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1.1 Overview

• Engine SQR477F is developed based on SQR480 series and follows the SQR480 series in the product
concept and structure, featuring vertical, inline four-cyclinder, water cooled, four stroke and single over-head
camshaft (SOHC) as well as multi-point sequential electronic fuel injection. The product features advanced
performance and stable design.

• The inline four-cyclinder engine with 1.5 L displacement has the following features:

a. SOHC
b. Four valves
c. Aluminum cyclinder head
d. Cast iron cyclinder block

Caution

• You should, before installing parts, remove impurities and moisture on the surface of parts and apply
clean lubricant to areas that suffer from friction and need lubricating.

• When installing parts, you should not scrape precision contact surface and fitting surface. If parts are
found to be scratched and incompatible with installation standards, they should be replaced.
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Caution

• Youuuuuuu shshshshshshhhhoulddddddd, beebebebebebefoffofoffofofoforerererererrere installingg papparts,ss rrreeme ovovove imimimpupupuririritititiese  andndnd mmmoioioistststurururee on the surface of parts and apapapplplplyyy
clclclclclclclcleaeaeaeaeaaeaeae n luluululululul brbbbbbbb icantt ttooo aaaarrerrrrrrrr as thatt t sussuffffer ffrooom  frrrictitition andndnd nnneeeed lubbbriiicatatatinininggg.

•••••••• WhWhWhWhWhWhWhWW enenenenenennen insssssstattaalllliningg papapapapapaparrrtrrrrr s,,, yyyououou ssshohohouulu d dd nononot tt scscscrararapepepe ppprererecicicisisisiononon cccononontatatactctct sssurururfafaface andndnd fffitiitting surfaceee.. . IfIfIf pppaaarts are
found tttttotot  be scratched and incompatibibiblelele with innnstss allatititiononon standards, they sshohohoulululddd bebbe rrepepeplaced.
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1.2 Service notes

1. You should take care not to cause personal injuries when inspecting engine.

- --When inspecting engine, you should adhere to the following safety standards. Switch off engine and
inspect it after it cools down. Smoking and fire are prohibited. Ensure service site is equipped with fire
extinguishers.
- --Special tools must be used to remove some parts as the special tools greatly assure safety.

- --You must strictly abide by the safety instructions provided by supplier when chemical products are used.

- --You must take sound insulation protection actions in reparing the electronic ignition system as it can
produce over 15,000 V voltage when it works.
- --You should switch off all electrical equipment and ignition switch and disconnect battery negative terminal
before inspecting the engine electrical system.

2. You must take care in service to abstain from damage to parts.

- --You should use wooden or resin tools to set apart aluminum bonded parts.

- --You must strictly follow the tightening torque specified in the service manual in service.

- --Disposable gaskets, oil seals, clamps, safety plates, self-locking nuts, bolts and all nonfunctioning parts
are replaced in strict accordance with the servive manual.
- --You must take dust-proof actions when disassembling engine. Replace nonfunctioning parts with original
parts to ensure that parts can work properly.
- --Don't overly bend wirings and never operate in a violent manner to avoid collision so that electric elements
such as oxygen sensors can save from damage when they are removed and installed.
- --In a test drive, vehicle diagnostic device must be anchored to rear seats and operated by another person
rather than driver. If the vehilce diagnostic device is operated in the front passenger seat, front passenger's
airbag will burst in the event of an accident, thus resulting in personal injuries.
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- --Disposable gaskets, oil seals, clamps, safety plates, self-locking nuts, bolts and all nonfunctioning parts
are replaced in strict accordance with the servive manual.
- --You must take ee eeee eee dud st-proof aactctctiooonsnsns wwwhehh n disassembling engine. Replace nonfunctioning parts with original
papapapapapapapapartsssssssss ttototototot eeeeeeeeeensuuuuruuuu e ththththhththatatatatatatatt ppppppppparts can wwwoork pprooopeeerlylyly.
------- ------ DoDDoDoDoDoDoDoD n'nnn ttttt ttt ovovvvvvvere lyy bennnnnnndddddddd wwwiwwww riringnggs s aaanddd neeevevever opopoperereratata e e inin aa vvvioioioleeentntt mmmanannener r tototo aaavoid collision so that eeeleeecctctrrric elements
such as oxoxoxooxoxoxxygen sensors can save fffromomom dddamamamageee whwhwhen ttthehehey yy are removed aanandd d inininstststalalalleleleddd.
- --In a test drive,e,e, vehiccle ddiagnostic device mmusu t be anchored too rrrear r r seats anddd operateddd bbbyy y ananotototheheherr pepeeepersoonn
rararathththererer ttthahahan nn drdrdrivivivererer. IfIfIf ttthehehe vvvehehehilililcecece dddiaaagngngnososostititiccc dededevivivicecece iiis ss opopoperereraatatededed iiinnn thththe e e frfrfronoo t passenger seseseatatat, frfrfronononttt papapassssssenenenggggeg rr''sss
airbag will burst in the event of an accident, thus resulting in personal injuries.
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1.3 Product specifications

Overview of engine

SQR477FEngine type

Gasoline with over 93#Fuel type

Vertical, inline four-cyclinder, water cooled, four stroke,
SOHCEngine layout

Multi-point sequential electronic fuel injectionFuel supply

1,497 mlDisplacement

77.4×79.52 mmBore × stroke

L4Cylinder type

80/6000 (kW(ps)/rpm)Rated power

140/4500 N•m/rpmMaximum torque

1-3-4-2Ignition order

10.5:1Compression ratio

260 g/kWhMinimum specific fuel consumption (total power)

Engine service data

ValueItem

5.09 mmIntake camshaft lifting

Camshaft
5.34 mmExhaust camshaft lifting

25.974±0.006 mmCamshaft diameter

0.124±0.029 mmCamshaft axial clearance

0.055 mmLower surface planeness
Cylinder head

97 mmOverall height

0.6 mmIntake valveValve head margin
thickness

Valve

0.4 mmExhaust valve

5.98±0.008 mmIntake valve
Valve stem diameter

5.96±0.008 mmExhaust valve

2.83 mmIntake valve
Sealing strap width

2.86 mmExhaust valve

0.027±0.015 mmIntake valve
Valve stem clearance

0.047±0.015 mmExhaust valve

68°Intake valve
Tilt angle

70°Exhaust valve

107.998 mmIntake valve
Length

117.41 mmExhaust valve

47.7 mmFree height

Valve spring 260±11 NPretension

41 mmInstallation height

42±0.25 mmValve guide lengthValve guide

lll02

65Chery Automobile Co., Ltd.

02 - Engine Mechanism

10.5:1Compression ratio

260 g/kWhMinimum specific fuel consumption (total power)

EnEnnEnEnnEnEngigigigigigigigig nee ssssssssererererererrrrrvivvvvvvvvv ceeeeeee ddddddatatatatatataaaaaaa

VaVaValululueeeItItItememe

5.5.5.090909 mmmmIIIntake camshaffftt llifting

CaCaCamshaft
5.55 343434 mmmmmmExExExhahahaususust t t cacacamsmsmshahahaftff lllifififtititingngng

255 99.9747474±±±000.000000666 mmmmmmmmCamshaft diameter

000.121212444±±0.0.0.0202029 99 mmmmmmCaCaCaCaCaCaCamssmmssmsshahahahahahahahaftftftftftftftft aaaaaaaaaxixixixxxx alalaaalalal ccccccleleleeeleeearararraranananaanananana cecececececece

0.0.0.0505055 mmLoLoL wew r surface planenessss
CCCylilili ddnder hhheaddd

97 mmOverall height

0.000.0.000.0 666666666 mmmmmmmmmmmmmmmmmmIntake valveveeeveeeveeeValve head margin
thickness 0.4 mmExhaust valve
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ValueItem

6.007±0.007 mmInner diameter

11.045±0.005 mmOuter diameter

12.5±0.2 mmPress-in height

0.06±0.02 mmTop ring
Side clearance

Piston ring

0.05±0.02 mmSecond ring

0.27±0.07 mmTop ring
Closed gap

0.47±0.07 mmSecond ring

1.98 ± 0.01mmTop ring

Height 1.48±0.01 mmSecond ring

1.92±0.05 mmOil ring

1.24±0.01 mmTop ring

Height

Piston ring slot

1.53±0.01 mmSecond ring

2.02±0.01 mmOil ring

70.4±0.1 mmTop ring

Depth 69.7±0.1 mmSecond ring

71.4±0.1 mmOil ring

20.622 20.625 mmW

Diameter

Piston pin

20.625 20.628 mmR

20.628 20.631 mmL

61.4±0.4 mmLength

20.635 20.638 mmW

Piston pin hole diameter 20.638 20.641 mmR

20.641 20.644 mmL

0.198±0.105 mmAxial clearance

Crankshaft

48.99.02±0.01 mmDiameter

Crankshaft main journal
0.05 mmRadial runout

0.008 mmCylindricity

0.005 mmRoundness

44.9±0.01 mmDiameter
Conrod journal

0.008 mmParallelism to main
journals

206±0.05 mmOverall height

Cyclinder block 0.008/0.01 mmCylinder bore roundness/straightness

0.05 mmUpper surface planeness

0.033±0.027 mmRadial clearance of conrod bearing shell
Conrod

0.36±0.027 mmConrod tip axial clearance

Main structure features and parameters
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g
70.4±0.1 mmTop ring

Depth 69.7±0.1 mmSecond ring

71.4±0.1 mmmmmmOiOiOilll ririringngng

20.622 202020.66625 mmW

Diammmeteteteeer

Piston pin

2020.66.6252525 20.666282828 mmmmmmmR

2000 6.6.6282828 2020 6.63131 mmmmmLL

616161.4±0.4 mmLength

202020 6.6.635353 202020 66.6383838 mmmmmmmWWWWWW

Piston ppppppppiiiiinii hhooloololoooloo e eeeeee diidididididididiaaamaaaaa eter 20.6383838 2220.641 mmRRRRRRRRR

20.641 20.644 mmL

0.0.00....1919919191919199991 888888888±±±±±±±±±000.0.00000 101010101010100055555 55 5 mmmmmmmmmmmmmmmmmmmAxial clearance

48.99.02±0.01 mmDiameter
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FeaturesComponent

CentrifugalWater pump

Electrical pumpFuel pump

RotorEngine oil pump

Integrated spin-on typeGasoline filter

FR7DTCSpark plug

Permanent-magnet deceleration typeStarter

14V/90A integrate alternatorGenerator

Torque specifications

UseTorque (N•m)Component

Fasten accessory brackets to
engine65±5Nut

Fasten accessory brackets to
engine55±5Bolt

Fasten poly V-belt tensioner25±2Bolt

Fasten timing belt tension pulley18±2Bolt

Fasten idler25±2Bolt

Fasten rear crankshaft oil seal9±1Bolt

Fasten crankshaft damping pulley110±5Bolt

Connect mount bracket of main
three-way catalytic converter to

body
21±2Bolt

Upstream and downstream of the
three-way pre-catalytic converter50±5Lock nut

Upstream and downstream of the
main three-way catalytic converter115±2Lock nut

Fasten fuel filter8±2Self-tapping screw

Fasten fuel tank fixing strap I22±2Bolt

Fasten fuel tank fixing strap II22±2Nut

Fasten filler pipe bracket II8±2Bolt

Fasten activated carbon canister8±2Bolt

Fasten filler pipe bracket I8±2Bolt

Fasten fuel tank guard8±2Screw

Fasten front mount rubber washer
to front cross member65±51 × Bolt

Fasten front mount rubber washer
to front cross member25±32 × Bolt

Fasten front mount bracket to
transaxle46±5Bolt

Fasten front mount bracket to
engine46±5Bolt

Fasten front mount bracket to front
mount rubber washer65±5Self-locking nut
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Fasten poly V-belt tensioner25±2Bolt

Fasten timing belt tension pulley18±2Bolt

Fasten idler252525±±±222BBBBBBoltlltlttltlt

Fasten rear crankskskshahahaftftft oil seal999±±±111BoBoltlt

Fastststenenen cccraranknkshshhafafaft tt dampiiningg pupupulleyy11110±555Bolt

Connect mooounununttt brbrb ackkett fof maiaiaa n
three-way caaatatatalylylytititiccc cococonvnvnverererteteterrr totttt

boboodydydy
212121±±±222BBBoltltt

Upstreeeamamam aaandndnd dddowowownsnsnstrtrtreaeaeammm ofofof tttthehehe
three-way pre-cacacatatatalylylytic converter50505050505050505 ±±±±±±±±±55555555555LoLoLoLoLoLoLoLockkckckkkckk nnnnnnnnututuutututututu

Upstream and downstream of the
main three-wwwwwayaaaaaa cccccataaaaa alyttttttticiciciciiciccc cccccconoooo vertttttereeee115±2Lock nut

FaFaFaFFaFF stststsstenennennnnnen fffffffueueueellll l fifffif ltltltererererere8±2SeSeSeSSSeS lfflflf-tapapapappipipip nnng screw

Fasten fuel tank fixing strap I22±2Bolt
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UseTorque (N•m)Component

Fasten rear mount bracket to engine46±5Bolt

Fasten rear mount bracket to rear
mount rubber washer65±5Bolt

Fasten rear mount rubber washer
to subframe65±5Bolt

Fasten rear mount rubber washer
to subframe65±5Bolt(long)

Fasten transaxle side mount bracket
to transaxle46±5Bolt

Fasten transaxle side mount bracket
to transaxle side mount rubber

washer
65±5Bolt

Fasten transaxle side mount rubber
washer to subframe30±3Bolt

Fasten both ends of intake hose4±1Worm clamp

Fasten air filter assembly10±1Bolt

Engine capacity specification

Capacity SpecificationItem

Gasoline with over 93#Fuel type

Lubricant with the viscosity of SAE
10W-40 (SL or above)Summer

Lubricant type
Lubricant with viscosity of SAE

5W-40 (SL or above)Winter

3.9 LOil capacity

50  glycol  50  soft water
(volume ratio)Coolant category
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Fasten air filter assembly10±1Bolt

Engine capacity specification

Capacity Specicicififificacc tiiionononItIItememm

GaGaGasoline with ovovovererer 9993#FuFuFuelelel tttypypypeee

Lubrbrbricicicananant with thehehe vvvisisiscococosisisitytyty ooofff SSSSAEEE
10W-4000 (((SLSLSL or bbabov ))e)Summer

LuLuLubrbrbricicicananant tt tytytypepepe
Lubricant wiiiththth vvviisiscosityyy of SAAAAAAE

5W5W5W-4-4-40 (SSSLLL ororor aaaboboboveveve)))Winter

3...999 LLLiiOiOiOiOiOiOOOillll cacacaccacacccapapapaapaapapapaacicicicicicicicitytytytytytytytytytyy

50  glycol 555000  soft water
(volume ratio)Coolant category
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2 Diagnosis and Inspection

2.1 Engine fault list.......................................................................................................................................69

2.1 Engine fault list

Maintenance recommendationsPossible causesSymptoms

Check the battery and replace it if
necessaryLow battery voltage

The engine cannot start

Clean the battery and tighten the
connection

Battery terminals are loose and
corrosive

Check engine and replace it if
necessaryStarter failure

Check the igniton coil and replace
it if necessaryIgnition coil failure

Replace spark plugsExcessive spark plug clearance

Clean the fuel system and replace
the fuel filter

The fuel filter is blocked by
excessive impurities in the fuel
system

Test the fuel pump and replace it if
necessaryFuel pump failure

Reinstall the timing beltTiming belt slippage

Check related electrical componentsOther related electrical components
cannot work properly

Replace the air filter and clean its
housingBlockage of air filter

Unstable idling speed of the engine

Clean the idling stepper motor and
throttleIdling stepper motor is blocked

Check intake manifold, manifold
gaskets and vacuum hosesLeakage of the intake manifold

Check related harnesses and
replace the ignition coil if necessaryIgnition coil failure

Check other electrical componentsOther electrical components cannot
work properly

Replace spark plugsExcessive spark plug electrode
clearance

Lack of engine power

Clean the fuel system and replace
the fuel filter

The fuel filter is blocked by
excessive impurities in the fuel
system

Reinstall the timing beltIncorrect valve timing

Replace cylinder gasketsLeakage of the cylinder head
gaskets

Measure the cylinder pressure and
repair it if necessaryLow cylinder pressure

Check valve and valve seat ring and
replace them if necessaryDefective tightness in valve
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Clean the fuel system and replace
the fuel filter

The fuel filter is blocked by
excessive impurities in the fuel
sysysystststemee

Test the fuel pump aaandndnd rrrepeplalalacecece iiittt ifif
neceessssssaryFueel pumumump failure

Reinnnstststalalallll thththee tititimimim ngngng beltTimingngng bbbelt slippppppage

Check related eleleleccctrtrtricicicalalal cccomomompopoponeneneeentsssOtOtOtheheher r r rererelateteted d d elelelececectrtrtricccalalal ccomomompopoponenenentntntsss
ccannnnnnot wwworoo k prrropopoperererlylyly

Replaceee thththe ee air fififiltltlteeer a ddnd cllleannn its
housingggBlBlBBBBBBB ococoo kage of aiir r fifififff ltltlltltl errr

Unnnnnnnstststststsstsstababababababababbbleeeeeee iiiiiiiidldldldldldldd iinininiii gggggggg spspspspspsspspspspeeeeee d of the engine

Clean the idling ssstetetepppppper motor and
throttleIdIdIdlililingngng sssteteteppppppererer mmmotototororor iiisss blblblococockekekeddd

ChChCChChChChChChChCC ececececececececececk kkkkkkkkk ininnnninnnnintatatatattatttakekekekeeekekkee mmmmmmmmmanananananannanaanna ififfifffffolololololololo d,d,d,ddddd mmmmmmmmmmananananannanannififfiffifffololooooololololddddddddd
gaskkkkkkkets and dddd vaaaacucucucucuc um hhhhhosesLeakage of the intake manifold

Check related harnesses and
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Maintenance recommendationsPossible causesSymptoms

Refill good fuel and replace the
three-way catalytic converter

Blockage of the three-way catalytic
converter

Test the ignition cable resistance
and replace it if necessaryExcessive ignition cable resistance

Test the ignition coil and replace it
if necessaryIgnition coil failure

Replace the fuel filter and clean the
fuel injector, and replace them if
necessary

Poor atomization at the fuel injector

Check the exhaust systemPoor exhaust in the exhaust system

Check the air intake systemInsufficient air into the air intake
system

Check the related components like
the knock sensor.Ignition timing deviation

Check other electrical componentsOther electrical components cannot
work properly
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3 Engine Accessories

3.1 Poly V-belt and accessories...................................................................................................................71
3.2 Removing and installing the poly V-belt...............................................................................................72
3.3 Removing and installing the poly V-belt tensioner and idler..............................................................73
3.4 Removing and installing the accessory bracket .................................................................................74
3.5 Engine mount..........................................................................................................................................75
3.6 Inspection................................................................................................................................................77

3.1 Poly V-belt and accessories

Engine belt arrangement diagram

1. Generator pulley
2. Idler
3. Air conditioner compressor pulley
4. Crankshaft damping pulley
5. Poly V-belt
6. Poly V-belt tension pulley
7. Power steering pump pulley
8. Power steering belt
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6. Poly V-belt tension pulley
7. Power steering pump pulley
8. Power steering bbbbbbbbbbeleeeeeee t
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3.2 Removing and installing the poly V-belt

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Remove the right front wheel.=> refer to page 760
3. Remove the right front wheel fender board.
4. Remove the power steering belt.

5. Use wrench (-2-) to pull the poly V-belt tension pulley
in the (-arrow-) direction and insert a lock pin bar
(-1-) into a lockhole of the tension pulley so as to lock
it.After locking it, remove the poly V-belt (-3-).

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

1. Remove oil stain and other impurities from the belt
prior to installation.

2. Visually inspect the poly V-belt to check if there are
excessively worn or inner cords are pulled out of the
poly V-belt.

3. It is permissible that there are cracks on rack sides
of the poly V-belt.

4. Replace the poly V-belt with missing racks.
5. After installing the poly V-belt, rotate the crankshaft

damping pulley clockwise and check the rotation
condition of the belt and ensure that the belt is
properly installed into pulley grooves.
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Instttttttalalallllaaaaaaaatttititititt onnnnnnn

Installation ssssssshhhahh ll follow the reverse sequennncecece of theee
remomoval prprprocccedure. PPPleeeasasseee papaay attention to ttthe fololollololowiww ngg
notttes:

11. RRemove oilil staiin aa dndd o hther iimppuriitiies ffrom thhe bb lelt
prprprprprprprprprrioioioioioioioioii rrrr rr r tototototototototoo iiiiiiinsnsnsnsnsnsnsnsnsnn tatatatatatatatalllllllll atatatatatattioioiooooooon.n.n.n.n.n.n.n

2222.22222 ViViViViViVViiisuuallyy inspe tcttttct tttttttthe p loly y V-belt to chececkkk kkkk ififififififii ttttttttthhhhhehhhh re are
excessively worn or inner cords are pulled out of the
popppp lyyyyy V-belt.

3333.33 ItIttItItItIttItt iissssssss pepepepeeepeerrmrmrmrmrmrmrmmr iisisisiiii sisissisiisisss blblblblbblbblblbleeeeee that there are cracks on rack sides
of the poly V-belt.

4 Replace the poly V-belt with missing racks
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3.3 Removing and installing the poly V-belt tensioner and idler

Removal

1. Remove the poly V-belt => refer to page 72.

2. Unscrew the fixing bolts (-arrow-) and remove the
idler (-1-).

- Tightening torque of the idler fixing bolt: 25±2
N•m

3. Unscrew the fixing bolts (-arrow-) and remove the
poly V-belt tensioner (-1-).

- Tightening torque of the tensioner fixing bolt: 25±2
N•m

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

1. Rotate the poly V-belt tension pulley and idler to
check whether they can rotate freely.

2. Shake the wheel to check whether the bearing is
loose.
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3. Unscrew the fixing bolts (-arrow-) and remove the
poly V-belt tensioner (-1-).

- Tightening torrrrrrrrrrquqqqqqq e of the tennnsisisionononererer fffixixixing bolt: 25±2
NNNNNNN••••••••mmmmmm

InInInInststststalalalallalalalatitititiononon ssshahahahallllllll ffffolololollolololowww ththththeee rerereveveversrsrseee sesesequququenenencecece oooffff ththththeee
removal procedure. Please pay attention to the following
nnnnonn teeeeeeeees:s:s:s:s:s:s::ss:

1. Rotate the poly V-belt tension pulley and idler to

WWW.DIGITALKHODRO.COM 021 62 99 92 92 

WWW.DIGITALKHODRO.COM 021 62 99 92 92 



3.4 Removing and installing the accessory bracket

Removal

1. Remove the generator.=> refer to page 983
2. Remove the poly V-belt tensioner and idler . => refer

to page 73

3. Unscrew fixing nuts and bolts (-arrow-) and remove
the idler (-1-).

- Tightening torque of the fixing nut: 65±5 N•m

- Tightening torque of the fixing bolt: 55±5 N•m

Installation

Installation shall follow the reverse sequence of the removal procedure.
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Installation

IIInstststtstststalalaalalallallalaalaaaatititittiiiooonoonooo ssssssshhahhhhhhh lllllll fff llollllow wwwwww thththhhhhhhthe reverssse sseequenennceee ooof thththe remomomovvval prroc ddedureee.
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3.5 Engine mount

The engine front mount assembly drawing

1. Nut

- --To fasten front mount bracket to front mount
rubber washer

2. Bolt

- --To fasten front mount bracket to engine

3. Front mount rubber washer

- --To connect front mount bracket to front crossrail

4. Bolt

- --To fasten front mount rubber washer to front
crossrail

5. Bolt

- --To fasten front mount rubber washer to front
crossrail

6. Bolt

- --To fasten front mount bracket to engine

7. Front mount bracket

- --To connect front mount rubber washer to engine

The engine rear mount assembly drawing

1. Bolt

- --To fasten rear mount bracket to rear mount rubber
washer

2. Bolt

- --To fasten rear mount bracket to engine

3. Bolt

- --To fasten rear mount rubber washer to subframe

4. Bolt

- --To fasten rear mount rubber washer to subframe

5. Rear mount rubber washer

- --To connect rear mount rubber washer to subframe

6. Rear mount bracket

- --To connect rear mount rubber washer to engine
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5. Bolt

- --To fasten fronnnnnnnnnt ttt mount rubbbberere wwwasasasheheher to front
crcrcrcccrcrcc osssrsrsrsrsrsrsrsrs aiaiaiaaiaillllll

66. BoBoBoBoBoBoBoBolttttttt

- --To fastttten front mount bracket to engine

777. FrFrFrononont tt momomounununttt brbrbracacackekeettt

- --TToTo ccononnene tctct fffroro tntnt mmouou tntnt rr bububbbeberr wawa hshsherer tttoo enen igiginene

The engine rear mount assembly drawing

1111. BBBBBoBBB lttlt

T f t t b k t t t bb
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The transaxle side mount assembly drawing

1. Bolt

- --To fasten transaxle side mount bracket to
transaxle side mount rubber washer

2. Bolt

- --To fasten transaxle side mount rubber washer to
subframe

3. Transaxle side mount bracket

- --To connect transaxle to transaxle side mount
rubber washer

4. Bolt

- --To fasten transaxle side mount bracket to
transaxle

5. Transaxle side mount rubber washer

- --To connect transaxle side mount bracket to
subframe
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5. Transaxle side mount rubber washer

- --To connect transaxle side mount bracket to
subframe
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3.6 Inspection

Inspecting the poly V-belt tension pulley and idler

Note

• Check every part of the pulley and idle carefully and replace those parts timely if they fail to meet
requirements.

1. Manually rotate the poly V-belt tension pulley and
idler to check whether they have abnormal noise and
whether they can rotate freely.

2. Shake the poly V-belt tension pulley and idler radially
and axially to check if they are too loose.

3. Check if working faces of poly V-belt tension pulley
and idler are damaged.

4. Check if the tensioning return of tensioner is properly
repositioned and if tensioning force suffices.

Inspecting the timing belt tension pulley

1. Manually rotate the timing belt tension pulley to check
whether it has abnormal noise and whether it can
rotate freely.

2. Pull the timing belt tension pulley radially and axially
to check if it is too loose.

3. Check if the working face of the timing belt tension
pulley is damaged.
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Inspecttit ng the timiiing belt tension pulllllley

1.1.11.11.1.1. MaMaMaMaaMaMaMaManunununnununuualalalaalaalaallylylylyylylylyyyy rrrrrrrrrototototototototatatatatatatta e eee eee ththththhthhhheee e e eee tititititititiiit mimimimimmmimm ngngngngnggnggngg bbbbbbbbbeleelelelelelellttt ttttt teteteteteteteteteensnsnnn ioioiooooooonnnn n nnnn pupupupupupupupupup lllllllllllllleyeyeeyeeyey tttttttto oooooo o chchchchchchchchchecececececccececkkkkk
whwhwhwhwhwhwhwhwheteteteteteete hehheerrrr rrrrr iiiitit hasasasassss aaaaaaaabbbbbnbnbbnb ormamamamammamaaallllllll noiise anannnnnnndddddd ddd whwhwhwhhhhhheteetetetetetetee heheeheheheheheherrrr rrrrr itt can
rorottatattete ffffrere lelelyy.

2. Pull the timing belt tension pulley radially and axially
totototoototototoo ccccccccchehehehheheheckckckckckckccc iiiiiiiiiiffff ffff itttttttt iiiiiiiiiisssss s totototototottt o loose.

3. Check if the working face of the timing belt tension
pulley is damaged.
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4 Engine Oil Seal

4.1 Removing and installing the camshaft oil seal....................................................................................78
4.2 Removing and installing the front crankshaft oil seal.........................................................................79
4.3 Removing and installing the rear crankshaft oil seal..........................................................................80

4.1 Removing and installing the camshaft oil seal

Removal

1. Remove the timing belt .=> refer to page 88

2. Unscrew the fixing bolt (-arrow-) and remove the
camshaft timing pulley (-1-).

- Tightening torque of camshaft timing pulley fixing
bolt: 95±5 N•m

3. Wrap some tapes on a flat tip screwdriver and
carefully pry off the front camshaft oil seal (-1-).

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

1. Clean impurities such as residual sealant and oil on
seal installing surface.

2. Apply oil to the front camshaft oil seal lip to install it
properly, otherwise, the seal is likely to be damaged.

3. Apply sealant to seal outer contact area.

4. Other installation shall follow the reverse sequence
of the removal procedure.
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33. WWWrapp sososomemm  tapapapeseses ooon n a aa flflflatatat tippp scrcc ewwwdrdrdrivvveree  andndnd
cacacarererefufufullllllyyy prprpryyy ofofoff ff thththe e frfrfrononontt t cacacamsmsmshahahaftftft oooililil ssseeeal (-(-(-1-1-1-).))
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4.2 Removing and installing the front crankshaft oil seal

Removal

1. Remove the right front wheel and its fender board
.=> refer to page 760

2. Remove the timing belt .=> refer to page 88

3. Wrap some tapes on a flat tip screwdriver and
carefully pry off the front camshaft oil seal (-1-).

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

1. Clean impurities such as oil and residual sealant on
seal installing surface.

2. Apply oil to the front camshaft oil seal lip to install it
properly, otherwise, the seal is likely to be damaged.

3. Apply sealant to seal outer contact area.
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Installation

Insttaaalaalaa lalaaalaaaaatiiiiionooo ssssssssshhhahhh ll follow ththththhhhhe reverssse sseequq enennceee ooof the
rereremmmom val prprprprp ococococococcedededdededede ururureee. PPPPlelelelease papapayyy atatattttentttioioionnn tototo ttthehehe fffololollololowiwiwingngng
notes:

1. Cleaeaean imimimpuritiess such as oil anddd rrresee iddduauu l seseealaa ant tt ononon
sesesealalalal iiiinsnsnstatatatallllllllininininggg sususurfrfrfrfacacaceee.

2.222.2.2.2.2. ApApApApApApApApApApplplplplpplplp y y y yy y yyy ooioioioioioioioiillllll lll tototototototototo ttttthehehhehehehe fffffffrororororororororontntnttntnntntnn ccccccccamamamamammammammshshsshshshshshshsh ffafafafafafaafafttttt tt oooioioooioio llllll sesesesseeeseseealaalalaaaa llllllipipipipipipipp ttttttttooooo ininininininininststsstststststs alalalalalalalalallllll ititititititi
prprp opoppererlylyy,,, ototheherwrwisise,e,, tthehe sseaeall isis llikikelelyy y toto bbee dadamamagegeg d.d.

3. Apply sealant to seal outer contact area.
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4.3 Removing and installing the rear crankshaft oil seal

Removal

1. Discharge the oil .=> refer to page 31
2. Remove the oil pan .=> refer to page 160
3. Remove the transaxle .=> refer to page 920
4. Remove the flywheel .=> refer to page 102

5. Unscrew the fixing bolts (-arrow-) and remove the
rear crankshaft oil seal (-1-).

- Tightening torque of the fixing bolt of the rear
crankshaft oil seal: 9±1 N•m

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

1. Remove residual sealant and gaskets on the
cyclinder block.

2. Apply oil to the rear camshaft oil seal lip to install it
properly, otherwise, the seal is likely to be damaged.

3. Apply sealant to both sides of the rear crankshaft oil
seal.

80 Chery Automobile Co., Ltd.
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InInInInIInstststststststststalaaaaaa laaaaaatitititititititit ononononononnnnn

InIInInInststststststsss allatitiiiiionononononononno ssssssshahahahahhahah llllllll ffffolololollolololowwwwwww w ttttht e rerereveveversrsrse seeequququenenencecece ooofff thththeee
removal procedure. Please pay attention to the following
nononotetetes:s:s:

111. ReReRemomomoveveve rrresesesidididuauaualll sesesealalalanananttt anananddd gagagasksksketetetsss ononon ttthehehe
cycycycyycycycycyyclclclcclclcclclininininininnndededededededededer r rr rrrr blblblblbblblblococococococoock.kkk.kk.k..

2. ApAppplpp y yy oiil to the rear camshaft oil seal lil ppp to install it
properly, otherwise, the seal is likely to be damaged.

3333.33 ApApApAppApApApApApApApplplplplplpppply sesesesessessees alaaalaalaaa annnnnnnnnt tttt t ttt totototoooootottt  both sides of the rear crankshaft oil
seal.
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5 Engine Assembly

5.1 Removing and installing the engine assembly....................................................................................81

5.1 Removing and installing the engine assembly

Maintenance tools and common equipment

Engine lifting tools

Engine hanger

Removal

1. Switch off all electrical equipment and ignition switch
and then pull out the ignition key.

2. Disconnect the battery negative terminal.
3. Discharge the oil .=> refer to page 31
4. Discharge the coolant . => refer to page 177
5. Recover the air conditioner refrigerant .=> refer to

page 1247
6. Remove the three-way catalytic converter and the

front exhaust pipe .=> refer to page 224
7. Remove the battery and the bracket .=> refer to page

976
8. Remove the radiator fans .=> refer to page 185
9. Remove the power steering belt .
10. Disconnect the power steering pump to engine and

hang the power steering pump on the front cross
member.=> refer to page 662

11. Remove the air conditioner compressor and its
brakcet .=> refer to page 1257
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Engine lifting tools

EnEEEEEEE gine hangeeerrr

eReeReeeReeRemmmmommm vavavaavaaallllll

1. Switch off all electcc rical equipment and igggnition switch
ananandd ththhenenen pppululull l l ououout t t thhheee igigignininitititiononon kkkeyeyey...

2. Disconnect the bab ttery negative tttermiiinal.
3333 DDD. Disisisischchchchararargegege tttthehehehe oooilililil .=>=>=>=> rrrrefefefefeferererer tttttoooo papapapagegegege 3131313131
44444444. D. DD. DDD. DDisisisssisisisischchchccchchharararararararargegegegegegegegegegg tttttttthehehehehehehhe cccccccccooooooooooooo laaalalalalalalaantntntntntntntn . =>=>=>=>=>=> rrrrrrefefefefefefffeee erererererereeee ttttttooooooo papapapapapapapp gegegegegegegeg  17171111 7777777
555555555. R. RRRRRRRRececececececececooovo ererererererererr ttheh aaaaaaaiririririririrr ccccccccon idiiitititittitititionononononononono er refrigegegegegeegeerrrantntttttttt .=>=>=>=>=>= rrrrrrrreefee er to

papagege 12121212124747474747
6. Remove the three-way catalytic converter and the

frfrfrfrrfrfrfrfrrononononononononno ttt tttt exexexexexxexexxexhahahahaaahaahaaususssusssssttttttttt pipipipipipipipp pppeppp  .=> refer to page 224
7. Remove the battery and the bracket .=> refer to page

976
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12. Unscrew the fixing bolts (-arrow-), loosen the clamps
(-1-) and (-3-) and disengage the hoses (-2-) and
(-4-) and then remove the air filter assembly.

13. Disconnect the ignition coil connector (-5-), unscrew
the fixing bolts (-arrow-) and pull out the ignition cable
from cyclinder (-1-) to cyclinder (-4-) and then remove
the ignition coil and igniton cable.

14. Disconnect the ignition coil connectors (-1-), (-2-)
and (-4-), loosen the clamps (-arrow-), disengage
the hoses (-3-), (-6-) and (-7-), unscrew the fixing
bolt (-5-) and disconnect the earth cable.

15. Disconnect the coolant temperature sensor connector
(-1-) and the vehicle speed sensor connector (-2-).

The following steps 16 and 17 are applied to vehicles equipped with electronic throttles

82 Chery Automobile Co., Ltd.
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144144.. DiDiDiDiDiDiD scccccconononononononnenenenenenenectctctcttctc tttthhe iigngngnnngnnititititititittioioioioioioion cocoililil cconononneeectctctororrs s s (-(-(-1-1-1-),),), ((( 22-2-)-)-)
and (-4-),)),),, llllloosen the clamps (-arrow-), dididisssengagggeee
the hooses (-3-), (((-6-) andn (((-7-), unscrew the fif xix ng
boboboltltlt (((-5-5-5-)-)-) aaandndnd dddisisiscococonnnnnnececect t t thththeee eaeaeartrtrthhh cacacablblble.e.e.
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16. Disconnect the electronic throttle connector (-1-).

17. Disconnect the electronic throttle connector (-1-).

The following step 18 is applied to vehicles equipped with electronic throttles

18. Loosen the clamps (-arrow-), pull out the crankcase
ventilation hose (-1-), the vacuum booster hose (-2-)
and the activated carbon canister hose (-3-), and
then disconnect the throttle position sensor connector
(-4-), the stepper motor connector (-5-) and the intake
air pressure/temperature sensor connector (-6-).

The following steps 19 to 33 are applied to all vehicles

19. Loosen the clamp (-arrow B-) and pull out the fuel
steam pipe (-1-), unscrew the fixing bolt (-arrow A-)
and disengage the activated carbon canister solenoid
valve from the intake manifold. Disconnect the knock
sensor connector (-2-).
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ThhThhThThTheeeeee ee fffffof llllllllllowowowowowowowwo inininiini g g g ggg g g stsstststepepepep 1111188888888 iiiisiii aaapppppplililiededed tooo vevevehihihiclclcleseses eeequququipipippepepeddd wiwiwiththth eeelelelectctctrororonnnic thrororottttttleleles

1818. LoLoLoosenenen tttheheh clalaampmpmps s s (-(-(-arara rororow-ww-),),), pppululull ououut t t thththee e crananankckckcaseee
eventntntilililatatatioioionn hhohosesese ((( 11-1 ))-), thththeee vaaccuumumm bbboooooostststeer hhhosososee (-(-(-2-2-2-)))

and the activated carbon canister hose (-3-), and
then disconnect thththe e e thtt rottle posittion sess nsor connectoror
(-(-(-(-(-(-(-(-4-4-4-4-4-4-44-44 ),),)),),)),) ttttttttthehehehehehehehehehee sssssssssstetetetetetetetet pppppppppppppp erereerrerere mmmmmmmmmototottototto orooororororor cccccccccononononononononnoonnnnenenenenennenenectctctctctctctctc ororoororororoo (((((-5-5-5--5555-55-)-)-)-)-)-)-)-) aaaaaaaaaandndndndndndndndd tttthehehehhehehehe iiiiiiintntntntntntntntakakakakakakakakkaa eeeeeeee
aiaiiiaiair prp esssssuss re/tttemmmmpep ratututtututt rererere sensor coc nnnecececectottotttotot rrrrr (-6-).
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20. Disconnect the engine oil pressure switch connector
(-2-), unscrew the fixing bolts (-arrow-) and remove
the lower intake manifold bracket (-1-).

- Tightening torque of the fixing bolt of the lower
intake manifold bracket (upper): 18±2 N•m

- Tightening torque of the fixing bolt of the lower
intake manifold bracket (lower): 27±2 N•m

21. Remove the generator (-1-) .=> refer to page 983
22. Remove the exhaust manifold (-2-) .=> refer to page

221

23. Unscrew the bolts (-arrow-) and remove accessory
bracket (-1-).

- Tightening torque of the fixing nut: 65±5 N•m

- Tightening torque of the fixing bolt: 55±5 N•m

24. As shown in the figure, install the engine exhaust
manifold side lug (-1-) and screw on nuts (-arrow-).

84 Chery Automobile Co., Ltd.
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2323.. UnUnUnUnUnUnU scscccscccrererererererew w wwww w thhhhhhe e bboltlts (-(-(-(-(-(-(-( aaaaaraa rooow-) ) ) anananddd rereremomoovevev aaaccccccessoryryy
bracket (-((----(-111-111 ).

--- TiTT ghghghteteteniiingngng tttorororququque ee ofoo tttheheh fffixixixinnng gg nununut:t:t: 666555±±±5 NNN•••mmm

- Tightening torque of the fixing bolt: 55±5 N•m
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25. As shown in the figure, use the engine hanger (-1-)
to fix the engine assembly (-2-).

26. Remove the transaxle .=> refer to page 920
27. Lower vehicle body and support the engine assembly

with a mobile jack and then remove the engine
hanger.

28. Use iron chains to fix the engine intake manifold side
lug and exhaust manifold side lug respectively and
use the engine lifting tools to fix the engine.

29. Unscrew the fixing bolts (-arrow-) and disengage the
rear mount bracket (-1-) from the rear mount rubber
washer.

- Tightening torque of the bolt connecting the rear
mount bracket to the rear mount rubber washer:
65±5 N•m

30. Unscrew the fixing bolts and nuts (-arrow-) and
remove the engine front mount rubber washer (-1-).

- Tightening torque of the nut connecting the front
mount bracket to the front mount rubber washer:
65±5 N•m

- Tightening torque of the (two) bolts connecting
the front mount rubber washer to the front cross
member: 25±3 N•m

- Tightening torque of (one) bolt connecting the
front mount rubber washer to the front cross
member: 65±5 N•m

31. Remove the engine hood.
32. Use the engine lifting tools to lift the engine to a

certain height and lift the engine assembly out of
engine compartment.

Installation

Installation shall follow the reverse sequence of the
removal procedure.
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29. Unscrew the fixing bolts (-arrow-) and disengage the
rear mount brackete  (-1-) from tht ee reara  mount rubber
waww sherererererer....

----- TiTiTiTiTiTiTiTTighgggggg teeeeeeeeennninnn ng torquuuueeeee eee ofoo  the boolo ttt cocoonnneccctinnng the rear
momomomomomomooununnununununu t brbrbrbbrbrbb acacacackekekettt totototototototo ttttheee rrreaeaearrr mmmounununtt rururubbbbbbererer wwwasasasheher:r:r:
65±5 NNNNNN•m

30. Unscrew the fixing bolts and nuts (-arrow-) and
rerereerererreeremommomomomommmm veeveevevevevee tttttttthehhehhhhhhh eeeeeeeeengngnggngngngnnginiii e front mount rubber washer (-1-).

- Tightening torque of the nut connecting the front
mount bracket to the front mount rubber washer:
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6 Timing Belt

6.1 The timing belt assembly drawing.........................................................................................................86
6.2 Timing belt flow chart.............................................................................................................................87
6.3 Removing and installing the timing belt...............................................................................................88
6.4 Inspecting the timing belt.......................................................................................................................91

6.1 The timing belt assembly drawing

2. Timing belt upper guard1. Bolt
4. Camshaft timing pulley fixing bolt3. Timing belt
6. Camshaft timing pulley5. Gasket
8. Gasket7. Engine
10. Timing belt lower guard9. Crankshaft timing pulley
12. Gasket11. Crankshaft damping pulley
14. Timing belt tensiong pulley13. Fixing bolt of the crankshaft damping pulley
16. Coolant pump15. Bolt
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6.2 Timing belt flow chart

1. Camshaft timing pulley
2. Timing belt
3. Crankshaft timing pulley
4. Coolant pump
5. Timing belt tensiong pulley lll02

87Chery Automobile Co., Ltd.
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6.3 Removing and installing the timing belt

Note

• You must fasten the crankshaft or flywheel when removing the fixing bolt of the crankshaft damping
pulley.

Removal

1. Remove the right front wheel and its fender board
.=> refer to page 760

2. Remove the power steering belt .
3. Remove the poly V-belt .=> refer to page 72

4. Unscrew the fixing bolts (-arrow-) and remove the
timing belt upper guide (-1-).

5. As shown in the figure, rotate the crankshaft damping
pulley so that the mark (-arrow-) on the camshaft
timing pulley (-1-) is aligned with the mark (-3-) on
the cyclinder head.The mark (-2-) on the crankshaft
damping pulley should be aligned with the fifth
protrudent mark (-4-) on the timing belt lower guide.

6. Engage the reverse gear in the transaxle so that
crankshaft is connected with the transaxle. Another
technician holds down the brake pedal to lock the
crankshaft with the aid of the mechanical drive
mechanism.

88 Chery Automobile Co., Ltd.

02 - Engine Mechanism

02lll

5. As shohoh wwn in the fifif gure, rotate thee ccrankkkshaft tt dadad mpinini g
pupupulllllleyeyey sssooo thththatatat ttthehehe mmmarararkkk (-(( arararrororow-ww ))) ononon ttthehehe cccamamamshshshafafafttt
tit mimm ngngngngnggngg ppppppppulululululleleellelleley yyyy (-(-((((( 1-1-11-1111-11 ) ) ) ) )) ) isissssssss aaaaligngggg ededed wwwwwwwwittitititittititth hh ththhhhhhhhe eee e e e mamamamamarkrrrk (-3333333-)) ooooooooonnnnnnnn
thththththththhhthe e e e e eeeee cycycycycycycyclclclclclclcllclinininininininininndedededededededdd r rrrrrr heheheheheeeheheh adadadadadadadadada T.TTTTTTTThehehehehehehehehee mmmmmmmmmaraararrarrkkkkkkkk kk ((-(-(-(-(-(((( 2-2-2-2-2-2-2-2-2-) )) ))) onoononononoonon ttttttttthehehhehehheheheheh cccccccrarararararararr nknknknknknknkknkshshshshhshshshhhafafafafafafafafttttttt
dadadadampmpmpininininggg pupupulllllllleyeyey ssshohohohoululululdddd bebebebe aaalilililigngngneddededed wwwitititithhhhh ththththeee fififififtftftfthhhh
protrudent mark (-4-) on the timing belt lower guide.
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7. Unscrew the fixing bolts of crankshaft damping pulley
(-arrow-) and remove the crankshaft damping pulley
(-1-).

- Tightening torque of the fixing bolt of the
crankshaft damping pulley: 110±5 N•m

8. Unscrew the fixing bolts (-arrow-) and remove the
timing belt lower guide (-1-).

9. Unscrew the fixing bolts (-arrow-), loosen the timing
belt tension pulley (-2-) and then remove the timing
belt (-1-).

Installation

1. Install the timing belt (-2-) and verify that the mark
ARROW on the camshaft timing pulley hole is aligned
with the mark DOT on the cyclinder head (top left
sectional drawing) and the raised mark on the
crankshaft timing pulley is alinged with the mark on
the oil pump housing (bottom right sectional drawing).
Check if the timing belt is properly installed in the
camshaft timing pulley (-1-), the timing belt tension
pulley (-5-), the coolant pump pulley (-4-) and the
crankshaft timing pulley (-3-).
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belt (-1-)).
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2. Adjust the timing belt tension pulley (-2-) and screw
on the fixing bolt (-arrow-) so that the timing belt is
in a proper tension.

• Tightening torque of the bolt: 18±2 N•m

3. Rotate the crankshaft for one turn to check if the
timing mark is deviated. If it is deviated, remove the
belt and reinstall it.

4. Other installation shall follow the reverse sequence
of the removal procedure.
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6.4 Inspecting the timing belt

Note

• A few cracks on the inner tooth of belts are normal.

1. If one of the following occurs to the timing belt, please
replace it as soon as possible.

a. Rubber cracks (-1-4-).
b. Loosened cord (-2-).
c. Wear (-3-).
d. Tooth disengagement (-6-).
e. Abnormal wear (-5-).
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1 General Information

1.1 Overview..................................................................................................................................................93
1.2 Product specifications............................................................................................................................94
1.3 The crankshaft mechanism assembly drawing....................................................................................96
1.4 The piston conrod mechanism assembly drawing..............................................................................97

1.1 Overview

1. Crank/conrod mechanism is to transform the thermal energy generated by the fuel combustion into the
mechanical energy that fuels the piston alternative motion and then the energy is transmitted through the
flywheel during the piston alternative motion into the crankshaft motion of rotation.

2. Crank/conrod mechanism is the main parts that help the engine realize the working cycle and complete the
energy conversion.

3. During the power stroke, the mechanism uses the thermal energy generated by the fuel combustion to push
the piston for alternative motion and then the piston drives the crankshaft motion of rotation, thus converting
it into the mechanical energy and outputing power.During other strokes, the conrod drives the piston to
move alternatively by virtue of the revolution inertia of the crank and the flywheel, thus creating conditions
for the next work.

4. The crank/conrod mechanism consists of the following parts:

a. Cylinder block
b. Crankshaft
c. Piston
d. Piston ring
e. Piston pin
f. Conrod
g. Flywheel

Caution

• Before installing parts, remove impurities and moisture on the surface of parts and apply clean lubricant
to areas that suffer from friction and need lubricating.

• When installing parts, do not scrape precision contact surface and fitting surface. If parts are found to
be scratched and incompatible with installation standards, they should be replaced.
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4. The crank/conrod mechanism consists of the following parts:

a. Cylinder blockckckkckkk
b.bbbbbbbb CrCrCrCrCrCrCrCrC ananananananana kskkkkkkkkk haaaaaaaaftftftftfft
cccc.c PiPiPiPPiPiPiPiP stonnnnnnnn
ddddd.d.d. PiPPiPiPiPiPiPiststsstssststononononononono rrrrrrrininininingggg
e. Pistonnnnnn ppin
f.f.f. Cooonrododo
ggg. FlFlFlywywywheheheelelel

CaCaCaCaCautututututioioioioionnnnn

•••• BBeBeffoforere iiinsnsttatalllllliiningg papa trtrtss, rrememovovee iimimpupu iriritititieses aa dndnd mm ioioi tststururee onon ttthhehe ssururffaafaace of parts and apply clean lubricant
to areas that suffer from friction and need lubricating.

• WhWhWhWWWhWWWWWW enenenenenenenen iiiiinsnnnnnnnnn tatatatataatataataallllllllinniininininnnng parts, do not scrape precision contact surface and fititittitittttttitiitiittittititt ngngngngngngnggngngng sssssssssurururururururuuru fafaffafafafafaafafacececeececee.. . IfffIff pppppppppparaarararararararra tststststststsst aaaaaaaareereerererre fffffffffouououououououndndndnddndndndndd ttttttooooooo
be scratched and incompatible with installation standards, they should be replaced.
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1.2 Product specifications

Torque specifications

Torque (N•m)Component

95±5Main bearing cap bolt and stud

33±3Fixing bolt of the conrod cap

110±5Fixing bolt of the flywheel

22±2Cylinder block oil passage screwed plug

Cylinder block

Standard value (mm)Item

0.05Upper surface planeness

0.05Cylinder block wear limit

0.20Sum of wear limits for cylinder block and cylinder head

206±0.05Overall height

0.008/0.01Cylinder bore roundness/straightness

Crankshaft

Standard valueItem

0.198±0.105Axial clearance

Crankshaft conrod journal

Standard valueItem

44.9±0.01Diameter

0.008Parallelism to main journals

Crankshaft main journal

Standard value (mm)Item

48.99±0.01Diameter

0.05Radial runout

0.008Cylindricity

0.005Roundness

Conrod

Standard value (mm)Item

0.033±0.027Radial clearance of conrod bearing shell

0.36±0.027Conrod tip axial clearance

Piston pin

Standard value (mm)Item

20.622 20.625WDiameter
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206±0.05Overall height

0.008/0.01Cylinder bore roundness/straightness

CrCrCrCrCrCrrananananannannnankssssssssshahahahahahhahahaftftftftftfttf

Stananandadadardrdrd vvvalalalueueueItememem

0.191919888±0.105AxAA ial clearance

Crankshaft conrod journal

Standaaardrdrd vvv llalueItItItItIttememememememememem

44.9±0.01Diameter

0.008Parallelism to main journals

Crankshaft main journal
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Standard value (mm)Item

20.625 20.628R

20.628 20.631L

20.635 20.638W

Piston pin hole diameter 20.638 20.641R

20.641 20.644L

61.4±0.4Length

Piston

Standard value (mm)Item

77.345±0.02Piston skirt diameter

Piston ring

Standard value (mm)Item

0.06±0.02Top ring
Side clearance

0.05±0.02Second ring

0.27±0.07Top ring
Closed gap

0.47±0.07Second ring

1.98±0.01Top ring

Height 1.48±0.01Second ring

1.92±0.05Oil ring

Piston ring slot

Standard value (mm)Item

1.24±0.01Top ring

Height 1.53±0.01Second ring

2.02±0.01Oil ring

70.4±0.1Top ring

Depth 69.7±0.1Second ring

71.4±0.1Oil ring
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0.06±0.02Top ring
Side clearance

0.05±0.02Second ring

0.27±0.07TTTop p ririringnn
CCCClCCCCC osed gapapapapapppp

0.47±0...00707SeSeSecococondndnd rrrinininggg

11.989898±±±0.01ToToTop ringgg

HeHeeigigighhtht 1...484848±±±0.00 010101SeSeSecoocondndnd rrrinnnggg

1.929292±±±000.05OiOO l ring

PiPiPPiPPiPiPistststststststssts ononononononoonon rrrrrrrinininininininininggggggggggg slslslslslslslsls ototototototoo

Standard vallue (mm)IItItem

1.1.1.1.1.1.24242424242424±±±±±±±±±±±0.0.00.0.00.0.01001001001Top ring

Height 1.5353535353535 ±0.01Second ring

2 02±0 01Oil ring
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1.3 The crankshaft mechanism assembly drawing

2. Fixing bolt of the crankshaft main bearing cap1. Fixing stud of the crankshaft main bearing cap
4. Crankshaft main bearing shell (Upper)3. Crankshaft main bearing cap
6. Crankshaft main bearing shell (Lower)5. Crankshaft
8. Cylinder block7. Thrust washer
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4. Crankshaft main bearing shell (Upper)3. Crankshaft main bearing cap
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1.4 The piston conrod mechanism assembly drawing

2. Piston pin1. Piston
4. Second compression ring3. Top compression ring
6. Oil ring expander5. Upper oil ring rail
8. Conrod7. Lower oil ring rail
10. Conrod cap9. Conrod bearing shell

11. Bolt
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4. Second compression ring3. Top compression ring
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10. Conrod cap9. Conrod bearing shell
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2 Diagnosis and Inspection

2.1 Inspecting the cylinder pressure...........................................................................................................98
2.2 Crank conrod mechanism fault list.....................................................................................................100

2.1 Inspecting the cylinder pressure

Maintenance tools and common equipment

Cylinder pressure tester

Preconditions:

1. Preheat the engine to a normal temperature (cooling
fan starts).

2. Oil level is in standard range.
3. Wide-open throttle.
4. Pull out the fuel pump fuses.

Inspection

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Pull out the igniton cable and unscrew all spark plugs.

3. As shown in the figure, install the cylinder pressure
tester onto the cylinder to be inspected and preload
the instrument.

4. Depress the accelerator pedal fully, start the engine
and keep it running for three to five seconds and
record the measured pressure indication.Then press
the bleed button on the cylinder pressure tester to
zero out the instrument. Measure it for three times

98 Chery Automobile Co., Ltd.

02 - Engine Mechanism

02lll

Cylinder pressure tester

Preccccccconononnonononnddddidddd tiononoononononoo s:

1. Preheat thttthththe engine to a normal temperaattuture (coollliining
fafafan stttararartsss).

222. OiOiOilll leleleveeelll iiis iiin ttstananandadd ddrd range.
3. Wide-opepp n throttle.
4. Pull ooutuu  thehheeehehe fueuelllll pupuupupuppumpmpmpmmmpmpmp fuses.

Inspection

1111. SSSSSSSSwiwiiwiwiww tctttttt h hhhhhh offofofofofo f ff allllllll ellelelee eeectrical equipment and the ignition
switch, and pull out the key.
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with the same method, taking the mean value among
them.The standard cylinder compression pressure
should be 12±2 bar.

5. If an individual cylinder has a too low pressure, you
should first fill 20 to 30 ml oil to the cylinder. The oil
will penetrate into the clearance between the piston
and the cylinder wall in 1 to 2 min, which can seal
the cylinder clearance briefly.You can use the
cylinder pressure tester to measure the pressure
again. If the cylinder pressure rises significantly, it
indicates that the too low cylinder pressure is caused
by a too wide clearance of piston rings or pistons
and cycliner walls. Conversely, if the cylinder
pressure does not change notably, it indicates valve
or cylinder gasket faults.

lll02

99Chery Automobile Co., Ltd.

02 - Engine Mechanism

WWW.DIGITALKHODRO.COM 021 62 99 92 92 

WWW.DIGITALKHODRO.COM 021 62 99 92 92 



2.2 Crank conrod mechanism fault list

Maintenance recommendationsPossible causesSymptoms

Clean the fuel system, remove the
carbon deposit and replace the fuel

Poor fuel quality leads to excessive
carbon deposit in the combustion
chamber

High cylinder pressure Replace cylinder gasketsToo thin cylinder gaskets

Replace cylinder head
Excessive wear on the contact area
between cylinder head and cylinder
block

Recorrect vavle timingWrong valve timing

Low cylinder pressure

Replace cylinder gasketsDefective tightness or damage in
cylinder gasket

Repalce valve and valve guideDefective tightness in valve

Replace pistons
Defective tightness in clearance
between the piston and the cylinder
wall

Replace the piston ring and check
the pistonPiston ring fracture

Adjust the piston ring ends or
replace the piston ringPiston ring ends are aligned

Clean the oil conduit and repair the
engine

Clogged oil conduit and poor
lubrication

Abnormal sound in the crankshaft
main bearing

Repalce the bearing shells and boltsLoose main bearing cap bolts

Check the main journal and replace
the main bearing shell

Excessive wear on main bearing
shell

Check the main journal and replace
the main bearing shell

Poor fit between the bearing shell
and the journal

Check the main journal and replace
the main bearing shell

Wear on the conrod bearing shell
or journal and too wide alignment
gap

Abnormal sound in the conrod
bearing

Replace the oil and check the
conrod journal and the conrodLow oil pressure, oil deterioration or

clogged oil conduit lead to poor
lubrication bearing shell. Replace them if

necesary

Replace the conrods and the
bearing shellsLoose conrod cap bolts

Replace the conrod bearing shell
and check the conrod journal

Excessive wear on the conrod
bearing shell

Replace the pistons and check the
cylinder wall

Too wide clearance between the
piston and the cylinder wall

Piston knock

Replace the pistons and check the
cylinder wall

Excessive wear between the
cylinder wall and the piston

Replace the conrod, the piston and
the cylinder

Eccentric wear occurs on the piston
due to individual conrod deformation

Read the fault code and rectify the
fault according to the fault codeIgnition timing fault
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Replace the piston ring and check
the pistonPiston ring fracture

Adjust the piston ring endss ororor
replace the piston rinnngggPiststooon rrrinning endsds aarerere alignggneeded

Cleaaan n n thththe oil conduittt anananddd rerepapp ir the
engigiginenene

ClClClogogoggegegeddd oioioill cococondndduiuiuittt ananand dd popooororo
lubricccatatatiiion

AbAbAbnononormrmrmalalal sssouououndndnd iiinnn thththe ee crcrcrananankskskshahahaftftft
main bearing

Repalce the beeearararinininggg shells a dnd bbbbbboltssssLoLoLoososose e e mamm ininin bbbeaaaririringnn cccapapap bbbolololtststs

Check the maininin jjjoouournala aandd repeppllalaalaceee
the maininin bbbeaee ringngg sshehehellllll

Excessive wear on main bearing
shshshelelellll

Check thththeee mmmain jououournrnr aaal and replace
the main bearinggg ssshehehellll

PoPPoPoPoPoPoPPooorororororororrorr ffffffffitititititititi bbbbbbetetetetetetetetweweweweweweweww eneenenenenneneee ttttttthehehehehehehehehee bbbbbbbbeaeaeaeaeaeaeaeaeaeaeariririririrrir ngngngngnggngggng ssssssssshehehehehehehehehhelllllll
andd tththhe jjjojj urnal

Check the maaaaainninn jouououououoouo rnall aaaaaaaanddddd replacecccc
ththththththhtththttht eeeeee mamamamamamammamm ininininininininn bbbbbbeaeaeaeaaeaeeeeaarirriringngngngngngngnngngng ssssheheheheheheheheellllllllllllll

Wear on the conrod bearing shell
or journal and too wide alignment
gap

Replace the oil and check the
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Maintenance recommendationsPossible causesSymptoms

Repalce the pistons and the conrod
Excessive wear on the piston pin
and the wrist-pin bush leads to
loose fitAbnormal sound in the piston pin

Repalce the pistons and the conrodExcessive wear on the piston leads
to loose fit
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3 Flywheel

3.1 Removing and installing the flywheel assembly................................................................................102

3.1 Removing and installing the flywheel assembly

Maintenance tools and common equipment

Flywheel locking tool

Removal

1. Remove clutch disc and clutch pressure plate .=>
refer to page 899

2. As shown in the figure, using special tool (-7-), lock
the flywheel, unscrew the fixing bolts (-1-) to (-6-)
and then remove the flywheel (-8-).

Installation

Caution

• It is impermissible to reuse the removed flywheel fixing bolts as they are scrapped.

Note

• Six bolt holes of the flywheel are arranged asymmetrically.There are fitting marking holes on the flywheel.
When the first cylinder of the engine is at the top dead center, adjust the marking hole on the flywheel
over the 12 O'clock position and the flywheel fixing bolts match the crankshaft bolt holes.
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Flywheel locking tool

RRReReReRemmommommmmm vavavavavavavaavalllllll

11111 RRRR. RRRemovovovovvovovvveeee eee clclllllllutuututututchchchch ddddissssisisiscccc cc and dd clclclutututchchch preeessssssururure e e plplplatatateee .=>=>
refer to pppagaga e 899

2. As shown in the figure, using special tool (-7-), lock
ththththeee flflflflywywhhehehe lelelel, nununscscscrerereww ththththeee fifififi ixixixingngng bbbb lolololtststs (((( 111-1 )))-) tttooo ((((-6666-))))
ananananananananandddddddd ththththhththht enenenenenenenenen rrrrrrrrememememememememovovvovvoovovovve eeeee eee ththththhhhheeeee e eeee flflflffflflywywywywywywywywwheheheheheheheheelleleleeleeeel ((((((((((-8-8-8-8--8-- -))))- .....
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Installation shall follow the reverse sequence of the removal procedure. Please pay attention to the following
notes:

1. Check if the crankshaft position signal teeth are
distorted or deformed. Clean the signal teeth prior
to installation.

2. Check if the wear on the starter drive gear rings is
normal. Replace them in case of excessive wear.

3. The flywheel installation holes and the crankshaft
locating journals employ clearance fit. When
installing, try to push them slightly after centering.
Do not knock them.

4. As shown in the figure, install the flywheel (-8-) and
screw on the bolts firstly. Then using the flywheel
locking tool (-7-), lock the flywheel. Finally using the
cross method (the tightening sequence for bolts (-1-)
to (-6-) shown in the figure), tighten the flywheel fixing
bolts in two steps.Step 1: tighten the bolts to the
torque 55±5 N•m; Step 2: tighten the bolts to the
torque 110±5 N•m.
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4 Conrod

4.1 Product specifications..........................................................................................................................104
4.2 Assembling relationship of conrod.....................................................................................................105
4.3 Selecting method of conrod bearing shell.........................................................................................106
4.4 Inspecting the mainshaft conrod journal............................................................................................107
4.5 Inspecting the conrod bearing shell...................................................................................................108
4.6 Inspecting the conrod axial clearance................................................................................................109

Note

• The conrod small end hole and the piston pin adopt interference fit.
• The conrod body and conrod cap are fixed via dowel pins.
• When selecting the conrod bearing shell, two thicknesses are available.
• When assembling, be sure to face the label "F" on the conrod toward the belt pulley direction.

4.1 Product specifications

Product specifications

Standard valueItem

44.9±0.01 mmCrankshaft conrod journal diameter

0.008 mmParallelism of the crankshaft connrod journal to the
main journals

0.006 0.06 mmRadial clearance of the conrod bearing shell

550±6.5 gConrod assembly mass (excluding bearing shells)

0.092 0.268 mmConrod tip axial clearance
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Product specifications

Standard valueItem

44.9±0.01 mmCrCrCrCrCrCrCrCrC anannnnnnkskkshahaftft ccccccconononononononnroooddd jojojourururnanaal dididiamamametetetererer

0.00 000000888 mmParallelismmmmmmmm of the crankshaft connrod jourururnnanal to thehehe
mainnn jouuurnals

0.006 0.06 mmmmmmRaRaRadididialalal clllearannnccce offf ththhe conrododod bbbeaaaririring ssshehehellllll

550±±±6.6.6.555 gggCCoCoConrnr dodod aassssememblblblyy mamassss ((((exex lclcl dududiiningg bbebearariiningg hshsh lelelllsls))))

0.092 0.00 2626268 mmmmCoCoCoCoCoCCoConrnrnrrrrrnrnrododododododododod ttttttipipipipipipipp aaaaaaaaxixixixxixixixixix alaalalaalaaa cccccccccclleeleleleeeeeararaararararara ananannannnna cecececececececce
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4.2 Assembling relationship of conrod

1. As shown in the figure, install the letter "F" on the
conrod and the forward-facing mark "Arrow" on the
piston crown toward the belt pulley.

2. The numeral at one side of the conrod is in the same
direction as that on the conrod cap. The numerals
represent the number of cylinder to be installed. For
example, the numeral "3" means the conrod is
installed in the third cylinder.
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4.3 Selecting method of conrod bearing shell

1. There are two types of conrod bearing shells. The first one has the wear value of the crankshaft conrod
journal of less than 0.25 mm and a green mark "0.25 mm" is etched on the back of the conrod bearing shell.
The second one is used to correct the conrod bearing shell with bearing clearance and a yellow mark "0.025
mm" is etched on the back of the conrod bearing shell.

2. The upper bearing shell and lower bearing shell of the conrod are universal. An oil hole rather than an oil
channel is present.On one and the same engine should be used a set of conrod bearing shell and main
bearing shell that are manufactured by one supplier.Apply engine lubricant on the internal surfaces of the
conrod bearing shell and the main bearing shell prior to the installation. Oil and impurities should be removed
from the back of the shells when assembling.

3. The conrod and the conrod cap are fixed using dowel pins. The dowel pins and the dowel pin holes adopt
interference fit.

4. When assembling, some engine lubricant should be sprayed onto the joint face of the conrod and the conrod
cap dowel pin holes and on the dowel pins.

5. After the dowel pins are installed, some lubricant should be sprayed onto the joint face of the conrod and
the conrod cap and into the threaded holes.Manually drive in the conrod nuts.Then using the torque wrench,
tighten nuts in two steps. Tighten them to the torque 20±1.0 N•m in the first step and then tighten them to
the torque 33±3 N•m in the second step.
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4.4 Inspecting the mainshaft conrod journal

Maintenance tools and common equipment

Outer diameter micrometer

Inspection

1. Clean the mainshaft conrod journal.

2. As shown in the figure, using the outer diameter
micrometer, measure the mainshaft conrod
journal.The standard value of the mainshaft conrod
journal should be 44.9±0.01 mm.
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1. Clean the mainshaft conrod journal.

2. As shown in the ffffffffigiiiiii ure, using ttthehehe oooutututererer diameter
mimmmmmmmmm crrrrrrrromomomomomomomoo eteteteteteetetee ereeeeee , memeasasururururururure eeeeeeee the mainnshsshaaaft cocoonrododod
jojojojojooj urururrurururrnnaannn l.TTTTThThTTT e eee standardddrdddrdd vvvalue of ff thhhee mammainnnshafafaftt conrod
jojojojojojojournananananananaallll shshshssss ouououoouououldldld bbbeeee 444444444444444 .9±±±0.0.0101 mmmm.
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4.5 Inspecting the conrod bearing shell

Caution

• When measuring, do not rotate the crankshaft!

Inspection

1. Clean the conrod journal and the conrod bearing
shell. Place the clearance gauge (-1-) on the journal.
Install the conrod bearing shell and the conrod cap
and tighten the fixing bolts of the conrod cap to the
specified torque.

2. Loosen the conrod cap bolts and remove the conrod
cap.

3. As shown in the figure  using the measuring scale
on the packet of the clearance gauge, measure the
width of the widest part of the flattened gauge (-1-)
and then produce the clearance value.

Standard value (mm)Item

44.9±0.01Conrod journal diameter

0.008Parallelism of the conrod journal to the main journals

0.006 0.06Radial clearance of conrod bearing shell

108 Chery Automobile Co., Ltd.

02 - Engine Mechanism

02lll

2. Loosen the conrororoooooor dddddd cap bolts anananddd rereremomomovevv  the conrod
cacacacacccacc p.

333. As shownnnnn in the figure  using the meaaasususuring scacacale
on the packet of the clearance gauge, measure the
wiwiwidtdtdth ofofof ttthehehe wwwidididesesesttt papapartrr ooof f thhhe e e flfllataa tetetenenened d d gagagauguguge ee (-(-(-1-1-)))
anddd theeen producecec  the clearanceee vvvalaa ueee.
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4.6 Inspecting the conrod axial clearance

Maintenance tools and common equipment

BracketDial indicator

Inspection

1. Tighten the fixing bolts of the conrod cap to the
specified torque.

2. As shown in the figure, install a dial indicator (-2-)
onto the bracket.

3. Hold the measuring rod of the dial indicator against
the side end of the conrod (-1-) and zero out the dial
indicator.

4. Push the conrod backwards and forwards (do not
rotate the crankshaft) and read the axial clearance
value on the dial indicator.The axial clearance should
be 0.36±0.027 mm.

lll02
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1. Tighten the fixing bolts of the conrod cap to the
specified torque.

222222. AAA. A. AA. AAAs sssssss shshshshshshshhshowowowowowwownnnnnnn in tttttthehhehhhe ffffffigigigiiggiggururururururururre, install a ddiaaal innddid caaatootor (-(-( 2-2-)))
onononononoontoooooooo ttttthe bbrarrr cket.

3333 HHHH. HHHolddddddd ththththththththeeeeeeee mememememememem asasasasururururinniningggggggg roddd ofof ttthehehe diaaalll innindididicacacatototorrr agagagaiainsnsnsttt
the side eeeeeeeennndnnn  of the conrod (-1-) and zerrrooo ooout the dididial
inndicaaator.r.r.

444. PPPususushhh thththeee cococonrnrnrododod bbbacacackwkwkwararardsdsds aaandndd ffforororwawawardrdrds (d(d(doo o nononottt
rotate the crankshaft) and read the axial clearance
valllue on tthhhe dddiiialll iiindididicac ttor.ThThThe axiiialll llclearance hhshouldldld
bebebebeebebebebe 0000000.3.3.3.33.3.33.3666666666±±±±±±±±±0.0.0.000.0.0.0 0202020200202027 7777 77 mmmmmmmmmmmmmmmmm.
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5 Piston and Piston Ring

5.1 Product specifications..........................................................................................................................110
5.2 Removing and installing the piston rings...........................................................................................111
5.3 Assembling relationship of pistons....................................................................................................113
5.4 Inspection..............................................................................................................................................115

5.1 Product specifications

Piston

Standard value (mm)Item

77.345±0.02Piston skirt diameter

Assembly of the piston and piston pin

Piston pin group
identification

Piston pin hole internal
diameter (mm)

Piston pin outer
diameter group (mm)

Group

W20.635 20.63820.622 20.6251

R20.638 20.64120.625 20.6282

L20.641 20.64420.628 20.6313

Matching between pistons and cylinders

Matching cylinder clearance (mm)Cylinder bore diameter (mm)Piston diameter (mm)

0.025 0.045

777.36 77.377.325 77.335

77.37 77.3877.335 77.345

77.38 77.3977.345 77.355

77.39 77.4077.355 77.365

110 Chery Automobile Co., Ltd.
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( )g p ( )

W20.635 20.63820.622 20.6251

R20.638 20.64102020 6.6.6252525 20.6282

LLL20200.641 202020.6. 442000.6628 2000.66631333333333

Matching bbbbetetetteetween pistons and cylindersrsrs

Matching cylininindededer r r clclcleaeaearararancncncee e (m(m(mmmm))CyCyCylililindndndererer bbbororore e e dididiamamametetetererer (((mmmmmm)))PiPiPistststononon dddiaiaiamememeteteterrr (m(m(mm)m)m)

0.025 00.0.00045

77777777.7.363636 777777 3.3.377777.7.323232555 777777 3.3.3353535

777777777777777777 33.3.3333333777777777 77777777777777777777 33333.33333388888888888777777777777777777777.33.333.3.3.3353535353535335 777777777777777777 33.3333334545454544454545

777777 33.3888 777777 33.3999777777 33.3454545 777777 33.3555555

77.39 77.4077777777777777.3.... 55555555555555 77.365
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5.2 Removing and installing the piston rings

Maintenance tools and common equipment

Piston mounting toolPiston ring remover

Removal

1. Unscrew the fixing bolts (-arrow-) and remove the
conrod cap (-1-).

- Tightening torque of fixing bolts of the conrod cap:
33±3 N•m

2. As shown in the figure, using soft materials (such as
wooden or rubber hammer handle (-1-)), push out
the piston component (-2-).

3. As shown in the figure, using the piston ring remover,
remove the piston ring (-1-).

lll02
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1. Unscrew the fixing bolts (-arrow-) and remove the
conrod cap (-1-).

- Tightening torrrrrrrrrquqqqqqq e of fixing boboboltlttsss ofofof ttthehehe conrod cap:
3333333333333333±±±±±±±33333 3333 NNNNNNN•mmmmmmmm

2. AsA  shown in the fif gugg re,, usinggg soft mmatere ials ((((such as
wooden or rubber hammer handle (-1-)), push out
thhhhththt e e ee ee pippp stsstststststs onononnonnonno  comomomommommo poppppp nent (-2-).
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Installation

1. Install the piston ring.=> refer to page 113
2. Apply engine lubricant on the piston surface and the

cylinder wall.

3. As shown in the figure, using the piston mounting
tool, install the piston -1-  into the cylinder.

4. Other installation shall follow the reverse sequence
of the removal procedure.

112 Chery Automobile Co., Ltd.
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q
of the removal procedure.
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5.3 Assembling relationship of pistons

Assembling relationship between the piston and the conrod

1. The conrod small end hole and the piston pin adopt
interference fit.Before installing the piston pin, spray
some engine lubricant on the piston pin circumcircle
and into the piston pin hole.Heat the conrod small
end to 130 200  firstly and then press the piston
pin into the conrod small end hole and the piston pin
hole. After the piston pin is installed into the piston
pin hole, the distance from one end of the piston pin
to the piston pin boss outer edge indent must be less
than 0.5 mm.

2. As shown in the figure, install the letter "F" on the
conrod and the forward-facing mark "Arrow" on the
piston crown toward the belt pulley.

3. The numeral at one side of the conrod is in the same
direction as that on the conrod cap. The numerals
represent the number of cylinder to be installed. For
example, the numeral "3" means the conrod is
installed in the third cylinder.

Assembling relationship between the piston and the piston ring

Caution

• The piston ring ends must not face toward the piston pin.
• The piston ring must rotate freely in the ring slot and abstain from blockage.
• When installing the piston ring, spray some engine lubricant into the piston ring slot and the piston.
• The opening between two adjacent rings should form 120°.

As shown in the figure

1. Top compression ring (-1-) is rectangular and the
side marked with a letter should face torward the
piston crown when installing.Second compression
ring (-2-) is a tapered ring and the side marked with
a letter should face torward the piston crown when
installing.

2. Oil ring, a steel strip ring, consists of the upper rail
(-3-), the lower rail (-5-) and the expander (-4-).

3. When installing, be sure to keep the opening between
two adjacent rings at 120°. Apply engine lubricant
on the pistons and the piston ring surface.Installation
order is as follows:

a. Install the oil rings.Install the expander (-4-) into
the oil channel firstly and then install two rails.The
expander overlap gap (-E-) and the upper rail
opening (-A-) form 90°. The expander overlap
gap (-E-) and the lower rail opening (-C-) form

lll02
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direction as that on the conrod cap. The numerals
represent the number of cylinder to be installed. For
example, the numeral "3" means the conrod is
installed in the thihihhihihihihihih rdr  cylinder.

AAAssembmbmbliiingnn  r llelatttioioionshihih p bbbettweeeen nn thththe ee pipipistononon andndnd tthehehe pppiiiston iriingngng

Cautuu ionnnn

• ThThTheee pipipistststononon rrrinininggg enenendsdsds mmmusususttt nononottt fafafafacecece tttowowowarararddd thththeee pipipistststononon pppininin.
• The piston ring must rotate freely in the ring slot and abstain from blockage.
• WhWhWWhWWhWWWWWW enenenenenennenen iiiiinsnnnnnnnnnn tatatatattataataaaallllllllinininininiinnnng the piston ring, spray some engine lubricant into the eee e pipippippipipipipipp stststtststststtsstononononononononononn rrrrrrrrinininininininniningggggg slslslsllsslssllototototoot aaaaaaaaaandndnndndndndndndnnd tttttttttheheheheeheheheh pppppppppisisisisiisisstotototototototooon.n.n.nn.n.n.nn
• The opening between two adjacent rings should form 120°.
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90°. The upper rail opening (-A-) and the lower
scraper opening (-C-) form 180°.

b. Install the second compression ring (-2-). When
installing, the side marked with a letter should
face torward the piston crown. The second
compression ring end (-B-) and the upper rail
opening (-A-) form 120°.

c. Install the top compression ring (-1-). When
installing, the side marked with a letter should
face torward the piston crown. The top
compression ring end (-D-) and the second
compression ring end (-B-) form 120°.

114 Chery Automobile Co., Ltd.
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5.4 Inspection

Inspecting the piston diameter

Maintenance tools and common equipment

Outer diameter micrometer

1. Using the outer diameter micrometer, measure in
the vertical direction of the piston pin at a position
11 mm from the lower end of the piston skirt.

2. In accordance with the matching between the piston
and the cylinder, four different diameters of pistons
are available.

Inspecting the clearance between the piston ring and the ring slot

Maintenance tools and common equipment

Clearance gauge

lll02
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the vertical direction of the piston pin at a position
11 mm from the lower end of the piston skirt.

2. In accordance wiwiwiwiwiiiwiww thththtththtt  the matchinnng gg bebebetwtwtweeee n the piston
ananananaaanaa d ththththththththt eeeee e cyccycycycycycccylindnndndndnddn erererererer, fofofofofoofourururururururur differentt dddiaammmeteteters ooof f f piii tststononss
aaaraaaareeeeeee aavavavaavaa ailllaaalalaabbblbbbb e.

IInInnInInInnspppppppecececececececectttitttt nggggggggg tthhe cccccleleleleleleeleaaaaaaraa ancecececececece bbbbbbbbetweennnn ttttttttthehe ppppppppppisssssssstotoooooooonnnnnn ring and tthe rrrrriiininininnggggg ggg sllslslsllllloooootoo

Maintenance tools and common equipment

WWW.DIGITALKHODRO.COM 021 62 99 92 92 

WWW.DIGITALKHODRO.COM 021 62 99 92 92 



1. Remove the carbon deposit in the ring slot.As shown
in the figure, using the clearance gauge, inspect the
clearance between the piston ring and the ring slot.

Standard value (mm)Clearance between the piston ring and the ring slot

0.06±0.02Top piston ring slot

0.05±0.02Second piston ring slot

Inspecting the piston ring closed gap

Maintenance tools and common equipment

Clearance gauge

1. Using the piston without ring, push it along the
cylinder wall into the cylinder vertically until it reaches
a position 45 mm from the cylinder bottom.

2. Using the clearance gauge, measure the piston ring
closed gap.

Standard value (mm)Piston ring closed gap

0.27±0.07Top ring

0.47±0.07Second ring

Inspecting the piston pin diameter

Maintenance tools and common equipment

116 Chery Automobile Co., Ltd.
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Maintenance tools and common equipment

CClCCCClClClC eaeaeaeaeae raaraarararaaancnccncncncncncnceeeee eee gagagagag ugugugugeeeeeeee

111111. UUUUUUUUUUsisisisisisissssss nnngnnnng tttttttheheheheheheeheeh  pisisisisisisississtotooototototoot nnn nnn without ring, push it along the
cycc lillindn ereree wala ll iniiintototott  the cylinder vertically until it reaches
a position 45 mm from the cylinder bottom.
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Outer diameter micrometer

1. Using the outer diameter micrometer, measure the
circumference of the piston pin according to the
locations illustrated in the following figure. The
maximum value is taken as the dimension of the
piston pin diameter.

Inspecting the piston pin hole internal diameter

2. As shown in the figure, measure the piston pin hole
internal diameter from every side in the range a and
b and take the minimum value as the dimension of
the piston pin hole internal diameter.

Piston pin group
identification

Piston pin hole internal
diameter (mm)

Piston pin outer
diameter (mm)

Group

W20.635 20.63820.622 20.6251

R20.638 20.64120.625 20.6282

L20.641 20.64420.628 20.6313
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InIInInInspspspspspspspss ectititiiiiingngngngngngngngn ttheheheheheheheh ppppisisisistootototonnnnnnnn pinnn hohoholelele iiintererernananalll dididiamamametetetererer

222. A. A. As ss shshshowowownnn ininin ttthehehe fffiggguruu e,e,e, mmmeaeaeasususurerere thehehe pppisisstototonnn ppipinnn hohoholeee
inteeernrr alalal diameter rr from every siddde ee ininin thehehe rannngegege a aaandndnd
b and take the minimum value as the dimension of
the pip stonnnn pin holoooooooo e e eeeee inininininininternal diaaaaamemmmmm teteeteteteeeer.rrr.r.r..
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6 Crankshaft

6.1 Product specifications..........................................................................................................................118
6.2 Tightening order of the crankshaft main bearing cap bolts..............................................................119
6.3 Assembling relationship of the crankshaft main bearing cap..........................................................120
6.4 Selecting method of crankshaft main bearing shell..........................................................................121
6.5 Installing the thrust washer.................................................................................................................122

6.1 Product specifications

Crankshaft

Standard value (mm)Condition

0.198±0.105Axial clearance

Crankshaft main journal

Standard value (mm)Condition

48.99±0.01Diameter

0.05Radial runout

0.008Cylindricity

0.005Roundness

118 Chery Automobile Co., Ltd.
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( )

48.99±0.01Diameter

0.05RaRRRRR dial runouuuttt

0.008CyCyCyCyCyCyCyCyCyCylindricityy

000.0000 5RoRoRoRoRoRoRoR unnndddnessss
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6.2 Tightening order of the crankshaft main bearing cap bolts

Caution

• When failing to manually drive in the bolts, unscrew them and spot the reason or replace them or check
the threaded holes.

1. Manually tighten the bolts firstly.

2. Then tighten them in the order from (-1-) to (-10-) for
several times.

- Tightening torque for fixing bolts of the crankshaft
main bearing cap: 95±5 N•m

lll02
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6.3 Assembling relationship of the crankshaft main bearing cap

1. As shown in the figure, letters (-1-2-3-4-5-) and an
arrow are cast on the crankshaft main bearing
cap.When assembling, start from the side of the
timing belt and install it in order with the arrow
pointing to the crankshaft pulley.
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6.4 Selecting method of crankshaft main bearing shell

1. During production, the 477F engine uses a "standard" crankshaft main bearing shell, which are marked with
"STD" on the shell back instead of any colour.

2. There are three types of main bearing shells for service. The first one is the mainshaft shell for the main
bearing hole with an enlargement of 0.4 mm of the cylinder block and a black mark "0.4" is etched on the
back of the main bearing shell. The second one is the crankshaft journal with less than 0.25 mm wear and
a green mark "0.25" is etched on the back of the shell. The third one is used to correct the main bearing
shell with bearing clearance and a yellow mark "0.02" is etched on the shell back.

3. The crankshaft main bearing shell consists of an upper main bearing shell and a lower main bearing shell.The
upper shell has oil channels and oil holes. When assembling, the oil holes in the upper main bearing shell
must be aligned with the oil holes in the cylinder block.The lower shell does not have oil holes.

lll02
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6.5 Installing the thrust washer

1. Before installing, clean the thrust washer and the
cylinder face that matches with the thrust washer.

2. As shown in the figure, the surface of the thrust
washer (-1 ) with two grooves should face toward
outside and the other surface without any groove
should stick on the cylinder face.
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7 Cylinder Block

7.1 Product specifications..........................................................................................................................123
7.2 Inspection..............................................................................................................................................124

7.1 Product specifications

Cylinder block

Standard value (mm)Item

0.05Upper surface planeness of the cylinder block

0.05Permissible maximum wear thickness on the cylinder
block (wear limit)

0.20Sum of permissible maximum wear thicknesses for
cylinder block and cylinder head (wear limit)

206±0.05Cylinder block overall height

0.008/0.01Cylinder bore roundness/straightness

lll02
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0.008/0.01Cylinder bore roundness/straightness
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7.2 Inspection

Inspecting the upper surface planeness of the cylinder block

Maintenance tools and common equipment

Precision rulerClearance gauge

1. Clean the cylinder block upper surface.

2. As shown in the figure  using the precision ruler
and the clearance gauge, inspect the upper surface
planenes of the cylinder block.

3. Permissible maximum wear thickness on the cylinder
block (wear limit) is 0.05 mm. The sum of maximum
wear thicknesses for cylinder block and cylinder head
(wear limit) is 0.20 mm.

Standard value (mm)Item

0.05Upper surface planeness

Inspecting the cylinder internal diameter roundness

1. Check the cylinder wall for scratches. If scratches
are present, inspect or replace the cylinder block.

124 Chery Automobile Co., Ltd.
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2. As shown in the fiffifff gure  usinggg tthehehe pppreerecision ruler
anaaaaaaa d thththhhthhheeeee e clccccccccc eaaaarararararar ncncncncncnceeeeeee gagagagagagagagauge, inspepeecct ttthehehe uuuppppererer sssurururfafafacecece
plplplpppp ananananananananeeeeeenee esesssssss ooooooof ththe cylilililililindndndndndndndndndnder blockkk.

33. PePePePePePePePermmmmmmmmisisisisisisssssisisisisis blbleeeeee mamam xiximuumuumumumummm mmmmm weweweararar ttthihihickckcknenenessssss oonnn thththe e e cycycylililindndndererer
block (weaeaeeeaeear limit) is 0.05 mm. The sum m m ofofof maximmmumuu
wear thicknessesss for cyly inder block and cylinder head
(w(w(weaeaar r r lililimimimit)t)t) iiisss 0.0.0.202020 mmmm.mm.

Sttttttttanannanaananananananndadadaddadadadadadardrdrdrdrdrdrdrdrdrdd vvvvvvvvvvalaaaaaaaa ueueueueeueueuuee ((((((mmmmmmmmmmmmmmmmmmmmmm ))))))Item

0.05Upper surface planeness
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2. Using the an internal diameter dial indicator, measure
the internal diameters of the cylinder bores at three
different heights (plane a, b and c, see the figure for
the heights) on the cylinder block and take the
maximum and minimum values.Roundness
=(Maximum diameter - Minimum diameter)/2.The
standard roundness of the cylinder internal diameter
should be less than 0.008 mm.

Standard diameter and service dimension of the cylinder bore

1. In normal operation, the cylinder diameter tolerance
should be 0.04 mm and falls into four groups.

2. As shown in the figure, the group marks of cylinder
bores are printed on the small rough datum plane
on the back end surface of the cylinder intake side
and labelled with Arabic numerals, impressing the
cylinder bore class numbers (-4-3-2-1-) from left to
right.

3. It is permissible to enlarge the cylinder bore diameter
to rework in special cases.The cylinder bore diameter
tolerance for production and service is 0.03mm and
falls into three groups.

4. When a cylinder bore is reworked to the service
dimension, other three cylinder bores should be
machined to the dimension for production and
service.

Cylinder bore diameter
(mm)

CylinderGroup No.Production situation

77.36 77.374th cylinder1

Normal production
77.37 77.383rd cylinder2

77.38 77.392nd cylinder3

77.39 77.41st cylinder4

77.63 77.64A
Production and service

77.64 77.65B
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1. In normal operation, the cylinder diameter tolerance
should be 0.04 mm and falls into four groups.

2 AAA. AAAAsssss sss shshshshshshshshowowowwwwwwnnnn in the figuuururururuuuu eeee,eeeee  the groooupuup mmmaarkkks ooof cylili dnder
bobobobobobooboreeeeeees s ss sss ararararararra ee pprprprpprinininteteteddd ononononononon ttttttttheee sssmamamallllll rrrouououghghgh datatatumumum ppplalalanenene
on the bacacaaacacack end surface of the cylinder r r ininintatt ke sidddeee
and labelled with Arabic numerals, impressing the
cycycylindndndererer bbbororore e e clclclasasass s s nununumbmbmbereers ss (-(-(-4-4-4-3-3-3-2-2-2-1-1-1-) ) ) frfrfromomom lllefefeft tt tototo
righhht.tt

3. It is permissible to enlarge the cylinder bore diameter
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Cylinder bore diameter
(mm)

CylinderGroup No.Production situation

77.65 77.66C
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1 General Information
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1.1 Overview

1. Depending on engine operation, the valve train opens and closes the intake and exhaust valves of all
cylinders in the order of ignition at regular intervals, allowing the entry of flammable gas mixture into the
cylinder and the discharge of exhaust gases.

2. When the valve is opened for air exchange during the operation of cylinder, the crankshaft drives the camshaft
to rotate via the timing belt, causing the lobes on the camshaft to push one end of the rocker upwards, which
makes the other end press the valve downwards and open it to further compress the spring. When the dead
center of the lobes does not reach the rocker, the thrust force on the rocker will gradually decrease. The
opening of the valve will become gradually narrower and finally closed under the spring tension. The valve
would therefore be tightly closed during the compressing and working stroke.

3. The valve train consists of the following components:

a. Valve
b. Valve guide
c. Valve seat
d. Valve spring
e. Valve oil seal
f. Spring seat
g. Lock plate
h. Rocker
i. Rocker shaft
j. Camshaft
k. Cylinder head
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a. Valve
b. Valve guide
c.cccccccc VaaVaVaVaaaaValvlvlvvlvlveeeeeeeeee seataatatatataa
dddd.ddd VaVaVaVaVVaVaVaValveeee ssspss ring
eeee.eee VaVVaVaVaVaVaValvlvlvlvlvvlvlveeeeeee oiooioioillll sesesesealalal
f. Springggggg seat
g.g.g Looock ppplate
h.hh RoRoRockckckererer
i. Rocker shaft
j.jj Camshahhhhhh ft
k.k.k.k.k.k.kk.k. CyCyCyCyCyCyCyCyliliilililiindndndndnndndndnddndeererereee hhhhhhhheaeaeaeaaaaeaeaddddddddd
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1.2 Product specifications

Torque specifications

ValueComponent

42.5±2.5 N•m 90° 90°Fixing bolt of the cylinder head

30±1.5 N•mFixing bolt of the rocker shaft

95±5 N•mFixing bolt of the camshaft timing gear

9.5±1 N•mFixing bolt of the camshaft cap 1

7±1 N•mFixing bolt of the cylinder head cover

9.5±1.5 N•mFixing bolt of the thermostat seat

8±0.5 N•mFixing bolt of the camshaft position sensor

Cylinder head

Value (mm)Item

97Overall height

0.055±0.025Lower surface warpage degree

0.04Surface warpage degree of the intake manifold side

0.04Surface warpage degree of the exhaust manifold side

Camshaft

Value (mm)Item

5.09Intake camshaft lifting

5.34Exhaust camshaft lifting

25.974±0.007Camshaft diameter

0.124±0.029Crankshaft axial clearance

Valve spring

ValueItem

47.7 mmFree height

260±11 NPretension

41 mmInstallation height

Valve

0.6 mmIntake valve
Valve head edge thickness

0.4 mmExhaust valve

5.98±0.008 mmIntake valve
Valve stem diameter

5.96±0.008 mmExhaust valve

2.83 mmIntake valve
Seal width

2.86 mmExhaust valve

0.027±0.015 mmIntake valveClearance between the valve stem
and the valve guide 0.047±0.015 mmExhaust valve
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97Overall height

0.055±0.025Lower surface warpage degree

0.04SuSuSuSuSuSuSuSurface ee ee eee wawawwwww rpagaagagagaga eeeeee dededededededdded grgrgrgrgggrg ee of the innnttakekeke mmmanifififoloo ddd sisisidedede

0.04Surrrfrrrr acacaccacacacaceee e e ee e waaaaaaarprprprppprpage degrrrrrreeeeeeeeeeeeeeee of the exexexhhauustt mmmannniffofold side

Camshaft

Value (mm)))ItItItememe

5.5..090909InInIntatatakekeke cccamamamshshshafafafttt lililiftftftinininggg

5.55 343434ExExEExExExExE hahahahaaahahahaususususuususuu ttttt cacacacacccac msmsmsmsmmsmsmsmsmshhhahahahahahhahaaftftfftftftff lllllllllififffftititttt ngngngnngngngngngg

25.974±0.007CaCaCamsmsmshahahaftftft dddiaiaiamememeteteterrr

0.124±0.02299Crankshaft axial clearance

Valve spring
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68°Intake valve
Tilt angle

70°Exhaust valve

107.998 mmIntake valve
Height

117.41 mmExhaust valve

Valve guide

Value (mm)Item

42±0.25Valve guide length

6.007±0.007Inner diameter

11.045±0.005Outer diameter

12.5±0.2Press-in height

Valve opening angle

Value (°)Item

15Crankshaft angle as the intake valve is open (before
TDC)

61Crankshaft angle as the intake valve is closed (after
BDC)

17Crankshaft angle as the exhaust valve is open (before
BDC)

35Crankshaft angle as the exhaust valve is closed (after
TDC)
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15Crankshaft angle as the intake valve is open (before
TDC)

61Crankshaft angle aaaaaaaaas sssss the intake vvvalaa veveve iiisss clcc osed (after
BDC)

1711CrrrCrrranananananananankskskskskskkksk hhahahahahahhaftftfttftftftft aangngnnngngle as thhththhhththee e e  exhausussttt vavavalvlvveee isisis ooopepepen n (b(( efore
BDDDC)C)C)

35Crankshaft angle aaasss the exhaust valve is closed (after
TDTDTDC)C)C)
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1.3 The valve train assembly drawing

2. Valve guide1. Cylinder gasket
4. Water block3. Cylinder head
6. Washer5. Lug
8. Bolt7. Camshaft cap 1
10. Cylinder head cover9. Plate
12. Oil filler cap11. Elbow
14. Bolt13. Seal ring
16. Plate15. Square elbow
18. Spark plug socket17. Gasket
20. Cylinder head bolt19. Camshaft cap
22. Semi-circular rubber block21. Dowel pin
24. Valve seat ring23. Lug

25. Locating sleeve
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2.2.2. VaVaValvlvlveee guguguididideee1.11.1. CyCyCylililindndndererer gggasasaskekekettt
4. Water block3. Cylinder head
6. Washer5. LuLuLuuLuLuLLuuLuggggggggg
8. Bolt7. CaCaCaCaCaCaCaCaCaCamsmmmmm hahahahahhahahah ftftftftftftff capapapapapapppa 11111
10. Cylinder head cover9. Plate
12 Oil fill11 Elb
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1.4 The crankshaft assembly drawing

2. Intake valve1. Exhaust valve
4. Valve spring3. Lower valve spring seat
6. Camshaft phase ring5. Valve oil seal
8. Exhaust rocker shaft7. Rocker spacer sleeve
10. Exhaust rocker9. Rocker shaft bolt
12. Camshaft11. Intake rocker shaft
14. Woodruff key13. Oil seal
16. Valve cotter15. Upper valve spring seat
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2.2.2. InInIntatatakekeke vvvalalalveveve1.11.1. ExExExhahahausususttt vavavalvlvlveee
4. Valve spring3. Lower valve spring seat
6. Camshaft phaseseseeseesee rrrinininninininggggggggg5. VaVaVaVaVaVaVaVaaVaVaalvlvvlvlvlvlvl eee oiooioioioioo l sessesssssss alalalalalaalla
8. Exhaust rocker ssssssshahahhahahahhahaftftftftfftff7. RoRoRoRoRoRoRoRoRoRockckkckckkkc erererrerer ssssspapapap cecececececeeec r rrrrr sslsss eeve
10. Exhaust rocker9. Rocker shaft bolt
12 C h ft11 I t k k h ft
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2 Valve Train Troubleshooting

2.1 The valve train fault list.........................................................................................................................133

2.1 The valve train fault list

Maintenance recommendationsPossible causesSymptoms

Check the camshaft axial clearance
and replace the worn parts if

necessary

Excessive camshaft axial clearance
causing shift back and forth

Abnormal noise of the crankshaft Replace the camshaftCamshaft distortion

Check the camshaft radial clearance
and replace the cyclinder head if

necessary
Excessive camshaft radial clearance

Replace the valve oil seal and
reinstall it

Improper installation of the valve oil
seal

Abnormal noise of the valve seat
ring

Replace the cylinder headUpside-down installation of the
valve seat ring

Replace the valve seat ringValve seat ring distortion

Adjust the installation depth of the
valve guide

Improper installation depth of the
valve guide

Replace the valve guide and the
cylinder head

Improper installation angle of the
valve guide

Replace the rocker
Damage to the rocker retainer

Abnormal noise of the rocker
Damage to the tappet ball joint
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Abnormal noise of f the valve seatat
ririririringngnggngggngng

Replace the cylinder headUpside-down installation of the
valve seat ring

Replace the valve seat rrrininingggValve seat ring distortion

Adjust the installatiooonnn dededepttthhh ofofof ttthhhhe
valve guuuididdeee

Immmpppropppeeer iiinstttallllllatatatioioionnn ddeptptthhh ffof ttthehehe
vavavalvlvlveee guguguididideee

Reeeplplplacacacee thththee vavavalvlvlveee guide anddd tttthe
cylindndererer hhheaeaeaddd

Imprprpropopoper instatatallationnn ananangle of the
vavavalve guide

Replace e thththeee rororockckckererer
DaDDamaaagegege to thththe ee rooockckc er retainenener

Abnormal noise of the rocker
DDaDaDamamamagegege tttooo ththththeee tatatappppppetetet bbbb lalalalllll jjojojoiinininttt
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3 Cylinder Head

3.1 Removing and installing the cylinder head........................................................................................134

3.1 Removing and installing the cylinder head

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.
3. Discharge the coolant.=> refer to page 177
4. Discharge the oil. => refer to page 31

5. Unscrew the fixing bolts (-arrow-) and the worm
clamp bolt (-1-), loosen the clamp (-3-), pull out the
hose (-2-) and (-4-), and remove the air filter
assembly.

6. Disconnect the ignition coil connector (-5-), pull out
the ignition cables from (-1-) to (-4-), unscrew the
fixing bolts (-arrow-), and remove the ignition coil and
the ignition cables.

7. Release the clamp (-arrow-) and pull out the coolant
hose (-1-).
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assembly.

666. D. D. Disisiscococonnnnnnecececttt thththeee igigignininitititiononon cccoioioilll cococonnnnnnececectototorrr (-(( 5-55 ),),), pppululullll ouououttt
the igigninnnn tionnnnnnn cababa lelelelellellell s ssssss frfrfrfrfrfrrfromo (((-1-))))) tto oo o oo o (-4-4--4-4-4----),),),),),),), uuuuunscrewwwwww theeheheeehe
fififififififif xixixxixixixixxx ngngngnngngngng bbbbbbbbboolooooooooo tstststststststtsts (((((((-a-aaa-aaarrrrrrrrrrrowowowowowowowowow-)-)-)--)-))-), ananananananananndddddddddd rererererereerremommomommomomomommoveveveveveveveveve tttheheheheheheheehehe iiiiiigngngngngngngngngnitititititititititioioioioioioioioioonnn nn nnn cococococococooc ilililll aaaaaaaaaandndndnndndndndndnd
thhe iggggnition cabableles.
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8. Disconnect the front oxygen sensor connector
(-arrow-).

9. Disconnect the rear oxygen sensor connector
(-arrow-).

10. Disconnect the camshaft position sensor connector
(-1-), the crankshaft position sensor connector (-2-)
and the reverse gear switch connector (-4-);
disengage the fixing clamps (-arrow-), the radiator
inlet hose (-3-), the heater tank inlet hose (-6-), the
heater tank outlet hose (-7-) and the crankcase
ventilation hose (-8-); and unscrew the earth wire
bolt (-5-) and release the earth wire.

11. Unscrew the fixing bolt (-arrow-) and disconnect the
coolant pipe assembly from the cylinder head.
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1010.. DiDiDiDiDiDiD scccccconononononononnenenenenenenectctctcttctc tttthhe cammammmmammsshshssss afafafttt popop sisisitititiononn ssenennsosos r r cococonnectttorr
(-1-), thee ccccccrankshaft position sensor cooonnnnnneeector (---222-)
and thhe reverse gegg ar sswiw tcch connector (-(( 4-);
dididisesesengngngagagage e e thththeee fififixixx ngngng ccclalalampmpmpsss (-(-(-arararrororow-w-w-),),), ttthehehe rrradadadiaiaiatototorrr
inlet tt hose (-3-), tht e heater tank iiinlllet hohh se ((( 66-6-), thththe
heheheatatatererer tttananankkk ouououtltltletetet hhhosososeee (-(-(-7-7-7-))) anananddd thththeee crcrcrananankckckcasasaseee
veveeeveeeeentntililatataataaaa iooioooioioionnnnnnnnn hohoseseseseeseseseee ((((((((-8-8-8-8-8-8-8-)-)-)-)-)-)-)-);;;;;;  anandd unuunuuununscscscsccscsccsccrererrr w wwww  ww thththththththhhe e eee eaeaeaeaeaeaaarth hh wiwiwwwww rererererererere
bobobobobobobobooboltltltltltltltltl ((((((( 55555555-5-)-)-)-)-)-))-)--) aaaaaaaanddndndnddnd rrrrrrreeleleeleleleleleaeaeeeaeaeaeaeaseseeseseses tttttttthehehehehehehehehe eeeeearararrararaa thththhthththth wwwwwwwwwiriririrriririrreeeee.eeee
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12. Disconnect the coolant temperature sensor connector
(-1-) and the speed sensor connector (-2-).

The following steps 13 and 14 are applied to vehicles equipped with electronic throttles

13. Disconnect the electronic throttle connector (-1-).

14. Loosen the clamps (-arrow-) and clips (-arrow A-),
pull out the crankcase ventilation hose (-1-) and the
vacuum booster hose (-2-), and then disconnect the
intake air pressure/temperature sensor connector
(-3-).

The following step 15 is applied to vehicles equipped with mechanical throttles

15. Loosen the clamps (-arrow-); pull out the crankcase
ventilation hose (-1-), the vacuum booster hose (-2-)
and the activated carbon canister hose (-3-); and
disconnect the throttle position sensor connector
(-4-), the idling stepper motor connector (-5-) and the
intake air pressure/temperature sensor connector
(-6-).

The following steps 16 to 23 are applied to all vehicles
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1414. LoLoLoosenenen tttheheh clalaampmpmps s s (-(-(-arara rororow-ww-) )) anananddd clipipips s s (-(-(-ara rooowww A-AA ),))
ppullllll oooututut ttthehhe ccraranknknkcasese venenentititillalatttiononon hhhosososeee (((-1---)) ) anananddd thththeee
vacuum booster hose (-2-), and then disconnect the
intake air ppppppressururu e/e/e tetetemperature e seeensn or connector
(-(-(-(-(-(-(-(-3-3333-33333 ).).)).).).).).
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16. Unscrew the fixing bolt (-1-), disconnect the activated
carbon canister solenoid valve from the intake
manifold, loosen the clamp (-2-), pull out the hose
(-4-), disconnect the knock sensor connector (-3-)
and the oil dipstick tube retainer (-5-), and pull out
the oil dipstick (-arrow-).

17. As shown in the figure, press the lock pin of pipeline
connector (-1-) and pull out the fuel pipe.

18. Unscrew the fixing bolts (-arrow-) and remove the
lower intake manifold bracket (-1-).

19. Remove the generator (-1-) and the exhaust manifold
(-2-) .=> refer to page 983 => refer to page 221
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1818.. UnUnUnUnUnUnU scscccscccrererererererew w wwww w thhhhhhe e fifi ixingngngngg bbbbbbboooloooo tsss (((-arrrrowowow-)-)-) aandndnd rrememmovovo e thththe
lower intaaaaaaaaakkkekkk  manifold bracket (-1-).
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20. Unscrew the fixing bolts (-arrow-) and remove the
engine accessory bracket (-1-).

21. Remove the timing belt housing (-1-) and the timing
belt. => refer to page 88

22. Unscrew the fixing bolts in the sequence from (-13-)
to (-1-), and remove the cylinder head cover and the
gasket.

23. Unscrew the fixing bolts in the sequence from (-10-)
to (-1-), and remove the cylinder head and the
cylinder gasket. Cover the cylinder block with a
glabrous cloth to prevent the entry of dust and foreign
matters.

Installation
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2222.. UnUnUnUnUnUnU scscccscccrererererererew w wwww w thhhhhhe e fifi ixingngngngg bbbbbbbboooloooo tsss iiin thththe e e sesesequququenenncecec fffrororom (-(-(-131313-)-)-)
to (-1-), ananaaanananand remove the cylinder head cccovovoveeer and ttthheh
gaskete .
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Note

• Remove the sealant residue on the cylinder head and block.
• The cylinder head bolts are disposable and must be replaced in every removal.
• Replace the O-rings, the seals, the cylinder head gasket, the self-locking nuts and other disposable

parts.
• Check the cylinder head gasket that shall be clean and smooth and free of bumps or scratches. The

side with the part number shall be placed upwards.
• Install the cylinder gasket on the surface of the cylinder block with dowel pins.
• Align the oil hole of the cylinder head gasket with that of the cylinder block.
• Install two dowel pins on the surface of the cylinder block. The dowel pins located in the 2nd and 4th

threaded holes on the left side (seen from the front) are elastic dowel pins. The assembly of the dowel
pin and the cylinder block is interference fit, while the assembly of the dowel pin and the cylinder head
is transition fit.

• Wipe the joint surface of the combustion chamber and the cylinder head, and the surface and the
threaded holes of the cylinder block. The threaded holes shall be free of oil.

• Install the washers to 10 cylinder head bolts respectively with their bevel upwards.
• The piston shall not be placed at the TDC of the cylinder head during installation to avoid the conflict

between the opened valve and the piston during rocker installation.

Installation shall follow the reverse sequence of the removal procedure. Please pay attention to the following
notes:

1. Check the surface warpage degree of the cylinder
block and head .

2. As shown in the figure, tighten the bolts in the
sequence from (-1-) to (-10-) according to the
following procedures:

a. First install the cylinder head bolts and manually
tighten them.

b. Tighten the cylinder head bolts in the tightening
order with the common tool.

c. Tighten the cylinder head fixing bolts in the
tightening order by a torque wrench with the
torque of 22.5±2.5 N•m.

d. Tighten the cylinder head fixing bolts again in the
tightening order with the torque of 42.5±2.5 N•m.

e. Then turn the cylinder head fixing bolts by 90
degrees in the tightening order.

f. Finally, turn the cylinder head fixing bolts again
by 90 degrees in the tightening order.
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Installation shall follow the reverse sequence of the removal procedure. Please pay attention to the following
notes:

11. C. CCCCCCCheheheheeheheheheckckckckckckcck tttttthhehehehehehheh sssssururfafacece wwwwwwwaaaaraaaa papapagegege dddegegegrreree e e oofo ttthehehe cccylylylininindedederrr
bbbbblbb ock kkkk aananana ddddddd hhhehhhehe dadadad .

222. AAAs ss shshshowowownnn ininin ttthehehe fffigggururure,ee tttigigighththtenenen ttthehehe bbbolololtststs iiinn thththeee
sequence from (-1-) to (-10-) according to the
fffollllllowiiing proc ddeduress:

a.a.a.a.a.aa.a.a. FiFiFiFiFFiFiFirsrsrsrsrsssrsrst t ttttt t t innnnnnnnnnnsttstststststalalalalalalalllllll thththhthththththe eee eee e cycycycycyycycylilililililililindndndndndndndndndndeerereerererererer hhhhhhhhhhheaeaeaeaeaeaeaeaddddddd dd boobobobobobobobob ltltlttltltltltlltssssssss anananananaanaana dddddddddd mamamamamamamamanununununununnnualalalalalalalalaala lylylyylylylylyy
titighghgg teten ththeme .

b. Tighten the cylinder head bolts in the tightening
oroooooo deedeededededeer rr rrrrr wiwwwwwwwww ththththhththht tttttttthehehhhehhe common tool.

c.ccccc TiTTTTTTT ghghghhghhhghtetteeett nnn ththththhthththe eeee cccylinder head fixing bolts in the
tightening order by a torque wrench with the
t f 22 5 2 5 N
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3. Apply sealant on the contact surface between the
semi-circular rubber block (-1-) and the cylinder head,
and then install the block on the cylinder head.When
installing, align the limit groove of the semi-circular
rubber block with the top dead center of the cylinder
head and press it down.

4. Install the cylinder head cover gasket into the groove
of the cylinder head cover, and then apply sealant
on the connection area between the front end of the
cylinder head cover and the bearing cap and the
area between the two rear bolts, i.e. the grey part of
the gasket (-arrow-).

5. Hold the cylinder head cover with both hands; align
and install it on the cylinder cover, making the spark
plug sleeve pass through the gasket; then press it
down to match the cylinder head cover with the bolt
hole. Install carefully to prevent the cylinder head
cover gasket from separation. Make sure the gasket
is installed in place at a time to avoid it from
dislocation.

6. As shown in the figure, tighten the bolts in the
sequence from (-1-) to (-13-) according to the
following procedures:

a. Screw in all of the cylinder head cover fixing bolts.
b. Tighten the cylinder head cover fixing bolts with

a torque of 4±1 N•m in the tightening order.
c. Tighten the cylinder head cover fixing bolts again

with a torque of 7±1 N•m in the tightening order.

7. Other installation shall follow the reverse sequence
of the removal procedure.
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55. HHH. H. HHHoolo dddddddd thththththththeeeeeee cycycycyyyyliilii dnder hhhhhhheaeaeaeaeaeaeae d ccocover r wwwithhh bbbototothhh hahahandndnds;s;; alililigngng
and instalaaaalalalaa lllll it on the cylinder cover, makikikingngng the spapapark
plug ssleeve passss throuough tthe gasket; then prrese s it
dododownwnwn ttto o o mamamatctctchhh thththeee cycycylililindndndererer hhheaeaead dd cococoveveverr r wiww ththth tthehehe bbbolololttt
hole. Install careffully to prevent ttthheh  cylinder hhheaddd
cococoveveverrr gagagasksksketetet fffrororommm sesesepapaparararatititiononon. MaMaMakekeke sssururureee thththeee gagagasksksketetet
isissss iiinsnstatatatatatatat llllllleddededededededed iin n plppplplplplacacacacaacacacaa e eee e e e atatatatatatatata aa ttimmmmmme ee eee totototootoootoo aavovooooooooididididididddd it t frfrfrfrfrfrrromooomm
dididididiididididisssslslslslslsls ococococococococatatatatatatattatioioioioioioioioioonnn.nnnn

66666. AAAAAAAs ss ss shsssss owoowowowowowowwnnnnnnnn innnnn ttttttthehehehehehe figure, tighten the bolts in the
seseseseeseeesees ququququququququenennenenennnencececececeececc  froroororooororommmmmmmmmmm ((-( 1-) to (-13-) according to the
following procedures:
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4 Camshaft and Rocker Shaft

4.1 Removing and installing the rocker shaft and camshaft ..................................................................141
4.2 Checking the valve rocker....................................................................................................................145
4.3 Checking the camshaft.........................................................................................................................146
4.4 Checking the cylinder head.................................................................................................................148

4.1 Removing and installing the rocker shaft and camshaft

Removal

1. Remove the cylinder head cover.

2. As shown in the figure, unscrew the fixing bolts
respectively in the sequence from (-10-) to (-1-) and
unscrew the fixing bolts of the camshaft cap 1
(-arrow-). Remove the intake and exhaust rockers
and rocker shafts.

3. Remove the camshaft caps in the sequence from
(-1-) to (-5-) and the camshaft (-6-).

4. As shown in the figure, place the removed parts
neatly on the workbench.
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333. RRRemememovovovee e thththeee cacacammmshahahaftftft cccapapapsss ininin tthehehe ssseqeqequeueuenccce e e frfrfromomom
(-1-) to (-5-) and the camshaft (-6-).
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5. As shown in the figure, place the disassembled intake
and exhaust rockers and rocker shafts neatly on the
workbench.

Installation

Installation shall follow the reverse sequence of the removal procedure. Please pay attention to the following
notes:

1. Check the valve rockers and the camshaft.
2. Check the camshaft bearing shell holes and the cam

surface for scratches.
3. Check the camshaft caps for blisters, cracks, etc..
4. Clean the intake and exhaust rocker shafts,

camshafts, camshaft bearing shells, etc. with
detergent.

5. Remember to replace the lubricant inside the valve
rocker tappet when installing the valve rocker.

6. Check if the assembly of camshaft woodruff key (-1-)
and the camshaft key slot is transition fit widthwise.
After inserting the woodruff key, check if the
projection height is 1.875±0.235 mm.

7. Check the oil holes and the oil grooves of the rocker
shaft and make sure there are no residues or foreign
matters. Check the intake and exhaust rocker shafts.
(-1-) is the intake rocker shaft with four grooves (to
keep away from the spark plug sleeve). And (-2-) is
the exhaust rocker shaft.

142 Chery Automobile Co., Ltd.

02 - Engine Mechanism

02lll

surface for scratches.
3. Check the camshaft caps for blisters, cracks, etc..
4. Clean the intakeeeeeee anaaaa d exhaust rororockckckererer ssshahh fts,

cacccccccc mssssssssshahahahahahahah ftftftftftftftftftf s, cccccccamamammamama shsshshshshshafafafafafafafafft ttttt bearing shhheelllsls, etetetc. wwwititi h
dededededededeeteeeeeeeerrgrgrgrgrgrr ennnnnnnnt.

555. RR. RRRR. RRememememememeemememememememembebebebebebb r ttttot repepppllalaaaacecececececeece thehehe lllubububririricacacantntnt iiinsnssididide e thththe valllve
rocker tapaappappppepp t when installing the valve e rororocckc er.

66. Checee k k ififif the assemee bly of camshafafaft tt woooodoo ruffffff kkkey (-1-11-)))
and the camshaft keyyy slot is transition fit widthwise.
After insertrrrrr inggggg thhhhhhhhhe eeeeee wowowwwwww odruff keyeyeyeyyeyyyyy,,, chhhhhhhhececeeceeeck k if the
prprprprprprprprprrojojojojojojojojoo ecececececececccctititititittititionononoononononoonnon hhhhhhhheieieieieieieie ghghghghghhhhght tttttttt isisisisisisisiss 11111111.88.88.8.8.8.887575757575757575755±±±±±±±±±±±±0.0.0.0.0.00.0.000 23232323232232323232 5555555 mmmmmmmmmmmmmmmmm.....
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8. Check the ball joints and retainers of the intake and
exhaust rockers, and apply engine oil on the rocker
shafts.

9. As shown in the figure, install the rockers to the
rocker shafts.

10. Apply engine oil on the contact surface of the
camshaft (-1-) and then install the camshaft.

11. Clean all of the camshaft caps. As shown in the
figure, apply sealant on the grey part of the camshaft
cap 1 (-arrow-).
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10... Apppppppppplpp y y yy y yy ene giggigiggigigig ne ooooooillllll ooooooonnnnnnn ththtttttt e contacccccccttt t tt tttt suurfrfrfrfrfrfrrrfacacaacacacacce e of theeeee
cacacacacacacacacaamsmsmsmsmmsmsmsmm hahahahahahahahahaftftfftftftftftfttft ((((((( 11-1-11-)-)-)-)-)-)-) aaaaaaaaandndndndndndndndnd ttttttheheheheheheheheennnnnnnnn ininininininininni tststststststtsttalalalallalalala lllll thththththththtthee ee eee caccacacacaccacamsmmmsmsmsmsmsm hahahahahahahahaftftftftftftftftf .
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12. Apply a small amount of engine oil on the surfaces
of the cams and the journals of the camshaft, and
then install the camshaft caps in the sequence from
(-1-) to (-5-). The installation of dowel pins of the
camshaft caps and the cylinder head is clearance
fit. Manually position the camshaft cap upright before
installing, and then knock it gently with a rubber
hammer till it fits properly. Turn the camshaft (-6-)
manually to feel the engagement.

13. Install the intake rocker shaft assembly. Adjust the
position of each rocker. Turn the camshaft slightly if
necessary to make the rocker shaft contact the
camshaft caps. Never press or pull with brute force.
Check the intake rockers for engagement.

14. Install the exhaust rocker shaft assembly. Adjust the
position of each rocker without turning the camshaft.
Make the rocker shaft contact the camshaft caps and
make sure no exhaust rockers interfering with the
bearing seat or the intake rocker.

15. Install the rocker shaft bolts. As shown in the figure,
tighten the rocker shaft fixing bolts in the sequence
from (-1-) to (-10-) according to the following
procedures:

a. First, mannualy screw the bolts into the cylinder
head.

b. Tighten the rocker shaft fixing bolts by a torque
wrench with the torque of 15±2N•m in the
tightening order.

c. Tighten the rocker shaft fixing bolts again by a
torque wrench with the torque of 30±1.5 N•m in
the tightening order.

16. Tighten the camshaft cap 1 fixing bolts (-arrow-) by
a torque wrench with the torque of 9.5±1 N•m.
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make sure no exhaust rockers interfering with the
bearing seat or the intake rocker.

15155155. InInInInnInnnnststststsststs alalalalalalaallllllll ththththththhhe e eeee roooockckckererer ssshahahahahahaahah ftffffffff  bolts. AAs sshhhowwn in thhhe fififigugugurerere,
ttittitttt ghghghghhghghghghtteteteteetetetennnnnnn ththhthththhththe e eee ee rorrockckerer ssssssshahahahahahahahaft fffixixixininingg g boboolltl sss ininin thehehe ssseqeqequeueuencncnceee
fffffrff om ((((((( 11111-11-)-)--- ttttttttooo o ((((-10101010 )))-) aaaccororordididingngng ttto thhheee fofofo lllllowowowinininggg
procedures:

a.a.a. FiFiFirsrsrst,t,t, mmmananannununualaa y yy scscscrererewww thththeee bobobolltl s s s ininintototo ttthehehe cccylylylininindedederrr
head.

bbbb. TiTiTiTi hghghghtetetennn ththththeee rororo kckckckererer ssshhahahaftftftft ffffiixixixiinininggg bboboboltltltltsss bbybyby aaa tttorororqququeee
wrwrwrwrwrwrwrw enenenenenenenennchchchchchchchchch wwwwwwwwititititititthhhhhhh thththththththtt e e e ee eee totototototototot rqrqrqrqrqrqrqueueeueueueueueu oooooooofff ffff f 1515151515151515155±±±±±2N2N2N2NNN2NNN••••••••mmmmmmmm ininnninininn theeehehehehe
tititititititit hhghhhhhteteteteteteteteee iiinin nggggggg oooooooordrdrdrdrdrdrdrdrdeererere .

cc. TiTiTi hghghttetenn thththee roro kckckerer sshhahaftftft fffiixixiiningg bboboltltltss agag iaiainn bbyby aa
torque wrench with the torque of 30±1.5 N•m in
thththththtttht e eeeeee ttititititttt ghghghghghgghgghhteeeeeeeeennnininnnninn ngngngngngngnnn  order.

16. Tighten the camshaft cap 1 fixing bolts (-arrow-) by
t h ith th t f 9 5±1 N•
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4.2 Checking the valve rocker

1. Check the rocker retainer for damage and if the
rocker tappet ball joint falls off. Replace the rocker
if necessary.

2. Check if the roller rotates smoothly. Replace the
valve rocker if it becomes loose or rotates
unsmoothly.

3. Check the inner diameter of the valve rocker hole
and replace the rocker if there is any damage or
blockage. lll02
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4.3 Checking the camshaft

Maintenance tools and common equipment

BracketDial indicator

Outer diameter micrometer

Inspection

1. As shown in the figure, measure the camshaft radial
diameter with an outer diameter micrometer. The
measured value shall be 25.974±0.007 mm.

2. As shown in the figure, measure the camshaft lifting
height with an outer diameter micrometer. The
measured lifting heights of the intake and exhaust
camshafts shall be 5.09 mm and 5.34 mm
respectively.
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Outer diameter micrometer

Inspection

111111.. AsAsAsAAsAsAsAsAsAs sssssssshohohohohohohohohoownwnwnwnwwnwnwnwwnnwn iiiiiiiinnnnnnn thtththtthhe e e ee e ee e fifififififfififif guguguggugggugurerererereerere,, memmemememememememeasasasasasasasasasasurururururruruureeeee e eee ththththhtththththe eeee eee ee cacacacacacaacacaaamsmsmsmsmsmsmsmsmsshahahahahahahahahah ftftftftftftftftftft rrrrrrrrradadadadadadadaddddiaiaiiaiaiaiaiaiai lllllll
diiameter with an outer diameter mim cromo eter. The
measured value shall be 25.974±0.007 mm.
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3. As shown in the figure, measure the axial clearance
of the camshaft. Hold the dial indicator bracket
against the front end of the camshaft, and reset the
dial indicator to zero. Push the camshaft back and
forth (without turning it) and read out the axial
clearance value. The measured value shall be
0.124±0.029 mm.
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4.4 Checking the cylinder head

Maintenance tools and common equipment

Precision rulerClearance gauge

Checking the lower surface warpage degree of the cylinder head

1. As shown in the figure, measure the warpage degree
of the cylinder head with a precision ruler and a
clearance gauge. The measured value shall be
0.055±0.025 mm.You shall repair the surface if the
value fails to meet the standard.

Checking the cylinder head height

1. As shown in the figure, the measured value of the
cylinder head height (-a-) shall be 97 mm.
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1. As shown in the figure, measure the warpage degree
of the cylinder head with a precision ruler and a
clearance gauge. The measured value shall be
0.055±0.025 mmmmmmmmmmm.You shall repaiaa r thhheee sssurface if the
vavavaavaavaaaaluuuuuuuueeeeeeee fafafafafafafaf ilililililsss sssss toooooo mmmeeeeeettt ththththththththht eeeeeee standarrd.

ChCChChecececkikikingngng ttthehehe cccylylylininindedederrr heheheadadad hhheieieighghghttt

1.11111 AsAsAsAsAsAsAsAsAssAss sssssssshohooooooownwnwnwnwnwnwnnwn innnnnnnn ththtthththththht eeee eeeeee figure, the measured value of the
cylilil nder hhheaddd dddd hhheight (-a-) shall be 97 mm.
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5 Valve and Valve Spring

5.1 Removing and installing the valve and valve spring.........................................................................149
5.2 Inspection..............................................................................................................................................151

5.1 Removing and installing the valve and valve spring

Maintenance tools and common equipment

Tools for removing and installing valve springs

Removal

1. As shown in the figure, install the tool (-1-) on the
valve spring, turn the compression screw of the tool
to compress the valve spring.

2. As shown in the figure, remove the valve cotter (-1-)
from the valve with a plier or a magnetic bar. Remove
the tool and take off the upper valve spring seat, the
valve spring and the valve.
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Tools for removing and installing valve springs

Remomomomomommovavavvaavavavaval

1. As shown in the figure, install the tool (-(( 11-1 ) on thee
vavv lve spspspririringgg, tuurnrnrn theheh cccomommprprpresssisiionoo ssscrcrcrewewew of thththeee toololol
tototo cccomomomprprpresesessss thththeee vvavalvlvlveee spspspririringngng.
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3. Remove the valve oil seal (-1-) and take out the lower
valve spring seat (-2-).

Note

• Soak the new oil seal in engine oil for several minutes before installing.
• Check if the lower valve spring seat has been properly installed before installing the valve spring.
• The valve spring is the variable pitch spring, whose painted end must face the lower valve spring seat.

Installation

Installation shall follow the reverse sequence of the removal procedure. Please pay attention to the following
notes:

1. As shown in the figure, slide the lower valve spring
seat (-2-) (with the bottom facing the cylinder head)
into the valve guide.The bottom surface of the lower
valve spring seat shall be fit to the processing surface
of the lower valve spring seat of the cylinder head.
Then apply engine oil on the lip of the valve oil seal
(-1-), install the valve oil seal on the valve guide with
a pressing sleeve, and check if the valve oil seal fits
well with the valve guide.
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Installation

Installation shall follow the reverse sequence of the removal procedure. Please pay attention to the following
nonoononoonnotetetetetetetees:

11. AsAsAsAsAsAsAs sssssshohohohohohohownwnwnwwwnw iiiiiiinn ththe fifigugugugugugugugurrrrerrr , llslididide thththe lololoweweerrr valvlvve ee sppp iiringgg
seat (-2-))))))))) (((((with the bottom facing the cylylylinininded r heeeadadad)
into theh  valve guiiidedd .Theh bbbotoo tom surface ee of thehee lower
vavavalvlvlve e e spspspririringngng ssseaeaeat t shshshalalall l l bebebe fffititit ttto o o thththeee prprprocococesesessisisingngn sssurururfafafacecece
of tthheh lllower valve spring seat offf thththe cylinder headdd.
ThThThenenen aaapppppplylyly eeengngngininineee oioioilll ononon ttthehehe lllipipip ooofff thththeee vavavalvlvlveee oioioilll sesesealalal
(-((( 1-11111111 ),),)),)) iiiiiiiinsnsnsnsnsnsnsstaatataatatataalllllllllllll tthehehehehehee vvvvvvvvvalalaaaa veveveveveveveveee ooooooilili ssseaeaeaeaeaeaeaealll ononononnononononn ttheheeeeeeee vvvvvvvvvalalaaaaalalvevevevevevevee gggggguiiuu dedededededede wwwwwwwwwititttttttthhhhhhh
aaa a aa a a prprprprprprppprpreseseseeseessisisisisiisisisisingngngngngnngngng sleleleleleleeeevevevevevveveveveee,ee,e,e,e, aaaaaandndndndndndndnddd cccccccccheheheheheheheheheh ckckckckckckckckckc iiiiiiiffffffff f thththththhththhhe eeeeeeee vavavavavaavavalvlvllvlvvlvlvlvlvve e e e e e e oiioioioioioioiooilllllllll sesesesesesess lalla fffffffffffititititiiitititi ssssss
wewewellllllll wwwitititithhhh ththththeee vavavalvlvlvlveee guguguidididideee.
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5.2 Inspection

Checking the valve spring

Maintenance tools and common equipment

Vernier

1. As shown in the figure, measure the free height and
the pretension height of the valve spring with a
vernier. The measured value of free height shall be
47.7 mm, and the installation height shall be 41 mm
under the pretension of 260±11 N.

Checking the clearance between the valve and the valve guide

Maintenance tools and common equipment

BracketDial indicator

lll02
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the pretension height of the valve spring with a
vernier. The measured value of free height shall be
47.7 mm, and theheheeheeeh  installation heheheigigighththt ssshahh ll be 41 mm
ununuuuuuuu deeeeeeeeerrrr r rrr ththththththhhheeeeeeeeee prrrrreteetetetete enenenenenensisisissisisiononononononononn of 260±111 N.

ChCCChCCCCC eccccccccckikikikikikikikkk ng ttttttttthhhehehhh  cllleleleleelearararararrararanceeeeeee bbbbbbbbbeteeeeee ween ttttttthhhehhhhhh vvvvvalaaaaaaaaa vevevvvevevv aaaaaaaaand the valve gg iiuiiuiuiu dededededededede

Maintenance tools and common equipment
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1. As shown in the figure, install the dial indicator (-1-)
on the (magnetic) bracket (-2-), and install the intake
or exhaust valve into the valve guide to be inspected.

2. Pull the valve out of the cylinder head for about 10
mm, rock the valve gently, and measure the
clearance between the valve and the valve guide.
The standard clearance between the intake valve
and the valve guide shall be 0.027±0.015 mm. The
standard clearance between the exhaust valve and
the valve guide shall be 0.047±0.015 mm.

Checking the valve dimensions

Standard value (mm)Item

0.6Intake valve head
thickness

0.4Exhaust valve head
thickness

2.83Intake valve seal width

2.26Exhaust valve seal width
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thickness

2.83Intake valve seal width

222.2226Exhaust valve sealaalalalalaalala wwwwidth
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1 General Information

1.1 Overview................................................................................................................................................154
1.2 Product specifications..........................................................................................................................155
1.3 Lubrication system flow chart.............................................................................................................156
1.4 The lubrication system assembly drawing.........................................................................................157

1.1 Overview

• The lubrication system is used to supply lubricant to the surfaces of the parts that are in relative motion to
realize liquid friction and reduce the friction resistance and wear of parts, and to clean and cool the parts
surface.

• When the gas mixture starts burning in the engine combustion chamber, the fuel energy is converted to
pressure that operates the crankshaft. However, not all energy is used to operate the engine, because the
friction between operating engine parts could consume the energy produced by the engine which is then
converted to heat. In order to reduce frictions and protect the engine, the lubrication system is a must to
lubricate the engine.

• Most of the engine oil is reserved in the oil pan. When the engine is operating, the crankshaft drives the oil
pump that sucks oil out of the oil pan. The oil sucked out is then filtered by the oil filter, flows via the engine
oil passage to lubricate or cool different parts of the engine, and finally returns to the oil pan.

• The lubrication system consists of following components:

a. Engine oil pump
b. Engine oil strainer
c. Engine oil pressure switch
d. Engine oil filter
e. Oil pan

Caution

• The used oil potentially contains harmful substances; thus, contacting with the oil for a long time may
cause the skin dry and painful.

• When replacing the engine oil, you shall take effective measures to protect your skin, e.g. wearing
protective clothing or gloves.

• After replacing the engine oil, please immediately use soap or soap solution to wash your hands
thoroughly. Do not use chemical solvents like gasoline or diluting agents to wash your hands.

• Dispose the waste oil according to the local regulations.
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p p p y , g
oil passage to lubricate or cool different parts of the engine, and finally returns to the oil pan.

• The lubrication system consists of following components:

a.aaaaaaa Ennnnnnnngigigiggig nennnnnnnnn  oiliilililill ppppppumummumumumumpppppppp
bbb.bbbb EnEnEEnEnEnEEnEnginenenenenenene oil straineeeeeeeeerrrrrrr
c.c.cc.c.c.c. EnEnEnEnEnEnEEnEngigigigigigigigg nenennnnne oooilil ppppresssssssssssssuurururururu e swswitititchchch
d. Enginenennnenenee oil filter
e.e Oiil ll papapannn

CaCaCautututioioionnn

•••••• ThThThThThThThTThT eeeeeeee usususuususususussededededededee oooooooilililililili pppppppppototoootototototenenennenene titititiititiialalalalalalallallylylylylylyylyly ccccccononnonononontatataataataaininnnnnnnns ssssssss hahahahahaahaharmrrmrmrmrmrmrmrmrmmfufufufufuffufuulll ll lll l sususususususs bsbsbsbbsbbbstatttatataaancncncnncncesesesseses;;;; ththththththhusuusususususus,,, coccocococococococontntntntntntntttacacacacaacaaaca ting with the oil for aaa lololonggg time may
cacacausususeee thththeee skskskininin dddryryry aaandndnd pppaiaiainfnfnfululul.

• When replacing the engine oil, you shall take effective measures to protect your skin, e.g. wearing
prprprprprprprppprototototottececececececececctititititititit vevvevevvvv ccccccccclolooolooloooothtttttt ing or gloves.

• AfAAfter replacing the engine oil, please immediately use soap or soap solu ition to washshshshhhhhhh yyyyour hhhha dndddds
thoroughly. Do not use chemical solvents like gasoline or diluting agents to wash your hands.
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1.2 Product specifications

System pressure

Value (bar)Condition

1.5Idling speed (rev 800±50 r/min) (oil temperature 90 )

3.5High speed (rev 4000 r/min) (oil temperature 100 )

Engine oil specifications

ValueCondition

Lubricant with the viscosity of SAE 10W-40 (SL or
above)Summer

Lubricant with viscosity of SAE 5W-40 (SL or above)Winter

3.9 LFilling capacity

lll02
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1.3 Lubrication system flow chart

2. Cylinder head1. Oil filler cap
4. Engine oil filter3. Engine oil pressure switch
6. Engine oil pump5. Cylinder block
8. Oil drain bolt7. Oil pan
10. Engine oil9. Engine oil strainer

11. Crankshaft

Illustrations:

1. Solid arrow: indicates the flow of high-pressure lubricant.
2. Hollow arrow: indicates the flow of low-pressure lubricant.
3. Dark area: indicates the high-pressure lubricant.
4. Light area: indicates the low-pressure lubricant.
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2.2.2. CyCyCylililindndndererer hhheaeaeadddddddd1.11.1. OiOiOilll fififillllllererer cccapapap
4. Engine oil filter3. Engine oil pressure switch
6. Engine oil pumppppppppp5. CyCyCyCyCyCyCyCyCyyCyyliililililil ndndndndndndereerererereee bbbbbbbbbblololololooockckckckckckcck
8. Oil drain bolt7. OiOiOiOOiOiOOOO lll papppp nnnnnn
10. Engine oil9. Engine oil strainer

11 C k h ft
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1.4 The lubrication system assembly drawing

2. Engine oil filter1. Engine oil pressure switch
4. Fixing bolt3. Engine oil strainer gasket
6. Engine oil pump gasket5. Engine oil strainer
8. Bolt7. Engine oil pump
10. Gasket9. Front crankshaft oil seal
12. Oil pan gasket11. Nut
14. Copper gasket13. Oil pan
16. Oil pan fixing bolt15. Oil drain bolt
18. Rear oil seal bracket17. Rear crankshaft oil seal gasket
20. Fixing bolt19. Rear crankshaft oil seal
22. Oil dipstick tube21. Oil dipstick
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2.2.2. EnEnEngigiginenene oooililil fffilililteteteeeteeerrr1.11.1. EnEnEngigiginenene oooililil ppprereressssssururureee swswswitititchchch
4. Fixing bolt3. Engine oil strainer gasket
6. Engine oil pump pppppppp gagagagaagagagagggg skskskskskssks eteeeeee5. EnEnEnnEnEnEnEnnEEnngiggigiggigg neeneeeeee ooooooooililillillil strtrtrtrrtrtrtrtraiaiaiaiaiaiaa nennnnn r
8. Bolt7. EnEnEnEnEnEnEEnE gigiigigigigineeeeee oooooiliiliilil puumumumuumummmummpppp
10. Gasket9. Front crankshaft oil seal
12 Oil k t11 N t
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2 Diagnosis and Inspection

2.1 The lubrication system fault list...........................................................................................................158
2.2 Testing the lubrication system pressure.............................................................................................159

2.1 The lubrication system fault list

Maintenance recommendationsPossible causesSymptoms

Add oil to the standard scaleLow engine oil level

Inadequate engine oil pressure

Clean the engine oil strainer screenBlockage of the engine oil strainer
screen

Replace the gasket and tighten the
bolts

Loosening of the engine oil strainer
bolts

Replace the engine oil pump
Failure of the engine oil pump seal

Damage to the engine oil pump

Check the engine bearing shell and
the crankshaft and replace worn

parts if necessary.
Excessive bearing shell clearance

Replace the engine oil pressure
switch

Failure of the engine oil pressure
switch

Replace the engine oilThin engine oil viscosity

Inspect the leak parts

Leakage of front and rear crankshaft
oil seal, camshaft oil seal, engine

Inadequate engine oil
oil pressure switch, oil filter, oil drain

bolt and oil pan, etc.

Inspect the cylinder pressure and
the valve oil seal, repair the engine

if necessary.

Engine oil burning resulting in high
oil consumption
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Check the engine bearing shell and
the crankshaft and replace worn

parts if necessary.
Excessive bearing shell clearance

Replace the engine oil prereressssssururureeeee
switchhh

FaFaFailililureee ofoo ttthehehe eeengngngine oioioilll prprpresesessususurerere
switititchchch

ReReReplpp ace the enenngigiginenene ooililThThThininin eeengngngininineee oioioilll viviviscscscosososititityyy

Inspecttt thththeee leleleakakak pppararartststs

Leakage of front and rear crankshaft
oioioil l l sesesealaa ,,, cacacamsmsm hahahaftftft oooilii ssseaeaeal,ll eeengngngininineee

InInInadadadeqeqequauauatetete eeengngngininineee oioioilll
ooioil prprp essusuurerer  swiwiwitctt h,hh oooil ffilter, oil dddrain

bolt and oil pppan,,, etc.

Inspeccct t t thththe e e cycycylililindndndererer ppprereressssssururureee anaaananddd
the valve oil sealll, rereepapapair the engine

if necesesessasasary.

EnEEnEnEnEnEnEnEnE gigigigigigigigigginenenenenenennee ooooooooililillillill bbbbbbbbburuuruururuururninininininnininn ngngngngngngngngg rrrrrrrreseseesesesesesse ululululululuuluuu tittttitttingngngngngnggngg iiiiiiinn nnnnnnnn hihhihihhhhhh ghggggggg
oil consumptp ion
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2.2 Testing the lubrication system pressure

Engine oil pressure tester

Preconditions:

1. The engine oil level is normal.
2. The engine oil filter is used within 5000 Km.
3. The engine reaches the normal operating temperature.

Inspection

1. Disconnect the engine oil pressure switch connector
and unscrew the engine oil pressure switch .=> refer
to page 165

2. As shown in the figure, screw the engine oil pressure
tester into the engine oil pressure switch threaded
hole.

3. Start the engine. When the engine meets the
inspection condition, read the engine oil pressure
value at idling speed and high speed respectively. If
the lubrication system pressure is low, please clean
the oil pan and the engine oil strainer screen, and
then test again. If the lubrication system pressure is
still low, there must be a fault in the engine oil pump.

- Idling speed (800±50 r/min) Engine oil pressure:
1.5 bar

- High speed (4000 r/min) Engine oil pressure:
3.5 bar

lll02
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Inspection

111111. DiDDDDDDD scononononononoonneneneneneneneneeect ttttttheheheeheheh eeeeeengngngngngngngginininiini e oil presssuuureree swiwiwitttch cococonnnnnnececectototorrr
anananananananndddddddd uuuuuunuu sccccccccreeeeeeew the ennnngiggigigigigigigg nnennnnnn  oil preeessssurrre swswwitcch .=> r fefer
totototototoooo pppppagagagagagaga eeeeee ee 61616666555555

222. AsAsAs shohohownwnwn in the e e fififigugugurerere,, scscscrererew thtt e ee enengigiginenene oooil prereressssssurureee
tettestststeree iiintntnto thththe enenengigigine oililil pressururureee swswswitititchchch thrhrhreaee dedededdd
hole.

3. Start the eeeeeeenginne.eeeeeeee WhWhWhWhWhWhhen the engngggggine eee ee mememmemm ets the
ininininininininnspspspspspspsppss ececececececececectitititititttit onononononononnonoo ccccccconooooooondididddidididid tititititititittionononoonoooon,,,, rerrererererreeadadadaadadadadada ttttttttthehehehehhhehehehehe eeeeeeeeengnnngngngnginnnnnnnnne eeeee oioioioioioioiooioo ll lll l prprprprprprprppp esesesesesesesessusussusususususurererererererereee
vaaluue attttttt idling sppeed andddd high speeed rresespectively. If
the lubrication system pressure is low, please clean
thhe  oil papapappp n nn annd d the engine oil strainer screen, and
ththththththtthhhthheneneneneenenennenn tesesesesesesesssest t t t tt aaagaagagaa aiaiaiaiaiaaaiaia n.nn.nn.n.nnn  If the lubrication system pressure is
still low, there must be a fault in the engine oil pump.
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3 Oil Pan

3.1 Removing and installing the oil pan ...................................................................................................160

3.1 Removing and installing the oil pan

Note

• Check the sealant type and validity of when applying sealant.
• The sealant shall not be applied too thick; otherwise, the sealant will overflow into the oil pan due to

squeezing, and thus block the engine oil strainer.
• Install the oil pan within the specified time after applying the sealant according to the instructions.
• After installing the oil pan, do not add engine oil until the sealant becomes dry.

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Remove the main three-way catalytic converter . =>
refer to page 231

3. Discharge the oil . => refer to page 31
4. Loosen but do not unscrew the fixing bolts between

the engine and the transaxle to allow a small gap
between them.

5. Unscrew the fixing bolts (-arrow-) and remove the
clutch clapboard (-1-).
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q p g
switch, and pull out the key.

2. Remove the main three-way catalytic converter . =>
refer to page 231111111

3333. DD. DD. DDDD. Disiiiiiii chchchchchchchchchararararararara gegegegegegegeeg  thehehehehhehh oooililililil . =>=>=>=>>>=  refer to paagege 31
4. LoLoLoLoLoLoLoLooooososoooo eeeneeeee bbbbbbbbbuututuuuu  do not uuununuunununsssscssss rew thhhe  ffifixiiingngng bbboltststs bbbetween

thththththththe enennnnnnngigiigiggigg nenenenenenenee aaaaaandndndnd ttttheeeeheehehe tttttttransssaxaxaxlelele ttto alalllololowww aaa smsmsmalalallll gagagappp
between thhthhht em.

5. Unscrew the fixing bolts (-arrow-) and remove the
clclclclutututchchchch ccclalalalapbpbpbpboaoaoardrdrdrd (((( 111-1 )))-).
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6. Unscrew the transaxle side oil pan fixing bolts
(-arrow-).

7. Unscrew the timing belt side oil pan fixing bolts
(-arrow-).

8. Unscrew the intake pipe side oil pan fixing bolts
(-arrow-).

9. Unscrew the exhaust pipe side oil pan fixing bolts
(-arrow-), and remove the oil pan and oil pan gasket.

Installation

lll02
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8. Unscrcrrrrrreweeee ttttttthehhhhhh iiiintntntnttnttntttakakakakakakkeeeeeee pipipipipippip peppp  side oioioioioioioooo l papaaaaaaaannnnnnn fififff xingggggg bololololollo tsts
(-(-(-(-(-(--(-(-arararararararaararrorororororororow-w-w-w-w--w-w-).).)).).).).).)).
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1. Clean the engine oil strainer screen.
2. Remove the impurities, iron chips and residual

sealant in the oil pan.
3. Remove the residual sealant on the cylinder block

with a flat scraper.
4. Remove the oil stain and residual sealant on the

threaded hole of the cylinder block oil pan.

5. As shown in the figure, apply sealant on the
semicycle interface between the oil pan gasket and
the oil pan (the black part) and replace with a new
gasket.

6. As shown in the figure, when installing the oil pan,
tighten the bolts in the sequence from 1 to 14, and
then tighten the four inner hexagonal bolts in the
sequence of A, B, C and D.

- Tightening torque of the oil pan fixing bolt: 7±1
N•m

7. Other installation shall follow the reverse sequence
of the removal procedure.
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6. As shown in the figure, when installing the oil pan,
tighten the bolts iniinnin the sequencncnceee frff omomom 1 to 14, and
ththtttttht en tttttttigigiggigigi hththhhhhhhh en ttttttheheheehehe fffffffffouououououououur rrrrrr inner hexxagggonananal l l bbboltsss ini ttthehehe
seseseseseseseeqqqquqqqq eeeeeenee ccecececccece of ff AA, BB, CCCCCCCCCC aaaanaaaaa d D.

- TiTiTiTiTiTiighghghghghghghhg tetetetetetetenininininninin ngnngngng ttttororororquuquuuquququeeeee e offf ttthehehe oooililil pananan fffixixixinininggg boboboltltlt::: 777±±±111
N•m

7. Other installation shall follow the reverse sequence
ofofoffofofooffoff ttttttttthehhhhhhe rrrrrrememememememmemme ovvvvvvvvvalaaaalaaala ppppppppprocedure.
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4 Engine Oil Pump and Engine Oil Strainer

4.1 Removing and installing the engine oil pump and strainer..............................................................163

4.1 Removing and installing the engine oil pump and strainer

Warning

• After cleaning or replacing the engine oil pump, you shall add engine oil via the oil inlet, and rotate the
pump rotor until the oil flows out of the outlet; otherwise, no vacuum can be rapidly produced between
the inner and outer pump rotors and the pump body to pump out the engine oil, which may damage the
bearings and bearing shells.

Removal

1. Discharge the oil . => refer to page 31
2. Remove the oil pan .=> refer to page 160

3. Unscrew the engine oil strainer bracket fixing bolts
and nuts (-arrow A-), the engine oil strainer flange
bolts (-arrow B-), and remove the engine oil strainer
(-1-) and its gasket.

- Tightening torque of the engine oil strainer bracket
fixing bolts and nuts: 20±3 N•m

- Tightening torque of the engine oil strainer flange
fixing bolts: 10±2 N•m

4. Unscrew the engine oil pump fixing bolts (-arrow-)
and remove the engine oil pump (-1-) and its gasket.

- Tightening torque of the oil pump fixing bolts:
10±2 N•m

Installation

1. Clean the gaskets and residual sealant on the
surface of the cylinder bolck and the engine oil pump.

2. Remove the residual sealant in the oil pan and the
engine oil strainer.

3. Add oil via the inlet and rotate the pump rotor until
the oil is pumped out from the outlet.

lll02
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3. Unscrew the enggggine oil strainer bracket fixing bolts
and nuts (-arrowowowwwowwwoww AAAAAAA-))))), the enginenee oiil ssstrtrtraaaineer r flanangegeg
bobobooboobobooolttttttsss sssss (-(-(-(-(-(-(-( arararararararrororororororooow wwwww BBB-))), aaaaaandndndndndnddndndnd remove thhhee eeengginnne oooill sstrtrtraiaiainenenerrr
(-(-((-(-(-(-( 111-1-1-1-1-1-)) ) ) ))) anananananaana dddddddd itttittttssssss gagasksketetttttet.

- Tighteeeeeeeennninnn ng torque of the engine oil stttrararainininer brackckcket
fixixixing bolts andnn  nutuuts:ss 2000±3 N•m

-- TiTiTighghghtetetenininingngng tttorororquququeee ofofof ttthehehe eeengngnginininee e oioioilll stststrararainnnererer ffflalalangngngeee
fixing bolts: 10±2 N•m

444444. UUUUUUUUUUnsnsnsnsnsnsnsnnnn crcrcrcrreweewewewewewewww ttttttttheheheheheeee eeeeeeeengngnnngnngine oil pump fixing bolts (-arrow-)
ananananannnananddddddddd reeeeeeemomomomomomomomm vevv ttttttttheheheehehehhhh eengine oil pump (-1-) and its gasket.

- Tightening torque of the oil pump fixing bolts:
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4. Replace the engine oil pump gasket, apply sealant
on the pump bottom and the cylinder bottom, and
install the engine oil pump.

5. Replace the engine oil strainer gasket and install the
engine oil strainer.

6. Replace the oil pan gasket and install the oil pan .
7. Other installation shall follow the reverse sequence

of the removal procedure.
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5 Engine Oil Pressure Switch

5.1 Removing and installing the engine oil pressure switch..................................................................165
5.2 Inspecting the engine oil pressure switch..........................................................................................166

5.1 Removing and installing the engine oil pressure switch

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal and wait
until the engine cools down.

3. Disconnect the engine oil pressure switch connector
(-1-) and unscrew the engine oil pressure switch (-2-).

Installation

1. Remove the oil and impurities on the engine oil
pressure switch and its threaded hole.

2. As shown in the figure, apply a few sealant within
the scope of thread "a" when installing the engine oil
pressure switch.

- Tightening torque of the engine oil pressure
switch: 27±2 N•m

- Width of a: about 3 mm

lll02
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Installation

111111111. R. R. R. R. R. RR. R. Remememememememeeemovovovovove eeeeeeeee ththththththtthe oioioioioioioillllll ananananaanananandddddd imimimmmimimmmpupupupupupupupupu iririritittitittiiesesesese oonnnnnnnn thththththththththee eee eneneneneneneneene giggigigigggiinenenenenenenenene ooooili
prprpresesessususurerere ssswiwiwiwitctctctchhhh ananandddd ititititsss ththththrerereadadadadedededed hhhhololololeee.

22222. AAAAAAAAAAs sssssss ssshsssssss owwowwowowowowowwnnnnnn innnnnnnn tttttttttthehehehehehehhhh  figure, apply a few sealant within
the scope of thread "a" when installing the engine oil
pressure switch
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5.2 Inspecting the engine oil pressure switch

Maintenance tools and common equipment

Engine oil pressure tester

Note

• Before inspecting the engine oil pressure switch, please make sure that the engine oil level is normal,
the coolant temperature reaches above 90 , the oil filter is used within 5000 Km and the electric fan
stops operating.

1. Remove the engine oil pressure switch . => refer to
page 165

2. As shown in the figure, screw the engine oil pressure
tester into the engine oil pressure switch threaded
hole (-4-).

3. Install the engine oil pressure switch (-2-) on the
tester (-1-) and insert the engine oil pressure switch
connector into the engine oil pressure switch.

4. Earth the engine oil pressure tester to the vehicle
body.

5. Start the engine to observe the tester pressure
readout. The engine oil pressure warning light (-3-)
lights up.When the engine oil pressure is lower than
75 Kpa, the warning light will light up; otherwise, you
shall replace the engine oil pressure switch.
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Before inspecting the engine oil pressure switch, please make sure that the engine oil level is normal,
the coolant temperature reaches above 90 , the oil filter is used within 5000 Km and the electric fan
stops operating.g

11. RR. RRRRRRememememememememovovovovovovoveeeeee ee ththhhhhheeeee enengigineneeeneee ooooooooil ppprereressssssururureee swswswitititchchch . =>=> rrefeferer ttoo
page 161 5555555

222. AsAAs ssshohohownwnwn iiinn thththeee fififigurere, scscscrereww ttthe e e enenengigiginenene oill ppprereressssssururureee
tester into the engine oil pressure switch threaded
hole (-4-).

33333333. I. I. I. I. I. I. I. Insnsnsnsnsnsnsnssnstatatatataatatallllllllllllllll ttttttttthehehehehehehehehehhee eeeeeeengngngngngnngnginininnininnneee eeeee oioiooooiooio llll prprprprprprppreseseesesesesesesssusususuusususssusurerererererererere ssssssssswiwwwwwwiw tctctcctctcctctch hhhh h hh (-(-(-(-(-(-(-(---2-2-2-2-2-2-2-2-2 )) ))) )) onononononnonon ttttttttthehehehehehehehehe
tee tstttsttter (-1111-) and iiiiinsn ert ththththhhhe e engine ooil preressssurre switch
connector into the engine oil pressure switch.

44444. EEEEEEEarraraararra thtttt ttttttthehehehehehee engngngnggngngnginnnnnnne eee oil pressure tester to the vehicle
bobbobobobobobobboboodydydydyddydydydyy.

5. Start the engine to observe the tester pressure
readout The engine oil pressure warning light ( 3 )
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1 General Information

1.1 Overview................................................................................................................................................168
1.2 Product specifications..........................................................................................................................169
1.3 The breakdown drawing of the cooling system.................................................................................170
1.4 The connection layout of the cooling system pipeline......................................................................171

1.1 Overview

• The cooling system is used to keep the engine running within an appropriate range in all operation conditions.
• The engine cooling system is a forced circulation system, which increases the system pressure by the

coolant pump and forces the coolant to circulate in the engine.
• The main purpose of the cooling system is, in all circumstances, to timely distribute some heat from the

heated parts, ensuring the engine to operate under proper temperature. The coolant is used as a cooling
medium to take away the heat of the high-temperature parts and then radiate it to the air in certain ways.

• The cooling system consists of following components:

a. Radiator
b. Coolant
c. Water pump
d. Cooling fan
e. Thermostat
f. Expansion tank
g. Hose and clamp
h. Coolant temperature sensor
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c. Water pump
d. Cooling fan
e. Thermostat
f.f.f.f.ff. ExExExExEExExExExpapapapapapapapansnsnsnsnsnsssioooooonnn tatatanknkknkkkk
g.g.g.g.g.g.g.g. HoHHoHoHoHoHoHoH seseseseseesese aaaaaaandndnnnnd cclalampmppppmpp
hh. Co lllollananaaanannntt ttt t tttttemperature sensor
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1.2 Product specifications

Torque specifications

Torque (N•m)Component

9±1Fixing bolt of the water pump

9±1Fixing bolt of the thermostat seat cap

9±1Fixing bolt of the thermostat seat

40±4Fixing bolt of the coolant pipe (to the cylinder block)

8±1Fixing bolt of the coolant pipe (to the cylinder head)

Coolant concentration

Soft waterGlycol

50%50%

Coolant filling amount

Capacity (L)Item

7Cooling system

Pressure of the cooling system

Value (bar)Item

1.3±0.2Cooling system (test pressure)

1.5±0.1Dropping valve (releasing pressure
to the outside)

Pressure of the expansion tank cap
-0.06±0.04Vacuum valve (introducing air into

the tank)

lll02
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Capacity (L)Item

7CCCCoCCCC oling systememm

PrrPrreseseseeseessusussusususuusurererererereree oooooooofff fff ththththththt eee cocoollllolininninininngggggggg sysysystststememem

Valueee (b(b(bararar)))Item

.1..333±±±000.222CoCoCoolololinininggg sysysystststememem (((teteteststst ppprereressssssururure)e)e)

1.555±±±000.11DrDropopppipip ngngg vvalalveve (((rereleleasasininggg prprp esessusurerrr
too theheheheheheee oooooouttsissssssss de)

PrPrPrPrPrPrPrPreseseseseseessesssusususususssus rererererererereree oooooooooofffff fffff ththththththththt eeeeee ee exexexxxxxpapapapapapapapapansnsnnsnnnsnn ioioioioioiooon nnnn tataatatatatataattanknknknknknknknknknkk ccccccccapapapapapapapaa
-0.0666±±±0.0.0.0040VVVaVaV cucucuccucuccucuuumumumumumumumumm vvvvvalve (((((inttr dodducinnnnnnnggggggg iaiaiaiaiaiaiaiair iniininininininntottt

ththththeee tatatatanknknknk))))
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1.3 The breakdown drawing of the cooling system

2. Radiator1. Radiator gasket
4. Clamp3. Cooling fan
6. Coolant filling hose5. Radiator exhaust hose
8. Radiator outlet hose7. Expansion tank
10. Exhaust hose9. Water pump
12. Exhaust hose11. Exhaust hard pipe
14. Heater outlet pipe13. Water return hard pipe
16. Thermostat seat15. Heater inlet pipe
18. Radiator inlet hose17. Hose
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2.2.2. RaRaRadididiatatatororor1.11.1. RaRaRadididiatatatororor gggasasaskekekettt
4. Clamp3. Cooling fan
6. Coolant filling hohohoohoohoooosessesesesese5. RaRaRaRaRaRaRaRaRaaRaadiddidddid attttattoroorororororroro eeeeeeeeeexhhhhhhhhauauauauauauauauua stsssss  hose
8. Radiator outlet hoohohohohohoohoh seseeseeee7. ExExExExExExExExE ppapppaap nsnsnsnsnsnsioioioiooionnnn tattaaaaaanknknknknkkknnnnn
10. Exhaust hose9. Water pump
12 E h t h11 E h t h d i
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1.4 The connection layout of the cooling system pipeline

2. Exhaust hard pipe1. Expansion tank cap
4. Heater tank inlet hose3. Heater tank
6. Water return hard pipe5. Heater tank outlet hose
8. Radiator7. Black solid arrow (indicating high-temperature

coolant)
10. Radiator exhaust hose9. Hollow arrow (indicating low-temperature coolant)
12. Radiator outlet hose11. Coolant filling hose
14. Expansion tank13. Water pump
16. Thermostat15. Engine

17. Radiator inlet hose
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2.2.2. ExExExhahahausususttt hahaharddrdddrd pppppppipe1.11.1. ExExExpapapansnsnsioioionnn tatatanknknk cccapapap
4. Heater tank inlet hose3. Heater tank
6. Water return haraaaarraa d ddddddd pippppiipppp pepepepepepe5. HeHeHeeHeHeHeHeHeeHeeataatataata errrrerrer tttttananannannananana k kk ouououoououououuo tltlttltltlet hose
8. Radiator7. BlBlBlBlBlBBlBlB acaacaccacca k ssososososoolililililidd dd ararararararrra rororoororow www (indicating high-temperature

coolant)
10 R di t h t h9 H ll (i di ti l t t l t)
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2 Diagnosis and Testing

2.1 Testing the pressure of the cooling system.......................................................................................172
2.2 Testing the coolant concentration.......................................................................................................174
2.3 Cooling system fault list.......................................................................................................................176

2.1 Testing the pressure of the cooling system

Caution

• When testing the cooling system, please pressurize the system with the specified pressure; otherwise,
it may damage its components.

• Before inspecting the cooling system, you shall not operate until the coolant temperature drops to normal
and shall take precautions; otherwise, there is a risk of scald.

Note

• When the expansion tank cap is opened, the vapor inside will overflow. For this reason, you may cover
the cap with a cloth and unscrew it slowly.

Maintenance tools and common equipment

Pressure tester for the cooling system

Procedures

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Check if the coolant level is within the specified scale,
and add coolant if necessary.

3. Cover the expansion tank cap with a cloth and
unscrew it slowly. Then connect the pressure tester
to the expansion tank (-1-).
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• When the expansion tank cap is opened, the vapor inside will overflow. For this reason, you may cover
the cap with a cloth and unscrew it slowly.

MMaaainininii tetetetetetettetenanananananananancncncnccnccceeeeeee to lols annnnnnnndddddddd commoono eeqqquipmmementtt

Pressure tester for the cooling system
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4. As shown in the figure  pressurize the cooling
system to 1.3±0.2 bar with the pressure tester and
then observe the pressure variation. If the system
pressure does not drop within two minutes, it
indicates the system is good in leak tightness; if the
pressure considerably varies, it indicates the system
has leaks. In that case, please find the leak point
and have the fault rectified.

lll02
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2.2 Testing the coolant concentration

Caution

• Mixture of different coolants is not allowed.
• Only use the coolant approved by Chery Automobile Co., Ltd..
• In the tropics or in summer, please use the coolant with a higher boiling point.

Special tools and equipment required

Refractometer

Methods

Note

• Please read the test value at the dividing line of light-and-shade. In order to distinguish the dividing line
more clearly, drip a drop of water on the refractometer glass through a pipette; then the light-and-shade
dividing line can be clearly distinguished via a "waterline".

1. As shown in the figure  drip the coolant on the
refractometer glass through a pipette, and observe
the freezing point value of coolant.

2. As shown in the figure  the right side of the
refractometer dial (-1-) is used to measure glycol
coolant, the left side (-3-) to measure propylene
glycol coolant and the middle (-2-) to measure battery
electrolytes.

3. When measuring the glycol coolant applied in the
vehicle, you should observe the right side (-1-) of the
dial.
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Refractometer

MeeeeeMeththththththththododododoooddssssssss

Note

• PlPlPlease read thhhe test value at thththe diviiding llliiine offf lighthtt-and-shadedd . In order to distinguuuisisishhh ttht e dividing lliinnnine
momomorerere ccclelelearararlylyly, drdrdripipip aaa dddrororoppp ofofof wwwatatatererer ooonnn thththeee rererefrfrfracacactototomememeteteterrr glglglasasassss thththrororougugggugggh hh a pipette;e;e; ttthehehen the e e liilighghghttt-anananddd-shshshaaadaa e
diddddid viv diddddddd ngngngngngngggg lllllinneeeee cacacacacacacc nnnnnnn bebebebebebebebebb ccleleararaararlylyyyyyy dddddddddisisisisisisisisistiingngngngngngggguiuiuuiuiuiuu shshhhhhedeeedeeee vviaaaaaaa aaaaaa "wawawawawawawww teteeteeterlrrrrr inine"..

1. As shown in the figure  drip the coolant on the
rerererererereeerefrfrfrfrffrfrfrff acaaaacaaaa totototototototoomemememememmemeeteeeeeeeeerr r rrr glglglglglgglggg aass through a pipette, and observe
the freezing point value of coolant.
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4. The freezing point value of coolant must be kept
below -35°C (or it may vary with the area, climate or
freezing point).

5. If the freezing point is beyond the specified value,
replace the coolant.

lll02
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2.3 Cooling system fault list

Maintenance recommendationsPossible causesSymptoms

Replace the coolant pipeAging and leakage of the coolant
pipe

Coolant shortage

Replace the water pumpLoosening and leakage of the water
pump bearing

Replace the expansion tank capDamage to the expansion tank cap

Replace the engine cylinder gasketDamage to the engine cylinder
gasket

Replace the water blockLeakage of the water block in the
engine cylinder block

Replace the water blockLeakage of the water block in the
engine cylinder head

Repair or replace the radiatorLeakage of the radiator

Repair or replace the heater tankLeakage of the heater tank

Add coolantLow coolant level

Engine overheating

Discharge the air in the cooling
systemAir resistance in the pipe

Replace the expansion tank capDamage to the expansion tank cap

Clean or replace the condenserBlockage of the condenser

Clean or replace the radiatorInner blockage of the radiator

Replace the thermostatFailure of the thermostat

Inspect the cooling fan and circuitFailure of the cooling fan

Inspect the leak pointInner leakage of the engine

Inspect the cooling fan and circuitConstant operation of the cooling
fanUnable to reach the normal engine

temperature
Replace the thermostatFailure of the thermostat

Replace the fuses and inspect
relative circuitsShort circuit of the fuses

Non-operation of the cooling fan

Replace the relay and inspect
relative circuitsFailure of the relay

Replace the coolant temperature
sensor

Failure of the coolant temperature
sensor

Inspect relative circuits and replace
the ECM if necessary

Failure of the ECM (engine control
module)

Inspect relative circuits and repair
the failure pointCircuit failureAbnormal speed of the cooling fan
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Add coolantLow coolant level

EnEnEnEnEnEnEnEnE gigggggg nenenennenenen ooooveveveverhhhhrhrhrheeeeeeaee tingngg

Discharge the air in the cooling
systemAir resistance in the pipe

Replace the expansioioionnn tatt nknkk cccapapapDammmage to thththee exexexpapapansiionn ttata knknk cccapapap

Cleaaan n n ororor reppplace theee cccononondeded nsnserBlBlB ococockakakagegege oooff ththeee cococondndndenenenseseserrr

Cleaaannn ooor replacee ttthehehe rrradadadiaiaiatototorrrInner blockage of the radiator

Replace the thhhererermomomostststatatatFaFaFailililururure ee ofofo ttthehehe ttthehehermrmrmososostatatattt

Inspect ththheee coolinnnggg fafafannn anananddd cicicircrcccr uitFailure of the coolinggg fan

Inspect tt thththeee leleleakakak pppoioiointntntnnnInnnnnenenenenennenener r r r r r leleeeleleleleakakkakkakakkagagagagagaggagggeeeeeee ofofoffofoffff ttttheeheehehehehee eeeeeeeengngnngngnngngnginininninininnneeeeeeee

Inspect the coolinggg fafafan and circuitConstantt opep ration of the coolingg
fanUUn bablle tto reachh ththe norm lal engiine

tempperature
ReReRReReReReReReReR plplplpplplplplpplplp acacacacacacacacacacceeeeeeeeee ththththtthttt e e ee ee ee thththththhtt ereerererererereere mommomomomomomommomostsststststststs ataaatataataFailure of the thermostat

Replace the fuses and inspect
relative circuitsShort circuit of the fuses
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3 Discharging and Adding the Coolant

3.1 Discharging the coolant.......................................................................................................................177
3.2 Adding the coolant................................................................................................................................179

3.1 Discharging the coolant

Caution

• Before inspecting the cooling system, you shall not operate until the coolant temperature drops to normal
and shall take precautions; otherwise, there is a risk of scald.

Note

• When the expansion tank cap is opened, the vapor inside will overflow. For this reason, you may cover
the cap with a cloth and unscrew it slowly.

Procedures

1. Switch off all electrical equipment and the ignition
switch, and pull out the key. Wait until the engine
cools down.

2. Unscrew the expansion tank cap.
3. Lift the vehicle.
4. Place the collection vessel at the position where the

discharged coolant could be collected.

5. Loosen the clamp (-arrow-) and pull out the hose.

6. Connect the pressure tester of the cooling system
to the expansion tank (-1-), apply pressure until the
coolant is drained.

lll02
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111111. S. SS. SSS. SSSwitctctctctccccchhhhhh hh ofofofofofofofofofo f ff alllll elelelelelelececececcecectrtrttrtrrtrriciciciciciciciccal equipmemeennt anddd theee iiigngnnitititioioionnn
swsswwswswswwittttttttchhchchhhc , aaaaanana ddddd pull out tttthhhhehhhhh  key. WWWaiitt uuuntil thhe enngine
cocococococoocoololllllssss sss dodododododod wnwnwnnwnww .

2. Unscrewwwww tttthhhehh  expansion tank cap.
3. Lift thhheee vevevehicle.
444. PlPlPlacacace ee thththeee cococollllllececectititiononon vvvesesesseseselll atatat ttthehehe pppososositititioioionnn whwhwhererere ee thththeee

discharged coolant could be collected.

555555555 L. L. LL. L. L. LLLooooooooooooooooooosesesesesessennn n n thththtthththththeeee clclclclclclclamamamammamamamamppp pppp (((((-( arrarararararrrrorororororoorooww-wwww-ww-w )))) )) anaanaananandddddddd pupupupupupupupupulllllllllll ooooooooutuuututuutuutuu tttttttthehehehehehehehee hhhhhhhhoooooso e.eeee
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7. After draining the coolant, install the hose and tighten
the clamp.
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3.2 Adding the coolant

Warning

• If air enters the pipeline while adding coolant, it will cause engine overheated or even damaged.

Procedures

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Add coolant to the expansion tank slowly, and make
sure the coolant flow is not too heavy so as to avoid
air entering. Add the coolant to the upper -MAX- mark
of the expansion tank.

3. Tighten the expansion tank cap.
4. Start the engine, increase the engine speed to 2000

rpm gradually and then keep the speed. When the
cooling fan begins running, observe the coolant level
and add coolant if necessary.

lll02
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4 Thermostat

4.1 Overview................................................................................................................................................180
4.2 Removing and installing the thermostat.............................................................................................181
4.3 Testing the thermostat..........................................................................................................................183

4.1 Overview

• The thermostat is installed at the rear of the engine cylinder head and connected to the radiator inlet pipeline.
It is used to adjust the coolant flow and flow direction, change the coolant cycle range and regulate the heat
dissipation capacity of the cooling system according to engine's operating temperature, to ensure the engine
operating at a proper temperature.

• The thermostat must be kept in good work condition; otherwise, the normal operating temperature of the
engine will be severely affected. Late opening of the thermostat's main valve will make the engine overheated,
while early opening of the main valve will prolong the preheating time and make the engine temperature
too low.

• When the engine is just started, the coolant temperature is low. In order to make the engine reach the normal
operating temperature quickly, the thermostat shall be in inactive state, and the coolant flows in small
circulation; when the coolant temperature reaches about 87 , the thermostat is in slightly-active state, and
the coolant flows mainly in small circulation and supportively in big circulation; when the coolant temperature
is between 87  and 102 , the thermostat is in half-active state, the coolant flows in small circulation and
big circulation simultaneously; when the coolant temperature reaches about 102 , the thermostat is in
full-active state, and the coolant flows in big circulation.
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circulation; when the coolant temperature reaches about 87 , the thermostat is in slightly active state, and
the coolant flows mainly in small circulation and supportively in big circulation; when the coolant temperature
is between 87 and 102 , the thermostat is in half-active state, the coolant flows in small circulation and
big circulation siiiimmmmmmummm ltaneously; whww enenen ttthhhe coolant temperature reaches about 102 , the thermostatatat iiisss inii
fufuufufufufuuuullllll -aaa-aaaa-actctctctctctctc ivivivvivivvve eeee e statataataa eee, aaandndndndndndndd ttttttthe coolaanttt flooowss iiin bbbiggg cicicircrcrculululatatatioioionnn.
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4.2 Removing and installing the thermostat

Caution

• Before inspecting the cooling system, you shall not operate until the coolant temperature drops to normal
and shall take precautions; otherwise, there is a risk of scald.

Removal

1. Discharge the coolant.=> refer to page 177
2. Place the coolant collection vessel under the vehicle.

3. Loosen the clamp (-arrow B-)  pull out the hose and
unscrew the fixing bolts (-arrow A-).

- Tightening torque of the fixing bolt of the
thermostat seat cap: 9±1 N•m

4. Remove the thermostat seat cap (-1-), the thermostat
O-ring (-2-) and the thermostat (-3-).

Installation

1. The thermostat O-ring must be replaced in every
removal and installation.

2. Soak the new O-ring with coolant.
3. As shown in the figure, install the convex plate on

the O-ring (-1-) and the check vavle (-arrow-) on the
thermostat (-2-) in an angle of 180°.

lll02
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4. Install the thermostat components. Please pay
attention to the installation position (-arrow-) of the
O-ring (-1-) and the thermostat seat.

5. Other installation shall follow the reverse sequence
of the removal procedure.
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4.3 Testing the thermostat

Procedures

1. Place the thermostat in the container with water and
put a thermometer in the container, and then warm
up the container.

2. Observe the thermostat temperature under
slightly-active and full-active state.

- --When the starting temperature is about 87°C.

- --When the temperature under full-active state is
about 102°C.
- --The travel from the inactive state to full-active
state shall be larger than or equal to 8 mm. lll02
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5 Cooling Fan

5.1 Overview................................................................................................................................................184
5.2 Removing and installing the cooling fan............................................................................................185
5.3 Checking the cooling fan.....................................................................................................................186

5.1 Overview

• The cooling fan is used to increase the airflow on the radiator fin surface through forced air supplement
made by the cooling fan to cool down the radiator and the condenser.

• The cooling fan is a kind of double-motor-driven fan which consists of two driving motors, two five-blade
fans, a fairing, leads and connectors.

• The engine control module (ECM) controls the operation of the cooling fan via the cooling fan relay according
to the signals from the coolant temperature sensor, the air conditioner and the A/C pressure switch.

• The cooling fan works under the following conditions:

a. When the coolant temperature is higher than 95°C, the cooling fan begins to operate at a low speed.
b. When the coolant temperature is higher than 99°C, the cooling fan begins to operate at a high speed.
c. When the coolant temperature is lower than 95°C, the cooling fan stops operating at a high speed.
d. When the coolant temperature is lower than 90°C, the cooling fan stops operating at a low speed.
e. When the air conditioner is switched on, the A/C fan starts operating.
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d. When the coolant temperature is lower than 90°C, the cooling fan stops operating at a low speed.
e. When the air conditioner is switched on, the A/C fan starts operating.
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5.2 Removing and installing the cooling fan

Removal

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.
3. Remove the air intake grid .=> refer to page 838

4. Unscrew the fixing bolts (-arrow A-), pull out the horn
connectors (-arrow B-) and remove the front cross
member (-1-).

5. Disconnect the cooling fan connectors (-arrow-).

6. Unscrew the bolt and remove the cooling fan.

Installation

Installation shall follow the reverse sequence of the removal procedure.

lll02
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5.3 Checking the cooling fan

Procedures:

1. Switch off all electrical equipment and the ignition
switch, and pull out the key.

2. Disconnect the battery negative terminal.

3. Disconnect the cooling fan connectors (-arrow-).

4. As shown in the figure  measure with a multimeter.
Terminal 1 is grounding, terminal 2 is high speed and
terminal 3 is low speed.

- Set the multimeter to Ohms to measure terminal
1 and terminal 2. The measured value shall be
about 0.55 Ohms. Replace the cooling fan if there
are discrepancies.

- Set the multimeter to Ohms to measure terminal
1 and terminal 3. The measured value shall be
about 0.8 Ohms. Replace the cooling fan if there
are discrepancies.
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4. As shown in the figug re  measure with a multimeter.
TeTT rminininnnnalalaalaa  1 issss grgrgrrgrgrouuououuouuuououndndndndndnddding, terminanaal 2 isss hhhigigigh spspspeeeeddd anananddd
teteteteteteet rmrmrmrmrmrmrmrminnninninnnalalalalalalall 33333333 is llllow spppsppppeeeeeeeeeeeeeeeeeeed.

------- SeSeSeSeSeSeSettttttt tt thththththththt e eeee e mummmumumultltltltimimimimeteteteteteteteteeeeeree  tooo OhOhOhmsmsms to oo mememeasasasururureee tetetermrmrminininalalal
1 anddddd teteett rminal 2. The measured valululueee shall bebebe
abbbouo t t t 0.55 Ohmhh s.s RRReplalalace the coolingngng fannn iiif f thththere
ararare ee dididiscscscrererepapapancncncieieiesss.

- SeSett ththee mumultltimimeteterer ttoo OhOhmsms ttoo memeasasururee tetermrmininalal
1 ana d tettettet rmminnnnnnnnnalalalalalall 3333333. T.... he meaasusususususured ddd dd ddd vavavvavavav lue shala l bebebebeebbe
abababababababbabouououououououououuut t tt t t ttt 0000.0.0.000 8888888 OhOhOhhhOhhhOhmsmsmsmsmsmsmsmsm .. ReReReReReReReReeplplplpplplplplplp acacacacacacaccacaceeeeeeeeee ththththththhththeeeeeee cocococococoocooololololololololinnininininininnnnggggggg fafafafafafafafffannnnnnnn ififfififififfif ttttheheheheheheheheeerererrererererere
are did screpapp ncies.
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6 Radiator

6.1 Overview................................................................................................................................................187
6.2 Removing and installing the radiator..................................................................................................188

6.1 Overview

• Actually, the radiator is a heat exchanger which functions to absorb the heat of the coolant flowing into the
radiator and then radiate it to the air via the radiator fin.

lll02
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6.2 Removing and installing the radiator

Caution

• Before inspecting the cooling system, you shall not operate until the coolant temperature drops to normal
and shall take precautions; otherwise, there is a risk of scald.

Removal

1. Discharge the coolant .=> refer to page 177
2. Remove the cooling fan .=> refer to page 185

3. Loosen the clamps (-arrow-)  and pull out the
radiator vapor hose (-1-), the coolant filling hose (-2-)
and radiator outlet hose (-3-).

4. Loosen the clamp (-arrow-)  pull out the hose (-1-)
and remove the radiator.

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

1. Replace the disposable clamp.
2. Connect the hose and reset the clamp.
3. After installation, add coolant .
4. Finally, test the pressure of the system so as to

ensure it is good in leak tightness.
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4. Loosen the clampmpmp (-arrow-)  pull out the hose (-1-)
anannddd rereremomomoveveve ttthehehe rrradadadiaiaiatototor.r.r.
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7 Water Pump

7.1 Removing and installing the water pump...........................................................................................189
7.2 Checking the water pump....................................................................................................................191

7.1 Removing and installing the water pump

Caution

• If the water pump is damaged, it must be replaced instead of repaired.

Removal

1. Discharge the coolant .=> refer to page 177
2. Remove the timing belt .=> refer to page 88
3. Remove the accessory bracket .=> refer to page 74

4. Loosen the clamp (-arrow-) and pull out the hose
(-1-).

5. Unscrew the fixing bolts (-arrow-) and remove the
water pump (-1-).

- Tightening torque of the fixing bolt of the water
pump: 9±1 N•m

Installation

Installation shall follow the reverse sequence of the
removal procedure. Please pay attention to the following
notes:

1. Clean the installation contact surface and replace
the water pump gasket.

2. Install the hose and tighten the clamp in place.
3. After installation, add coolant .

lll02
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4. Loosen the clamp (-arrow-) and pull out the hose
(-1-).

5. Unscrew the fixing bolts (-arrow-) and remove the
wawawawawawawawawaawaateteteteteteer puppupupupupuupup mpmpmpmmpmmpmpmpmp (((((((((-1-111-1-1-1-11-)---- .

- Tightening torque of the fixing bolt of the water
pump: 9±1 N•m
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4. Test the pressure of the cooling system to ensure it
is good in leak tightness.
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7.2 Checking the water pump

1. Visually check whether the contact surface between the water pump and the cylinder block is smooth.
2. Sway the cooling wheel to check the bearing for looseness.
3. Turn the cooling wheel to check the water pump for smooth rotation.
4. Be sure to replace the water pump out of specification.
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