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Chapter 3 Valve gear
I. Timing belt

Disassembling
illustration

Disassembling steps 12. ecrankshaflt

1. [lront upper cap of timing belt timing pulley

2. [ront lower cap of timing belt 13. [lange

3. power steering bracket 14. tensioner B

4. crankshalt position sensor 15. timing belt B

16. pulley of upper balance shalt

6. tensioning gear 17. bushing

7. tilensioner arm 18. crankshalt

8. automatic tensioner timing pullecy B

9. idler 19. right bracket component of engine
10. 0il pump pulley 20. screw bolt of camshalt pulley
11. crankshalt screw bolt 21. camshalt timing pulley
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1 Disassembling Notice

® Disassembling of timing belt
Remember the rotation direction of belt in order
Lo avoid any crror when reassembling

Caution:

1) Il there is water or greasc on the belt,
the lifecycle of belt will be decreased
rapidly. So, take
care nol Lo have water or grease adhere Lo
and pollute the belt, the pulley, and the
tensioner. Do not clean these parts. When

seriously polluted,
replace them with new ones.

alter disassembling,

they arc please

2) Il water or grease is found in these parts,
please check whether there is any leakage in the
0il scal of [ront cover, the oil scal of camshaflt
and waler pump.
® Disassembling of oil pump pulley
(1) Disassecmble the plug cock on the cylinder

side.

(2) Inscrt an S8mm—diameter cross—cnded
screwdriver Lo lasten the left side balance
shalt.

(3) Disasscmble the screw nut of oil pump
pulley.

(4) Disasscmble the oil pump pulley.
® Disassembling of crankshaft screw bolt

(Disassembling of flywheel)
(1) Fix the driving board or [lywheel with special
tool.
(2) Disassemble the crankshalt screw bolt. Support
the driving board or [lywheel with special tool.

® Disassembling of crankshaft pulley
Il it is difficult to disasscmble due to the reason
of adhering, pleasc apply special tool.

® Disassembling of timing belt B

(1) Remember the rotation direction of  belt

to avoid any error when reasscembling.

Notice:

Il there is waler or grease on the belt, the
lifecyele of belt will be decreased rapidly. So,
alter disassembling, take carc nol Lo have water
or grease adhere to and pollute the belt, the pulley,
and the tensioner. Do not clean these parts. When
they are seriously polluted, please replace them
with new ones.
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(2) Il water or grease is lound in these
parts, pleasc check whether there is any
leakage in the oil scal of [ront cover,

the oil seal of camshalt and water pump.

® Disassembling of pulley of upper

balance shaft

(1) Apply tool as shown in the illustration

to [ix the pulley of balance gear.
(2) Disassemble the pulley of upper

balance shaflt.

® Disassembling of crankshaft pulley B
(1)If it is diflicult to disasscmble due

to the reason of adhering, please apply

special tool.

® Disassembling of camshaft pulley
screw bolts
(1)Fix the camshalt timing pulley with

special tool.

camshalt pulley.

BEMOOGS
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abnormal abrasion(belt core reveal)

Canvas abrasion,

rubber reveal

plug cock

2 Check

25

Timing belt

Check every part of the belt carclully, il therc

is any damage as the [ollowing, please replace

with new onc.

(1)

(2)
(3)
(4)
(5)
(6)

(7)

(8)

(1)

(2)

The back rubber is aging and glistening.
There is no crack when [ingernail scratches

it and there is no [lexibility

There is crack in the back rubber.

There is crack and stripping in the canvas.
There is crack at the bottom of pulley
There is crack in the side of pulley
Abnormal abrasion in the side of pulley. When
the side of belt is as smooth as surflace of
one cut by sharp knifle, it is normal.
Abnormal abrasion in the part ol pulley.
Teeth off.

Automatic tensioner

Check the leakage of automatic tensioner.
Replace with a new one when necessary.
Check il there is any abrasion or damage at
the end of the rod. Replace with a new onc

when nccessary.
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(3) Measure the stretch of the rod. IL it is
not conformed to the standard, replace the
automatic tensioner with a new one.

Standard value: 12mm

(4) Press down the rod with a power ol 98~
196N and measurc the rod displacement.

(5) If the rod displacement is lmm larger than
the value measured in the (3)item, the
automatic tensioncr should be replaced.

Standard value: <Ilmm

(6) Fasten the automalic tensioner with vises
which has soll opening.
Caution:
* As there is screw bolt stretching out
al the bottom of automalic tensioner,
a plain pad should be inserted between
the vises and screw bolt to avoid their
vise direct contact.
(7) Rotate the handle of vises to push the rod
ol automatic tensioner in. Il it is casy
to push in, pleasc replace the automatic
tensioner with a new one. It should be felt
as il there is some resistance when you
push in the rod.
3 Installation Notice
® Fasten bolt of camshaflt pulley
(1) Fix the camshalt pulley with special tool.
(2) Fasten the bolt of camshalt pulley to the

assigned torque
® Installation of engine bracket base

(1) Before starting fastening, apply scalant to

the bolt part as shown in the illustration.
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® Installation of bushing in upper
balance shaft
(1)When installing the bushing, place the

side with deburring to the direction of oil scal.

® Installation of pulley in upper
balance shaflt
(1) Fix pulley in the balance shalt with a
tool as shown in the illustration.

(2) Fasten the bolt Lo assigned torque.

® Installation of timing belt B
(1) Align the marks on the crankshalt pulley

the [ront cover respectively.
(2) Install timing belt B in the crankshalt
pulley and balance shaft pulley. There

should not be loose in the tensioner side.

(3) Make sure that the position of tensioner
center and bolt center as shown in the

illustration.

(4) While putting power on the side of Liming
belt tensioner with [inger, move
tensioner B according to the arrow. Now
lasten the screw bolt to [ix tensioner
B.

Caution: When lastening the bolt, do not
keep the axle revolve with the pulley in

casc that the belt gets too tight.

]
-]
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(5) Ensure to keep the marks in the pulley and the
front cover aligned.

(6) Press the central part in the side of tensioner

ol the timing belt B with the index [inger,

with the pressure limit of 5~7mm.

® Fasten the crankshaft bolt
(1)Fix the llywheel with special tool.
(2) Install crankshalt bolt.

® Installation of pulley in oil pump

(1) Inscrt cross—ended screwdriver to the leflt
side of hole in the cylinder to prevent
turning ol balance shaflt.

(2) Install pulley of oil pump.

(3) Apply oil to the combining side of screw nut
and bearing.

(4) Fasten the screw nut with a torque of 54Nm.

® Installation of automatic tensioner
(1) If the automatic tensioncr is in the
stretching position, it should be drawn
back according to the [ollowing steps.
(2) Fasten the automatic tensioner with
vises that have solt opening.
Caution:
= As there is a stretching screw plug at
the bottom of automatic tensioner, a
plain pad should be inserted between
the vises and the screw plug Lo prevent

their direct contact.

(3) Slowly push the vises in until the rod

(@ holec and oil tank ® gets aligned.

(4) Insecrt the steel wire(diameter 1. 4mm) to
the aligned hole.

(5) Disasscmble the automatic tensioner [rom

the visces.
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(6) Install the automatic tensioncr in
the [ront cover, lastening the bolt
with a torque of 24Nm.

Caution:
¢ Leave the steel wire in the

automatic Lensioner.

® Installation of tensioning pulley
(1) Install the tensioning pulley and keep

the two pin holes in a vertical line.

® Installation of timing belt

(1) Make sure that the belt tensioner is
installed properly.

(2) Make the timing mark in the camshalt
pulley and that in the eylinder cover

aligned.

(3) Make the timing mark in the
crankshalt pulley and that in the

(4) Keep the timing mark in the oil pump
pulley and its conlorming mark

aligned.
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(5) Disassemble the plug from the cylinder block and
then inscrt the cross—ended screwdriver (diameter
of8mm) to the hole. If it could be inserted more
than 60mm in, it means that the timing marks arc
aligned. I the range that could not be inserted
above 20~2bmm, the oil pump pulley should be
turned lor one revolution and the timing marks
should be then aligned. Again check il the
screwdriver could be inserted over 60mm. Keep the
screwdriver in the inserting position until the
installation of belt [inishes.

(6) Conncet the timing belt to the crankshalt pulley,
middle pulley, camshalt pulley and tensioner
pulley in turn.

(7) Raise the pulley of the tensioner to the direction
ol arrow and then lasten the central bolt.

(8) Make sure that all the timing marks arc aligned.

(9) Disassemble the screwdriver inserted in step (5)
and [ix the plug.

(10)Rotate counterclockwise the crankshalt for a
quarter of revolution until all the timing marks
again get aligned.

(11) Install the special tools socket wrench and
torque wrench to the tensioner pulley and then
loosen the central bolt in the pulley of
Ltensioner.

Remarks:
1l special tools could not be applied, a general
torque wrench that could measure a torque ol 0
to 0.5 KgM may be used.

(12)Fasten to the torque of 3.5N.m(0.35 KgM) with a

torque wrench.

(13)While keeping the tensioner pulley with special

tool and torque, [lasten the central bolt to

(14)Rotate clockwise the crankshalt two revolutions
and lay it [for about lbminutes. Then check
whether the [ixing steel wire of automatic
tensioner could slide [reely.

repeatedly do the steps alter (10) until the
steel wire slides.
(15)Take off the [ixing stecl wire of automalic
Lensioner.
(16)Measure the distance “A” (between the Lensioner
arm and the automatic tensioner itscll).

Standard value: 3.8—4. bmm
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II. Rocker arm and camshaft

Disassembli

ng

Disassembling steps

1. air [low tube

2. P.C.V. tube 11. rocker arm A

3. fuel filler cap 12. rocker arm B

?‘ rocker arm cap 13. rocker shaft (intake side)
?' péd of rocker arm cap 14. hydraulic erect post

6. oil seal

- . 15. rocker arm C

7. oil scal ‘ _
8 rocker arm and rocker shalt 16. rocker shalt (exhaust side)
9. rocker arm and rocker shalt 17. hydraulic erect post

10. rocker shalt spring 18. camshalt
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1. Disassembling Notice
® Disassembling of rocker arm and rocker shaft
(1) Before disassembling the rocker arm and
rocker arm shaflt assembly, install the
special tools as shown in the illustration
to prevent dropping of hydraulic erect post.

2. Installation Notice
® installation of hydraulic erect post
(1) Soak the hydraulic erect post in clean

diesel oil.

(2)With the special tool “exhaust steel wire”,
while slightly pressing the steel ball of
check valve, move the plunger up and down for
four to live times Lo exhaust the air.

Caution: As the rigid ball spring is especially

solt, do not push the steel ball too violently

with exhaust steel wire in case any damage to
the hydraulic crect post.
It is casy Lo exhaust air [rom the hydraulic

crect post installed by rocker arm with a
keeper (special tool).

(3) Insert the hydraulic ercct post into the
rocker arm, being carclful to avoid diesecl
0il overflow. Then apply special tool to
prevent the dropping of hydraulic erect post

///// during the installation.

MD998443

hydraulic
erect post

® Installation of rocker shaflt spring,

rocker arm and rocker shaft
Xf/f”“l { (1) Fasten the intake rocker shalt with a bolt
f"-ﬁfﬁ = . temporarily until no rocker arm push and
N press the valve.
(2) Assemble the rocker shalt spring Crom the
upper until it is vertical with the duct
ol spark plug.
Caution: The rocker shalt spring should be
installed first and then tighten the
/ boltl ol exhaust rocker arm.
(3) Disassemble the special tool [or keep the

A2

hydraulic ercct post.

(4) Make sure that the position of cutting
opening in the rocker shalt is in that
shown in the illustration.

Caution: The oil hole in the rocker shalt
should be aligned with the cylinder block Lo
ensure a correcl installation position.
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® Installation of camshaft oil seal
Install the oil seal of camshalt with
special tool

3. Check
® camshaflt
(1)Mcasurc the height of cam
The standard value and usage limit
value arc as [ollows.

1G64:
standard usage limit
value value
intake 37.39 36. 89
cxhaust 37.14 36. 64
4G63:
standard usage limit
value value
intake 37.50 37
cxhaust 37.14 36. 49

® Rocker arm

(1) Check the surface of the roller. If
there is any trace, there must be some
damage or check and the rocker arm
should be replaced.

(2) Check whether the roller could revolve
smoothly and evasively. Il it could not
revolve smoothly and evasively or is a
bit loose, the rocker arm should be
replaced.

(3) Check the internal diameter. If there
is some damage or lock is checked, the
rocker arm should be replaced

® Test on the return leakage of

hydraulic erect post

Caution:

* The hydraulic erect post is a precision

spare part. There should not be any dust

or foreign matter on its surflace

* It is not allowed to disassemble the

hydraulic erect post.

* It is required to use clean diesel oil

to clean the hydraulic erect post.

(1) Soak the hydraulic crect post in clean

diesel oil.

With the special tool (MD998442),
while pressing the steel ball in the
inner side, exhaust the air by moving
the plunger up and down [or lour to
[ive times. It is casy Lo exhaust air
[rom the Thydraulic ecrect post
installed by rocker arm.

MD998442

33



sawaService Manual for Chery * Oriental Son Engine Section

graduation

wdraulic
erect post

34

3 ) Disassemble the special tool
(MD998442) and check whether the
plunger could be pressed. Il it is
not casy Lo press the plunger, the
hydraulic crect post is normal. If
it is casy to press the plunger to
the end, the hydraulic crect post
should be exhausted again and then
be checked again., If the plunger is
still loose, the hydraulic crect
post should be replaced.

Caution:

* After the exhaust of air, the
hydraulic erect post should be kept
crect to avoid outflow of the

internal diesel oil.

(4) Alter the exhaust, the hydraulic erect

post should be installed in special

tool (return leakage tester).

(5) When the plunger sinks a little (0.2~

0.5mm), measurc the time it needs to
sink a sccond lmm. 1T the measurement
value is not conlormed to the standard
value, replace the hydraulic ercct
post.
Standard value: 4 ~ 20seconds/1mm
(applying diesel oil of 15~20°C)
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IT1. Disassembling and
assembling of cylinder cover,
valve
. —>
com chcly loosen _
—20N. m—90°+90° s T T

arts should be
mgpplicd with

| machine oil while

Disassemblin
B

Disasscmbling steps

1. bolt for cylinder cover

2. components  [or cylinder
cover

3. cylinder gasket

lock ) . 11. exhaust valve
oc or valve spring . .
] 12 valve oil scal
retalner . . .

13 valve spring retainer

D. upper valve spring retainer .
) ] . 14 valve oil secal
6. compression  spring  lor . .
1 15 valve spring retainer
valve . .
] 16 duct lor intake valve
7. intake valve -
lock £ { . 17 duct lor exhaust valve
oc or valve spring .
] 18 scal [or intake valve
retalner
) ) 19 scat lor exhaust valve
9. upper valve spring retainer

) ] 20 cylinder cover
10 compression spring [for valve
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Disassembling Notice
1, Cautions after disassembling

The parts disassembled must be placed according

MBY991654

to the cylinder numbers and intake/cxhaust arca
respectively.
® Disassembling of the bolt of cylinder
cover
(1) Loosen the bolts on every cylinder

cover with special tool. It should be

looscned evenly and gradually.

® Disassembling of lock for valve
spring retainer

(1) The disasscmbled parts such as valve
and spring should be marked with
cylinder  No. and  installation

position, and should be kept well Cor

usc in the asscmbling.

® Disassembling of valve oil seal
(1)Valve o0il seal should not be used
repeatedly.

¥ ». Installation Notice
® Installation of valve oil seal
(1) Install the lower retainer of valve
spring.
(2) Install the valve oil scal in the
valve duct with special tool.

Improper installation may causc

leakage.
Caution:
‘ Spring ® Valve oil seal should not be used
upper repeatedly.
color seat
o ® Installation of valve spring
z?ivc (1)When installing the valve spring, the end

scat with identilying color should be laced to

Lthe upper retainer lor valve spring.

Spring
lower
scal
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length

ol

L] Installation of lock for valve spring retainer
(1)If the valve spring is cxcessively compressed, the
bottom of upper valve spring retainer will contact
with it and will damage the valve oil scal.

(2) Install the spring lock with special tool.

L] Installation of bolt for cylinder cover

(1) When assembling the bolt for the cylinder cover,
make sure that the length of bolt is suitable to the
limited value. If it is larger that the limited value,
the bolt should be replaced.

Limit value (A): maximum99. 4mm

(2) Apply some machine oil to the rippling part ol

bolt and washer.

(3)  According to the fastening sequence, tighten the

bolts to the assigned torque with special tool
(MB991654) .

Fasten torque: 78N.m

(4) Completely loosen all the bolts.

(5) According to the [lastening scquence again,

tighten the bolt with a torque of 20N.m

(6) Make a lincd painting mark in the bolt end of

cylinder cover and the cylinder cover.

(7) Tighten the bolt of cylinder cover for 90

® according to the lastening sequence.

(8) Further tighten the bolt for 90° and make

sure that the painting mark in the bolt end of eylinder

cover and that in the cylinder cover aligned

Caution:

® If the tightening angle of bolt is smaller than

90° , the correct tightening torque is not expected.

So while tightening, the correct tightening angle

must be paid much attention to.

® When the bolt is excessively tightened, it should
be fully loosened and then begin to be tightened
again from step (1).
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3. Check
® (Cylinder cover
(1) Check the [latness of the bottom
of cylinder cover with straightedge
and plug gauge.
Standard value: 0.03mm
Limit value: 0.2mm
(@) When the distortion exceeds the
limit value, modification by
abrasion is neceded.
Abrasion limit value: * 0. 2mm

38

*Together with the abrasion of cylinder
block.

Height of cylinder cover(standard value of
new part): 119.9~120. lmm

valve

(1) Check whether the working surlaces of
valve are contacted properly. 1l the contact
is improper, abrade again with valve
polishing machine. The contacting side of
valve seatl should be conformed to the center
ol valve working surlace.

(2) Il the edge thickness cxceeds the usage
limit value, the valve should be replaced.
Edge thickness standard value:

intakes=-=s-==-=- 1. Omm

exhauste-ss-s=nseees 1. 2mm

Usage limit value: intake=----+-+----0. bmm
exhauste-ss-s=sseees 0. 7mm

(3) Measure the total height ol valves. I[ it
is smaller than the limit value, the valve
should be replaced.

Standard value:
intake: --+---------112. 30mm

exhaust-=-=-====--- 114. 11mm
Limit value: intake-----=-=---- 111. 80mm
exhaust--=======--- 113. 61mm

Valve spring

(1) Check the [ree height of the valve spring. I it
is smaller than the limit value, it should be
replaced.

Standard value: 51.0mm

Limit value: 50.Omm
(2) Check the verticality of spring central line
and the bottom surlace. If the gradient exceeds

Standard value: =2°
Limit value: 4°
Valve duct

Standard value: intake == =» =+ === (.02 —
0. 05mm
exhaustesses=+s+=+0, 03—0. 07mm
Limit value: intakessssesesessecse 0. 10mm
Uxhal.lsl.. --------------- 0- 15mm
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Q scal surlacc

[:? of valve
- '

cnd ol
valve rod

Il anF([‘
1

heig ol

% (.9-1.3mm

0.5-1mm

(1) Asscmble the valve and measure the [lange height of
valve rod between the end of valve rod and scal

surface of valve spring. I the measurcment value

exceeds the assigned limit value, the valve secat
should be replaced

Standard value: intakesss+*+++++=+49, 30mm

exhaust=+-=-=++=---49. 30mm
Limit value: intakees++++++=+==49, 80mm

exhaust ==---=-=---- 49. 80mm

® Points for maintaining the valve seat

(1) Belfore maintaining the valve scat, check the

clearance between the valve duct and the valve rod.

Maintain alter replacement of wvalve duct il
necessary.

(2) Repair the width and angle of the valve seat until
their adjustment to the assigned value with abrasion
machine.

(3) After repairing the valve seal, rub the valve and
the valve seal in pairs with rubbing cream. Then
check the [lange height of valve rod. (Refer to the
checking item of valve seat).

® Points for changing valve seat

(1)Cut a part of the to—be-replaced valve scal from the
inner side to make it thinner and then remove it.

(2)Repair and adjust the secat hole in eylinder cover
according to the outer diamcter of the enlarged
valve scal.

Diameter of valve seat washer

intake enlargement size 0.30 34. 435-34. 455
valve seat | enlargement size 0.60 34.735-34. 755
exhaust enlargement size 0.30 31.935-31. 955
valve seat | enlargement size 0.60 32.2356-32. 255

height of val

scal washer

{C

enlarge
inner

the

R

L] valve seat

(3)Before assemble the valve scal washer, heat
the cylinder cover to the temperaturc ofl
about 250°C, or cool the valve scal washer
in the liquid nitrogen in order to cngage
inside the cylinder cover.

(4)Repair and adjust the valve scat to the

assigned width and angle with a valve seat

(Refer 1o

maintaining the valve seat).

milling cutter. Points for
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[lange

Points for changing of valve duct
(1) Press out the valve duct to the direction of
cylinder with press machine
(2) Modily the valve duct hole of cylinder cover
until the hole diameter gets to the size of
enlarged valve duct to be installed
. Caution:
Do not use a new valve duct with the same size
as the disassembled valve duct.

Duct hole diameter of valve in the cylinder

cover.
enlarge size 0.05: 11. 05-11. 068
enlarge size 0. 25: 11.25-11. 268
enlarge size 0.50: 11.50-11. 518

(3) As shown in the illustration, press the valve
duct to the assigned [lange valuc
Standard valuc: 14mm
Caution:

- Press the valve duct from the top surface
of cylinder head.
- the length of intake valve duct and exhaust
valve duct are different. (Intake valve:
45. 5, exhaust valve: 50.5)
(4)After installation of valve duct, insert the

new valve and check il it could move smoothly.
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