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1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

EM165-02

REASSEMBLY

HINT:

»  Thoroughly clean all parts to be assembled.

. Before installing the parts, apply fresh engine oil to all slid-
ing and rotating surfaces.

. Replace all gaskets, O-rings and oil seals with new parts.

1. ASSEMBLE PISTON AND CONNECTING ROD

(@ Using a small screwdriver, install a new snap ring at one
end of the piston pin hole.

HINT:

Be sure that end gap of the snap ring is not aligned with the pin

hole cutout portion of the piston.

(b) 1ZZ-FE:
Gradually heat the piston to 80 - 90°C (176 - 194°F).

() Coat the piston pin with engine oil.
(d) Align the front marks on the piston and connecting rod,
and push in the piston with your thumb.

() Using a small screwdriver, install a new snap ring on the
other end of the piston pin hole.

HINT:

Be sure that end gap of the snap ring is not as aligned with the

pin hole cutout portion of the piston.
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1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

2. INSTALL PISTON RINGS
(@) Install the oil ring expander and 2 side rails by hand.
(b) Using a piston ring expander, install the 2 compression
rings with the code mark facing upward.
Code mark :
1ZZ-FE: T or 2R
22Z-GE: T

(c) Position the piston rings so that the ring ends are as
shown.

NOTICE:

Do not align the ring ends.

3. INSTALL CONNECTING ROD BEARINGS

(@) Align the bearing claw with the groove of the connecting
rod or connecting cap.

(b) Install the bearings in the connecting rod and connecting
rod cap.

4. INSTALL MAIN BEARINGS

HINT:

Upper bearings have an oil groove and oil holes; Lower bear-

ings do not.

(@) Alignthe bearing claw with the claw groove of the cylinder
block, and push in the 5 upper bearings.

NOTICE:

Install the bearing with the oil hole in the cylinder block.

(b) Align the bearing claw with the claw grove of the main
bearing cap, and push in the 5 lower bearings.
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5. INSTALL THRUST WASHERS

Install the 2 thrust washers under the No.3 journal position of

the cylinder block with the oil grooves facing outward.

6. PLACE CRANKSHAFT ON CYLINDER BLOCK

7. PLACE BEARING CAP SUB-ASSEMBLY ON
CYLINDER BLOCK

(@ Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the bearing
cap sub-assembly and cylinder block.

. Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing grooves.

» thoroughly clean all components to remove all the
loose material.

. Using a non-reusable solvent, clean both sealing
surfaces.

(b)  Apply seal packing to the bearing cap sub-assembly as
shown in the illustration.

Seal packing:
Part No. 08826-00080 or equivalent

. Install a nozzle that has been cutto a 1 — 2 mm
(0.004 - 0.08 in.) opening.

HINT:

Avoid applying an excessive amount to the surface.

. Parts must be assembled within 3 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

. Immediately remove nozzle from the tube and rein-
stall cap.

(¢) Usinga plastic—-faced hammer, lightly tap the bearing cap
sub-assembly to ensure a proper fit.

8. INSTALL 12 POINTED HEAD BEARING CAP
SUB-ASSEMBLY BOLTS

HINT:

*  The bearing cap sub-assembly bolts are tightened in 3
progressive steps (steps (b), (c) and (e)).

. If any of the bearing cap sub—assembly bolts in broken or
deformed, replace it.
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(@0

Apply[@[light[¢oat[of[éngine[dil[dn[ihe[ihreads[&nd[Under
the[bearing[¢ap[$ub—assembly[bolts.
Installfand[Uniformly[ightenihe[1 Obearing[¢ap[$ub-as-
sembly[bolts,[in[$everal[passes,[in[ihe[$equence[$hown.
Torque:[22[N-m[{225[kgf-cm, 16[ft-1bf)
Retightenfthe[Bearing[¢ap[sub—assemblyBolts,[ih[$everal
passes,[in[the[$equence[$hown.
Torque:[44[N-m[{449kgf-cm,[32[ft-1bf)

Ifany[ofliheBearing[¢ap[sub-assemblybolts[does[motineetthe
torque[specification,[Feplace[the[bearing[Tcap[sub—assembly

bolt.

10.

Mark[theffront[dfthe[bearing[dapgub-assemblyBoltsWith
paint.
Retighten[the[bearing[ap[kub-assembly[bolts[by[#5°
and[45 °[in[thefhumerical[drder[$hown.
Check[that[ihe[painted[nark[is[how[&t@®0° [ahgle[fo[ihe
front.

INSTALLIHEXAGON[HEAD[BEARING[CAP
SUB-ASSEMBLY[BOLTS
Installfand[Uniformly[ightenihe[1 Obearing[¢ap[$ub-as-
sembly[bolts[in[$everal[passes.

Torque:

1ZZ-FE: 18.5[N-m[{189[kgf-cm, 14[it-1bf)

2Z2Z-GE: 18[N-m[{185[kgf-cm, 13[it-1bf)
Check[ihat[ihe[¢rankshaftfurns[$moothly.

2727Z-GE:
Apply[@dhesive[io[2[br[B[ihreads,[&nd[installihe[4[$crew
plugs.

Adhesive:

Part No. 08833 - 00070, THREE BOND 1324, or equiv-
alent

Torque: 43 N-m (438 kgf-cm, 32 fi-1bf)

CHECK CRANKSHAFT THRUST CLEARANCE
(See[page[EM-84)
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11[[] INSTALL[PISTON[AND[CONNECTING[ROD
ASSEMBLES

Using[a[piston[ting[tompressor, push[the[torrectly[humbered

piston[and[¢onnecting[fod[assemblies[into[ach[¢ylinder[Wwith

the[frontinark[of[ihe[piston[facingforward.

12.[] PLACE[CONNECTING[ROD[CAP[ON[CONNECTING
ROD

(@) Match[ihe[humbered[fonnecting[ftod[tap[Wwiththe[ton-
necting[fod.

(b)O Alignhe[pin[dowels[bfthe[tonnecting[tod[tap[Wwith[the
pins[éfiihe[¢onnecting[iod,[@nd[installfhe[¢onnecting[fod.

()0 Checkfthatthe[protrusion[@fthe[¢onnecting[fod[¢ap[isfiac-
inglin[he[¢orrect[direction.

13.[] INSTALL[CONNECTING[ROD[CAP[BOLTS

HINT:

(1 The[¢onnecting[tod[¢ap[bolts[@re[lightened[in[2[progres-
sive[$teps[{steps[{b)and[{d)).

(1 IffAny[bfihe[fonnecting[fod[tap[bolts[is[broken[pr[He-
formed,[teplaceli.

(@) Apply@lighttoat[dfféngine[dilldn[Ihe[fhreads[&nd[linder
the[heads[df[ihe[¢onnecting[tod[¢ap[bolts.
(b)O Installland[alternatelydighten[the[R[Fonnecting[tod[tap
bolts[in[$everal[passes.
Torque:
1ZZ-FE:[20[N-m[{204[kgf-cm, 15[ft-1bf)
2Z2Z-GE:[30[N-m[{306[kgf-cm,[22[ft-1bf)
Ifany[oflihe[¢onnecting[fod[¢ap[holts[does[hmot[ineetiheforque
specification,[fteplace[ihe[¢onnecting[tod[¢ap[bolts.

() Markhefront[dfihe[¢onnecting[¢ap[bolts[With[paint.

(d) Retighten the cap bolts by 90° as shown.

(e) Check that the painted mark is now at a 90° angle to the
front.

()  Check that the crankshaft turns smoothly.

14. CHECK CONNECTING ROD THRUST CLEARANCE
(See[page[EM-84)

15. INSTALL REAR CRANKSHAFT OIL SEAL
(See[page[EM-90)
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HINT:
Wipe seal packing away from the contact surface of the cylinder
block assembly and oil seal.

16. 1ZZ-FE:
INSTALL OIL STRAINER

Install a new gasket and the oil strainer with the 2 nuts and bolt.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

17. 2ZZ-GE:
INSTALL OIL PAN BAFFLE AND OIL STRAINER

(@) Install the oil pan baffle with the 4 bolts and 2 nuts.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-I1bf)

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

18. INSTALL OIL PAN

(@ Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surface of the main bear-
ing cap and oil pan.

. Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing grooves.

»  Thoroughly clean all components to remove all the
loose material.

« Using a non-residue solvent, clean both sealing
surfaces.

NOTICE:
Do not use a solvent which will affect the painted surfaces.
(b)  Apply seal packing to the oil pan as shown in the illustra-
tion.
Seal packing:
Part No. 08826-00080 or equivalent

. Install a nozzle that has been cuttoa4 -5 mm (0.16

- 0.20 in.) opening.
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HINT:

Avoid[@pplyinglan[éxcessive[amount[fo[ihe[$urface.

©U

(@0

19.[]

20.

21.

22,

HINT:

(] Parts[must[be[Assembled[Wwithin[B[minutes[pbfAp-
plication.[Dtherwise[ihe[inaterialinustbetemoved

and[teapplied.
(1 Immediately[femovel[hozzle[from[ihefube[and[fein-
stall[¢ap.

1ZZ-FE:

Installfihe[dil[pan[with[Ihe[d 4[bolts[@nd[2[huts.[Uniformly
tighten[ihe[bolts[and[huts[in[$everal[passes.

2727Z-GE:

Installfihe[dil[pan[with[Ihe[d 2[bolts[@nd[4[huts.[Uniformly
tighten[ihe[bolts[and[huts[in[$everal[passes.
Torque:[9.0[N-m[{92[kgf-cm,[80[in.-1bf)
INSTALL[OIL[FILTER[UNION
Torque:[BO[N-m[{306[kgf-cm,[21[Ft:-1bf)

Australia spec:

INSTALL OIL COOLER

(See[page[lLU-107)

INSTALL OIL FILTER

(See[page[lLU-3)

INSTALL OIL PUMP

(See[page[lLU-13)

INSTALL ENGINE COOLANT DRAIN UNION
Apply adhesive to 2 or 3 threads.

Adhesive:

Part No. 08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent

Install the drain union.

Torque:

1ZZ-FE 20 N'-m (200 kgf-cm, 14 ft-1bf)
2ZZ-GE 25 N-m (255 kgf-cm, 18 ft-Ibf)

After applying the specified torque, rotate the drain union clock-
wise until its drain port is facing downward.

24,

INSTALL KNOCK SENSOR
Torque: 39 N-m (400 kgf-cm, 29 fi-1bf)
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30.
31.

32.

33.

HINT:

27ZZ2-GE:

INSTALL[VENTILATION[CASE
Install@[mew[dasket[@nd[Ventilation[¢aseWith[the[3[bolts.
Torque:[8.5[N-m[(87[kgf-cm,[75[in.-1bf)
Install[ihe[No.[B[Ventilation[hose[&nd[¢onnect[ihe[¢lip.
INSTALL[THERMOSTAT

(See[page[CO-11)

INSTALL WATER BYPASS PIPE

Torque:

1ZZ-FE 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

27Z-GE

Bolt 8.5 N-m (87 kgf-cm, 75 in.-1bf)

Nut 10 N-m (100 kgf-cm, 7 ft-1bf)

1ZZ-FE:

INSTALL OIL DIPSTICK AND GUIDE

Install a new O-ring on the dipstick guide.

Apply soapy water on the O-ring.

Connect the dipstick guide end to the main bearing cap.
Install the dipstick guide with the bolt.

Torque: 11 N-m (113 kgf-cm, 8 ft-1bf)

INSTALL CYLINDER HEAD

(See[page[EM-66)

INSTALL ENGINE WIRE

INSTALL TIMING SPROCKETS AND TIMING CHAIN
(See[page[EM-26)

REMOVE ENGINE STAND

M/T:
INSTALL FLYWHEEL

The flywheel bolts are tightened in 2 progressive steps, (a) and

(©).
(@)

Install and uniformly tighten the 8 mounting bolts, in sev-
eral passes, in the sequence shown.
Torque: 49 N-m (500 kgf-cm, 36 ft:1bf)

Mark the flywheel bolt with paint.
Retighten the flywheel bolts by an additional 90°.
Check that the painted mark in now at a 90° angle to (b).
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34.

(©

A/T:

INSTALL DRIVE PLATE

Install the front spacer, drive plate and rear plate on the
crankshaft.

Apply adhesive to 2 or 3 threads of the mounting bolt end,
Adhesive:

Part No. 08833-00070, THREE BOND or equivalent

Install and uniformly tighten the 8 mounting bolts, in sev-
eral passes, in the sequence shown.
Torque: 88 N-m (897 kgf-cm, 65 ft-1bf)



