) Install the timing belt in the following order:

~NOoO ok, WwN R

. Camshatft timing pulley

. Supply pump drive pulley
. Water pump pulley

. Crankshaft timing pulley
. No. 2 idler pulley

. Oil pump pulley

. No. 1 idler pulley

(c) Install the timing belt tensioner.

(1)

(@)

®3)

(4)
()

(6)

Using a press, slowly press in the push rod with
pressure 981 to 9,807 N (100 to 1,000 kgf, 200 to
2,205 Ibf).

Align the holes of the push rod and the housing, in-
sert hexagon wrench (1.27 mm) through the holes
to keep the setting position of the push rod.
Release the press.

Temporarily install the tensioner with bolt (A).
Turn the tensioner clockwise and temporarily install
the other bolt.

Alternately tighten the 2 bolts.

Torque: 21 N-m (214 kgf-cm, 15 ft:Ibf)

(7)

Remove the hexagon wrench from the tensioner.

23. CHECK VALVE TIMING
(@ Slowly turn the crankshaft 2 complete revolutions (720°)
from TDC to TDC.

NOTICE:

Always turn the crankshaft clockwise.
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A09679

24. INSTALL TIMING CHAIN COVER PLATE

(b)

Check that each timing mark of the pulleys is aligning with
the timing marks of the engine assembly as shown in the
illustration.

If the timing marks are not aligned, remove the timing belt and
reinstall it.

(€)

Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)
25. INSTALL TRANSVERSE ENGINE ENGINE MOUNTING BRACKET

Torque:

Remove the crankshaft pulley bolt.

37 N-m (375 kgf-cm, 27 ft-Ibf) for 14 mm head bolt
64 N-m (650 kgf-cm, 47 ft-Ibf) for 17 mm head bolt

A09596

Gasket
Groove

A09603

AVENSIS REPAIR MANUAL (RM1018E)

26.

(@)

27.

(@)

INSTALL TIMING BELT GUIDE

Install the belt guide, facing the cap side outward.
INSTALL TIMING BELT NO.1 COVER

Check the timing belt cover gasket for cracks or deteriora-
tions etc.

If the gasket has cracks or has deteriorated, replace it by the
following steps:

(1) Using a screwdriver and gasket scraper, remove all
the old gaskets.

(2) Thoroughly clean all components to remove all the
loose material.

(3) Remove the backing paper from a new gasket and
affix the gasket to the timing belt cover as shown in
the illustration.

NOTICE:

Affix the gasket at the center of the groove.

At the corners, try to keep the gasket thickness uni-

form.

(4) Atfter installing the gasket, press it down so that the
adhesive firmly sticks to the timing belt cover.

(5) Ifthere is a gap where the end of the gasket meets,
use seal packing to close the gap.

Seal packing: Part No. 08826—-00080 or equivalent
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(b) Install the No. 1 timing belt cover and the gasket with the
5 bolts and 5 seal washers.
Torque: 7.4 N -m (75 kgf -cm, 65 in. -Ibf)

(c) After installing the belt cover, check that there is no peel-
ings of the gasket.

28. INSTALL TIMING BELT NO.2 COVER

(@ Check the timing belt cover gasket for cracks or deteriora-

tions etc.

If the gasket has cracks or has deteriorated, replace it by the
following steps:

A09602

(b)

29. INSTALL IDLER PULLEY SUB-ASSY
Torque: 40 N -m (408 kgf -cm, 30 ft -Ibf)

(@)
(b)

30.

HINT:
When using a bolt (91651-60855), a plate washer (5 mm or
asues| 0.20 in.) must be inserted between the pulley bolt and SST.

(1) Using a screwdriver and gasket scraper, remove all
the old gasket.

(2) Thoroughly clean all components to remove all the
loose material.

(3) Remove the backing paper from a new gasket and
affix the gasket to the timing belt cover as shown in
the illustration.

NOTICE:

Affix the gasket at the center of the groove.

At the corners, try to keep the gasket thickness uni-

form.

(4) Atfter installing the gasket, press it down so that the
adhesive firmly sticks to the timing belt cover.

(5) Ifthere is a gap where the end of the gasket meets,
use a seal packing to close the gap.

Seal packing: Part No. 08826—-00080 or equivalent

Install the No. 2 timing belt cover and the gasket with the

7 bolts and 7 seal washers.

Torque: 7.4 N -m (75 kgf -cm, 65 in. -Ibf)

INSTALL CRANKSHAFT PULLEY

Align the keyway of the pulley with the key located on the
crankshaft, slide the pulley into place.

Using SST, install the pulley bolt.

SST 09213-54015 (90105-08076), 09330-00021
Torque: 180 N-m (1,835 kgf-cm, 133 ft-Ibf)

31. INSTALL ENGINE MOUNTING INSULATOR SUB-ASSY RH

Torque:52 N-m (530 kgf-cm, 38 ft:Ibf)

32. INSTALL POWER STEERING IDLE PULLEY BRACKET (See page 14-286)
33. ADJUST V (COOLER COMPRESSOR TO CRANKSHAFT PULLEY) BELT NO.1

(See page 14-269)
AVENSIS REPAIR MANUAL (RM1018E)
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34.
35.

36.

INSTALL INJECTOR DRIVER (See page 14-286)
INSTALL ENGINE COVER NO.1

Torque: 8.0 N -m (82 kgf -cm, 71 in. -Ibf)

INSTALL FRONT WHEEL RH

Torque: 103 N ‘m (1,050 kgf -cm, 76 ft -1bf)

AVENSIS REPAIR MANUAL (RM1018E)
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SEAL (12Z-FE/3ZZ—-FE)

TIMING GEAR COVER OIL SEAL (1Z2Z-FE/3ZZ—-FE)

REPLACEMENT

. REMOVE FRONT WHEEL RH (See page 14-27)

REMOVE ENGINE UNDER COVER SUB-ASSY NO.1 (See page 14-27)
REMOVE ENGINE UNDER COVER RH (See page 14-27)

REMOVE RADIATOR SUPPORT OPENING COVER (See page 14-27)
REMOVE ENGINE ROOM COVER SIDE (See page 14-27)

141CN-01

aprwbdPE

6. REMOVE FAN AND GENERATOR V BELT

(@ Turn the V-ribbed belt tensioner clockwise slowly and
loosen it. Then, remove the fan and generator V belt and
put back the V—ribbed belt tensioner carefully.

AB0622

7. REMOVE ENGINE MOUNTING INSULATOR
SUB-ASSY RH

(@) Place a wooden block on a jack underneath the engine.
Remove the 4 bolts and 2 nuts and detach the engine
mounting insulator RH.

A01045

8. REMOVE CRANKSHAFT PULLEY
(@) Using SST, remove the crankshaft pulley bolt.

SST 09960-10010 (09962—-01000, 09963—-01000)
(b) Remove the crankshaft pulley from the crankshatft.

AB2837

AVENSIS REPAIR MANUAL (RM1018E)
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SEAL (12Z-FE/3ZZ-FE)

AB2837

13. INSTALL FRONT WHEEL RH

9. REMOVE TIMING GEAR COVER OIL SEAL

(@) Using a knife, cut off the oil seal lip.

(b) Using a screwdriver with the tip wrapped in tape, pry out
the oil seal.

NOTICE:

After the removal, check if the crankshaft is not damaged.

If it is damaged, smooth the surface with 400—grit sandpa-

per.

10. INSTALL TIMING GEAR COVER OIL SEAL

(@ Apply MP grease to a new oil seal lip.

NOTICE:

Keep the lip free of foreign objects.

(b) Using SST, tap in the oil seal until its surface is flush with
the timing chain cover edge.
SST 09223-22010

NOTICE:

Wipe off extra grease on the crankshatft.

11. INSTALL CRANKSHAFT PULLEY

(@ Align the keyway of the pulley with the key located on the
crankshaft and slide the pulley into place.

(b) Using SST, install the crankshaft pulley bolt.
SST 09960-10010 (09962—01000, 09963—-01000)
Torque: 138 N -m (1,407 kgf -cm, 102 ft -1bf)

12. INSTALL ENGINE MOUNTING INSULATOR
SUB-ASSY RH

(@) Install the engine mounting insulator with the 4 bolts and
2 nuts.
Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

14. CHECK FOR ENGINE OIL LEAKS

AVENSIS REPAIR MANUAL (RM1018E)
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TIMING GEAR CASE OR TIMING CHAIN CASE OIL
SEAL (1AZ—FE)

REPLACEMENT

REMOVE FRONT WHEEL RH

REMOVE RADIATOR SUPPORT OPENING COVER
REMOVE ENGINE ROOM COVER SIDE

REMOVE ENGINE UNDER COVER RH

141BH-01

HowbdpE

5. REMOVE ENGINE COVER SUB-ASSY NO.1
(@) Remove the 2 nuts and the engine cover No. 1.

6. REMOVE FAN AND GENERATOR V BELT (See page 14-105)
SST  09249-63010

7. REMOVE CRANKSHAFT PULLEY
(@) Using SST, loosen the pulley bolt.
SST 09213-54015 (91651-60855), 09330-00021,

A13697

SIS (b) Using SST, remove the crankshaft pulley.
' SST 09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05021)

A77381

AVENSIS REPAIR MANUAL (RM1018E)
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SEAL (1AZ-FE)

A77420

8. REMOVE TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL

(@) Using a screwdriver with tip wrapped in the tape, pry out
the oil seal.

HINT:

After removal, check if the crankshaft is not damaged.

If it is damaged, smooth the surface with 400—grit sandpaper.

9. INSTALL TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL

(@ Apply MP grease to a new oil seal lip.

NOTICE:

Keep the lip off foreign materials.

(b) Using SST and a hammer, tap in the oil seal until its sur-
face is flush with the rear oil seal retainer edge.
SST 09223-22010

NOTICE:

Wipe off extra grease on the crankshatft.

10. INSTALL CRANKSHAFT PULLEY

(@ Align the pulley set key with the key groove of the pulley.

(b) Using SST, install the pulley bolt.
SST 09213-54015 (91651-60855), 09330-00021
Torque: 170 N -m (1,733 kgf -cm, 125 ft -Ibf)

11. INSTALL FAN AND GENERATOR V BELT (See page 14-105)

SST  09249-63010

12. INSTALL ENGINE COVER SUB-ASSY NO.1
Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

13. INSTALL FRONT WHEEL RH

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

14. CHECK FOR ENGINE OIL LEAKS

AVENSIS REPAIR MANUAL (RM1018E)
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SEAL (1AZ-FSE)

TIMING GEAR CASE OR TIMING CHAIN CASE OIL
SEAL (1AZ-FSE)

REPLACEMENT

REMOVE FRONT WHEEL RH

REMOVE RADIATOR SUPPORT OPENING COVER
REMOVE ENGINE ROOM COVER SIDE

REMOVE ENGINE UNDER COVER RH

141BR-01

HowbdpE

5. REMOVE ENGINE COVER SUB-ASSY NO.1
(@) Remove the 2 nuts and the engine cover No. 1.

6. REMOVE FAN AND GENERATOR V BELT (See page 14-185)
SST  09249-63010

7. REMOVE CRANKSHAFT PULLEY
(@) Using SST, loosen the pulley bolt.
SST 09213-54015 (91651-60855), 09330-00021

A13697

SIS (b) Using SST, remove the crankshaft pulley.
' SST 09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05021)

A77381

AVENSIS REPAIR MANUAL (RM1018E)
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SEAL (1AZ-FSE)

A13697

8. REMOVE TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL

(@) Using a screwdriver with tip wrapped in the tape, pry out
the oil seal.

HINT:

After removal, check if the crankshaft is not damaged.

If it is damaged, smooth the surface with 400—grit sandpaper.

9. INSTALL TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL

(@ Apply MP grease to a new oil seal lip.

NOTICE:

Keep the lip off foreign materials.

(b) Using SST and a hammer, tap in the oil seal until its sur-
face is flush with the rear oil seal retainer edge.
SST 09223-22010

NOTICE:

Wipe off extra grease on the crankshatft.

10. INSTALL CRANKSHAFT PULLEY

(@ Align the pulley set key with the key groove of the pulley.

(b) Using SST, install the pulley bolt.
SST 09213-54015 (91651-60855), 09330-00021
Torque: 170 N -m (1,733 kgf -cm, 125 ft -Ibf)

11. INSTALL FAN AND GENERATOR V BELT (See page 14-185)

SST  09249-63010

12. INSTALL ENGINE COVER SUB-ASSY NO.1
Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

13. INSTALL FRONT WHEEL RH

Torque: 103 N -m (1,050 kgf -cm, 76 ft -Ibf)

14. CHECK FOR ENGINE OIL LEAKS

AVENSIS REPAIR MANUAL (RM1018E)
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VALVE CLEARANCE (1AZ-FE)

ADJUSTMENT

1.  REMOVE RADIATOR SUPPORT OPENING COVER
2. REMOVE ENGINE ROOM COVER SIDE

3. REMOVE ENGINE UNDER COVER RH

141B6-01

4, REMOVE ENGINE COVER SUB-ASSY NO.1
(@ Remove 2 nuts and the engine cover No. 1.

5.  REMOVE IGNITION COIL ASSY

(@ Remove 4 bolts and the ignition coils.

6. REMOVE CYLINDER HEAD COVER SUB-ASSY (See page 14-171)

7. SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-171)

[ No. 1 Cylinder TDC/Compression 8. INSPECT VALVE CLEARANCE
’ HINT:

Inspect and adjust the valve clearance when the engine is cold.
(@) Check only the valve indicated in the illustration.
(1) Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshatft.
(2) Record the out—of specification valve clearance
measurements. They will be used later to determine
the required replacement adjusting shim.

Valve clearance (Cold):
Intake 0.19 to 0.29 mm (0.0075 to 0.0114 in.)
Exhaust 0.30 to 0.40 mm (0.0118 to 0.0157 in.)
(b)  Turn the crankshaft clockwise 1 revolution (360°) and set
No. 4 cylinder to TDC/compression.

[No. 4 Cylinder TDC/Compression (c) Check orlly the valve indicated in the illustration.
= N (1) Using a feeler gauge, measure the clearance be-
TN ° 5 tween the valve lifter and camshatft.
Wil T (2) Record the out-of specification valve clearance
MOS0 CNOESE0ORGY measurements. They will be used later to determine
‘lo 9 9 9 9 the required replacement adjusting shim.
R T e— ; = Valve clearance (Cold):
: ©) ey —— ©J / Intake 0.19 to 0.29 mm (0.0075 to 0.0114 in.)
P ey T = A77379 Exhaust 0.30 to 0.40 mm (0.0118 to 0.0157 in.)

AVENSIS REPAIR MANUAL (RM1018E)
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9. ADJUST VALVE CLEARANCE
NOTICE:
Be sure not to turn the crankshaft without the chain ten-
sioner.
(@) Set the No. 1 cylinder to TDC/compression.
(See page 14-171)
(b) Remove the chain tensioner. (See page 14-171)
(c) Remove the camshafts. (See page 14-171)
(d) Tie the timing chain with a string.
NOTICE:
Be careful not to drop anything inside the timing chain cov-
er.
(e) Remove the valve lifters.

(H  Using a micrometer, measure the thickness of the re-
moved lifter.

(g) Calculate the thickness of a new lifter so that the valve
clearance comes within the specified valve.

A Thickness of new lifter
B Thickness of used lifter
C Measured valve clearance
Valve clearance:
A01082 Intake: A =B + (C - 0.24 mm (0.0094 in.))

Exhaust: A=B + (C - 0.35 mm (0.0138 in.))

EXAMPLE: (Intake)

Measure valve clearance = 0.44 mm (0.0173 in.)

0.44 mm (0.0173 in.) — 0.24 mm (0.0094 in.) = 0.20 mm (0.0079 in.)
(Measured — Specification = Excess clearance)

Used shim measurement = 5.30 mm (0.2087 in.)

0.20 mm (0.0079 in.) + 5.30 mm (0.2087 in.) = 5.50 mm (0.2165 in.)
(Excess clearance + Used shim = Ideal new shim)

Closest new shim = 5.50 mm (0.2165 in.) = Shim No. "50”

HINT:

e  Select a new lifter with a thickness as close as possible
to the calculated valves.

. Lifter are available in 35 sizes in increments of 0.020 mm
(0.0008 in.), from 5.060 mm (0.1992 in.) to 5.740 mm
(0.2260 in.).

. Identification number inside the valve lifter shows the val-
ue of the 2 decimal places. (The illustration shows 5.380

aly mm (0.2118 in.))

é % . Refer to the New Lifter Thickness table on the next 2

pages.

Y A77295

AVENSIS REPAIR MANUAL (RM1018E)
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VALVE CLEARANCE (1AZ—FE)

ENGINE MECHANICAL
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ENGINE MECHANICAL - VALVE CLEARANCE (1AZ-FE)

(h) Install the camshafts. (See page 14-171)
(i) Install the chain tensioner. (See page 14-171)
10. INSTALL CYLINDER HEAD COVER SUB-ASSY (See page 14-171)
11. INSTALL IGNITION COIL ASSY
Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)
12. CHECK FOR ENGINE OIL LEAKS
13. INSTALL ENGINE COVER SUB-ASSY NO.1
Torque: 7.0 N -m (71 kgf -cm, 62 in. -Ibf)

AVENSIS REPAIR MANUAL (RM1018E)
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ENGINE MECHANICAL - VALVE CLEARANCE (1ZZ-FE/3ZZ-FE)

VALVE CLEARANCE (1Z2Z-FE/3ZZ-FE)

ADJUSTMENT

141CE-01

1. REMOVE RADIATOR SUPPORT OPENING COVER (See page 14-27)
2. REMOVE ENGINE ROOM COVER SIDE (See page 14-27)
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AB5078

AVENSIS REPAIR MANUAL (RM1018E)

3. REMOVE CYLINDER HEAD COVER NO.2
(@) Remove the 2 nuts and 2 clips and detach cylinder head
cover No.2.

4, DISCONNECT IGNITION COIL ASSY

(@ Remove the 5 clamps from the 5 clamp brackets.

(b) Disconnect the 4 ignition coil connectors.

(c) Remove the 2 nuts which are used to secure the engine
wire.

(d) Remove the 4 bolts and the 4 ignition coils.

5. DISCONNECT VENTILATION HOSE
(@) Disconnect the ventilation hose from the cylinder head
cover.
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AB4058

Timing

AB62185

A01131

AVENSIS REPAIR MANUAL (RM1018E)

6.
(@)

10.

(@)
(b)

HINT:

DISCONNECT VENTILATION HOSE NO.2
Disconnect the ventilation hose from the cylinder head
cover.

REMOVE CYLINDER HEAD COVER SUB-ASSY
Remove the 9 bolts, 2 seal washers, 2 nuts, 3 clamp
brackets and cylinder head cover.

REMOVE ENGINE UNDER COVER SUB-ASSY NO.1
REMOVE ENGINE UNDER COVER RH

SET NO. 1 CYLINDER TO TDC/COMPRESSION

Turn the crankshatft pulley, and align the timing notch with
timing mark "0” of the timing chain cover.

Check that the point marks of the camshatft timing sprock-
et and VVT timing sprocket are in straight line on the tim-
ing chain cover surface as shown in the illustration.

If not, turn the crankshaft 1 revolution (360°) and align the
marks as above.

11.

(@)

INSPECT VALVE CLEARANCE

Check the valves indicated in the illustration.

(1) Using a feeler gauge, measure the clearance be-
tween the valve lifter and the camshatft.

(2) Record the out—of specification valve clearance
measurements. They will be used later to determine
the required replacement valve lifter.

Valve clearance (Cold):

Intake 0.15 to 0.25 mm (0.0059 to 0.0098 in.)

Exhaust 0.25 to 0.35 mm (0.0098 to 0.0138 in.)
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A01132

AB0622

A01045

AVENSIS REPAIR MANUAL (RM1018E)

(b)

(€)

12.

(@)

13.

(@)

Turn the crankshatft 1 revolution (360 °) and set No. 4 cyl-
inder to TDC/compression.

Check the valves indicated in the illustration.

(1) Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshatft.

(2) Record the out—of specification valve clearance
measurements. They will be used later to determine
the required replacement valve lifter.

Valve clearance (Cold):

Intake 0.15 to 0.25 mm (0.0059 to 0.0098 in.)

Exhaust 0.25 to 0.35 mm (0.0098 to 0.0138 in.)

REMOVE FAN AND GENERATOR V BELT

Turn the V-ribbed belt tensioner clockwise slowly and
loosen it. Then, remove the fan and generator V belt and
put back the V—ribbed belt tensioner carefully.

REMOVE ENGINE MOUNTING INSULATOR
SUB-ASSY RH

Place a wooden block on a jack underneath the engine.
Remove the 4 bolts and 2 nuts and detach the engine
mounting insulator RH.
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A11858

Paint Mark

50

T T

A

Match Mark J

A62186 A76698

-\\‘\ AB2178

A62187

AVENSIS REPAIR MANUAL (RM1018E)

14. REMOVE V-RIBBED BELT TENSIONER ASSY
(@ Remove the bolt and nut, then remove the V—-ribbed belt

tensioner.
HINT:
Jack up and down to remove the bolt.

15. ADJUST VALVE CLEARANCE
NOTICE:

Be sure not to revolve the crankshaft without the chain ten-

sioner.

(@) Set the No. 1 cylinder to the TDC/compression.
(b) Place match marks on the 2 camshaft sprockets and paint

marks on the timing chain.

(c) Remove the 2 nuts and the chain tensioner.

(d) Hold the camshaft with a wrench, loosen the camshaft

timing gear set bolt.
NOTICE:
Be careful not to damage the valve lifter.
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(e) Using several steps, loosen the camshaft bearing cap
bolts on the No. 2 camshatft in the sequence shown in the
illustration and remove the bearing caps.

(H Remove the camshaft timing gear as shown in the illustra-
tion.

A32124

(g) Using several steps, loosen the camshaft bearing cap
bolts on the camshaft in the sequence shown in the il-
lustration and remove the bearing caps.

NESo)lge

et

i
NG

NE

- -8=-0=0=-0-B-08=8=
]
[—1)
<]
= V)
| I

LL
=

‘l

2 4 3 1 A62189

(h) Remove the camshaft while holding the timing chain.

A32125

(i)  Tie the timing chain with a string as shown in the illustra-

tion.

NOTICE:
Be careful not to drop anything inside the timing chain cov-

er.

& A32556

AVENSIS REPAIR MANUAL (RM1018E)
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() Remove the valve lifters.
(k)  Using a micrometer, measure the thickness of the re-
moved lifter.
()  Calculate the thickness of a new lifter so that the valve
clearance comes within the specified value.
A Thickness of new lifter
B Thickness of used lifter
C Measured valve clearance

A01082

Valve clearance:
Intake A = B + (C — 0.20 mm (0.0079 in.))
Exhaust A=B + (C — 0.30 mm (0.0118 in.))

Example (Intake):

Measure intake valve clearance = 0.40 mm (0.0158 in.)

0.40 mm (0.0158 in.) — 0.20 mm (0.0079 in.) = 0.20 mm (0.0079 in.)
(Measured — Specification = Excess clearance)

Used lifter measurement = 5.250 mm (0.2067 in.)

0.20 mm (0.0079 in.) + 5.250 mm (0.2067 in.) = 5.450 mm (0.2146 in.)
(Excess clearance + Used lifter = Ideal new lifter)

Closest new lifter = 5.460 mm (0.2150 in.)

Select No. 46 lifter

AVENSIS REPAIR MANUAL (RM1018E)

HINT:

Select a new lifter with a thickness as close as possible
to the calculated values.

Lifter are available in 35 sizes in increments of 0.020 mm
(0.0008 in.), from 5.060 mm (0.1992 in.) to 5.740 mm
(0.2260 in.).

Refer to new lifter thickness table on the next 2 pages.
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(m)

(n)

(0)

(P)

(a)

(r)

Install the timing chain on the camshaft timing gear with
the painted links aligned with the timing marks on the
camshatft timing sprocket as shown in the illustration.

Examine the front marks and numbers and tighten the
bolts in the sequence shown in the illustration.
Torque: 13 N -m (133 kgf -cm, 10 ft -Ibf)

Put the camshaft No.2 on the cylinder head with the
painted links of the chain aligned with the timing mark on
the camshaft timing sprocket.

Tighten the camshaft timing gear set bolt temporarily.

Examine the front marks and numbers and tighten the
bolts in the sequence shown in the illustration.

Torque: 13 N -m (133 kgf -cm, 10 ft -Ibf)

Install the bearing cap No. 1.

Torque: 23 N -m (235 kgf -cm, 17 ft -Ibf)
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(s) Hold the camshaft with a wrench, tighten the camshaft
timing gear set bolt.
Torque: 54 N -m (551 kgf -cm, 40 ft -Ibf)

NOTICE:

Be careful not damage the valve lifter.

(t)  Check the match marks on the 2 camshaft sprockets are
aligned with each other and aligned with the painted links
of the timing chain as shown in the illustration. Also, check
the timing notch is aligned with the timing mark "0” of the
chain cover.

(u) Install chain tensioner.
(1) Check that the O-ring is clean, and set the hook as
shown in the illustration.

(2) Apply engine oil to the chain tensioner and install it
with the 2 nuts.
Torque: 9.0 N -m (92 kgf -cm, 80 in -Ibf)
NOTICE:
If the hook released the plunger during installation, re—
hook the plunger by the hook to fixit.
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AVENSIS REPAIR MANUAL (RM1018E)

HINT:
If the
chain

(3) Turn the crankshaft counterclockwise, and take the
hook off the knock pin to release the plunger.

(4) Turn the crankshaft clockwise, and check that the
plunger is extended.

plunger does not be extended, press the slipper into the
tensioner using a screwdriver so that the hook is took off

from the knock pin and let the plunger can be extended.

16.
(@)

17.

(@)

INSTALL V-RIBBED BELT TENSIONER ASSY

Install the V—ribbed belt tensioner with the nut and bolt.
Torque:

29 N'm (296 kgf -cm, 21 ft -Ibf) for Nut

69 N'm (704 kgf -cm, 51 ft -Ibf) for Bolt

INSTALL ENGINE MOUNTING INSULATOR
SUB-ASSY RH

Install the engine mounting insulator with the 4 bolts and
2 nuts.

Torque: 52 N -m (530 kgf -cm, 38 ft -Ibf)
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Seal Packing

g 'iillﬁl
fo
i IMI |V‘||:::

‘\' Il"‘

t..|Il||||{ji‘l.lrﬁf..|||

a1 Ja{ -0

i 4lilll[:lllllll‘-‘lllm||';|||@
lln\-"»/‘y‘\-‘ J;u\a’ ./‘“\ KB
D020 D0 K0 |-

A62182

AB5687
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18. INSTALL CYLINDER HEAD COVER SUB-ASSY

(@) Remove any old packing (FIPG) material.

(b)  Apply seal packing to the 2 locations as shown in the il-
lustration.

Seal packing: Part No. 08826—-00080 or equivalent

NOTICE:

. Remove any oil from the contact surface.

. Install the cylinder head cover within 3 minutes after
applying seal packing.

. Do not expose the seal to engine oil 2 hours after
installing.

(c) Install the cylinder head cover and cable bracket with the
9 bolts, 2 seal washers and 2 nuts. Tighten the bolts and
nuts uniformly in the several steps.

Torque:
11 N-m (112 kgf -cm, 8 ft -Ibf) for A
9.0 N'm (92 kgf -cm, 80 in -Ibf) for B
19. INSTALL IGNITION COIL ASSY
(@ Install the 4 ignition coils with the 4 bolts.

Torque: 9.0 N -m (92 kgf -cm, 80 in. -|bf)
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(b) Install the engine wire with the 2 nuts.

\[(g} ,’I/ Torque: 9.0 N -m (92 kgf -cm, 80 in. -Ibf)
/\
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20. INSTALL CYLINDER HEAD COVER NO.2

(@ Install the cylinder head cover with the 2 nuts and 2 clips.
Torque: 7.0 N -m (71 kgf -cm, 62 in. -|bf)

21. CHECK FOR ENGINE OIL LEAKS

AVENSIS REPAIR MANUAL (RM1018E)



