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Technical Specifications

Description Specifications Limit
General
Type In-line, DOHC
Number of cylinders 4

Bore 77mm (3.0315in)

Stroke 85.44mm (3.3638in)

Total displacement 1,591 cc (97.09 cu.in)

Compression ratio 10.5:1

Firing order 1-3-4-2

Valve timing

Intake valve Opens ATDC 10°/BTDC 40°
Closes ABDC 63°/ABDC 13°

Exhaust valve Opens BBDC 40°
Closes ATDC 3°

Cylinder head

Flatness of gasket surface

Less than 0.05mm (0.0020in)

Camshaft

Cam height Intake

43.85mm (1.726in)

Exhaust

42.85mm (1.687in)

Journal outer diameter (Intake, Exhaust)

22.964 - 22.980mm (0.9041 - 0.9047in)

Camshaft cap oil clearance

0.027 - 0.058mm (0.0011 - 0.0023in)

0.1mm (0.0039in)

End play 0.10 - 0.20mm (0.0039 - 0.0079in)
Valve
Valve length Intake 93.15mm (3.6673in)

Exhaust

92.6mm (3.6457in)

Stem outer diameter |Intake

5.465 - 5.480mm (0.2152 - 0.2157in)

Exhaust 5.458 - 5.470mm (0.2149 - 0.2154in)
Face angle 45.25° ~ 45.75°
Thickness of valve Intake 1.1mm (0.0433in) 0.8mm (0.0315in)
head (margin) Exhaust 1.26mm (0.0496in) 1.0mm (0.0394in)

Valve stem to valve Intake

0.020 - 0.047mm (0.0008 - 0.0019in)

0.10mm (0.0033in)

guide clearance

Exhaust 0.030 - 0.054mm (0.0012 - 0.0021in) 0.15mm (0.0059in)
Valve guide
Length Intake 40.3 - 40.7mm (1.5866 - 1.6024in)

Exhaust 40.3 - 40.7mm (1.5866 - 1.6024in)

Valve spring

Free length

44.0mm (1.7323in)

Out of squareness

Less than 1.5°

Cylinder block

Cylinder bore

77.00 - 77.03mm (3.0315 - 3.0327in)

Flatness of gasket surface

Less than 0.05mm (0.0020in)
/ Less than 0.02mm (0.0008in) 100mmx100mm

Piston

Piston outer diameter

76.97 - 77.00mm (3.0303 - 3.0315in)

Piston to cylinder clearance

0.020 - 0.040mm (0.0008 - 0.0016in)




Technical Specifications (continued)

Ring groove width

No. 1 ring groove

1.22 - 1.24mm (0.0480 - 0.0488in)

1.26mm (0.0496in)

No. 2 ring groove

1.22 - 1.24mm (0.0480 - 0.0488in)

1.26mm (0.0496in)

Oil ring groove

2.01 -2.03mm (0.0791 - 0.0799in)

2.05mm (0.0807in)

Piston ring

Side clearance No.1 ring 0.03 - 0.07mm (0.0012 - 0.0028in) 0.1 mm (0.0039in)
No.2 ring 0.03 - 0.07mm (0.0012 - 0.0028in) 0.1 mm (0.0039in)
Oil ring 0.06 - 0.15mm (0.0024 - 0.0059in) 0.2 mm (0.0079in)
End gap No. 1 ring 0.14 - 0.28mm (0.0055 - 0.0110in) 0.30mm (0.0118in)
No. 2 ring 0.30 - 0.45mm (0.0118 - 0.0177in) 0.50mm (0.0197in)
Qil ring 0.20 - 0.70mm (0.0079 - 0.0276in) 0.80mm (0.0315in)
Piston pin

Piston pin outer diameter

18.001 - 18.006mm (0.7087 - 0.7089in)

Piston pin hole inner diameter

18.016 - 18.021mm (0.7093 - 0.7095in)

Piston pin hole clearance

0.010 - 0.020mm (0.0004 - 0.0008in)

Connecting rod small end hole inner diameter

17.974 - 17.985mm (0.7076 - 0.7081in)

Piston pin press-in load

500 - 1,500 kg (1,102 - 3,306 Ib)

Connecting rod

Connecting rod big end inner diameter

45.000 - 45.018mm (1.7717 - 1.7724in)

Connecting rod bearing oil clearance

0.018 - 0.036mm (0.0007 - 0.0014in)

0.060mm (0.0024in)

Side clearance

0.10 - 0.25mm (0.0039 - 0.0098in)

0.35m (0.0138in)

Crankshaft
Main bearing oil No.1,2,3,4,5 0.006 - 0.024mm (0.0002 - 0.0008in) 0.05mm (0.0020in)
clearance
End play 0.05 - 0.25mm (0.0020 - 0.0098in) 0.3mm (0.0118in)
Engine oil
When replacing a short
Total 3.7L (3.91US qt, 3.26lmp qt) engine or a block
Oil quantity assembly
Oil pan 3.0L (3.17US qt, 2.64Imp qt)
Drain and refill 3.3L (3.49US qt, 2.90Imp qt) Including oil filter
If not available, refer to
the recommended API
Recommendation 5W-20/GF4&SM or ILSAC classification
and SAE viscosity
number.
Oil quality

Classification

API SL, SM or above
ILSAC GF3, GF4 or above

Satisfy the requirement
of the APl or ILSAC
classification.

SAE viscosity grade

Recommended SAE viscosity number

Refer to the
"Lubrication System"

Oil pressure (at 1000rpm)

100kPa (1.0kg/cm?, 14.5psi) or above

Oil temperature in oil
pan: 110+2°C (230t
36°F)

Cooling system

Cooling method

Forced circulation with water pump

Coolant quantity

6.5L (6.86US qt., 5.71Imp qt.)




Technical Specifications (continued)

Thermostat Type Wax pellet type
Opening temperature 82+ 1.5°C (179.6 £ 2.7°F)
Full opening temperature 95°C (203°F)

Radiator cap Main valve opening 93.16 - 122.58kpa
pressure (0.95 - 1.25kgf/lcm?, 13.51 - 17.78psi)
Vacuum valve opening MAX. 6.86 kpa(0.07kgf/cm?, 1.00 psi)
pressure

Water temperature sensor

Type Thermister type
Resistance 20°C (68°F) 2.45+0.14 kQ
80°C (176°F) 0.3222 kQ




Cylinder Head Removal

REPAIR PROCEDURES
Removal

Engine removal is not required for this procedure.

CAUTION:

- Toavoiddamagingthecylinderhead, waituntiltheenginecoolanttemperaturedropsbelownormaltemperature before removal.
- When handlingametalgasket,takecarenottofoldthegasketordamagethecontactsurfaceofthegasket.
- Toavoiddamage, unplugthe wiring connectors carefully while holding the connector portion.

NOTE:

- Mark all wiring and hoses to avoid misconnection.
- Turnthe crankshaft pulley so that the No. 1 pistonisat top dead center.

1. Remove the timingchain.

2. Remove the camshaft bearing caps(A) with the order below.

B
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3. Removetheinjector connectors(A) and the harness bracket(B).



4, Remove the fuel rail (A).

5. Remove the exhaust manifold assembly.
6. Remove the intake manifold module assembly.

7. Disconnectthe camshaft positionsensor (CMP)connector(A)and remove the purge control solenoidvalve (PCSV bracket(B) and
the module hanger bracket(C).



8. Remove the water temperature control assembly and the oil control valve (OCV).
9. Remove the cylinder head bolts, then remove the cylinder head.

(1) Uniformlyloosenandremovethe 10, cylinder headbolts, inseveral passes, inthe sequence shown.
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CAUTION:
Head warpage or cracking could result from removing bolts in an incorrect order.

(2) Liftthe cylinder head from the cylinder block and put the cylinder head on wooden blocks.

CAUTION:
Be careful not to damage the contact surfaces of the cylinder head and cylinder block.



Cylinder Head Disassembly

Disassembly

NOTE:
Identify MLA (Mechanicallashadjuster), valves, valve springsastheyareremovedsothateach componentcanbe reinstalled

inits original position.

1. Remove the MLAs(A).

CAUTION:
When removing MLAs, mark all the MLAs for their rearrangement.
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2. Remove thevalves.

(1) UsingtheSST(09222-3K000,09222-3K100 or equivalent),compressthevalvespringandremovetheretainerlock.

09222-3K00C

. 08222-3K100

(2) Remove the spring retainer.



(3) Remove the valve spring.
(4) Remove the valve.
(5) Removethevalve stemseal.

(6) Using a magnetic finger, remove the spring seat.

CAUTION:
Do not reuse valve stem seals.

Cylinder Head Inspection

Inspection
Cylinder Head
1. Inspect forflatness. Usingaprecisionstraightedgeandfeelergauge, measurethe surfacethe contactingthe cylinderblock

andthe manifolds for warpage.

Flatness of cylinder head gasket surface

Standard: Less than 0.05mm (0.0020in)
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Inspect forcracks.

Check the combustion chamber, intake ports, exhaust ports and cylinder block surface for cracks. If cracked, replace the cylinder
head.

Valve and Valve Spring
1. Inspect the valve stems and valve guides.

(1) Using a caliper gauge, measure the inner diameter of valve guide.

Valve guide inner diameter:
5.500 - 5.512mm (0.2165 - 0.2170in)
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(2) Using a micrometer, measure the outer diameter of valve stem.

Valve stem outer diameter
Intake: 5.465 - 5.480mm (0.2152 - 0.2157in)
Exhaust: 5.458 - 5.470mm (0.2149 - 0.2154in)
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(3) Subtractthevalvestemouterdiametermeasurementfromthevalveguideinnerdiametermeasurement.

Valve stem- to-guide clearance
Intake: 0.020 - 0.047mm (0.0008 - 0.0019in)
Exhaust: 0.030 - 0.054mm (0.0012 - 0.0021in)

If the clearance is greater than specification, replace the valve or the cylinder head.
2. Inspect thevalves.
(1) Checkthevalveisgroundtothecorrectvalvefaceangle.

(2) Checkthat the surface of valve for wear.
Ifthevalvefaceisworn, replacethevalve.

(3) Checkthevalve head marginthickness.
If the margin thickness is less than minimum, replace the valve.

Margin Standard
Intake: 1.1mm (0.0433in)
Exhaust: 1.26mm (0.0496in)
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(4) Check the length of valve.

Valve length Standard
Intake: 93.15mm (3.6673 in)
Exhaust: 92.60mm (3.6457 in)

(5) Checkthe surface of valve stemtip for wear. Ifthe
valvestemtipisworn, replacethevalve.

3. Inspectthevalveseats.

(1) Checkthevalveseatforevidence of overheatingandimpropercontactwiththevalveface. Ifthevalveseatis worn, replace the
cylinder head.

(2) Checkthe valve guide for wear. If the valve guide is worn, replace the cylinder head.

4. Inspect the valvesprings.
(1) Usingasteelsquare, measure the out-of-square of valve spring.
(2) Usingaverniercaliper,measurethefreelengthofvalvespring.

Valve spring Standard
Free height:44mm (1.7323in)

Out of square: Less than 1.5°

13
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Camshaft

1. Inspect the camheight.
Using a micrometer, measure the cam height.

Cam height
Intake: 43.85mm (1.7264in)
Exhaust: 42.85mm (1.6870in)

If the cam lobe height is less than specified, replace the camshaft.

2. Inspect the camshaft journal clearance.
(1) Cleanthebearingcapsandcamshaftjournals.
(2) Placethecamshaftsonthecylinderhead.

(3) Layastrip of plasticgage across each of the camshaft journal.

14



(4) Install the bearing caps and tighten the bolts with specified torque.

Tightening torque:
M6 bolts: 11.8 - 13.7Nm (1.2 - 1.4kgf.m, 8.7 - 10.1lb-ft)
M8 bolts: 18.6 - 22.6Nm (1.9 - 2.3 kgf.m, 13.7 - 16.6lb-ft)

CAUTION:
Do not turn the camshaft.
(5) Remove the bearingcaps.
(6) Measure the plasticgage at its widest point.

Bearing oil clearance
Standard: 0.027 - 0.058mm (0.0011 - 0.0023in)
Limit: 0.1mm (0.0039in)

Iftheoilclearanceisgreaterthanspecified, replacethecamshaft.|fnecessary, replacethebearingcapsand cylinder head as a
set.
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3. Inspectthe camshaftend play.
(1) Install thecamshafts.
(2) Usinga dial indicator, measure the end play while moving the camshaft backand forth.

Camshaft end play
Standard: 0.1 - 0.2mm (0.0039 - 0.0079in)

Iftheendplayisgreaterthanspecified, replace the camshaft.[f necessary, replacethe bearingcapsand cylinder head as a set.

(3) Remove thecamshafts.

Continuous Variable Valve Timing (CVVT) Assembly

1. Inspect the Continuous variable valve timing (CVVT) assembly.

(1) Fixthe Continuous variable valve timing (CVVT) with its camshaftinavice.
(2) Checkthatthe CVVTassemblywillnotturn. Ifitisnotturned, itisin normal condition.
(3) Apply vinyl tape to all the parts except the one hole

(4) Usingan airgun, apply the pressure, 147.10kpa (1.5kg/cm2, 21.33psi) inthe hole. This makes the lock pinin maximum
retarded statereleased.

NOTE:

- Wrap it with a shop towelto prevent oil splash.
- Afterreleasingthe pin, you canturnthe CVVTassembly by hand.
- Ifthereisair leakage, the pin will not release.
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(5) Underthe condition of (3), turnthe CVVT assembly tothe advance angle side with your hand.

A. Dependingontheair pressure, the CVVT assembly will turn to the advance side.

B. Also, undertheconditionthatthe pressurecanbehardlyapplied because of theair leakage fromthe port, there may be the
case that the lock pin could be hardly released.

(6) Exceptthe positionwherethelock pinmeetsatthe maximumdelayangle, letthe CVVTassemblyturnback and forth and
check the movable range and that there is no disturbance.

Standard: Movable smoothly in the range about 25°

(7) Turnthe CVVT assembly with your hand counterclockwise and lockit at the maximum delay angle position.

Cylinder Head Reassembly

Reassembly NOTE:

- Thoroughly clean all parts to be assembled.

- Beforeinstalling the parts, apply fresh engine oilto all sliding and rotating surface.
- Replace oil seals with new ones.

1. Install the valves.
1) Installthespringseats.

2) Using the SST (09222 - 2B100), push in a new oil seal.

NOTE:
Do not reuse old valve stem oil seals.
Incorrect installation of the seal could result in oil leakage past the valve guides.

CAUTION:

Intakevalve stemsealsare differentfromexhaust sealsintype.Donotreassemble oneintheother'splaces. (3) Installthevalve,
valvespringandspringretainer,afterapplyingengineoilattheendofeachvalve.

NOTE:

When installing valve springs, the enamel coated side should face the valve spring retainer.

2, Usingthe SST (09222-3K000,09222-3K100), compressthespringandinstalltheretainer locks.
Afterinstallingthevalves,ensurethattheretainerlocksarecorrectlyinplacebeforereleasingthevalvespring compressor.

17



09222-3K000

- 09222-3K100

-

CAUTION:
When installing the SST, use the torque, 1.2kgf.m or less.

3. Lightlytapthe end of eachvalve stemtwo or three times with the wooden handle of ahammer to ensure proper seating of the
valve and retainer lock.

4, Install the MLA (Mechanical lash adjusters). Check
that the MLA rotates smoothly by hand.

NOTE:
All the MLAs should be installed in its original position.

18



Cylinder Head Installation

Installation

NOTE:

- Thoroughly clean all parts to be assembled.

- Alwaysuse anew cylinder head and manifold gasket.

- Always use a new cylinder head bolt.

- Thecylinder head gasketis a metal gasket. Take care not to bendit.
- Rotate the crankshaft, set the No.1 piston at TDC.

1. Install the cylinder head assembly.
(1) Before installing, remove the hardened sealant from the cylinder block and cylinder head surface.

(2) Beforeinstallingthe cylinder head gasket, apply sealant onthe upper surface of the cylinder block and
reassemble the gasket within five minutes.

1.5n?m H ‘ »H!.Smm

NOTE:

Refer to the illustration for applying sealant.

Use Specification: TB 1217H or LOCTITE 5900H
Width: 2.0~ 3.0mm 0.0787 ~ 0.1181in

Position: 1.0~ 1.5mm 0.0394 ~ 0.0591in

19



Cylinder head gasket —
4 dAz0 - 3.0 mm

1 "> Sealant
& (TBI217H or
LOCTITE 5000H)

A 1.0 - 1.5 mm

J¢—— Cylinder block
4 front surface

(3) Afterinstalling the cylinder head gasket onthe cylinder block, apply sealant onthe upper surface of the cylinder
head gasket and reassemble in five minutes.

2. Place the cylinder head carefully not to damage the gasket.
3. Install the cylinder head bolts with washers.

(1) Tighten the 10, cylinder head bolts, in several passes, in the sequence shown.

Tightening torque:

1ststep: 17.7 ~21.6 N.m (1.8~ 2.2 kgf.m, [13.0 ~ 15.9 Ib-ft])
2nd step: 90°~95°
3rd step: 100°~105°

9

20



CAUTION:
Always use new cylinder head bolts.

Install the oil control valve (OCV)(A).

Tightening torque:
9.8-11.8 N.m (1.0- 1.2 kgf.m, 7.2 - 8.7 Ib-ft)

4. Install the water temperature control assembly(A).

Tightening torque:
9.8 - 11.8N.m (1.0 - 1.2kgf.m, 7.2 - 8.71b-ft)
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5. Connectthe camshaftpositionsensor (CMP)connector(A)andinstallthe purge controlsolenoidvalve (PCSV) bracket [if
equipped] (B) and the module hanger bracket (C).

6. Install the intake manifold module assembly.
7. Install the exhaust manifold assembly.
8. Install the delivery pipe assembly(A).

Tightening torque:
19.6 - 24.5N.m (2.0 - 2.5kgf.m, 14.4 - 18.01b-ft)

9. Installtheinjector connector(A) and harness bracket(B).
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10. Install the camshafts.
(1) Before installing, apply engine oil on journals.

CAUTION:
Do not make oil flow down to the front side of the cylinder head.

(2) After installing, check the valve clearance.
11. Install the camshaft bearing caps with the order below.

Tightening torque:
M6 bolts - 11.8 - 13.7N.m (1.2 - 1.4kgf.m, 8.7 - 10.11b-ft)
M8 bolts - 18.6 - 22.6N.m (1.9 - 2.3kgf.m, 13.7 - 16.6lb-ft)

12. Install the intake and exhaust manifold.

13. Install the timingchain.
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Timing Chain and Water Pump

Components and Component Locations

Fig 1: Timing System Replacement Components with Torque Specifications

98~118(1.0~12,7.2~8.7)

9.8-11.8
(1.0~1.2,7.2~8.7)

9.8-~11.8
(1.0~12,7.2~8.7)

/*

4

127.5 ~137.3

(13 ~ 14,94.0 - 101.3)

9.8~118
(1.0~12,72~8.7)

Torque : N.m (kgf.m, Ib-ft)
1. Timing chain 6. Drive beltidler
2. Timing chain guide 7. Water pump gasket
3. Timing chain arm 8. Water pump
4. Timing chain auto tensionr 9. Water pump pulley
5. Timing chain cover 10. Crank shatft pulley

Repair Procedures

Engine removal is not required for this procedure.
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1. Loosen the water pump pulley bolt and the drive idler mounting bolt.

2. Loosen the alternator tension adjusting bolt (A) to loosen tension.

Fig 2: Identifying Alternator Tension Adjusting Bolt

Courtesy of KIA MOTORS AMERICA, INC.

3. Remove the alternator drive belt

(A) Fig 3: Alternator Drive Belt

Courtesy of KIA MOTORS AMERICA, INC.

4. Remove the alternator (A). (Refer to Alternator)
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Fig 4: Alternator

)

Courtesy of KIA MOTORS AMERICA, INC.

5. Remove the alternator bracket (B).

6. Remove the engine support bracket (A).

Fig 5: Alternator Bracket & Engine Support Bracket

0

Courtesy of KIA MOTORS AMERICA, INC.
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7. Remove the water pump pulley (A).

Fig 6: Water Pump Pulley

Courtesy of KIA MOTORS AMERICA, INC.

8. Remove the water pump (A).

Fig 8: Water Pump

Courtesy of KIA MOTORS AMERICA, INC.

9. Remove the drive belt idler (A).
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Fig 9: Drive Belt Idler

10. Disconnect the ignition coil connector (A) and the breather hose (B).

Fig 10: Ignition Coil Connector & Breather Hose

11. Disconnect the positive crankcase ventilation (PCV) hose (A) and PCSV hose (B).
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Fig 11: Positive Crankcase Ventilation Hose & PCSV Hose

12. Remove the ignition coils (A).

Fig 12: Ignition Coils

13. Remove the cylinder head cover (A) with the gasket (B).
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Fig 13:

14. Remove side cover.

Fig 14: Side Cover

15. Turn the crankshaft pulley clockwise and align its groove with the timing mark of the timing
chain cover.
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Fig 15: Aligning Groove of Crankshaft Pulley with Timing Mark on Cover

Courtesy of KIA MOTORS AMERICA, INC

16. Remove the crankshaft bolt (B) and crankshaft pulley (A).

Fig 16: Crankshaft Bolt & Crankshaft Pulley

Courtesy of KIA MOTORS AMERICA, INC

17. Remove the timing chain cover (A).
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Fig 17: Timing Chain Cover

18. Align the timing marks of the camshaft sprocket with the upper surface of the cylinder
head to make No. 1 cylinder be positioned at TDC.

1. Check the dowel pin of the crankshaft for facing upside of the engine at this moment.

CAUTION: Putpaintmarksonthetimingchainlinks

(3 places) that meetwith the timing marks ofthe
camshaft sprockets and the crankshaft sprocket.

Fig 18: Aligning Timing Marks
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19. Remove the hydraulic tensioner (A).
CAUTION: Before removing the tensioner, fix the piston of the tensioner with a pin

through the hole (B) at TDC.

Fia 19: Hvdraulic Tensioner& Hole

20. Remove the timing chain tensioner arm (A) and guide (B).

Fig 20: Timing Chain Tensioner Arm & Guide

¥ LaTs J‘-C;_','_,;_‘ 3

21. Remove the timing chain (A).
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Fig 21: Timing Chain

Inspection
Sprockets, Hydraulic Tensioner, Chain Guide, Tensioner Arm

1. Check the camshaft sprocket, crankshaft sprocket teeth for abnormal wear, cracks, or
damage. Replace if necessary.

2. Check a contact surface of the chain tensioner arm and guide for abnormal wear,
cracks, or damage. Replace if necessary.

3. Check the hydraulic tensioner for its piston stroke and ratchet operation. Replace if necessary.
Belt, Idler, Pulley

1. Check the idler for excessive oil leakage, abnormal rotation, or vibration. Replace if necessary.
2. Check belt for maintenance and abnormal wear of V-ribbed part. Replace if necessary.

3. Check the pulleys for vibration in rotation, oil or dust deposit of V-ribbed part.
Replace if necessary.
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NOTE:

. Do notbend, twist, or turn the timing belt inside out.
2. Donotallow thetiming belttocomeinto contactwith
oil, water and steam.

Installation

1. Align the timing marks of the camshaft sprocket with the upper surface of the cylinder
head to make No. 1 cylinder be positioned at TDC.

Fig 22: Aligning Timing Marks
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1. Check the dowel pin of the crankshaft for facing upside of the engine at this moment.

2. Install the timing chain guide (A).

Tightening torque:
9.8~ 11.8 N.m (1.0~ 1.2 kgf.m, 7.2 ~ 8.7 Ib-ft)
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Fig 23: Timing Chain Guide

3. When installing a timing chain, align the timing marks on the sprockets with paint marks of
the chain.
Order: Crankshaft sprocket = Timing chain guide - Intake camshaft sprocket >
Exhaust camshaft sprocket.

2. Install the chain tensioner arm (A).

Tightening torque:
9.8~11.8 N.m (1.0~ 1.2 kgf.m, 7.2 ~ 8.7 Ib-ft)

Fig 24: Chain Tensioner Arm

3. Install the hydraulic tensioner (A) and remove the pin (B).
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Tightening torque:
9.8~11.8 N.m (1.0~ 1.2 kgf.m, 7.2 ~ 8.7 Ib-ft)

Fig 25: Hydraulic Tensioner & Pin

NOTE: Recheckthetopdeadcenter(TDC)markson the crankshaft and camshatft.

4. Install the timing chain cover (A).

1. Before installing, remove the hardened sealant from the cylinder block and ladder
frame surface.

2. Apply the liquid gasket (TB 1217H or LOCTITE 5900H) on the surface between the
cylinder head and the cylinder block.

Width: 3 ~5mm (0.1181~0.1969in.)Fig 26: Applying Liquid Gasket Between Cylinder Head
& Cylinder Block

THREE BOND -y
12828 or O\
THREE BOND
1216E

THREE BOND
1217TH or
LOCTITE 5200H
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3. Apply the liquid gasket, THREE BOND 1282B or THREE BOND 1216E on the water pump

contact parts of the timing chain cover and THREE BOND 1217H or LOCTITE 5900H on the
rest parts. Reassemble the cover (A) within 5 minutes.
Width: 3.5~ 4.5 mm (0.1378 ~ 0.1772 in.)

CAUTION: Thoroughlyremoveoilordustfromthe surface.

4. Align the dowel pin of the cylinder block and the holes of the oil pump.

Tightening torque:

12mm bolts | 18.6 ~23.5 N.m (1.9~ 2.4 kgf.m, 13.7 ~ 17.4 |b ft)
10mm bolts | 9.8~ 11.8 Nm (1.0~ 1.2 kgf.m, 7.2 ~ 8.7 Ib ft)

Fig 27: Timing Chain Cover

CAUTION: After the installation, do not crank
engine or apply pressure on the cover for half an hour.

5. Using the SST (09455-21200), reassemble the timing chain cover oil seal (A).
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Fig 28: Timing Chain Cover Qil Seal

6. Install the crankshaft pulley (A).

Tightening torque:
127.5~137.3N.m (13.0 ~ 14.0kgf.m, 94.0 ~ 101.3Ib-ft)

Fig 29: Identifying Crankshaft Pulley & Bolt

NOTE: When installing the pulley, remove the starter and fix the SST (09231-2B100).
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Fig 30: Removing Starter & Attaching SST When Installing Pulley

e
]

NOTE: Wheninstallingthepulley, the grooveonthe pulley should be positioned outside.

Fig 31: Positioning Groove on Pulley

70
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7. Install side cover.

Tightening torque:
8.8~ 10.8 N.m (0.9 ~ 1.1 kgf.m, 6.5 ~ 8.0 Ib-ft)

8. Before installing the cylinder head cover, remove oil, dust or hardened sealant from the
timing chain cover and the cylinder head upper surface.
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9. After applying the liquid gasket, THREE BOND 1217H or LOCTITE 5900H on the cylinder
head cover, reassemble the cover within five minutes.

Width: 2.0 ~ 2.5mm (0.0787~0.0984in.)

Fig 32: Applying Liquid Gasket on Cylinder Head Cover

10. Install the cylinder head cover (A) with a new gasket (B).

Fig 33: Cylinder Head Cover & Gasket

CAUTION: Do not reuse the gasket.

11. Tighten the cylinder head cover bolts (A) with the order and steps.

Tightening torque:

1st step

3.9~ 5.9N.m (0.4 ~ 0.6kgf.m, 2.9~ 4.3Ib ft)

2nd step

7.8~ 9.8N.m (0.8 ~ 1.0kgf.m, 5.8 ~ 7.2lb ft)
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Fig 34: Tightening Sequence of Cylinder Head Cover Bolts

12. Install the ignition coils (A).

Tightening torque:
9.8~11.8 N.m (1.0~ 1.2 kgf.m, 7.2 ~ 8.7 Ib-ft)

Fig 35: Ignition Coils

ot

13. Install the positive crankcase ventilation (PCV) hose (A) and the positive and PCSV hose (B).

Fig 36: Positive Crankcase Ventilation Hose & PCSV Hose
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14. Connect the ignition coil connector (A) and the breather hose (B).

Fig 37: Ignition Coil Connector & Breather Hose

15. Install the drive belt idler (A).

Tightening torque:
42.2 ~53.9 N.m (4.3 ~ 5.5 kgf.m, 31.1 ~ 39.8 |b-ft)

Fig 38: Drive Belt Idler

16. Install the water pump (A) with a gasket.
Tighten bolts with the order shown in Fig

39. Tightening torque:
9.8~11.8 N.m (1.0~ 1.2 kgf.m, 7.2 ~ 8.7 Ib-ft)
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Fig 39: Tightening Sequence of Water Pump Bolts

17. Install the water pump pulley (A).
Tightening torque:
9.8~ 11.8 N.m (1.0~ 1.2 kgf.m, 7.2 ~ 8.7 Ib-ft)

Fig 40: Water Pump Pulley

CAUTION: Tighten the bolts diagonally.

18. Install the engine support bracket (A).

Tightening torque:
29.4~41.2 N.m (3.0~ 4.2 kgf.m, 21.7 ~ 30.4 Ib-ft)

19. Install the alternator bracket (B).
Tightening torque:
19.6 ~ 26.5 N.m (2.0 ~ 2.7 kgf.m, 14.5 ~ 19.5 |b-ft)
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Fig 41: Engine Support Bracket & Alternator Bracket

6

20. Install the alternator (A) and pre-tighten the mounting bolts.

Fig 43: Alternator & Mounting Bolts

)

21. Install the drive belt (A).
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Fig 44: Engine Drive Belt Routing Diagram

22. Adjust tension by tightening the alternator tension adjust bolt (A). (Refer to DRIVE BELT TENSION
MEASUREMENT AND ADJUSTMENT)

Tension
New belt: 882.6 ~ 980.7N (90 ~ 100kg, 198.4 ~ 220.5Ib)
Used belt: 637.4 ~ 735.5N (65 ~ 75kg, 143.3 ~ 165.31b)

Fig 45: Alternator Tension Adjust Bolt

23. Tighten the alternator mounting bolts.

Tightening torque:
12mm bolt 19.6 ~ 26.5 N.m (2.0 ~ 2.7 kgf.m, 14.5 ~ 19.5 Ib ft)
14mm bolt 29.4~41.2 N.m (3.0~ 4.2 kgf.m, 21.7 ~ 30.4 Ib ft)
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Engine Overhaul

Engine Block Disassembly

Disassembly
Engine removal from the equipment is required for this procedure.

. M/T: Remove the fly wheel.

. A/T:Remove the drive plate.

. Use an engine stand for disassembly.

. Remove the timingchain.

. Remove the cylinderhead.

. Remove the oil level gauge tube.

. Remove the knock sensor(A) and the oil filter(B).

~N o U B W N

8. Remove the oil pressure switch(A).
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9. Using the SST (09215-3C000), remove the oil pan (A).

CAUTION:

- Insertthe SST between the oil panand the ladder frame by tappingit with a plastichammerinthe direction of 1 arrow.

- Aftertappingthe SSTwith a plastichammeralong the direction of 2 arrow around more than 2/3 edge of the oil pan, remove it
from the ladder frame.

- Donotturnoverthe SST abruptly without tapping. Itis resultin damage of the SST.
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10. Remove the oilscreen(A).

11. Remove the rear oil seal(A).
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12. Remove the ladderframe(A).

13. Check the connecting rod end play.
14. Remove the connecting rod caps and check oil clearance.
15. Remove the piston and connecting rod assemblies.
(1) Using a ridge reamer, remove all the carbon from the top of the cylinder.
(2) Pushthepiston,connectingrodassemblyandupperbearingthroughthetopofthecylinderblock.

NOTE:
- Keepthe bearings, connecting rod and cap together.
- Arrange the piston and connecting rod assembliesin the correct order.

16. Remove the crankshaft bearing cap and check oil clearance.

17. Check the crankshaft end play.
18. Liftthe crankshaft(A) outofthe engine, beingcareful nottodamagejournals.

NOTE:
Arrange the main bearings and thrust bearings in the correct order.
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19. Checkfit between piston and piston pin.
Try to move the piston back and forth on the piston pin.
If any movement is felt, replace the piston and pin as a set.
20. Remove the pistonrings.
(1) Usingapistonringexpander,removethe2compressionrings.
(2) Removethe2siderailsandoilringbyhand.

NOTE:
Arrange the piston rings in the correct order only.

21. Removetheconnectingrodfromthepiston. Usinga
press, remove the piston pinfrom piston. (Press-inload:
500-1,500kg (1,102-3,3061b))

Cylinder Block Inspection

Connecting Rod and Crankshaft

1. Check the connecting rod end play.
Using feeler gauge, measure the end play while moving the connecting rod back and forth.

End play
Standard: 0.1 - 0.25mm (0.0039 - 0.0098in)
Maximum: 0.35mm (0.0138in)
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A. If out-of-tolerance, install a new connecting rod.
B. If still out-of-tolerance, replace the crankshaft.

2. Check the connecting rod bearing oil clearance.

(1) Checkthe matchmarksonthe connectingrodand caparealignedtoensure correctreassembly.
(2) Remove the 2 connecting rod cap bolts.

(3) Removetheconnectingrodcapandlowerbearing.

(4) Cleanthecrankshaftpinjournalandbearing.

(5) Place a Plasticgage across the crankshaft pin journal.

(6) Reinstall the lower bearing and cap and tighten the bolts. Do not reuse the bolts.

Tightening torque:
17.7 - 21.6N.m (1.8 - 2.2kgf.m, 13.0 - 15.91b-ft) + 88 - 92°
NOTE:

Do not turn the crankshaft.

(7) Removethe 2bolts, connectingrodcapandlowerbearing.
(8) Measurethe plasticgage at its widest point.

Standard oil clearance
0.032 - 0.052mm (0.0013 - 0.0020in)
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(9) Ifthe measurementfromthe plasticgageistoo wide ortoo narrow, remove the upperandlowerbearingand then
install new bearings with the same color mark. Recheck the oil clearance.

CAUTION:
Do not file, shim, of scrape the bearings or the caps to adjust clearance.

(10) Ifthe plasticgage showstheclearanceisstillincorrect, trythe nextlargerorsmallerbearing.
Recheck the oil clearance.

NOTE:

Ifthe properclearancecannotbeobtainedbyusingtheappropriatelargerorsmallerbearings, replacethe crankshaft and
recheck.

CAUTION:

Ifthe marksare indecipherable because of anaccumulation of dirt and dust, do not scrub them with awire brush or scraper.
Cleanthem only with solvent or detergent.

Connecting Rod Mark Location
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Connecting Rod

Mark Conr_necting_rod big-end
inner diameter
A0 45.000 - 45.006mm (1.7717 - 1.7719in)
B, 00 45.006 - 45.012mm (1.7719 - 1.7721in)
C, 000 45.012 - 45.018mm (1.7721 - 1.7724in)

Crankshaft Pin Diameter Mark Location
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Mark Crankshaft pin outer diameter
1 41.972 - 41.966mm (1.6524 - 1.6522in)
2 41.966 - 41.960mm (1.6522 - 1.6520in)
3 41.960 - 41.954mm (1.6520 - 1.6517in)

Connecting Rod Bearing Color Location

T
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54




Connecting Rod Bearing Description

Mark Color Connecting rod bearing thickness
A Blue 1.514 - 1.517mm (0.0596 - 0.0597in)
B Black 1.511 - 1.514mm (0.0595 - 0.0596in)
C None 1.508 - 1.511mm (0.0594 - 0.0595in)
D GCreen 1.505 - 1.508mm (0.0523 - 0.0594in)
E Red 1.502 - 1.505mm (0.0521 - 0.0593in)

(11) Selectthe bearing by using selectiontable.

Connecting Rod Bearing Selection Table

Connecting rod mark
A0 B, 00 C, 000
1 E D C
(Red) {Green) {None)
- D C B
Crank shaft pin journal mark 2 (Green) (None) (Black)
3 C B A
(None) (Black) (Blue)

3. Check the connectingrods.
(1) Whenreinstalling, make sure that cylinder numbers put on the connecting rod and cap at disassembly match. Whenanew
connectingrodisinstalled, make surethatthe notchesfor holdingthe bearinginplace are onthe same side.
(2) Replacethe connectingrodifitisdamaged onthethrustfacesat eitherend. If stepwear oraseverely roughsurface ofthe
insidediameterofthesmallendisapparent, therodmustbereplacedaswell.
(3) Usinga connectingrod aligning tool, check the rod for bend and twist. If the measured value is close to the repair limit, correct
therodbya press. Any connecting rod that has been severely bent or distorted should be replaced.

Allowable bend of connectingrod:
0.05mm/100mm (0.0020in/3.94in)or

less Allowable twist of connecting rod:
0.1mm / 100mm (0.0039in / 3.94in) or less

NOTE:
Whentheconnectingrodsinstalledwithoutbearings,thereshouldbenodifferenceonsidesurface.

4. Check the crankshaft bearing oil clearance.
(1) Tocheckmainbearing-to-journaloilclearance, removethemainbearingcapsandlowerbearings.
(2) Clean each main journal and lower bearing with a clean shop towel.
(3) Placeonestripofplasticgageacrosseachmainjournal.
(4) Reinstallthelowerbearingsand caps, thentightenthe bolts.

Tightening torque:
1st-17.7-21.6N.m (1.8 - 2.2kgf.m, 13.0 - 15.91b-ft)
2nd - 88° ~ 92°
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NOTE:
Do not turn the crankshaft.

(5) Removethe capandlowerbearingagain and measure the widest part of the plasticgage.

Standard oil clearance:
No.1, 2, 3,4, 5: 0.021 - 0.042mm (0.0008 - 0.0017in)

(6) Fthe plasticgage measurestoowideortoo narrow, remove the upper and lower bearing and then install a new bearing
with the same color mark. Recheck the oil clearance.

CAUTION:
Do not file, shim, or scrape the bearings or the cap to adjust clearance.

(7) Iftheplasticgageshowstheclearanceisstillincorrect, trythenextlargerorsmallerbearing.. Recheck the oil
clearance.

NOTE:

Ifthe properclearancecannotbeobtainedbyusingtheappropriatelargerorsmallerbearings, replacethe crankshaft and
startover.

CAUTION:
Ifthe marksareindecipherable because of anaccumulation of dirt and dust, do not scrub them with awire brush or scraper.
Clean them only with solvent or detergent.

Cylinder block crankshaft journal bore mark location

Lettershave been stamped on the side surface of the block asa mark for the size of each of the 5 main journal bores.
Usethem, and the numbers or letters stamped onthe crank (marksfor mainjournalsize), to choose the correct bearings.
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Description of Cylinder Block Crankshaft Journal Bore

Cylinder block crankshaft journal bore
Mark . .
inner diameter
A 52.000 - 52.006mm (2.0472 - 2.0475in)
B 52.006 - 52.012mm (2.0475 - 2.0477in)
C

52.012 - 52.018mm (2.0477 - 2.0479in)

Crankshaft Main Journal Mark Location

EREE Mark
4321
|

il ]
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Definition of Crankshaft Main Journal

Crankshaft main journal

Mark outer diameter

1 47.960 - 47.954mm (1.8882 - 1.8879in)

47.954 - 47.948mm (1.8879 - 1.8877in)

47.948 - 47.942mm (1.8877 - 1.8875in)

Crankshaft Main Bearing Color Location

Definition of Crankshaft Main Bearing

Crankshaft main bearing thickness
Mark Color
No.1,2,3,4,5

A Blue 2.026 - 2.028mm (0.0798 - 0.0799in)
B Black 2.023 - 2.026mm (0.0796 - 0.0798in)
C None 2.020 - 2.023mm (0.0795 - 0.0796in)
D Green 2.017 - 2.020mm (0.0794 - 0.0795in)
E Red 2.014 - 2.017mm (0.0793 - 0.0794in)

(8) Select the bearing by using selection table.

Crankshaft Main Bearing Selection Table

Cylinder block crankshaft journal bore mark

A B C

1 E D C
(Red) {Green) {None})

Crank shaft main journal P D C B
mark (Green) (None) (Black)

3 C B A
{None) {Black) {Blue)
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5. Check the crankshaft end play.
Usingadialindicator,measurethethrustclearance while pryingthe crankshaftbackandforthwithascrewdriver.

End play
Standard: 0.05 - 0.25mm (0.0020 - 0.0098in)
Limit: 0.30mm (0.0118in)

If the end play is greater than maximum, replace the center bearing.

Cylinder Block
1. Remove the gasketmaterial.
Using a gasket scraper, remove all the gasket material from the top surface of the cylinder block.
2, Clean the cylinderblock
Using a soft brush and solvent, thoroughly clean the cylinder block.
3. Inspect the top surface of cylinder block for flatness.
Usingaprecisionstraightedgeandfeelergauge, measurethesurfacecontactingthe cylinderhead gasket for warpage.

Flatness of cylinder block gasket surface
Standard:

Less than 0.05mm (0.0020in)

Less than 0.02mm (0.0008in) - 100mm xt; 100mm

4. Inspect the cylinderbore.
Visually check the cylinder for vertical scratches.
If deep scratches are present, replace the cylinder block.
5. Inspect the cylinder bore diameter.
Usingacylinderboregauge, measurethecylinderborediameteratpositioninthethrustandaxialdirection.
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Standard diameter:
77.00 - 77.03mm (3.0315 - 3.0327in)

6. Check the cylinder bore size code on the cylinder block side surface.

]

Mark

Cylinder Bore Specifications

Mark Cylinder bore inner diameter
A 77.00 - 77.01mm (3.0315 - 3.0319in)
B 77.01 - 77.02mm (3.0319 - 3.0323in)
C 77.02 - 77.03mm (3.0323 - 3.0327in)
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7. Check the piston size mark(A) on the piston top face.

Piston Outer Diameter

Mark Piston outer diameter
A 76.97 - 76.98mm (3.0303 - 3.0307in)
B 76.98 - 76.99mm (3.0307 - 3.0311in)
C 76.99 - 77.00mm (3.0311 - 3.0315in)

8. Select the piston related to cylinder bore class.

Piston -to-cylinder clearance:
0.02 - 0.04mm (0.0008 - 0.0016in)

Piston and Piston Rings

1. Clean thepiston.
(1) Using a gasket scraper, remove the carbon from the piston top.
(2) Usingagroovecleaningtool orbrokenring, cleanthe pistonringgrooves.
(3) Using solventand a brush, thoroughly clean the piston.

NOTE:
Do not use a wire brush.

2. The standard measurement of the piston outside diameteris taken 33.9mm(1.5697in) fromtop land of the piston.

Standard diameter:
76.97 - 77.00mm (3.0303 - 3.0315in)
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3. Calculatethedifference betweenthecylinderboreinnerdiameterandthe pistonouterdiameter.

Piston-to-cylinder clearance:
0.02 - 0.04mm (0.0008 - 0.0016in)

4. Inspect the piston ring side clearance.
Using a feeler gauge, measure the clearance between new piston ring and the wall of ring groove.

Piston ring side clearance

No.1 ring: 0.03 - 0.07mm (0.0012 - 0.0028in)
No.2 ring: 0.03 - 0.07mm (0.0012 - 0.0028in)
Oil ring: 0.06 - 0.15mm (0.0024 - 0.0059in)
Limit

No.1 ring: 0.1mm (0.0039in)

No.2 ring: 0.1mm (0.0039in)

Oilring: 0.2mm (0.0079in)

e

y

If the clearance is greater than maximum, replace the piston.
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5. Inspect the piston ring end gap.
Tomeasure the pistonringend gap, inserta pistonringinto the cylinder bore. Position the ring at right angles to the cylinder wall by
gently pressingit down with a piston. Measure the gap with afeeler gauge. If the gap exceeds theservicelimit, replacethe pistonrings. If
thegapistoolarge,recheckthecylinderboreinnerdiameter.Ifthebore is over the service limit, the cylinder block must be rebored.

Piston ring end gap

Standard

No.1ring: 0.14 - 0.28mm (0.0079 - 0.0138in)
No.2 ring: 0.30 - 0.45mm (0.0118 - 0.0177in)
Oil ring: 0.20 - 0.70mm (0.0079 - 0.0276in)
Limit

No.1 ring: 0.3mm(0.0118in)

No.2 ring: 0.5mm(0.0197in)

Oilring: 0.8mm(0.0315in)

Piston Pins
1. Measure the outer diameter of piston pin

Piston pin diameter:
18.001 - 18.006mm (0.7087 - 0.7089in)
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2. Measure the piston pin-to-piston clearance.

Piston pin-to-piston clearance:
0.010-0.020mm (0.0004 - 0.0008in)

3. Checkthe difference betweenthe piston pin outer diameter and the connectingrod smallendinner diameter.

Piston pin-to-connecting rod interference:
-0.032 ~ -0.016mm (-0.0013 ~ -0.0006in)

Oil Pressure Switch
1. Checkthecontinuitybetweentheterminalandthebodywithanohmmeter.Ifthereisnocontinuity, replacetheoi pressure switch.
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2, Checkthecontinuitybetweentheterminalandthe bodywhenthefinewireispushed. Ifthereis continuity even when the fine wire
is pushed, replace the switch.

3. Ifthereisno continuitywhena49.0kpa (0.5kg/cm2, 7.1psi)isapplied through the oil hole, the switchis operating properly.
Check for air leakage. If air leaks, the diaphragm is broken. Replace it.

Cylinder Block Reassembly

NOTE:
- Thoroughly clean all parts to assembled.

- Beforeinstalling the parts, apply fresh engine oil to all sliding and rotating surfaces.
- Replace all gaskets, O-rings and oil seals with new parts.

1.Assemblethe pistonand connectingrod.

(1) Useahydraulicpressforinstallation
(3) Thepistonfrontmarkandtheconnectingrodfrontmarkmustfacethetimingchainsideoftheengine.
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2. Install the pistonrings.
(1) Install the oil ring expander and 2 side rails by hand.
(2) Usingapistonringexpander, installthe 2compressionrings with the code markfacing upward. (3)Position the
piston rings so that the ring ends are as shown.

3. Install the connecting rod bearings.

(1) Alignthebearing(A) clawwiththe groove of the connectingrod or connecting rod cap(B).
(2) Installthe bearings(A)inthe connectingrod and connecting rod cap(B).
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4. Install the crankshaft main bearings.

NOTE:
Upper bearings have an oil groove of oil holes; Lower bearings do not.

(1) Alignthebearingclawwiththeclawgrooveofthecylinderblock, pushinthefive upperbearings(A).

(2) Alignthebearingclawwiththeclawgrooveofthemainbearingcap and pushinthe5lowerbearings.

5. Install the thrustbearing.
Installthe thrustbearing(A) onthe No.3 journal position of the cylinder block with the oil grooves facing outward.
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6. Place the crankshaft on the cylinder block.

7. Place the main bearing caps on the cylinder block.
8. Install the main bearing cap bolts.

NOTE:

Themainbearingcapboltsaretightenedin 2 progressive steps. Ifany of the
bearing capboltsinbrokenor deformed, replaceit.

(1) Applyalightcoatofengine oilonthe threadsand underthe bearing cap bolts.
(2) Installand uniformly tightenthe 10 bearingcap bolts, in several passes, inthe sequence shown.

Tightening torque:

1st-17.7 - 21.6N.m (1.8 - 2.2kgf.m, 13.0 - 15.91b-ft)
2nd - 88° ~ 92°
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CAUTION:
Do not reuse the main bearing cap bolts.

(3) Check that the crankshaft turns smoothly.
9. Check the crankshaft end play.

10. Install the piston and connecting rod assemblies.

NOTE:

Before installing the piston, apply a coat of engine oil to the ring grooves and cylinder bores.

(1) Installtheringcompressor, checkthattheringsaresecurelyinplace, thenpositionthe pistoninthecylinder, and tap it in using
the wooden handle of a hammer.

(2) Stopaftertheringcompressorpopsfreeandcheckthe connectingrod-to-crankjournal alignmentbefore pushing the
pistoninto place.

(3) Install the rod caps with bearings and tighten the bolts. (Do not reuse the bolts).

Tightening torque:

1st-17.7-21.8N.m (1.8 - 2.2kgf.m, 13.0 - 15.91b-ft)
2nd - 88° ~ 92°

11. Apply the sealant on the ladder frame.

NOTE:

- Applythesealant, THREE-BOND 1217Hor LOCTITE 5900H onthe ladderframerail portionandinstallit within five minutes.

Ifwhensealantisappliedtocylinder block bottom position, sealant positionto be same with positionthatis applied to ladder
frame rail position.
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- Applysealant along the inner line of the bolt holes.
12. Install the ladderframe(A).

Tightening torque:
18.6 - 24.2N.m (1.9 - 2.4kgf.m, 13.7 - 17.4lb-ft)

13. Install the rear oil seal.
(1) Apply engine oil to a new oil seal lip.
(2) Using the SST (09231-H1100,09231-2B200) and a hammer, tapin the oil seal untilits surface is flush with the rear oil seal
retainer edge.

l'::

" 09231 - 28200
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14. Install the oilscreen.
Install a new gasket and oil screen with 2 bolts.

Tightening torque:
19.6 - 26.5N.m (2.0 - 2.7kgf.m, 14.5 - 19.5Ib-ft)

15. Install the oilpan.
(1) Usingarazorbladeandgasketscraper,removealltheold packingmaterialfromthegasketsurfaces.

NOTE:
Check that the mating surfaces are clean and dry before applying liquid gasket.

(2) Apply liquid gasket with the width of 3mm, starting Imm-away position fromtheinner rounding of the oil pan rail.

Liquid gasket: TB 1217H or LOCTITE 5900H
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NOTE:
- Topreventleakage of oil, apply liquid gasket to the inner threads of the bolt holes.

- Donotinstallthe partsiffive minutesor more have elapsedsince applyingtheliquid gasket. Instead, reapply

liquid gasket after removing the residue.
- Afterassembly, wait at least 30 minutes beforefilling the engine with oil.

(3) Install the oil pan(A) with the bolts. Uniformly
tightentheboltsinseveral passes.

Tightening torque:
9.8-11.8N.m (1.0 - 1.2kgf.m, 7.2 - 8.71b-ft)

16. Install the oil pressure switch.
(1) Applyadhesive to 2 or 3threads.

(2) Installtheoilpressureswitch(A).

Tightening torque:
7.8-11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.71b-ft)
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17. Install the knock sensor(A) and the oil filter(B).

Tightening torque:
16.7 - 26.5N.m (1.7 - 2.7kgf.m, 12.3 - 19.5Ib-ft)

3l

18. Install the oil level gauge tube.
(1) Installanew O-ringontheoil level gauge tube.
(2) Apply engine oil onthe O-ring.
(3) Install the oil level gauge tube with the bolt.

Tightening torque:

9.8 -11.8N.m (1.0 - 1.2kgf.m, 7.2 - 8.71b-ft)
19. Install the cylinderhead.
20. Install the timingchain.
21. Removetheenginestand.

22. A/T:installthedriveplate.

Tightening torque:
71.6-75.5N.m (7.3 - 7.7kgf.m, 52.8 - 55.7Ib-ft)

23. M/T: install the fly wheel.

Tightening torque:
71.6 - 75.5N.m (7.3 - 7.7kgf.m, 52.8 - 55.71b-ft)

24. Install the engine.
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Engine Fastener Torque Specifications

Item ‘ Quantity ‘ N.m kgf.m Ib-ft
Cylinder block
Engine support bracket bolts (engine side) 29.4-41.2 3.0-42 21.7-30.4
Ladder frame bolts 13 18.6 - 23.5 1.9-24 13.7-17.4
Connecting rod cap bolt 8 (17.7 - 2912?)) +(88- (1.8-2.2) + (88 - 92°) (13.0- 192?)) +(88-
Crankshaft main bearing cap bolt 10 (17.7 - %12?)) +(88- (1.8-2.2) + (88 -92°) (13.0- 1923)) +(88-
Flywheel bolts(M/T) 71.6-75.5 73-7.7 52.8 -55.7
Drive plate bolts(A/T) 71.6-75.5 73-77 52.8 -55.7
Timing chain system
&r}:msig; and ol pump assembly cover 10 98-11.8 1.0-1.2 72-87
gg}:;rlcl?sig?;; and oil pump assembly cover 1 98-118 10-12 70.87
ZLTER?&Z?)" and oil pump assembly cover 3 18.6 - 23.5 1.9-24 13.7-17.4
Idler pulley assemiby bolt 1 42.2-53.9 43-55 31.1-39.8
Timing chain tensioner arm bolt 1 9.8-11.8 1.0-1.2 7.2-87
Timing chain guide bolt 2 9.8-11.8 1.0-1.2 7.2-8.7
Crankshaft pully bolt 1 127.5-137.3 13.0-14.0 94.0-101.3
Timing chain tensioner bolt 2 9.8-11.8 1.0-1.2 72-87
Cylinder head
Engine cover bolt 4 78-11.8 0.8-1.2 58-8.7
Cylinder head cover bolt 16 7.8-9.38 0.8-1.0 58-72
Camshaft bearing cap bolt(M6) 16 11.8-13.7 1.2-14 8.7-10.1
Camshaft bearing cap bolt(M8) 4 18.6 - 22.6 1.9-23 13.7-16.6
o | @m0 s 2a e s (0 1+ 00,
Cooling system
Water pump pulley bolt 4 9.8-11.8 1.0-1.2 7.2-87
Water pump bolt 5 9.8-11.8 1.0-1.2 7.2-8.7
Water temperature control assembly mounting bolts 3 9.8-11.8 1.0-1.2 7.2-87
Water inlet fitting nut 2 18.6 - 23.5 1.9-24 13.7-17.4
Heater pipe mounting bolts/Nuts(M6) 1 9.8-11.8 1.0-1.2 7.2-8.7
Heater pipe mounting bolt(M8) 2 9.8-11.8 1.0-1.2 72-87
Engine coolant temperature sensor(ECTS) 1 29.4-39.2 3.0-40 21.7-28.9
Lubrication system
Oil filter 1 11.8-15.7 1.2-1.6 8.7-11.6
Oil pan bolt 11 9.8-11.8 1.0-1.2 72-8.7
Oil pan drain plug 1 34.3-44.1 35-45 25.3-32.5
Oil screen bolt 2 19.6 - 26.5 20-27 145-19.5
Oil pressure switch 1 14.7 -21.6 1.5-22 10.8-15.9
Oil level gauge assembly mounting bolt 1 9.8-11.8 1.0-1.2 72-87
Intake and exhaust system
Intake manifold and cylinder head mounting nut 5 18.6 - 23.5 1.9-24 13.7-17.4
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Engine Fastener Torque Specifications (continued)

Exhaust manifold and cylinder head mounting nut 29.4-34.3 3.0-35 21.7-25.3
Oxygen sensor mounting 39.2-49.0 4.0-5.0 28.9-36.2
Exhaust manifold heat cover 16.7-21.6 1.7-2.2 12.3-15.9
Exhau;t manifold and cylinder block, ladder frame 392-490 4.0-5.0 28.9 -36.0
mounting bolts

Air cleaner lower cover mounting 7.8-9.8 0.8-1.0 58-72
rI1EL)J(thaust manifold and catalytic convertor mounting 431 - 45.1 44-46 318-33.3
Center muffler and main muffler mounting nut 39.2-58.8 4.0-6.0 28.9-43.4
Exhaust manifold stay mounting bolts 39.2-58.8 4.0-6.0 28.9-43.4
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