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GENERAL INFORMATION
Description
The 2.0L in-line four cylinder engine has the following features:
• Dual overhead camshafts
• Four valves per cylinder
• Aluminum cylinder head
• Aluminum cylinder block

Operation
The 2.0L engine utilizes 4 valve-per-cylinders and a dual overhead camshaft design. The engine uses an individual
coil ignition system. The cylinder block is made of aluminum and the bearing caps are integrated into the lower cyl-
inder block assembly. An aluminum oil pan bolts to the bottom of the lower cylinder block. The camshafts are
mounted in the cylinder head and act against valve tappets to open and close the valves. The camshafts are driven
off the front of the cylinder head by one timing belt. The belt is driven by a sprocket that is located on the crankshaft.
The piston assembly is an aluminum piston with a cast iron connecting rod.

The aluminum cylinder head contains dual overhead camshafts with 4 valve-per-cylinder construction. The valves are
arranged in two in-line banks. The cylinder head incorporates powdered metal valve guides and seats. The cylinder
head is sealed to the block using a multi-layer steel head gasket and retaining bolts.

Specifications

2.0L Engine Specifications

DESCRIPTION SPECIFICATION

Type In-Line OHV, DOHC

Number of Cylinders 4

Compression Ratio 10:1

Compression Pressure 10 - 15 bar

Max. Compression Pressure Variation Between
Cylinders 25%

Stroke 90 mm

Bore 83.5 mm

Displacement 1971 cc

Firing Order 1-3-4-2

Mechanical Specifications

DESCRIPTION ITEM STANDARD LIMIT

Engine Oil Pressure

Lower Idle Speed (800 ±
50 RPM) 1.2 - 1.5 bar -

High Idle Speed (2000
RPM) 3.2 - 3.5 bar -

High Speed (4000 RPM) 3.7 ± 0.5 bar -

Engine Block Clearance

Surface Distortion - 0.15 mm

Inner Diameter 83.500 - 83.510 mm -

Out-Of-Round - < 0.008 mm

Taper - < 0.01 mm

Piston Ring Groove
Clearance

First Ring 0.04 - 0.08 mm -

Second Ring 0.0251 - 0.01 mm -
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DEEDEDEDDEDESCSSCSCSCRIRIIRIRIPTPTPPTPTPTPTTION SPECIFICATTIOIOIOIOON

TyTyTyTyTyTypepepepepe InnnInn-LLine OHV, DDDDDDOHOHOHOHOHC

Numbbbbbereerereeere of Cylinders 444

CoCoCoCompmpmpmprerereessssssssioioioi n Rn Rn Rn Ratataa ioooo 10101010:1:1:1:1

Compression Pressure 10 - 11- 115 b5555 ar

MMaM x. CoCCCC mpmmmmmmmm ression Preressurrrrre Ve Ve Ve VVaraa iation Betwwwwweeeeee n
Cyliliililiindndndndnddererererereerrsssssssss 252525%%%%

StStSStSS rororokekeke 90 mmmmmmmm

Bore 83.5 mm

Displacement 1971 cc
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DESCRIPTION ITEM STANDARD LIMIT

Piston Ring End Gap
Clearance

First Ring 0.2 - 0.4 mm 0.8 mm

Second Ring 0.4 - 0.6 mm 1.0 mm

Piston To Piston Pin
Clearance - 0.002 - 0.013 mm -

Piston Diameter - 83.451 - 83.469 mm -

Ring Groove Clearance
First Ring 0.04 - 0.08 mm -

Second Ring 0.01 - 0.0251 mm -

Connecting Rod Radial
Clearance - 0.016 - 0.051 mm -

Connecting Rod Axial
Clearance - 0.002 - 0.013 mm -

Diameter Of Crankshaft
Main Journals - 53.981 - 54 mm -

Diameter Of Crankshaft
Rod Journals - 47.884 - 47.9 mm -

Out-Of-Round Maximum
Of Crankshaft Main
Journals

- - < 0.008 mm

Axial Clearance Of
Crankshaft - 0.07 - 0.265 mm -

Radial Clearance Of
Crankshaft - 0.0035 - 0.034 mm -

Coaxality Crankshaft Main
Journal - - < 0.005 mm

Thrust Washer Thickness - 2.4 - 2.405 mm -

Oil Clearance Of
Crankshaft Rod and Main
Journals

- 0.022 mm 0.058 mm

Cylinder Head Flatness - - < 0.04 mm

Intake Valve Deflection - - < 0.02 mm

Exhaust Valve Deflection - - < 0.04 mm

Spring Height - 47.7 mm -

Spring Height At 620
Newtons Of Pressure - 32.0 mm -

Intake Cam Lobe Height - 37.15 mm -

Exhaust Cam Lobe Height - 37.05 mm -

Camshaft Journal #1 Outer
Diameter - 31.934 - 31.95 mm -

Camshaft Journal #2, #3,
#4, #5, Outer Diameter - 23.947 - 23.96 mm -

Camshaft Cam Bearing #1
Inner Diameter - 32 - 32.025 mm -

Camshaft Cam Bearing
#2, #3, #4, #5, Inner
Diameter

- 24 - 24.021 mm -

Camshaft Journal #1
Clearance - 0.05 - 0.091 mm -

Camshaft Journal #2, #3,
#4, #5 Clearance - 0.04 - 0.074 mm -

GENERAL INFORMATION
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Journals

Axial Clearance Of
Crankshaft - 0.07 - 0.265 mm -
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Coaxxxxxaalalaalala itititityyy Cyy rankshaft Mt MMMMMMain
JoJJJ urnal - - < 00< 0< 0.00.000050 mm

ThThThT rururuurust WWaWW shher ThThTThT iccccknkknk ess - 2.4 --- 2.405 mm -
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Cylinder Head Flatness - - < 0.04 mm

Intake Valve Deflection - - < 0.02 mm
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DESCRIPTION ITEM STANDARD LIMIT

Intake Camshaft Axial
Clearance - 0.15 - 0.20 mm -

Exhaust Camshaft Axial
Clearance - 0.15 - 0.20 mm -

Intake Valve Guide
Clearance - 0.012 - 0.043 mm -

Exhaust Valve Guide
Clearance - 0.032 - 0.063 mm -

Valve Outer Diameter
Intake Valve 5.98 ± 0.008 mm -

Exhaust Valve 5.96 ± 0.008 mm -

Valve Guide Inner
Diameter

Intake Valve 5.4 ± 0.1 mm -

Exhaust Valve 5.4 ± 0.1 mm -

Fringe Thickness On Top
Of Valve

Intake Valve 0.3 ± 0.15 mm -

Exhaust Valve 0.3 ± 0.15 mm -

Valve Tilt Angle
Intake Valve 65° -

Exhaust Valve 68° -

Valve Height
Intake Valve 107.998 mm -

Exhaust Valve 106.318 mm -

Torque Specifications

CAUTION:
When torquing a fastener in two steps, DO NOT use a torque wrench for the second step.

DESCRIPTION TORQUE (N·m)

Accessory Drive Belt Tensioner Pulley Bolt 35

Camshaft Bearing Cap Bolts 11

Clutch Pressure Plate Bolts 25

Connecting Rod Cap Bolts 1st Step: Tighten the bolt to 25 N·m
2nd Step: Tighten the bolt an additional 90°

Crankshaft Holder 28

Crankshaft Main Bearing Cap Bolts 1st Step: Tighten the bolt to 45 N·m
2nd Step: Tighten the bolt an additional 180°

Crankshaft Timing Belt Pulley Bolt 1st Step: Tighten the bolt to 130 N·m
2nd Step: Tighten the bolt an additional 65°

Crankshaft Vibration Damper Bolts 25

Cylinder Head Cover Bolts 11

Cylinder Head Bolts
1st Step: Tighten the bolt to 40 ± 5 N·m

2nd Step: Tighten the bolt an additional 90 ± 5°
3rd Step: Tighten the bolt an additional 90 ± 5°

Dipstick Bracket Bolts 11

Drive Plate Bolts (automatic transaxle) 75

Engine Left Mount Bolt 70

Engine Right Mount Bolt 70

Engine Front Mount Bolt 60

Engine Rear Mount Bolt 60

GENERAL INFORMATION
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Valve Height
Intake Valve 107.998 mm -

Exhaust Valve 106.318 mm -
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DEDDD SCCCCCCRIRIRIRIRIPTPPPPP ION TOTOTOTOORQRQRQRQUEUEUEUE (N·m·mm)))
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Camshaft Bearing Cap Bolts 11

Clutch Pressure Plate Bolts 25
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DESCRIPTION TORQUE (N·m)

Engine To Transaxle Bolts 80

Exhaust Manifold Nuts 25

Exhaust Manifold Heat Shield Bolts 15

Exhaust Camshaft Timing Belt Pulley Bolt 120

Flywheel Bolts (manual transaxle) 75

Fuel Rail Bracket Bolts 11

Idler Pulley Bolt 40

Intake Camshaft Timing Belt Pulley Bolt 120

Intake Manifold Bolts 10

Intake Manifold Nuts 11

Intake Manifold Bracket Bolts 25

Lower Idler Pulley Bolt 45

Lower Cylinder Block Bolts 23

Oil Filter 25

Oil Pan Bolts 18

Oil Drain Plug 40

Oil Strainer Bolts 18

Oil Pump Bolts 11
(Apply with Loctite 5910 Thread-Locker)

Rear Timing Cover Bolts 7

Timing Belt Upper Cover Bolts 11

Timing Belt Lower Cover Bolts 11

Timing Belt Tensioner Assembly 27

Timing Belt Tensioner Pulley Bolt 30

Throttle Body Bolts 11

Upper Idler Pulley Bolt 45

GENERAL INFORMATION
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Oil Drain Plug 40

Oil Strainer Bolts 18
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ReReReReReearararaaar TiTiTmimimiiingngngnng CoCoCoCoCoCC veveveveveer Br Br Br BBr Bolololololo tstststts 7

Timing BeB lt Upper Cover Bolts 1111

TiTiTiTimimimimimingngngng BeBeBeBeBeltltltltl LoLoLLoLowewewewewer Cr Cr Cr CCovovovovoverererere BoBoBoBoBoBoltttttsssss 11111111

Timingggg Belt Tensioner Assemblyyyy 27272777
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Throooottttt lellll BBBoddy BoBBBBolts 11111

Upper Idler Pulley Bolt 45
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Special Tools

Right Engine Mount Bolt Remover
CH-20001

Camshaft Seal Installer
CH-20002

Crankshaft Holder
CH-20003

Valve Spring Compressor Adaptor
CH-20004

Rear Crankshaft Oil Seal Installer
CH-20005

GENERAL INFORMATION
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Rear Crankshaft Oil Seal Guide
CH-20006

Front Crankshaft Seal Installer
CH-20007

Front Crankshaft Seal Guide
CH-20008

Camshaft Holder
CH-20010

Valve Seal Installer
CH-20011

GENERAL INFORMATION
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Valve Stem Seal Installer Guide
CH-20012

Valve Seal Remover
CH-20013

Valve Keeper Installer
CH-20017

Valve Spring Compressor
CH-20018

Crankshaft Belt Pulley Fixture
CH-20019

GENERAL INFORMATION
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Engine Hoist

Flywheel Fixture
CH-20043

Oil Filter Remover
CH-10003

Lubrication System
The engine lubrication system operates as follows:
• Oil is drawn into the oil pump through the oil pump strainer tube in the sump of the oil pan.
• Oil is pumped through the oil filter on the cylinder block.
• Oil enters the main oil gallery where it is distributed to the crankshaft main journals and to the cylinder head.
• From the main journals, the oil is routed through cross-drilled passages in the crankshaft to lubricate the con-

necting rod bearings. Controlled leakage through the crankshaft main bearings and connecting rod bearings is
slung radially outward to cool and lubricate the cylinder walls as well as the entire connecting rod, piston and
piston ring assembly.

• The engine lubrication system is a full-flow filtration, pressure feed type. The oil pump body is mounted to the
engine block. The pump inner rotor is driven by the crankshaft.

Engine Oil Pressure Specifications

Lower Idle Speed (800 ± 50 RPM) 1.2 - 1.5 bar

High Idle Speed (2000 RPM) 3.2 - 3.5 bar

High Speed (4000 RPM) 3.7 ± 0.5 bar

GENERAL INFORMATION
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Lubrication System
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Engine Lubrication System Exploded View

1 - Oil Dipstick

2 - Oil Dipstick Bolt

3 - Oil Dipstick Bracket

4 - Oil Dipstick Guide

5 - Crankshaft Rear Oil Seal

6 - O-Ring

7 - Oil Filter Bracket Gasket

8 - Oil Filter Bracket

9 - Pressure-Relief Plunger

10 - Flange Bolt

11 - Flange Bolt

12 - Oil Cooler

13 - Oil Filter Connector

14 - Oil Filter

15 - Dowel Pin

16 - Oil Pan Bolt

17 - Oil Pan Bolt

18 - Oil Pan Bolt

19 - Oil Pan

20 - O-Ring

21 - O-Ring

22 - Oil Pump Strainer Bolt

23 - Oil Pump Strainer

24 - Baffle Plate

25 - O-Ring

26 - O-Ring

27 - Crankshaft Front Oil Seal

28 - Oil Pump Bolt

29 - Oil Pump Assembly

30 - Oil Pump Assembly Gasket

GENERAL INFORMATION
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4 -4444 Oil Dipppstick Guide

5 - Crankshaft Rear Oil Seal

6 - O-Ring

1616116 - OOOOilili PaPaPaPaPaan Bn Bn Bn Bn olt

17171717 - OOOOilililil PaPaPaPan Bnnnn olt

1818181818888 - O- O- O- O- OOOilililiill PaPaPaPaPaPaPan Bn Bnn Bolt

19 - Oil Pan

20 - O-Ring

21 - O-Ring
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Engine Oil Flow Diagram

1 - Oil Pump Strainer

2 - Baffle Plate

3 - Oil Pan

4 - Oil Pump

5 - Turbocharger Inlet Oil Passage (if equipped)

6 - To Cylinder Head

7 - Oil Return Passage

8 - To Front Bearing Cap

9 - To Middle Bearing Cap

10 - Oil Dipstick

11 - To Crankcase

12 - Crankcase Pipe

13 - Oil Filter Bracket

14 - Oil Pressure Switch

15 - Oil Cooler

16 - Oil Filter

GENERAL INFORMATION
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DIAGNOSIS & TESTING
Engine Performance Diagnostics

CONDITION POSSIBLE CAUSE CORRECTION

Engine Does Not Start

1. Weak battery.
2. Corroded or loose battery
connections.
3. Faulty starter.
4. Faulty coil(s) or control unit.
5. Incorrect spark plug gap.
6. Contamination in fuel system.
7. Faulty fuel pump.
8. Incorrect timing.

1. Test battery. Charge or replace if
necessary.
2. Clean and tighten battery
connections. Apply a coat of light
mineral grease to terminals.
3. Test starting system. Check for
codes. (Refer to Appropriate
Diagnostic Information)
4. Test and replace as needed.
(Refer to Appropriate Diagnostic
Information)
5. Set gap.
6. Clean system and replace fuel
filter.
7. Test fuel pump and replace as
needed. (Refer to Appropriate
Diagnostic Information)
8. Check for a skipped timing belt.

Engine Stalls Or Idles Rough

1. Idle speed too low.
2. Incorrect fuel mixture.
3. Intake manifold leakage.
4. Faulty ignition coil(s).

1. Test minimum air flow. (Refer to
Appropriate Diagnostic Information)
2. (Refer to Appropriate Diagnostic
Information)
3. Inspect intake manifold, manifold
gasket, and vacuum hoses.
4. Test and replace if necessary.
(Refer to Appropriate Diagnostic
Information)

Engine Loss Of Power

1. Dirty or incorrectly gapped spark
plugs.
2. Contamination in fuel system.
3. Faulty fuel pump.
4. Incorrect valve timing.
5. Leaking cylinder head gasket.
6. Low compression.
7. Burned, warped, excessive
clearance, or pitted valves.
8. Plugged or restricted exhaust
system.
9. Faulty ignition coil(s).
10. Burned spark plugs.

1. Clean spark plugs and set gap.
2. Clean system and replace fuel
filter.
3. Test and replace if necessary.
(Refer to Appropriate Diagnostic
Information)
4. Correct valve timing.
5. Replace cylinder head gasket.
6. Test compression of each
cylinder.
7. Replace valves.
8. Perform exhaust restriction test.
Install new parts.
9. Test and replace if necessary.
(Refer to Appropriate Diagnostic
Information)
10. Replace spark plugs.

DIAGNOSIS & TESTING
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Diagnostic Information)
8. Check for a skipped timing belt.

Engine SSStSS alls Or Idles Rough

11. IdIdIIdlelelele spspspsppeeeeeeeed td td toooooo lolololoow.ww.w.
2. Incoooorrrrrrreeece t fueeeel mlll ixtututuut rererere.
3. Intakekeke maaaaanifold leakaggge.
4.4.444 FaFaFaFaFaululululuu tytytytty iggggggnininnititititiononononon cococococoilililll(s(s(s(s).

1. Test minimum aaaaairirrir flflflflowooo . (Refer to
Appropriate DDDDiaiaiaaagngngngnosososoossttitit c IIccc Innfnnfnfororororormammamamamation)
2. (Refer to ApApAppAppprprppropriiate Diagnososossosoosso ticccc
InInnInnnfofofof rmrmrmatatatioiooioon)
3.3333 Inspeccct it iit intnntntn akake me mananannififfoolo d, manifolddddddd
gasket, a, a, a, andndndnd vacuum hohooohohh ses.s.s.s.
4. Test anananannd rd rdd rd epepeplalalacecece iifif nnnenn cesssssssaararyyy.
(Refefefe er to ApApApApA prprpropopopriririatatate De DDDe DDee iagnostic
Innnnfofofofof rmrmrmrmatatatatioioioionnn)n

1. Dirty or incorrectly gapped spark
plugs

1. Clean sssspapapaparrrkr plugs and seeeeeeet gt gt gappapapappp.
2. Clean ssysysysy ttet m and replace fuel
filter.
3. Test and replace if necessary.
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CONDITION POSSIBLE CAUSE CORRECTION

Engine Miss On Acceleration

1. Dirty or incorrectly gapped spark
plugs.
2. Contamination in fuel system.
7. Burned, warped, excessive
clearance, or pitted valves.
4. Faulty ignition coil(s).

1. Clean spark plugs and set gap.
2. Clean fuel system and replace
fuel filter.
3. Replace valves.
4. Test and replace if necessary.
(Refer to Appropriate Diagnostic
Information)

Engine Miss At High Speed

1. Dirty or incorrect spark plug gap.
2. Faulty ignition coil(s).
3. Dirty fuel injector(s).
4. Contamination in fuel system.

1. Clean spark plugs and set gap.
2. Test and replace if necessary.
(Refer to Appropriate Diagnostic
Information)
3. Test and replace if necessary.
(Refer to Appropriate Diagnostic
Information)
4. Clean system and replace fuel
filter.

Engine Mechanical Diagnostics

CONDITION POSSIBLE CAUSE CORRECTION

Valve Train Noise

1. High or low oil level in crankcase.
2. Thin or diluted oil.
3. Thick oil.
4. Low oil pressure.
5. Worn cam lobe.
6. Worn valve guides.
7. Excessive runout of valve seats
on valve faces.

1. Check and correct engine oil
level.
2. Change oil to correct viscosity.
3. Change engine oil and filter.
4. Check and correct engine oil
level.
5. Install new camshaft.
6. Replace cylinder head.
7. Grind valve seats and replace
valves.

Connecting Rod Noise

1. Insufficient oil supply.
2. Low oil pressure.
3. Thin or diluted oil.
4. Excessive bearing clearance.
5. Connecting rod journal out-of-
round.
6. Connecting rod out-of-round.
7. Misaligned connecting rods.
8. Connecting rod nuts loose.

1. Check engine oil level.
2. Check engine oil level. Inspect oil
pump relief valve and spring.
3. Change oil to correct viscosity.
4. Measure bearings for correct
clearance. Repair if necessary.
5. Replace crankshaft or grind
surface.
6. Replace connecting rod.
7. Replace bent connecting rods.
8. Tighten the connecting rod nuts.

Main Bearing Noise

1. Insufficient oil supply.
2. Low oil pressure.
3. Thin or diluted oil.
4. Excessive bearing clearance.
5. Excessive end play.
6. Crankshaft journal out-of-round or
worn.
7. Loose flywheel or torque
converter.

1. Check engine oil level.
2. Check engine oil level. Inspect oil
pump.
3. Change oil to correct viscosity.
4. Measure bearings for correct
clearance. Repair if necessary.
5. Check thrust bearing for wear on
flanges.
6. Replace crankshaft or grind
journals.
7. Tighten to correct torque.

DIAGNOSIS & TESTING
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CONDITION POSSIBLE CAUSE CORRECTION

Valve Te TTe Te Te TTrarararar in Noise

1.1.1 HiHiHiH ghghghgh orrrr looow ow ow oililil lell vel iiin cnn cn crararanknkknkcase.
2.2.2 TTThininn orr ddilulluluteteted ood od ooilill...
3.33.33 ThThThThicick ok ok ok oillill.
4. LoLL w ow ow ow ow ililili pressusususs re.
5. Worn cam lobe.
6.6.666 WoWoWoWoWoornrnrnrnn vavavavaalvvve ge gge guiuiuiuiu deddd s.s.s.s
7.777 ExExEE ceccc ssiviviivivi e ree ununununnououoo t ot ot f valve sess ats
onononon vavavavalvlvlvlve fe fe fe facacacaceseseses..

1. Check and correct engine oil
level.
2. Change oioioioil tl tl ttl o cooo ororororrerererer ctccct ivviviscsccsccososososositititiii y.
3.3333 Change enenenengigigigig nnnenn oil and filter.
4.4.4444 ChChChecececk akk akk nd coooorrrrrrrr ececeect et et eeeeet nnggngn iinine oe oilililili
llelelelevel.
5. Instalalalall nl nl nl neweeee camshaafffttftf .
6. Repllllacacacacce ce ce ceee llyliininddede hr hr heeaaeeae d.
7.. GrGrGrGrind vvvvvalalalala veveve seseseatatats as aas annnd replace
vavaavalvlvlvvveeseses.

111. IIInsuffffffiiiciiie ttnt iioilll sup llply.
2. Low oil pressure.
3. Thin or diluted oil.

1. Check eeeengngnggine oil level.
2. Check engine oil level. Inspect oil
pump relief valve and spring.
3. Change oil to correct viscosity.
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CONDITION POSSIBLE CAUSE CORRECTION

Oil Pressure Drop

1. Low oil level.
2. Faulty oil pressure sending unit.
3. Low oil pressure.
4. Clogged oil filter.
5. Thin or diluted oil.
6. Excessive bearing clearance.

1. Check engine oil level.
2. Install new sending unit.
3. Check sending unit and main
bearing oil clearance.
4. Install new oil filter.
5. Change oil to correct viscosity.
6. Measure bearings for correct
clearance.

Oil Leaks

1. Misaligned or deteriorated
gaskets.
2. Loose fastener, broken or porous
metal part.
3. Misaligned or deteriorated cup or
threaded plug.

1. Replace gasket.
2. Tighten, repair or replace the part.
3. Replace if necessary.

Oil Consumption Or Spark Plugs
Fouled

1. PCV system malfunction.
2. Worn, scuffed or broken rings.
3. Carbon in oil ring slots.
4. Rings fitted too tightly in grooves.
5. Worn valve guide(s).
6. Valve stem seal(s) worn or
damaged.

1. Check system and repair if
necessary.
2. Hone cylinder bores. Install new
rings.
3. Install new rings.
4. Remove rings and check grooves.
If groove is not proper width, replace
piston.
5. Replace cylinder head.
6. Replace seal(s).

DIAGNOSIS & TESTING
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g ( )
6. Valve stem seal(s) worn or
damaged.

If groove is not proper width, replace
piston.
5. Replace cylinder head.
6. Replace seal(s))))..
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Cylinder Compression Pressure Test
• The result of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions.
• Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise

the indicated compression pressures may not be valid for diagnostic purposes.
− Check engine oil level and add oil if necessary.
− Disconnect the spark plug wires.
− Remove all spark plugs from engine (as spark plugs are being removed, check electrodes for abnormal
firing indicators fouled, hot, oily, etc.).

− Record cylinder number of each spark plug for future reference.
− Disconnect fuel injector electrical connectors.
− Be sure throttle blade is fully open during the compression check.
− Insert compression pressure adaptor or the equivalent into each spark plug hole in cylinder head.
− Crank engine until maximum pressure is reached on gauge. Record each cylinder pressure.
− Compression should not be less than 1000 kPa and not vary more than 25 percent from cylinder to cylinder.
− If one or more cylinders have abnormally low compression pressures, repeat the compression test.
− If the same cylinder or cylinders repeat an abnormally low reading on the second compression test, it could
indicate the existence of a problem with the cylinder in question.

NOTE :
The recommended compression pressures are to be used only as a guide to diagnosing engine problems. An engine
should not be disassembled to determine the cause of low compression unless some malfunction is present.

Cylinder Head Gasket Test
• A cylinder head gasket leak can be located between adjacent cylinders, between a cylinder and the adjacent

water jacket or from an oil passage to the exterior of the engine.
• Possible indications of the cylinder head gasket leaking between adjacent cylinders are:

− Loss of engine power
− Engine misfiring
− Poor fuel economy

• Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are:
− Engine overheating
− Loss of coolant
− Excessive steam (white smoke) emitting from exhaust
− Coolant foaming

DIAGNOSIS & TESTING
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Cylinder Head Gasket Test
• A cylinder head gasket leaeaeaeeaeaee k can be lolololoocacacacateeteted bddd etween adjacent cylinders, between a cylinder annnd tddd he adjacent

wawawawawaateteteteter jr jr jr jrrr jjaacacacaaca kekekeeket otttt r fr fr fr fr froorororom am am am aam am an on oiliilil papapapapapassage to to to he exeee teteeriorororo fofof ththththe eeee ngngngngiiinine.e
•••• oPossssssssssssibiibbi le indddidd cacacacacatitiitt onnss os f the cycycycycycyllilll nder hehheheadadad gagagag sketet leaking bg bg bg etweww en addjajajajacent cylinders areee::::

− L− L− LLLL− osososooss os os os os oof eeeeeengngnggngnginininne pe pe pe pe owowowwowererererer
− E− ngine misfiirirririring
− Poooo r fr fr fr uel eecococcocc nomymymymy

••• PoPoPoPooossssssibibibibblelelele inndididdicacacacaatitititionononons os os oof tf tf tf ttf hehehhee cylilililindnddnderere hehehehh adaddadada gagagaaskskksketeteteete leeeakakakakakininininng bgg bg bg bbeteetweeeeennn a ca ca caa ylinder and annnn adadadadada jajajjacececentntnt wawawateteeeter jacccccckekeekekeeket at aat aat arrerererer :
− Enggggine overheatingggg
− L− L− LL− LLLLLLoss of coolaaaaaant
− E− E− E− E− E− EEEEEExcxcxcxcxcx esesesesesssisisisisiss vevevevevee ststststststtsts eaeaeaeaeaam (m (m (m (m ((m (m whwhwhwhwhwhwhhw ititititite see se se se se se se momomomommomom kekkkekekekekkke) e) e) e) e) e) mimimmimimim ttttttttttttinininininii g fg fg fg fg fgg frorororororrom em em em em exhxhxhxhxhhhhauauauauaua ststststst
− CCCoooooolalalantntnt fofofoamamaminininggg
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ON-VEHICLE SERVICE

Accessory Drive Belt

Removal & Installation

WARNING!

Inspect the drive belt only when the engine is stopped.

1. While using a suitable tool and securely holding the hexagonal portion of the drive belt tensioner, rotate the
pulley counterclockwise to loosen the drive belt.

WARNING!

Avoid placing hands near the drive belt tensioner while it is being held.

1 - Drive Belt

2 - Generator Bolt

3 - Tensioner Pulley Bolt

4 - Tensioner

5 - Compressor

6 - Generator

7 - Idler Pulley

8 - Generator Bracket

9 - Generator Bracket Bolt

10 - Generator Bracket Bolt

11 - Power Steering Pump Bolt

12 - Power Steering Pump Bolt

13 - Power Steering Pump Bolt

14 - Power Steering Pump Bracket

15 - Power Steering Pump Bracket Bolt

16 - Power Steering Pump

17 - Idler Pulley

18 - Compressor Bolt

LTSM020163
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1 -1 -1 -1 -1 -1 DDDDrD ivvve Be Be BBBBeleleleeltttt

2 - Geeeeenenneeeneneerrrar tor Bolt

3 -3 -3 -3 - TeTeTeTeT nsnsnsnsioioioonenenener PPPPPululu leeeey By By By BBolololololt

4 - Tensioner

5 - Coompmmmm rererererererer ssor

6 - GeGeGeGeGeGG nenenenenerarrrr tototototor

7 - Idler Pulley

8 - Generator Bracket

101010 G- G- G- Genenenenererereratatatatooor Bracccacackekekekeket Bolt

11111111 - Power Steeringngngng PuPuPuPump BoBoBBolttltlt

1212121 - P- PP- Powowowowerererrr SStSSS eering Pump BoBoBoBoltltltlt

13 - Power Steering Pump BoBoBoBooltltlltl

14 - Powwwwwwerrrr SStStSStS eering PuPuPuPuumpmpmpmp BrBrBrBracacacacket

1515151515 P- PPPP- PPPowowowowowo ererererere Stteering Pump Bracacacackeeeett Bolt

16 - Power Steering Pump

17 - Idler Pulley
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2. Remove the drive belt.
3. Remove accessory drive belt tensioner (1)

4. Installation is in the reverse order of removal.

Air Cleaner Element

Removal & Installation
1. Unhook the air cleaner case side clips (1) and

raise the air cleaner case (upper).

2. Remove the air cleaner element.
3. Install a new air cleaner element.
4. Installation is in the reverse order of removal.

ON-VEHICLE SERVICE
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LTSM020238
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222.222 ReReRemomomo eveve thththe ae ae airirir clclcleaeaeanenener er er elelelememementntnt.
3. Install a new air cleaner element.
4 Installation is in the reverse order of removal

LTSM0000202000 38
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Air Cleaner Housing

Removal & Installation
1. Disconnect the negative battery cable.
2. Disconnect the air flow sensor electrical connector (1.8L Engine).
3. Loosen the clamp (1) between the air intake air

hose and the air cleaner and remove the intake air
hose.

4. Remove the screws (1) securing the air cleaner
housing to its base.

5. Remove the air cleaner housing.
6. Remove the air cleaner base.
7. Installation is in the reverse order of removal.

Cylinder Head Cover

Removal & Installation
1. Disconnect the negative battery cable.
2. Remove the engine cover.
3. Use compressed air to blow dirt and debris off the cylinder head cover prior to removal.
4. Disconnect the camshaft position sensor electrical connector.
5. Remove the camshaft position sensor (2) and set it aside.

ON-VEHICLE SERVICE

LTSM020242
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( ) g
housing to its base.

5. Remove the air cleaner housing.
LTSM020243
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6. Remove the spark plug wires (3) and set them
aside.

7. Remove the PCV hose (1) from cylinder head
cover.

8. Remove the cylinder head cover bolts (1).
(Tighten: Cylinder head cover bolts to 11 N·m)

9. Remove the cylinder head cover (2) from the cylin-
der head.

10. Remove the cylinder head cover gasket (3).
11. Installation is in the reverse order of removal.

NOTE :
Install a new cylinder head cover gasket during
installation.

Camshaft

Removal & Installation

NOTE :
The following special tools are required to perform the repair procedure:
• CH-20002 - Camshaft Seal Installer

1. Remove the accessory drive belt (See Accessory Drive Belt Removal & Installation in Section 02 Engine).
2. Remove the engine timing belt (See Engine Timing Belt Removal & Installation in Section 02 Engine).
3. Remove the cylinder head cover (See Cylinder Head Cover Removal & Installation in Section 02 Engine).
4. Remove the intake or exhaust camshaft timing belt pulley.

(Tighten: Camshaft timing belt pulley bolt to 120 N·m)

ON-VEHICLE SERVICE
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NOTE :
Install a new cylinder head cover gasket during
installation.
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5. Remove the rear timing cover of the timing pulley.
(Tighten: Rear timing cover bolts to 7 N·m)

6. Remove the camshaft bearing cap bolts.
(Tighten: Camshaft bearing cap bolts to 11 N·m)
NOTE: Equally loosen camshaft bearing cap bolts
in several steps.

7. Remove the camshaft bearing caps and place
them in proper order.
NOTE: The camshaft bearing caps are marked for
identification.

8. Remove the camshafts and then remove the cam-
shaft seals.

9. Installation is in the reverse order of removal.

ON-VEHICLE SERVICE
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6. ReeReeReeeemommoom ve the cammmsshhhhs ffaf bbbt bearing cap bolts.
(Tighten: Camshaft bearing cap bolts to 11 N·m)
NONONONON TETETETEEE::: EqEqEEqEquauauauaallllllly ly ly ly llooooooooosesesessesen cn cn cn ccn camamammamamshshshshafafafafa t bt bt bt bbbeaeaeaeaae rirrr ngngngngn cacacacap bp bp bp bololooltstststs
in several steps.

7. Reeeeemoooooooovevvvvv the camshafft bt bt bt bt beaeee ring capsssss and place
thththththhemememememmmmmm inininnn prprprprppprp opopopopopoooooo erererererrre orororororoorroro dededededededd r.r.rrrrr
NONONOTETETE::: ThThThe ce ce camamamshshshafafaft bt bt beaeaeaririringngng cacacapspsps ararare me me marararkekeked fd fd fororor
identification.

8. Remove the camshafts and then remove the cam-

BESM02000034343434343
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Installation Notes:

• Use special tool CH-20010 (1), to install the camshaft holder to hold the camshafts in place.

NOTE :
The camshaft holder will prevent the camshafts from
rotating in either direction.

• Use special tool CH-20002 (1), to install the camshaft seal.
• Install the intake and exhaust camshaft bearing

caps in the proper order.
• Slowly tighten bolts to the specified torque.

• Follow the torque sequence as shown.

ON-VEHICLE SERVICE
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LTSM020215
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Cylinder Head

Removal & Installation

NOTE :
Replacement cylinder head comes complete with valves, seals, springs, retainers, keepers, and camshafts.

1. Remove engine timing belt (See Engine Timing Belt Removal & Installation in Section 02 Engine).
2. Remove the cylinder head cover (See Cylinder Head Cover Removal & Installation in Section 02 Engine).
3. Remove the camshafts (See Camshaft Removal & Installation in Section 02 Engine).
4. Remove intake manifold (See Intake Manifold Removal & Installation in Section 02 Engine).
5. Remove exhaust manifold (See Exhaust Manifold Removal & Installation in Section 02 Engine).
6. Remove water pipe and thermostat assembly.

1 - Rocker Arms

2 - Hydraulic Tappets

3 - Valve Keepers

4 - Valve Spring Upper Retainers

5 - Valve Springs

6 - Valve Oil Seals

7 - Valve Spring Lower Retainers

8 - Valves

ON-VEHICLE SERVICE

LTSM020167

02–97 Chery Automobile Co., Ltd.

1 - RoRoRoRoRockcckcckererererrrrrrr ArA msmsmsmms

2 - HHHHyHydrddd auliiic Tapppep ts

3 - Valve Keepers

4 - Valve Spring Upper Retainers

5 -55 VaVaVaVaV lvve Se Se Se Se Se prpppp iings

6 - VaV lvlll e OOOOOOil SSeS als

7 - Valve Spring Lower Retainers

8 - Valves
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7. Remove the cylinder head bolts in the order
shown.

8. Remove cylinder head gasket.
9. Installation is in the reverse order of removal.

Installation Notes:

• Ensure cylinder head bolt holes in the block are clean, dry (free of residual oil or coolant), and threads are not
damaged.

• The cylinder head bolts should not be reused. The new bolts should be examined before use. If the bolts are
stretched, the bolts should be replaced.

• Position the new cylinder head gasket on the engine block with the part number facing up. Ensure gasket is
seated over the locating dowels in the block.

• Before installing the bolts, the threads should be lightly coated with engine oil.

ON-VEHICLE SERVICE
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8. ReReReeeeeemommoom ve cylindder hheheheheh ddad gasket.
9.999 Installation is inii ththhe revvvvvereee seee oro deddd r of removvvval.

Instttallation Notes:

•••••• Ensuuuure cylinder head boooltlll hoooooles in the blblblocooo k are clean,nn drdd y (free ofoo reeeeeesidual oioioioil ol ol ol or cr cr cr coooooooolllantttt),),), ananandd td thhhhreads are notttttt
daaaaamamamamamaamagegegegegeeeeegeggeg d.d.dd.d.d

•••••• Thhhhhe cyly inder hhhhhhead bddd olts shouldldld not be reused.ddd TTTTThe new bolts shohhhh uld be examined befefefefe orororreee ue se. If the boooooltlltlts as as aaaare
stretched, the bolts should be replaced.

• Position the new cylinder head gasket on the engine block with the part number facing up. Ensure gasket is
seated over the locating dowels in the block

BESM02000065656565656
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Install the cylinder head bolts in the order shown.
Torque the cylinder head bolts in the following three
step sequence:

1st Step: Tighten the bolt to 40 ± 5 N·m
2nd Step: Tighten the bolt an additional 90 ±
5°
3rd Step: Tighten the bolt an additional 90 ±
5°

Front Crankshaft Oil Seal

Removal & Installation

NOTE :
The following special tools are required to perform the repair procedure:
CH-20007 - Front Crankshaft Seal Installer
CH-20008 - Front Crankshaft Seal Guide
CH-20019 - Crankshaft Belt Pulley Fixture

1. Remove the accessory drive belt (See Accessory Drive Belt Removal & Installation in Section 02 Engine).
2. Remove the crankshaft vibration damper bolts (1).

(Tighten: Crankshaft vibration damper bolts to 25
N·m)

3. Remove the engine timing belt (See Engine Timing Belt Removal & Installation in Section 02 Engine).

ON-VEHICLE SERVICE
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FFFFroooont Crankkkshhhaft OOOil Seal

RRRRemmmmmmoooooovvvvvvvvvaaaaaaaaaaallllll &&&&&&&& IIIIInnnnnnnsssssssstttttttttaaaaaaaaalllllllllllllaaaaaaaatttttttiiiiiiioooooooonnnnnnn

NOTE :
The following special tools are required to perform the repair procedure:
CH 20007 Front Crankshaft Seal Installer

LTSM02020023636
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4. Remove the crankshaft timing belt pulley bolt (2)
from the crankshaft.
(Tighten: Crankshaft timing belt pulley bolt to 130
N·m and an additional 65°)

5. Remove the key-way from the crankshaft.
6. Using an appropriate tool, remove the front crank-

shaft oil seal (1).

CAUTION:
Be careful not to damage the front cover seal
surface while removing the seal.

7. Installation is in the reverse order of removal.

Installation Notes:

• Lubricate the new front seal with engine oil prior to assembly.
• Use the front crankshaft seal installer CH-20007

(1), to install the new seal.

Rear Crankshaft Oil Seal

Removal & Installation

NOTE :
The following special tools are required to perform the repair procedure:
• CH-20005 - Rear Crankshaft Oil Seal Installer
• CH-20006 - Rear Crankshaft Oil Seal Guide
• CH-20043 - Flywheel Fixture

1. Remove the transaxle assembly (See Transaxle Assembly Removal & Installation in Section 08 Transaxle and
Transfer Case).

2. Using special tool CH-20043 (1), hold the flywheel.

ON-VEHICLE SERVICE
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RRRRRRReeeaaarrr CCCCrrraaannnkkkssshhhaaaffffttt OOOOiiiilll SSSSeeeaaalll

Removal & Installation

LTSM020216
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3. If equipped with manual transaxle, remove clutch
pressure plate retaining bolts (1) and remove the
clutch pressure plate.
(Tighten: Clutch pressure plate bolts to 25 N·m)

4. If equipped with manual transaxle, remove the fly-
wheel bolts (1) and then remove the flywheel.
(Tighten: Flywheel bolts to 75 N·m)

5. If equipped with automatic transaxle, remove the
drive plate retaining bolts (1) and then remove
drive plate.
(Tighten: Drive plate bolts to 75 N·m)

6. Remove the rear oil seal using a suitable tool.
7. Installation is in the reverse order of removal.
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5.555 If eqqquippp edeed wiwwith automamammamaatiic tc tc tc transnnn axle, remmmovo e tttthehhehe
drdrdrdrdd ivivivive pe pe pe pplaaaaatetete rerereretatatatainininninininnngg bg bg bbbg olololololtsststts (1(1(1(1) a) a) a) a) andndndndnnd ththththenenenenn rerereremomomommom vevevevee
drive plate.
(T(T(T(Tigigigighhththten DDD: D iiirive lllpl ttat bbbe b lllolttts ttto 75757575 NNNN· )))m)

BESM020058
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Installation Notes:

• When installing seal, lubricate seal guide with clean
engine oil.

• Position the seal over the rear crankshaft seal
guide.

• Use special tool CH-20005 (2) and CH-20006 (1),
to install the rear crankshaft oil seal.

• Ensure that the lip of the seal is facing toward the
crankcase during installation.
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Engine Mounts

Removal & Installation - Left Mount

NOTE :
The following special tools are required to perform the repair procedure:
• Engine Hoist

1. Disconnect the negative battery cable.
2. Support the engine with the engine hoist.
3. Remove the air cleaner housing. (See Air Cleaner

Housing Removal & Installation in Section 02
Engine).

4. Remove the engine left mount retaining bolts (2)
and remove the engine left mount bracket bolts (1).
(Tighten: Engine left mount bolts to 70 N·m)

5. Installation is in the reverse order of removal.
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Removal & Installation - Right Mount

NOTE :
The following special tools are required to perform the repair procedure:
• Engine Hoist

1. Disconnect the negative battery cable.
2. Support the engine with the engine hoist.
3. Remove the engine right mount retaining bolts (2)

and remove the engine right mount bracket bolts
(1).
(Tighten: Engine right mount bolts to 70 N·m)

4. Installation is in the reverse order of removal.

Removal & Installation - Front Mount

NOTE :
The following special tools are required to perform the
repair procedure:
• Engine Hoist

1. Disconnect the negative battery cable.
2. Support the engine with the engine hoist.
3. Remove the bolts (1) securing the front engine

mount.
(Tighten: Engine front mount bolts to 60 N·m)

4. Installation is in the reverse order of removal.
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Removal & Installation - Rear Mount

NOTE :
The following special tools are required to perform the
repair procedure:
• Engine Hoist

1. Disconnect the negative battery cable.
2. Support the engine with the engine hoist.
3. Remove the engine rear mount retaining bolts (2)

and remove the engine rear mount bracket bolts
(1).
(Tighten: Engine rear mount bolts to 60 N·m)

4. Installation is in the reverse order of removal.

Engine Assembly

Removal & Installation

NOTE :
The following special tools are required to perform the repair procedure:
• CH-20001 - Right Engine Mount Bolt Remover
• Engine Hoist

NOTE :
The engine is removed with the transaxle as an assembly.

1. Remove the vehicle hood.
2. Remove the negative battery cable from the engine.
3. Remove the engine cover.
4. Remove the battery, battery hold downs, and battery tray (See Battery Removal & Installation in Section 05

Starting & Charging).
5. Discharge air conditioning system (See A/C System Evacuation and Recharge in Section 13 Heating & Air Con-

ditioning).
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NOTE :
The following special tools are required to perform the repair procedure:
• CH-20001 - Right Engine Mount Bolt Remover
• EnEnEnEnEnngigggg neneneneennnee HoHoHHHoHoisisisisist

NONONONNONOTETETETETE :
The eengnngngnnngnggginnnne is removededededdded with the transaxle as anananana assembmmm ly.

1.1. ReeReemove ththhthe vveheee iciccici le hoodoooooo ....
2.2222 ReReReReRR move ththhthe nnegegge tattiiivi e bbe batata tet ry cablblbble fe fe ffe frorororom tm tm tm thhheh eneneenenne giiiineneenee.
3333.3. ReReReRemomomomoveveveve ththththe ee ee ee engngngnginininine ce ce ce covovovoverererer.
4. ReReReReRemomomomomooomoom vevevvevveve thththththe be be be be bbbatatatatatteteteteteeeeeryryryryryryr , bb, bb, b, bbatataataaattetetetetetet ryryryryryyyyy hohohohohooohoooldldldldldddddd dododododod wnwnwnwnwns,s,s,s,ss,, ananananananannd bd bd bd bd bbbatatatataatattteteteteteryryryryyyryy trtrtrtrt ayayayayayyaaayyy (S(S(S(S(SSSeeeeeeeeeeeeee BaBaBaBBB ttery RRRRememememmooovo llal & I& I& I& Insnsnsnsn tatatallllllatatatioioionnn iin in Sn Sn Sn SSectionnnnnn 0000500

StStStStStS arararara titiittitinggggg & C& CCCCCCChahhhahh rgggggiiininii g)))).
5. Discharge air conditioning system (See A/C System Evacuation and Recharge in Section 13 Heating & Air Con-

ditioning).
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6. Drain the cooling system (See Cooling System
Draining and Filling in Section 06 Cooling).

WARNING!

Always allow the engine to cool before opening the cooling system. Do not loosen the coolant pressure relief
cap when the engine is operating or the cooling system is hot. The cooling system is under pressure; steam and
hot liquid can come out forcefully when the cap is loosened slightly. Failure to follow these instructions may
result in serious personal injury.

7. Remove the coolant fan & radiator assembly (See Coolant Fan & Radiator Assembly Removal & Installation in
Section 06 Cooling).

8. Remove the starter motor wiring.
9. Relieve the fuel pressure (See Fuel Pressure Relief Procedure in Section 04 Fuel Delivery).
10. Disconnect and remove the fuel line at the fuel rail.
11. Remove the air inlet hose and the air cleaner case

assembly.
NOTE: For 1.8L engine, disconnect the air flow
sensor electrical connector.

12. Remove the ground cable bolt from the cylinder head.

ON-VEHICLE SERVICE

LTSM020190

LTSM020226

02

02–106Chery Automobile Co., Ltd.

WARNRNNNNNRNRNRNNIIINII G!
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cap wp hen the engiiine is operating or the coolllling ssystem is hot. Thee cooling system iiis us us us uunndndn er pressuuuuure; steam anddd
hohhohohoh t lt lt lt liqiqiqiquiuiuiuid cd cd cd canananan cocococomemememe ouououout ft ft ft fororororcecececefufufufulllllllly wy wy wy whehehehen tn tn tn thehehehe cacacacap ip ip ip is ls ls ls loooooooosesesesenenenened sd sd sd slilililighghghghtltltltly.y.y.y.y.yy Failure te te te to fooo olloloooow tww tw thhehesese inininnnsstttructions mayyy
resuuuuultltltltlt ininininii seeeeeriririririr ououououous ps ps ps ps ps pppererererersososososossss nanananananal il il il il ill injnjnjnjnjnjurururururrry.y.y.y.y.y

7. Remove the coolant fan & radiator assembly (See Coolant Fan & Radiator Assembly Removal & Installation in
Section 06 Cooling).
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13. Disconnect and remove the following electrical connectors:
Coolant temperature sensor
Camshaft position sensor
Ignition coil
Four fuel injectors
Intake manifold air pressure sensor (1.6L)
Air flow sensor (1.8L)
Carbon canister solenoid valve
Throttle body control
A/C compressor
Oil pressure sensor
Power steering pump pressure switch
Generator

14. Remove the pipe from the canister control valve
(1).

15. Disconnect the heater hoses (1) on the vehicle.
16. Remove the vacuum line from the brake booster

(2).
17. Remove the dipstick.

18. If equipped with a manual transaxle remove the
transaxle shift cable (1).

19. Remove the hydraulic pipe from the clutch slave
cylinder.
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15. DDiDiDiDiscscscsssscscsccooonoo nect the heeeeeeaaataaa er hoses (1) on the veeeeehihihihiclccc e.
1616616. Reemove ththht e vavvv cucucucuc um linennnnn frfrfrf omomoo the braka e boosossoosteeteer

(2(2(2((2( ))).)
17. Remove the dipsppp tick.
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20. If equipped with an automatic transaxle remove the
transaxle shift cable (1) and the shift cable clamp
(2).

21. Remove the A/C compressor line bolt (1) from the
A/C compressor.
(Tighten: A/C compressor line bolts to 20 N·m)

NOTE :
After removing the A/C lines, plug the A/C lines to pre-
vent any debris from entering the A/C system.

22. Remove the high pressure line (1) and low pres-
sure line (2) from the power steering pump (drain
fluid from lines).
(Tighten: High pressure line to power steering
pump 40 ± 5 N·m)
(Tighten: Low pressure line to power steering pump
40 ± 5 N·m)

23. Remove the exhaust manifold heat shield bolts (1)
and then remove heat shield.
(Tighten: Exhaust manifold heat shield bolts to 15
N·m)

24. Disconnect the upstream and downstream oxygen sensor connectors.

ON-VEHICLE SERVICE

LTSM080186

VISM130017

BESM110011

BESM020078

02

02–108Chery Automobile Co., Ltd.

22222222. Remove tthe hihhh ghghhhh pressusssss rereee lilll neeee (1) and loooow pw prerereres-sss
sususussus rererere liliilil nenenenen (2(22(2) f) f)) f) rorororom tm tm tm ttthehehehehh popopopopowewewewewer sr sr sr steteteteererererere ininininng pg pg pgg pg umumumummp (p (p (p (((drdrdrdrd aiaiaiainnnnn
fluid from lines).
(T(T(T(Tigigigighhththten HHH: Hiiiighhhh pressur llle liiiin tte to power ttstee iiiring
pupupupupumpmpppmpmpmpmpmpmp 404040404000 ± 5± 5± 5± 5± 55 N·N·N·N·N·NN·N m)m)m)m)m))m)m)mm
(T(T(T(T(T( iggggghhthththtenennnn: Lowowowowoww prrrreeeessure llilll ne tototototo pppower stttet errrinininiing pg pg pg ppump
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25. Remove the catalytic converter to exhaust manifold
bolts (1).

26. Raise and support the vehicle.
27. Remove the front axle shaft (See Front Axle Shaft Removal & Installation in Section 09 Driveline & Axle).
28. Drain the engine oil.
29. Lower the vehicle and install engine lift chain hangers.
30. Remove the bolts (1) securing the front engine

mount.
(Tighten: Engine front mount bolt to 60 N·m)

31. Remove the bolts (1) securing the rear engine
mount.
(Tighten: Engine rear mount bolt to 60 N·m)
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3331333 . RRRRRemove thehhhhe boolllts (((((1))1)1)) securiiing the rear engine
mount.
(Tighten: Engine rear mount bolt to 60 N·m)
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32. Remove the left transaxle mount bolts (2) and the
transaxle mount bracket retaining bolts (1).
(Tighten: Left transaxle mount bolt to 70 N·m)

33. Using special tool CH-20001 (2), remove the three
bolts (1) securing the right engine mount.
(Tighten: Engine right mount bolt to 70 N·m)

34. Verify all components between the engine and vehicle are disconnected.
35. Remove the front sub-frame (See Front Sub-Frame Removal & Installation in Section 10 Suspension).
36. Hoist the engine from vehicle.

CAUTION:
Verify all electrical connectors are disconnected prior to engine/transaxle removal.
37. Separate engine and transaxle.
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33. UUUssissss ngnngngng special tooool CCCCHHH-220200001 (( )2), remove ttttthehehehe thhreeeeee
bolts (1) securing the riggght engine mount.
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38. Remove the accessory drive belt (1) (See Acces-
sory Drive Belt Removal & Installation in Section
02 Engine).

39. Remove the generator (1) from the bracket (See
Generator Removal & Installation in Section 05
Starting & Charging).

40. Remove the A/C compressor pipe.
41. Remove the A/C compressor (2) (See A/C Com-

pressor Removal & Installation in Section 13 Heat-
ing & Air Conditioning).

42. Remove the power steering pump (1) with piping
connected and set aside with wire.

43. Installation is in the reverse order of removal.
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Engine Timing Belt

Removal & Installation

NOTE :
The following special tools are required to perform the repair procedure:
• CH-20001 - Right Engine Mount Bolt Remover
• CH-20003 - Crankshaft Holder
• CH-20010 - Camshaft Holder
• Engine Hoist

1. Release the coolant system pressure.

WARNING!

Always allow the engine to cool before opening the cooling system. Do not loosen the coolant pressure relief
cap when the engine is operating or the cooling system is hot. The cooling system is under pressure; steam and
hot liquid can come out forcefully when the cap is loosened slightly. Failure to follow these instructions may
result in serious personal injury.

1 - Timing Belt Upper Cover Bolt

2 - Timing Belt Upper Cover

3 - Timing Belt Cover Gasket

4 - Timing Belt

5 - Timing Belt Touch Pulley

6 - Camshaft Bolt

7 - Camshaft

8 - Rear Timing Cover Bolt

9 - Rear Timing Cover

10 - Idler Pulley

11 - Tensioner Pulley

12 - Tensioner Pulley Bolt

13 - Timing Belt Lower Cover

14 - Timing Belt Lower Cover Bolt

15 - Timing Belt Upper Cover Bolt

ON-VEHICLE SERVICE
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3 - Timmimmmmm ngnngngngngn Belt Cover GGGGGGaaaasaaa ket

4 -4 -4 -4 - TiTTTTmimimmingngngng BeBeBeB ltltltlt

5 - TTTiming Belt Touch Ph ulley

66666 -66 Caaamsmmm hahhhh ft Bolt

7 - CaCaCaCaCaaCC msmsmsmsmssshahahhahahahh ftftftftftf

8 -88888 RRRear TiTiTi iiming CCCove BBr B lloltt

9 - ReReReReararar TiTiTiTimimmmm ng Cover

10100 - I- I- I- dldldlerererer PuPuPuPP llllllley

11111111 - Tensioner Pulllllllllleyeyeyey

12111 - T- T- T- Tenenenensssiononnnono ereeee Pulley Bolt

13 - Timiini g Belt Lower Coveeerrrr

14 - Timing Bg Bg Bg Bg BBBelt Lowererererr CoCoCoCovevevever Br Br Br Boooolt

1515151515 - T- T- T- T- TTTTTimimimimimmminininininng Bgg Bg Bgg elt Upper CCCCover BBBBBollololtttt
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2. Remove the coolant reservoir (1) and set aside.

3. Attach an engine hoist and support the engine using an engine hoist.
4. Using special tool CH-20001 (2), remove the

engine right mount bolts (1) and bracket.
(Tighten: Engine right mount bolts to 70 N·m)

5. Remove the accessory drive belt (See Accessory Drive Belt Removal & Installation in Section 02 Engine).
6. Remove the crankshaft vibration damper bolts (1).

(Tighten: Crankshaft vibration damper bolts to
25 N·m)
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3. AAAAAttattatatttat cchchhh an engineee hhohohhoh iiist and support the ennnnngigigiginennn usininining an en enn en engiin he hoist.
4.444 Using spep ciall toool CHHHHH-20000000001 (2), remoooove ththt e

enenenene gigigiginenenenene riiiighghghg t mt mt mt mmououououuntntntntnt boboboboob ltltltltlts (s (s (s (s (s 1)1)1)1)1)) anananannd bd bd bd bbrarararaar ckckckcckkc etetetet..
(Tighten: Engine right mount bolts to 70 N·m)
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7. Remove the timing belt upper cover (1) and timing
belt lower cover (2).
(Tighten: Timing belt upper cover bolts to 11 N·m)
(Tighten: Timing belt lower cover bolts to 11 N·m)

8. Remove the cylinder head cover (See Cylinder Head Cover Removal & Installation in Section 02 Engine).
9. Remove the plug in the cylinder block.
10. Using special tool CH-20003 (1), install the crank-

shaft holder into the cylinder block and rotate the
crankshaft until the crankshaft tool completely
holds the crankshaft in place.
(Tighten: Crankshaft holder to 28 N·m)
NOTE: The crankshaft holder will prevent the
crankshaft from rotating in either direction.

11. Using special tool CH-20010 (1), install the cam-
shaft holder to hold the camshafts in place.
NOTE: The camshaft holder will prevent the cam-
shafts from rotating in either direction.

CAUTION: Rotating the camshafts or crankshaft with timing components loosened or removed can cause
serious damage to the valves or pistons.
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8. ReeReeReeeemommoom ve the cylllll nininii ddedededed hhr headddd cover (See CCyC lililiindndndnder HeeHeeeadadada CoCoCoCooovevevever RRemoval & IInsnsnssstatataatallllllllatatatatioioioioon innnn n Secccctititit ononoon 020220022202 EEEn iigine).
9.999 Remove the ppplul g igggg n theeeee cyyyyliindnn erere block.
10101101000. U. UU. UU. Usisissingngngnggg spspspspspeccecece iaiaiaaal tl tl tl tooooooool Cl CCl CCHH-HHH 2020202202000000000003 (3 (3 (3 ((1)1)1) iii, insnsnsnsnstatataatalllllll ththththhe ce ce ce cccrarararaanknknknkk-

shaft holder into the cylinder block and rotate the
cranaaaa sksssshaft until the cranankshaft tool completely
hohohohohooldldddddds tsssss heheheheheeee crcrcrcrcrccccc anananananannnkskskskskskskshahaahahahaahh ftftftftftf ininninininn plplplplplplp acacacacacaccce.e.e.e.e.ee
(T(T(T(T(Tighten: CCCCCrankshhhhhaft hholllllder ttto 28 N·m))
NOTE: The crankshaft holder will prevent the
crankshaft from rotating in either direction.
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12. Loosen the bolt of the timing belt tensioner pulley
(1), remove the pulley.
(Tighten: Timing belt tensioner pulley bolt to 30
N·m)

13. Remove the timing belt (3).
14. Installation is in the reverse order of removal.

Installation Notes:

• Install the timing belt and rotate the tensioner pul-
ley with an Allen wrench in order to apply tension
to the belt and align the finger pointer of the ten-
sioner to the middle of the U-slot opening. Tighten
the tensioner pulley bolt (1) to 30 N·m, then tighten
the intake and exhaust camshaft pulley bolts (2 &
4) to 120 N·m.

Exhaust Manifold

Removal & Installation
1. Remove the engine cover.
2. Remove the bolts (1) attaching the exhaust mani-

fold heat shield.
(Tighten: Exhaust manifold heat shield bolts to
15 N·m)

3. Remove the exhaust manifold heat shield.
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Exhaaaauust Manifoooold

RRRemoval & IInsttallation
1. Reeeeemooooooooovevvvvvv the enginnnne covovovovvo ererererer....
2. ReReReReReeR momomomomomomovevevevevee thththththt e be bee be be bbe be olololololltststststtsts (1(1(1(1(1) aa) a) a) a) aaaatttttttttttacaacaachihihihihhihhingngngngngngn thththththththhe ee ee ee ee eexhxhxhxhxhhhx auauauauaauuststststtst mamamamamammaninininini-

fofofoldldld heheheatatat shshshieieieldldld.
(Tighten: Exhaust manifold heat shield bolts to
15 N·m)
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4. Remove the three bolts (1) securing the exhaust
manifold to the catalytic converter assembly.

5. Disconnect the catalytic converter assembly from
the manifold.

6. Remove the exhaust manifold nuts (1).
(Tighten: Exhaust manifold nuts to 25 N·m)

7. Remove the exhaust manifold.
8. Remove and discard manifold gasket (1).

9. Installation is in the reverse order of removal.
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Installation Notes:

• Clean all surfaces of manifold and cylinder head.
• Install a new exhaust manifold gasket during installation.

Intake Manifold

Removal & Installation

1. Disconnect the negative battery cable.
2. Remove the engine cover.
3. Drain the cooling system (See Cooling System Draining and Filling in Section 06 Cooling).

WARNING!

Always allow the engine to cool before opening the cooling system. Do not loosen the coolant pressure relief
cap when the engine is operating or the cooling system is hot. The cooling system is under pressure; steam and
hot liquid can come out forcefully when the cap is loosened slightly. Failure to follow these instructions may
result in serious personal injury.

1 - Fuel Rail Bolt

2 - Fuel Rail

3 - Electronic Throttle Control Actuator Bolt

4 - Electronic Throttle Control Actuator

5 - Electronic Throttle Control Actuator Gasket

6 - Air Intake Pressure Temperature Sensor Bolt

7 - Air Intake Pressure Temperature Sensor

8 - Intake Manifold Bolt

9 - Intake Manifold

10 - Intake Manifold Bracket

11 - Intake Manifold Gasket
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4. Disconnect the four fuel injector electrical connec-
tors (1).

5. Disconnect the throttle body control electrical con-
nector (2).

6. Disconnect the air flow sensor electrical connector
(1).

7. Loosen the clamp between the air intake hose and the air cleaner.
8. Loosen the clamp between the air intake hose and the throttle body and then remove the intake pipe.
9. Loosen the clamp on the PCV hose and then disconnect the PCV hose.
10. Remove the fuel rail bracket bolts (1).

(Tighten: Fuel rail bracket bolts to 11 N·m)

11. Remove the fuel rail with the fuel injectors and set aside.
12. Remove the fuel injector O-rings.

NOTE :
Install new O-rings on the fuel injectors.

13. Remove the screws securing the vacuum valve bracket to the intake manifold.
14. Set aside the vacuum valve and pipe.
15. Disconnect intake manifold electrical harness, and vacuum hose.
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11101 . RRRRRemememememmmovoovovovovvooove te te te te ttheheheheee fufufufufuuuelelelele rarararararararar ilill brbrbrbrbrbrracacacacaca kekekekekekk t bt bt bt bt btt olololololtstssstststssss (1(1(1(1(1( ).)))

(T(T(T(T(T( igiggigighththhththhtenennnen: F: F: FFFueueueueueel raiaiaiaiaiaillll bl rararararaackckckckckcketettetet bobobobobobolttltlttltts ts ts ts ts t 1111o 11 N1 N1 N1 NNN·mmmmm)))))

LTSM020204
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16. Remove the bolts (2) & (3) securing the engine oil
dipstick to intake manifold. Remove the dipstick.
(Tighten: Dipstick bracket bolts to 11 N·m)

17. Disconnect the oil pressure switch connector (4).
18. Remove the nuts (1) securing the intake manifold

to cylinder head.
(Tighten: Intake manifold nuts to 11 N·m)
NOTE: Replace the manifold gasket.

19. Installation is in the reverse order of removal.

Installation Notes:

• Clean all surfaces of manifold and cylinder head.
• Install a new intake manifold gasket during installation.
• Install new O-rings on the fuel injectors.

Idler Pulley

Removal & Installation
1. While using a suitable tool and securely holding the hexagonal portion of the drive belt tensioner, rotate the

pulley counterclockwise to loosen the drive belt.

WARNING!

Avoid placing hands near the drive belt tensioner while it is being held.

2. Remove the drive belt.

Upper Accessory Drive Belt Idler Pulley (1)

• Remove the bolt and the upper accessory drive
belt idler pulley.

(Tighten: Upper idler pulley bolt to 45 N·m)

Lower Accessory Drive Belt Idler Pulley (2)

• Remove the bolt and the lower accessory drive belt
idler pulley.

(Tighten: Lower idler pulley bolt to 45 N·m)

3. Installation is in the reverse order of removal.

Oil Filter

Removal & Installation

NOTE :
The following special tools are required to perform the repair procedure:
• CH-10003 - Oil Filter Remover

CAUTION:
When servicing the oil filter, avoid deforming the filter by installing the special tool against the
base of the filter.

ON-VEHICLE SERVICE

LTSM020223

LTSM020203

02–119 Chery Automobile Co., Ltd.

Removal & Installation
1.... WhWWWWW iliililiiile uee uee ue ue sisisiisingngngngngg a sa sa sa sa sa uiuuuuu tablblblblbble te te te te tttooooooooooo l and seeeeecucucurrrelylyly hooooldldldldinnng tg tg theheehe hexaxaxaxagoggogonananal pl ppl portion of the drive belt teeeeensnsnnsnsioioioi nenneneneerrrr,r, rorrrr tate the

ppupupupulllllllll eeyyye couununuu tetetetetetercrcrcrcrcc ololoolockckckckckkwiiiise otoototoo looooooosen thththt e de de riveveve bebelt.

WAWAWAWAWAWARNNRNNRR INNNNNG!G!G!G!G!

AvAAA oid placinggggg handnnn s nssss ear tttthee drddd ivvvve be elt tensiiiiiono errrrr whww ile it is beingngngng heheheeeld.

22222. ReReReRemomomomoveveveve ththththe de de de dririririveveveve bebebebeltltltlt.

UUUUpU pepepepepeer Ar Ar Ar Ar AAAccccccccccc eseesesesessososososoooryryryryryry DrDrDrDrDrDrrrivivivivivive Be Be BBBBBelelelelele t Itt It It It Idldldlldldlerererererreer PuPuPuPuPuPuulllllllllll eyeyeyeyeyy (1(1(1(1(11( ))))))

• RRemove thth be b loltt a dnd ththe upper accessor dy d irive
belt idler pulley.

(Tighten: Upper idler pulley bolt to 45 N m)
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WARNING!

Prolonged and repeated contact with engine oil will harm your skin. If engine oil is spilled on your skin, wash it
off immediately with water. In addition, used engine oil contains potentially harmful contaminants which may
cause skin cancer. Always use adequate skin protection when performing vehicle service.

1. Using special tool CH-10003 oil filter remover,
remove the oil filter (1).
(Tighten: Oil filter to 25 N·m)
CAUTION: When removing the oil filter, ensure
that the oil filter gasket is not stuck to the
engine. The oil filter gasket must be removed
from the engine before installing the new oil
filter.

2. Installation is in the reverse order of removal.

Installation Notes:

• Clean all surfaces, and verify the oil filter does not leak.

Oil Pan

Removal & Installation
1. Remove the oil dipstick.
2. Raise and support the vehicle.
3. Remove the oil pan drain plug and drain the

engine oil.
(Tighten: Oil pan drain plug to 40 N·m)

NOTE :
Do not pry on cylinder block to remove oil pan.

4. Remove oil pan bolts (1).
(Tighten: Oil pan bolts to 18 N·m)

5. Using a putty knife, loosen seal around oil pan.
6. Remove the oil pan.
7. Installation is in the reverse order of removal.

ON-VEHICLE SERVICE

LTSM020206

LTSM020205

02

02–120Chery Automobile Co., Ltd.

2. Installation is in the reverse order of removal.

Installation Notes:

• ClClClClCleaeaeaeee n an an an annn aalllllllll sususususurfrrrr acccccceseseseses, a,,,, ndndndnddnndn vevveveverirriririifyfyfyfyfyyy the oil fffilltl eeer dodododoessss nooot lt lt leaeaaeak.k.k.k.

OOOOOOiiiiiilllll PPPPPaaannnnnn

RRRRRReeeeemmmmoooovvvvaaaalll &&&&& Innnnssssttttaaaaaaalllllllaaaatttttiiiiooooooonnnnnn
1. Remove the oil dipstick.
2222.2 RaRaaaiise aee dnd support thhe vehihi lcle.
3. ReReReReReeR momomomomoommoom vevevevevevve thhhthhhhhhhhe oe oe oe oe ooilililililil papapapapapapan dn dn dn dn ddrarrarararainininininnnnnn plplplplplplplplplluguguguguguguuugg ananananana d dd dd dd dd dd dd drararararararaaaininininininin thththththhtt eeeeee

enengigig nene oioil.l.
(Tighten: Oil pan drain plug to 40 N·m)

NOTE :
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Installation Notes:

• Oil pan sealing surfaces must be free of grease or oil.
• Install the four oil pan corner bolts in the sequence shown (1-2-3-4).
• Install the remaining oil pan bolts.
• Torque all the oil pan bolts to the proper

specification.

Oil Pump

Removal & Installation
1. Remove the accessory drive belt (See Accessory Drive Belt Removal & Installation in Section 02 Engine).
2. Remove the crankshaft vibration damper retaining

bolt (1).
(Tighten: Crankshaft vibration damper bolts to 25
N·m)

3. Remove the engine timing belt (See Engine Timing Belt Removal & Installation in Section 02 Engine).
4. Remove the crankshaft timing belt pulley bolt (2)

from the crankshaft.
(Tighten: Crankshaft timing belt pulley bolt to
130 N·m and an additional 65°)

5. Remove the key-way from the crankshaft.
6. Using an appropriate tool, remove the front crank-

shaft oil seal (1).

ON-VEHICLE SERVICE

VISM020013

BESM020055

LTSM020199

02–121 Chery Automobile Co., Ltd.

Removal & Installation
1. Remove the accessory drive belt (See Accessory Drive Belt Removal & Installation in Section 02 Engine).
2. Remove the crankshaft vt vt vvt vt vtt ibration dadadadaampmpmperererer retaining

bobobobobbolttt 1(1(1(1((111)).)).
(T(T(T(T(Tigggghten: CCCCCCrararararannnnkn shshshshshaaafaaaa t vibraaaaattttitt ooonoo dampmpmpmppeerere bobob lllts tttoo 2oo 5
N·NNNNN m)mmm
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7. Remove the four oil pump bolts (1).
(Tighten: Oil pump bolts to 11 N·m)

8. Remove the oil pump (2) using a suitable tool.
9. Remove the oil pump gasket (3).

10. Installation is in the reverse order of removal.

Installation Notes:

• Before installing, prime the new oil pump. Fill the oil pump with engine oil and rotate the oil pump.
• Replace the oil pump gasket.

Oil Strainer

Removal & Installation
1. Raise and support the vehicle.
2. Remove the oil pan (See Oil Pan Removal & Installation in Section 02 Engine).
3. Remove the oil strainer retaining bolts (1).

(Tighten: Oil strainer bolts to 18 N·m)

4. Carefully remove the oil strainer.
5. Installation is in the reverse order of removal.

Installation Notes:

• Install new O-rings on the oil strainer pipe.

ON-VEHICLE SERVICE

BESM020032

BESM020018

02

02–122Chery Automobile Co., Ltd.

Removal & Installation
1. Raise and support the vevevevvevevv hicle.
2.2.2.2.22 ReReReReRRemomomoomoovevveve thththththhe oe oe oe ooe oe ililililil papapapapapan ((((((SeSeSSeSee Oe Oe Oe Oe OOOil Pan RRRemememovvvalaa & I&&& nsnsnsnstatattallllllllatatatatioioioion iiiin Sn Sn Sn Secectitititionononon 02 Engine).
3.33.3.33 ReReeRRR momomooovevee thththththhe oe oe oe oe oe ililililii ssstss rararararrraininerere rererereeretatataataaining bg bg bg boooloo ttstst (1(1(11).).

(TT(T(((Tigggggggghttenenenenen: OO: O: O: OOil stststststraraarararainininnnerererere bobobooboltltltltssss ts o 118 NNN8 N·m)
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ENGINE UNIT REPAIR

Engine Block

Specifications

Torque Specifications

DESCRIPTION TORQUE (N·m)

Connecting Rod Cap Bolts 1st Step: Tighten the bolt to 25 N·m
2nd Step: Tighten the bolt an additional 90°

Main Bearing Cap Bolts 1st Step: Tighten the bolt to 45 N·m
2nd Step: Tighten the bolt an additional 180°

Lower Cylinder Block Bolts 23

Clearance Specifications

DESCRIPTION SPECIFICATION (mm)

Surface Distortion Limit 0.15

Inner Diameter Standard 84

Out-Of-Round < 0.008

Taper < 0.01

Disassembly
1. Remove the oil pan and then remove oil baffle.
2. Remove the oil strainer.

3. For each connecting rod/piston assembly to be removed, rotate the crankshaft to the bottom dead center position
for each cylinder.

NOTE :
Before removing the connecting rod/piston assembly, check the connecting rod side clearance.

BESM020060

02–123 Chery Automobile Co., Ltd.

Surface Distortion Limit 0.15

Inner Diameter Standard 84

Out-Of-Round < 0.008

TaTaTaTaTTaapepepepeer < 0.01

DDDDisassembbbly
1.1 ReRReRRR move hhthe ooilll pan andnddd thhen removeveeve oil bbbafflfllflle.eeee
22222. ReReReRemomomomoveveveve ththththe oe oe oe oilililil ststststrarararaininininerererer.

WWW.DIGITALKHODRO.COM 021 62 99 92 92

WWW.DIGITALKHODRO.COM 021 62 99 92 92



4. Remove the connecting rod retaining bolts.

5. Remove the connecting rod bearing cap.

6. Using a hammer handle or similar tool, push the
connecting rod/piston assembly (1) out through the
top of the cylinder block.

7. Remove the connecting rod bearings (See Con-
necting Rod Removal & Installation in Section 02
Engine).
CAUTION: When removing the connecting rod
side bearings, note the installation position.
Keep them in the correct order.

8. Installation is in the reverse order of removal.

ENGINE UNIT REPAIR

BESM020042

BESM020043

BESM020044

BESM020045

02

02–124Chery Automobile Co., Ltd.

6.666 Using a hammmmmerrrrr handlelellelee orororor simimmm lar tool, puppp sh ththththeee
cocococcoc nnnnnnnnececececece ttit ngnngngng rororororod/d/d/d/pipipipistststs ononononon asasaasasassesesesesembmbmbmbm lylylyly (1(1(111) o) o) o) ooututututt ththththhhrorororor ugugugugggh th tth th hehehehee
top of the cylinder block.

BESM020043
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Inspection

NOTE :
All measurements should be taken with the engine block at room temperature, 21°C.

Engine Block

• Clean cylinder block thoroughly and check all core hole plugs for evidence of leaking.
• Examine block and cylinder bores for cracks or fractures.
• Check block deck surfaces for flatness. Deck surface must be within service limit of 0.050 mm.

Cylinder Bore

• The cylinder walls should be checked for out-of-round and taper with cylinder indicator or equivalent. If the cyl-
inder walls are badly scuffed or scored, the cylinder block should be replaced, and new pistons and rings fitted.

• Measure the cylinder bore at three levels in directions X and Y. Top measurement should be 10 mm down and
bottom measurement should be 10 mm up from
bottom of bore.

CYLINDER BORE

All Cylinders 83.500 - 83.510 mm

Assembly

NOTE :
Cleanliness is extremely important during the engine assembly procedure. Any foreign material, including any mate-
rial created while cleaning gasket surfaces, that enters the oil passages, coolant passages or the oil pan can cause
engine failure.

NOTE :
Assemble all components in their original position.

1. Install the pistons to the connecting rods.
2. Using a piston ring expander, install the piston rings.
3. Assemble all components in the reverse order of disassembly.

ENGINE UNIT REPAIR

BESM020063

02–125 Chery Automobile Co., Ltd.

CYLINDER BORE

AlA l CCCCCCylylylylyly ininininindeddddd rs 83.5.5.5.5500000000 - 8- 8- 88333.3 510 m0 m00 mmmm

Assembly

BESM02000006363
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Pistons

Specifications

Clearance Specifications - Pistons

DESCRIPTION SPECIFICATION (mm)

Surface Distortion Limit 0.15

Inner Diameter Standard 84

Out-Of-Round < 0.008

Taper < 0.01

Clearance Specifications - Piston Ring Groove

DESCRIPTION SPECIFICATION (mm)

First Ring 0.04 - 0.08

Second Ring 0.01 - 0.0251

Clearance Specifications - Piston Ring End Gap

DESCRIPTION SPECIFICATION LIMIT

First Ring End Gap 0.2 - 0.4 mm 0.8 mm

Second Ring End Gap 0.4 - 0.6 mm 1.0 mm

Clearance Specifications - Piston to Piston Pin

DESCRIPTION SPECIFICATION (mm)

Piston To Piston Pin 0.002 - 0.013

ENGINE UNIT REPAIR

02

02–126Chery Automobile Co., Ltd.

Clearance Specificationnnnnnnns -ssss Pistonnnn RiRRR ngngngng End Gap

DEDEDEDEDEESCSCSCSCSCSS RIRIRIRIRIR PTPTPTPTPTTTIOIOIOIOIONNNN SPSPSPSSPECECECECIFIFIFFICICICICATATATATTIOIOOONNNN LLLILL MIT

First RRRRRRRRRiniinininng End Gap 0.2 -2 --2 - 0.4 mmmmmm 0.8 m8 m88 m8 mmmm

SeSeSeSeecocococondndndnd RiRiiRingggg EnEEE d Gd GGGapapaaaa 0.00.0.4 -4 -4 -4 0.000 6 m6 mmmmmmm 111.000 mmmm

CCCClCC eaaaraaaaancnccccccccce SSSSSpepppp cicicicicificacccccccc tiionononononons -s -ss -s -s Pistonononononoo tooooo PiPPPPPP ststss on PiPiPiPiPiP nnnnn

DEDESCSCRIRIPTPTIOIONN SPECIFICATION (mm)

Piston To Piston Pin 0.002 - 0.013
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Disassembly
• Piston Ring Removal

− Using a suitable ring expander, remove upper
and intermediate piston rings.

− Remove the upper oil ring side rail, lower oil
ring side rail and then oil ring expander from
piston.

− Clean ring grooves of any carbon deposits.

CAUTION:
Before removing the piston rings (1), check the
piston ring side clearance. Be careful to mark
the location of the piston rings if they are to
be reused.

• Piston Pin Snap Ring Removal
− Using snap ring pliers, remove the snap ring
(1).

− Heat the pistons if necessary.

ENGINE UNIT REPAIR

BESM020047

BESM020046

BESM020048

02–127 Chery Automobile Co., Ltd.

the location of the piston rings if they are to
be reused.

••••• Pistonoooo PiPPPPPP n Snap Rpp innnnng Remememememe ovooooo al
− U− U− U− U− UUUU− UUUsisisisisis ngngngngngngn snsnsnsnsnnapapapapapapap ririririririrr ngngngngngngng plpplplplplpllplieieieieieeeersrsrsrsrs, r, r, r, r, rr,, emememememmmemmememmovovovovovovovovovo e te te te tee te heheheheheeeh snsnsnsnsnsnnns apapapapapapaap riririririrririr ngngngngngng
(1(1( ).).)

− Heat the pistons if necessary.

BESM020046
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• Piston Pin Removal
− Push out the piston pin with a suitable tool.

• Connecting Rod & Piston Disassembly
− Remove the piston from the connecting rod.

Inspection
• Check the piston diameter.

PISTON DIAMETER

All Pistons 83.451 - 83.469 mm

ENGINE UNIT REPAIR

BESM020049

BESM020041

BESM020050

02

02–128Chery Automobile Co., Ltd.

IInssssspppppppeeeeeecccccccctttttttttiiiioooooonnnnnnnn
••••• ChCheck the pipp ston diameter.

BESM020041
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• Check the inner diameter of each cylinder bore (See Cylinder Bore Inspection in Section 02 Engine).

CYLINDER BORE

All Cylinders 83.500 - 83.510 mm

• Check piston ring to groove side clearance.
− Clean the ring slot using a suitable tool.
− Measure piston ring to groove side clearance.

RING GROOVE CLEARANCE

First Ring 0.04 - 0.08 mm

Second Ring 0.01 - 0.0251 mm

• Wipe the cylinder bore clean. Insert ring and push down with piston to ensure it is square in the bore. The ring
gap measurement must be made with the ring posi-
tioned at least 13 mm from bottom of cylinder bore
and below the bottom of the oil ring travel where
the cylinder bore has minimal wear. Check gap with
feeler gauge.

ENGINE UNIT REPAIR

BESM020063

BESM020051

BESM020052

02–129 Chery Automobile Co., Ltd.

− Measure piston ring to groove side clearance.

RING GROOVE CLEARANCE
BESM020051
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RING END GAP CLEARANCE

First Ring 0.2 - 0.4 mm 0.8 mm

Second Ring 0.4 - 0.6 mm 1.0 mm

• Check the diameter of the piston pin bore.
• Check the outer diameter of the piston pin.

• Check the inner diameter of connecting rod (small end).

PISTON PIN CLEARANCE

Piston and Piston Pin 0.002 - 0.013 mm

Assembly
1. Install the piston to the connecting rod. Assemble the components in their original positions.
2. Using a piston ring expander, install the piston rings. Assemble the components in their original positions.
3. Assemble all components in the reverse order of disassembly.

ENGINE UNIT REPAIR

BESM020053

BESM020054

02

02–130Chery Automobile Co., Ltd.

• CChCheck tk thhe iinne dr diiametter offf conne tctiing r dod (((smallll en )d)d).
BESM02002020020020 535353
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Connecting Rods

Specifications

Torque Specifications

DESCRIPTION TORQUE (N·m)

Connecting Rod Bolts
1st Step: Tighten bolts to 25 N·m

2nd Step: Tighten the connecting rod bolts an additional
90°

Clearance Specifications

DESCRIPTION SPECIFICATION (mm)

Connecting Rod Radial Clearance 0.016 - 0.051

Connecting Rod Axial Clearance 0.002 - 0.013

Disassembly
1. Remove the connecting rod cap bolts.
2. Remove the connecting rod bearing cap.

3. Using a hammer handle or similar tool, push the
piston and connecting rod assembly (1) out
through the cylinder head side of the engine block.
NOTE: Before removing the piston and connecting
rod assembly, check the connecting rod side
clearance.

ENGINE UNIT REPAIR

BESM020043

BESM020044

02–131 Chery Automobile Co., Ltd.

Disassembly
1. Remove the connecting rod cap bolts.
2. ReR momomomom vevevv tht e cononnectctctctinininng rg rg rg rg rg odo bearing cg ccapapapp.
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4. Remove the connecting rod bearings.
CAUTION: When removing the connecting rod
side bearings, note the installation position.
Keep them in the correct order.

Inspection
• Check the radial clearance of connecting rod bearing.

CONNECTING ROD RADIAL CLEARANCE

Radial Clearance 0.016 - 0.051 mm

Assembly

NOTE :
The rod bolts should not be reused.

1. Before installing the NEW rod bolts, the threads and under the bolt head should be oiled with clean engine oil.
2. Install each bolt finger tight, then alternately tighten each bolt to assemble the cap properly.
3. Tighten the connecting rod bolts using the two step

torque-turn method:
• 1st Step: Tighten bolts to 25 N·m
• 2nd Step: Tighten the connecting rod bolts an

additional 90°

4. Using a feeler gauge check connecting rod side clearance.
• Check axial clearance of connecting rod.

ENGINE UNIT REPAIR

BESM020045

LTSM020208

BESM020064

02

02–132Chery Automobile Co., Ltd.

Assembly

NOOOOOOTETETETETEE :
TThhThThThe re re re re re odododdodododd bbobolllts ssshohohohohohoulululululu d nd nd nd nd not bbbe reeeeeeeuuusuuu ed.

1.1111 BeeBeBBBB fooorerereee inininstststststttalliiiiingngngngngn thththththhe Ne Ne NEWEWWWEW rrrrod bd bd bd ololtstststs, tthehehehe ththththrerereadadadads as andndnd unununundeededer trr tr thehe bobooolttllt headdddd shshsshshouldld bebe oiiiilelelelel d wd wd wd wwitititth ch ch ccleleeleeananaan enenenggigigginenneeene oil.l.l...
2. Insttall each bolt ffffffiiiini ger tight, then alternatellyl tighten each bh bhh olt to assemblblblb e te te te the cap pp pppprororopepeperlrlrly.y.y.
3.3.3.3. TiTiTiTiTT ghghghghteteteten tn tn tn thehehehe coococconnnnnnnnnececececectititiitingngngnggg rororororood bd bd bd bd bololololtstststst usususuusuusinininnng tg tg tg tgg heheheheee twtwtwttwo so so so so teteteteppppp

tttot rque-turn mettthohh d:
•••• 1s1s1s1st St St St Stetetetep:p:p:p: TiTiTiTighghghghteteteten bn bn bn bololololtstststs totototo 25252525 N·N·N·N·mmmm
•• 2n2n2nnnnnnd Sd Sd Sd Sddd Stetetettep:pppp TiTiTTTT ghghghghghtetetetetetttt n tn ttthehehehehehh cocococococc nnnnececececectitiiitittingngngngngg roooood bd bdd bd oloolololtsttt ananananann

adadadadadadaddidddidididitititititionooononalalalalalaaa 909090909090°°°°°°°
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Crankshaft

Specifications

Torque Specifications

DESCRIPTION TORQUE (N·m)

Main Bearing Cap Bolts 1st Step: Tighten the bolt to 45 N·m
2nd Step: Tighten the bolt an additional 180°

Lower Cylinder Block Bolts 23

Clearance Specifications

DESCRIPTION SPECIFICATION (mm)

Diameter of Crankshaft Main Journals 53.981 - 54

Diameter of Crankshaft Rod Journals 47.884 - 47.9

Out-of-Round Maximum of Crankshaft Main Journals 0.008

Axial Clearance of Crankshaft 0.07 - 0.265

Radial Clearance of Crankshaft 0.0035 - 0.034

Coaxality of Crankshaft Main Journals 0.05

Thrust Washer Thickness 2.4 - 2.405

Disassembly
1. Remove the front crankshaft oil seal (See Front Crankshaft Oil Seal Removal & Installation in Section 02

Engine).
2. Remove the rear crankshaft oil seal (See Rear Crankshaft Oil Seal Removal & Installation in Section 02 Engine).
3. Remove the pistons with connecting rod assemblies.
4. Remove the lower cylinder block bolts in the

sequence shown.
NOTE: Before loosening the lower cylinder block
bolts, measure the crankshaft side clearance.

5. Remove the lower cylinder block.
6. Remove the crankshaft.
7. Remove the main bearings and thrust bearings from the cylinder block and lower cylinder block.

NOTE: If reusing the bearings, identify and number the bearings so that they are assembled in the same position
and direction.

ENGINE UNIT REPAIR

BESM020074
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Axial Clearance of Crankshaft 0.07 - 0.265

Radial Clearance of Crankshaft 0.0035 - 0.034

Cooaxa alitiittty oy oy oyyy f Cf Crankkshs aft MMMMMaiiaiaiaiaiainn Jn Jnnnnn ournals 0.05

ThThThThThhruuustststststtt WWWasheeeree ThThThTThhThiickknkknkneseeee s 2.4 - 2.400005555

DDDDDDiiiiisssaaaassssssseemmmbbbbblyyyy
11. RRReR move the fe roront crankshaft oil seaeaaal (ll SeSeSS e FFFFFFronttt CrCCC anankshaft OiOOO l Seal Removalalala & I& I& I&&&& nsttallllll tatiiionn inn n Section 0002

EnEnEnEngigigiginenenene)))).
2. ReReReReRemomomomomooomoom vevevvevveve thththththt e re re re re reee eaeaeaeaeaee r cr cr ccr cccr cr crararararar nknkknknknkkshshshshshsshafafafafaffa t ot ot ot ot oot ilililili sesesesesesesesesessealalalalaaaaaa (S(SSS(S( eeeeeeeeeee ReReReReReReReearaaaaa CrCrCrCrCrCrC anananananaaaankskskskskshahahahahahahaaftftftfttt OiOiOiOiOil Sl Sl Sl Sl SSSSeaeaeaeaaeaeaaeeal Rl Rl Rll emovalll & I& I& I& nnnsn tttalllllatatatatioioioioon in in in n Sn Sn Seecectititiiitionoooonnon 02020222 Engiigg neenenenene).
3. RRReRR move thhhhe ppistot ns wiitth connectingg rod assemblies.
4. Remove the lower cylinder block bolts in the

sequence shown.
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Inspection
• The crankshaft main journals should be checked for

excessive wear, roundness and scoring. Limits of
roundness on any crankshaft main journals should
be held to 0.008 mm. Limits of roundness on any
crankshaft rod journals should be held to 0.005
mm. DO NOT nick crank pin or bearing fillets. Lim-
its of out of round on any crankshaft journals
should be held to 0.005 mm.

• Check the axial clearance after installation. Stan-
dard of axial clearance should be 0.07 mm. Limits
of axial clearance should be held to 0.265 mm.

• Oil Clearance of crankshaft main journal
− Clean the journal and bearing.
− Install the crankshaft.
− Cut the plastic-gauge to the same width as
the bearing, and then put it onto the crank-
shaft journal to make it parallel with the cen-
tral line of the crankshaft.

− Install the main bearing cap carefully, and
tighten the bolts to the specified torque.

− Remove the main bearing cap.
− Measure the oil clearance with the plastic-
gauge.

Standard oil clearance of crankshaft main journal
should be 0.022 mm. Limits of oil clearance of crank-
shaft main journal should be 0.058 mm.

ENGINE UNIT REPAIR
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• Oil Clearance of crankshaft main jojj urnal
− C− C− CCCCCCCClean the jouurnal ananananand bdddd earing.
−− I− I− I− I− IInsnsnsnnsnsnsn tatatatataaallllllll thththththhe ce cce ce ce ce ce ccrararaararararaanknknknknkknknkshshshshhshhafafafafafaffafa ttt.ttttt
− CCCututut thththe pe pe plalalastststicicic-gggauauaugegege tototo thththe se se samamame we we widididththth asasas
the bearing, and then put it onto the crank-
shaft journal to make it parallel with the cen-

BESM020076
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Assembly
1. Install the main bearings and thrust bearings to the upper cylinder block and lower cylinder block.

NOTE: Identify and number the bearings, if reusing them, so that they are assembled in the same position and
direction.

2. Assemble the crankshaft and main bearings in the reverse order of disassembly.

ENGINE UNIT REPAIR
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CYLINDER HEAD UNIT REPAIR

Cylinder Head

Specifications

Torque Specifications

DESCRIPTION TORQUE (N·m)

Cylinder Head Bolts
1st Step: Tighten the bolt to 40 ± 5 N·m

2nd Step: Tighten the bolt an additional 90 ± 5°
3rd Step: Tighten the bolt an additional 90 ± 5°

Cylinder Head Cover Bolts 11

Clearance Specifications

DESCRIPTION SPECIFICATION (mm)

Cylinder Head Flatness 0.04

Intake Valve Deflection 0.02

Exhaust Valve Deflection 0.04

Spring Height 47.7

Disassembly

NOTE :
The following special tools are required to perform the repair procedure:
• CH-20010 - Camshaft Holder
• CH-20011 - Valve Seal Installer
• CH-20012 - Valve Stem Seal Installer Guide
• CH-20013 - Valve Seal Remover
• CH-20017 - Valve Keeper Installer
• CH-20018 - Valve Spring Compressor

NOTE :
Replacement cylinder head comes complete with valves, seals, springs, retainers, keepers, tappets, and camshafts.

1. Remove camshafts (See Camshaft Removal & Installation in Section 02 Engine).
2. Remove the hydraulic tappet assembly (1).

BESM020071
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Intake Valve Deflection 0.02

Exhaust Valve Deflection 0.04

Sppring Heigght 47.7

Diiiiisaasssssssssssseembbbbbbly

NONONONONON TETETETETET :::
The following special tools are required to perform the repair procedudd re:
•••••• CHCHCHCH 222-20000000010101010 CCC- Camamamamshshshshafafafaft Ht Ht Ht Hololololdededederrrr
•••• CHCHCHCHH-2-2-2-2-2200000000000000000111111 - V- V- V- V- VVVVVValalaalalalvevevevevevvv SeSeSeSeSeSSeSeSSS alalalalala InInInInInInInststststststss alalalalalalleleleleleelerrrrrr
••••• CHCHCHCHCHH 2-222200000000012122212 - VVVVVValaaa veeee Stem SeSSSSS al InnInInInInssstaller GGGGGuidededeeee
• CH-20013 - Valve Seal Remover
• CH-20017 - Valve Keeper Installer
• CH-20018 - Valve Spring Compressor
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3. Using the special tool CH-20018 (1), compress the
valve spring.

4. Remove the valve keeper (1), valve spring retainer
(2) and valve spring (3).

5. Push the valve stem from the cylinder head and
remove the valve (4).

6. Using special tool CH-20013 (1), remove the valve
oil seal.

7. Remove the valve guide.
8. Remove the spark plugs.

CYLINDER HEAD UNIT REPAIR
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Inspection
Inspect the cylinder head for the following:
• Cylinder head must be flat within 0.04 mm.
• Inspect camshaft bearing journals for scoring.
• Remove carbon and varnish deposits from inside of

valve guides with a valve guide cleaner.
• Verify the valve tappets move freely in their bores,

and that they have been rotating.
• Check the valve guide height.

Assembly
1. Install new valve guide if necessary.
2. Install new valve seat if necessary.
3. Using special tool CH-20011 (1) and CH-20012 (2),

install the new valve oil seal.

4. Install the valves into the cylinder head (larger diameter on intake side).
5. Install the valve springs.
6. Install the valve spring retainers.

CYLINDER HEAD UNIT REPAIR
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install the new valve oil seal.
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7. Using a valve spring compressor CH-20018 (1),
compress the valve springs.

8. Install the valve keepers.

9. Strike the valve stem lightly with a plastic hammer after installation to verify proper assembly.
10. Install valve tappets in the head.
11. Install the camshafts.

Installation Notes:

• Coat the valve oil seal with engine oil.

Camshaft

Specifications

Camshaft Specifications

DESCRIPTION SPECIFICATION (mm)

Intake Cam Lobe Height 37.15

Exhaust Cam Lobe Height 37.05

Journal #1 Outer Diameter 31.934 - 31.95

Journal #2, #3, #4, #5, Outer Diameter 23.947 - 23.96

Cam Bearing #1 Inner Diameter 32 - 32.025

Cam Bearing #2, #3, #4, #5, Inner Diameter 24 - 24.021

Journal #1 Clearance 0.05 - 0.091

Journal #2, #3, #4, #5 Clearance 0.04 - 0.074

Intake Camshaft Axial Clearance 0.15 - 0.20

Exhaust Camshaft Axial Clearance 0.15 - 0.20

CYLINDER HEAD UNIT REPAIR
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Camshaft

Specifications

CaCaCaCaCaammsmsmsmshahhahah ft SpSpSpSpSpppecececececifi icccccaaataaaa ions

DESCRIRR PTION SPPPPEEECECIFICATTTIOIOOIOON (N (N (mmmmmm)))

InInInInntatatatatakekekekkek CaCaCaCaamm Lm Lm Lm Lobobobobbe He He He He eieieieighghghghhttttt 37373737.111115555

ExEExExExhahahahausususust Ct Ct Ct Camamamam LoLoLoLobebebebe HeHeHeHeigigigighthththt 37.00005555

Jourrrrrnananananaal ##l #l #l ###l #1 O1 O1 OOOOutututututtterererererr DiDDiDiDiDD amamamamammmmmetetetettete ererererererr 31313131.9.9.9.9343434 - 3- 3- 3311.11.9595959

JoJJJJ urnal #2,, #3, #, #4,, #5, O, uter Diameter 23.947 - 2- 2-- 2- 3.333.96

Cam Bearing #1 Inner Diameter 32 - 32.025

Cam Bearing #2, #3, #4, #5, Inner Diameter 24 - 24.021
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Disassembly
1. Remove the camshaft bearing caps bolts.

NOTE: Equally loosen camshaft bearing cap bolts
in several steps.

2. Remove the camshaft bearing caps and place them in proper order.
NOTE: The camshaft bearing caps are marked for identification.

3. Remove the camshafts and then remove the camshaft seals.

Inspection
Inspect the camshaft for the following:
• Measure the camshaft cam lobe height.
• If wear is beyond the limit, replace the camshaft.

CAMSHAFT CAM LOBE HEIGHT

Intake Cam Lobe Height 37.15 mm

Exhaust Cam Lobe Height 37.05 mm

CYLINDER HEAD UNIT REPAIR

BESM020035

BESM020037

02

02–140Chery Automobile Co., Ltd.

2.2.2222 ReReReReRR momomomooovevevevev thththhe ce ce ce ce amamamamshshshhshhafafafafa t bt bt bt bbt beaeaeaeaeariririir ngngngng cacacacaapspspspssp ananannaana d pd pd pd pplaalalacececeee ththththememememem ininininin prprprpropopoppperererr ororororooro dededededed r.rrr
NOTE: The camshaft bearingggg capsppp are marked for identification.

3. ReReReReRemooooooooovvevvvvv thtttt e camamaaa shssssssss affffftststststss ananananannd tddddd hen rrrrrremememememovovovovove teeeee hehehh caaaaamsmsmsmsmsm hahahahahaft sessss als.ssss

Innnnnnssspppeeeccctttiiiooonnn
Inspect the camshaft for the following:
• Measure the camshaft cam lobe height

BESM020002002002000200353535

WWW.DIGITALKHODRO.COM 021 62 99 92 92

WWW.DIGITALKHODRO.COM 021 62 99 92 92



• Measure the outer diameter of the camshaft
journal.

OUTER DIAMETER OF CAMSHAFT JOURNAL

Journal #1 Outer Diameter 31.934 - 31.95 mm

Journal #2, #3, #4, #5, Outer Diameter 23.947 - 23.96 mm

• Measure the inner diameter of the camshaft
bearing.

INNER DIAMETER OF CAMSHAFT BEARING

Cam Bearing #1 Inner Diameter 32 - 32.025 mm

Cam Bearing #2, #3, #4, #5, Inner Diameter 24 - 24.021 mm

• Calculation of camshaft journal clearance

Journal clearance = (inner diameter of camshaft bearing) - (outer diameter of camshaft journal)

CAMSHAFT JOURNAL CLEARANCE

Journal #1 Clearance 0.05 - 0.091 mm

Journal #2, #3, #4, #5 Clearance 0.04 - 0.074 mm

CYLINDER HEAD UNIT REPAIR
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bearing.

INNER DIAMETER OF CAMSHAFT BEARING

BESM020039
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• Measure the axial clearance of camshaft.

CAMSHAFT AXIAL CLEARANCE

Intake Camshaft 0.15 - 0.20 mm

Exhaust Camshaft 0.15 - 0.20 mm

Assembly
1. Using special tool CH-20010 (1), install the cam-

shaft holder to hold the camshafts in place.

NOTE :
The camshaft holder will prevent the camshafts from
rotating in either direction.

2. Installation is in the reverse order of removal.

Installation Notes:

• Install the intake and exhaust camshaft bearing
caps in the proper order.

• Slowly tighten bolts to the specified torque.
• Follow the torque sequence as shown.

CYLINDER HEAD UNIT REPAIR

BESM020070

BESM020016

BESM020036

02

02–142Chery Automobile Co., Ltd.

1. Using special tool CH-20010 (1), install the cam-
shaft holder to hold the camshafts in place.

NONONONOONONOTETETETETETE :
TThThThThhe ce ce ce ce camaammshaft ht hht ht hoooloo dededededd r wr wr wr wr wwwill pppprevevevevevev nt the ce ccccamamamamshhhhaaaftssss from
rotatatatataatiitittitinggngngnggg innn eieieeieiththththther dididididd rerereererectctctctcttioioioioonnnn.

2 I t ll ti i i th d f l
BESM020016
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Valve & Valve Guides

Specifications

Valve & Valve Guide Specifications

DESCRIPTION SPECIFICATION (mm)

Intake Valve Deflection 0.02

Exhaust Valve Deflection 0.04

Intake Valve Guide Clearance 0.012 - 0.043

Exhaust Valve Guide Clearance 0.032 - 0.063

Disassembly

NOTE :
The following special tools are required to perform the repair procedure:
• CH-20011 - Valve Seal Installer
• CH-20012 - Valve Stem Seal Installer Guide
• CH-20013 - Valve Seal Remover
• CH-20017 - Valve Keeper Installer
• CH-20018 - Valve Spring Compressor

1. Using the special tool CH-20018 (1), compress the
valve springs.

CYLINDER HEAD UNIT REPAIR
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• CH-20013 - Valve Seal Remover
• CH-20017 - Valve Keeper Installer
• CH-20018 - Valve Springgggggg CoCCCC mpressororororr

1.1.1.1.1.1. UsUsUsUsUsUsinnnng tg tg ttheheehehe spsspspspspspececececececiaiaiaaial tll tl tl ttoooooool Cl Cl Cl CH-H-H-H-H-2020202020222 018 (11)1 , c, ccomommpppress ts ttthehhehe
vvavavvalvllvve se se ssprprrpp inininninngsgsgsgsgsgg .
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2. Remove the valve keeper (1), valve spring retainer
(2) and valve spring (3).

3. Remove valves (4) from the cylinder head.

Inspection
Inspect the valves for the following:
• Clean all valves thoroughly and discard burned,

warped and cracked valves.
• Check valve seats and valve faces for damage.
• When reconditioning valves follow the specifications

outlined for both intake and exhaust valves.

CYLINDER HEAD UNIT REPAIR
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Insppppeeeecccctttion
Innnnnspspspspsps ecececeect tt tt tt theheheheh vavavavalvlvvlvesesesese fofofofoor tr tr ttr thehehehhehe fofofofofoollowowowowoowinininnggg:gg
• Clean all valves thoroughly and discard burned,

warprpppp dded anddd cra kkck dded valllves.
•••• ChChChChChecececececck vvk vk vk vvk vk vvvk valalalalalvevevevevevvv seseseseseeatatatatataaa s as as as aaas as as ndndndndnddn vavvavavavvavalvlvlvvvvve fe fe fe fe fe acacacacacacccceseseseseseseseseseesse fofofofofooff r dr dr dr dr damamamamammmamamagagagagagagagage.e.e.e.e.eee
••••• WhWhWhWhWhW enenenenen rereecccocc ndddddititititititiiioii niiiiinnnngn vaaalvlvlvlvlvveeeese fooooollllllll owoooo the ssspppeciciciciciififfff cacacacac titittt ons

outltltliiin dded fffo bbr b ttoth ih ih i ttnt kkake a ddnd exhhhausttt v llalves.

VISM0800004144444
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ITEM SPECIFICATION (mm)

Valve Outer Diameter
Intake Valve 5.98 ± 0.008

Exhaust Valve 5.96 ± 0.008

Valve Guide Inner Diameter
Intake Valve 5.4 ± 0.1

Exhaust Valve 5.4 ± 0.1

Fringe Thickness On Top Of Valve
Intake Valve 0.3 ± 0.15

Exhaust Valve 0.3 ± 0.15

Valve Tilt Angle
Intake Valve 65°

Exhaust Valve 68°

Valve Height
Intake Valve 107.998

Exhaust Valve 106.318

• Measure valve deflection.

VALVE DEFLECTION LIMIT (DIAL GAUGE READING)

Intake 0.02 mm

Exhaust 0.04 mm

• If it exceeds the limit, check valve to valve guide clearance.
− Measure valve stem diameter and valve guide inner diameter.
− Check that clearance is within specification.
− If it exceeds the limit, replace valve or valve
guide.

VALVE TO VALVE GUIDE CLEARANCE STANDARD

Intake 0.012 - 0.043 mm

Exhaust 0.032 - 0.063 mm

Assembly
1. Install the valves into the cylinder head (larger diameter on intake side).
2. Install the valve springs.
3. Install the valve spring retainers.

CYLINDER HEAD UNIT REPAIR
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• If it exceeds the limit, check valve to valve guide clearance.
− Measure valve stem dmmmmmmm iameter aaaaandnndnd vavavavalve guide inner diameter.
− C− C− C− CC− CCheheheheckckckckckkk thhhhhhatatatatat clclclclcleaeaeaaeaaeararrararancncncnce ie ie ie ie ie is wssss ithin snn sn sn ppeeciifificcattiiononnn.
−− I− f if it et et eet eexcxcxcxcxcx eeeeeeeeeeedsdsdsdsds ththtththe le limimimmimititittittt, repppplacececece vavavavalvlve oee oe or vr vr vvr valve
guguguguguididideee.
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4. Using valve spring compressor CH-20018 (1), com-
press the valve springs.

5. Install the valve keepers.

6. Strike the valve stem lightly with a plastic hammer after installation to verify proper assembly.

Valve Springs

Specifications

Valve Spring Specifications

DESCRIPTION SPECIFICATION (mm)

Spring Free Length 47.7

Spring Height At 620 Newtons Of Pressure 32.0

Disassembly

NOTE :
The following special tools are required to perform the repair procedure:
• CH-20011 - Valve Seal Installer
• CH-20012 - Valve Stem Seal Installer Guide
• CH-20013 - Valve Seal Remover
• CH-20017 - Valve Keeper Installer
• CH-20018 - Valve Spring Compressor

1. Using the special tool CH-20018 (1), compress the
valve springs.

CYLINDER HEAD UNIT REPAIR
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DESCRIPTION SPECIFICATION (mm)

Spring Free Length 47.7

SpSpSpSpSpSpriririrriingngngngnggg HeHeHeeiiigighththththt AtAtAtAtAtAt 62626262626 0 N0 N0 N0 N0 NNewtttotonssssss OOOOfOOO Presssusuurree 32.0

DDDDisassembly

NOTE :
ThThThThThTT fe fololllo llowiwiww ng speciiall toolls are req iuiredd to ppppperfform hthe rep iair procedduree::::::
•••• CHCHCHCHCH-2-2-2-2-220000000000000000000 1111111 - V- V- V- V- VVVV- VVValalaalalallvevevevevevvve SeSSeSeSeSeSeSeSS alalalalalaaa InIInInInInInnnststststststss alalalalalalllleleleeleeerrrrrr
••••• CHHH-20012 - Valve Stem Seal Installer Guide
• CH-20013 - Valve Seal Remover
• CH-20017 - Valve Keeper Installer

CH 20018 V l S i C
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2. Remove the valve keeper (1), valve spring retainer
(2).

3. Remove the valve springs (3) from the cylinder
head.

Inspection
Inspect the valve springs for the following:
• Whenever valves have been removed for inspec-

tion, reconditioning or replacement, valve springs
should be tested for correct load.

• Discard the springs that do not meet specifications.
• The following specifications apply to both intake

and exhaust valve springs.

VALVE SPRING LENGTH/HEIGHT

Spring Free Length 47.7 mm

Spring Height At 620 Newtons Of Pressure 32.0 mm

If it is not within specifications, replace the valve spring.

CYLINDER HEAD UNIT REPAIR
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Insppppeeeecccctttion
Innnnnspspspspsps ecececeect tt tt tt theheheheh vavavavalvlvvlve se se se se prprpprprinininnngsgsgsggsgs fofofofofof r tr tr tr tr thehehehehe fofofofoollllllowowowowowwininininng:g:g:ggg
• Whenever valves have been removed for inspec-

titition, r, r, econdididitititioniiing or replllaceme tttnt, v llalve sp iirings
shhhhouououououldldldlddldd bebebebebebb tetetetetett stssstssssss ededededededdd fofofofofoffoor cr cr cr cr crrrr corororororrrerrerererererectctctctctctcc lololololoololl adadadadadadddd........

••••• DiDiDiDiDiscscscscscaarararard td td td tdd thhehhh spspspspsppringggggss tss hahahaat dt dt ddt dt do nnnototototot meet spspspspeciffffficiciii atatatatatioioioioions.
• ThThTh ffe f llollllo iiwing specifififiiic ttatiiions ap llpl tty t bbo b ttoth ih ih i ttnt kkake

and exhaust valve springs.

VISM08000040404040404
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Assembly
1. Install the valve springs.
2. Install the valve spring retainers.
3. Using a valve spring compressor CH-20018 (1),

compress the valve springs.
4. Install the valve keepers.

5. Strike the valve stem lightly with a plastic hammer after installation to verify proper assembly.
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