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ENGINE MECHANICAL - ENGINE MECHANICAL SYSTEM 151

ENGINE MECHANICAL SYSTEM
PRECAUTION

1.

10.
1.
12.
13 .
14 .

15.

16.

Read this manual carefully before preceding with any service, to avoid
unneceassary loss caused by improper aperation.

During servicing, follow the procedure described in the manual to avold technical
errors and ensure safety and efficiency.

Before the servicing, prepare a fire extinguisher in a specified place if necessary,
for emergency use,

Before the servicing, the mechanic shall wear necessary protective shoes, gloves
and gogales, to ensure parsonal safety.

Before the servicing, ensure the vehicle is properly protected, such as the
protective covers for seating, stearing wheel, floor and engine compartment.
Before lifting the vehicle, check whether the lifting system is working properly,
whether the vehicle is appropriately parked and whether the connection points
between the lifting arm and the vehicle are optimally adjusted. Before lifting or
lowering the vehicle, ensure the space beneath the vehicle iz clear.

If any fuel/power shutdown or pressure discharge is required during the servicing,
follow the standard procedures. For example, disconnect the fuel system and
release the pressure before removing the fuel rail, or disconnect the battery
negative cable before removing the electrical parts. Or it may cause vehicle
damage or personal injury.

Once the pipe or fitting Is disconnected, make proper protection to prevent
contamination or foreign objects from entering.

When servicing the interior of the engine, follow the specified procedure and
carefully handle with the fragile parts.

Use the specified torgue, sequence, direction or angle when tightening the bolts
and nuts, without exceed force.

During engine overhaul, such as the inspection on crank, plstol and cylinder
head, thoroughly clean and lubricate the parts before installation.

When servicing the engine, if it is necessary to clear the previous sealant before
installing the oil tray, ensure the sealant interface is even and smooth, install a
new seal gasket and apply a proper amount of sealant.

Check tha battery grounding polarity (negative grounding in this diesel engina).
Do not adjust the electronic throttle pedal , or it may change the closing angle
of the throttle valve and the engine may not work properly.

Do not pull up the injector cable when the engine is running. In any case, cylinder
failure will cause burming corrosion by injecting the unburnt mixture info the
postprocessing preheat diesel oxidation catalyst. If necessary, remove the
postprocessing preheat diesel oxidation catalyst.

Use the engine oil with rated grade and velocity, Otherwise it will exacerbate

B T
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17 . Use the original or authorized engine parts, or will damage the engine or cause

operating defects.

18 . Grind a new engine proper as required. During grinding, do not engage in sudden

acceleration or heavy-duty operation.

fer roTON

ENGINE MECHAMICAL - ENGINE MECHANICAL SYETEM

19.

20.

BN

22.

23 .

When the engine is working, in particular under high speed or high load, do not
turn the ignition switch off suddenly. Allow it to run 3-5 minutes at low speed
before stopping, to ensure even radiation.

Sealant is widely used across the engine. It is designed o provide sufficient
sealing. Pay special attention to the volume, location and interface of the sealant.
Insufficient application will cause leakage, while excessive application orspillover
will block or namow the water or oil channel. Therefore, it is important to apply
the sealant properly.

If necessary, gently knock the parts with a wooden/rubber hammer or similar
tool, in order to damage the sealant interface. Or slightly insert a flat, smooth
and thin sealant scraper into the interface, without damaging it.

Clear the surface with a sealant scraper or wire brush. Ensure the surface is
even and smooth, free of grease and impurities. Remember to remove the sealant
in the agsembly holes and threaded holes.

Evenly apply the sealant across the specified diameter around the assembly
hole. Remove the soft sealant. Install it to the specified position within 15 minutes,
when the sealant is wel. During installation, do not apply the sealant onto any
unnecessary position. After installation, wait for the hardening process of the
sealant, which will take about 1 hour. Do not grease or wet the applied surface
or start the engine during the period.
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ENGINE MECHAMICAL - ENGINE MECHANICAL SYSTEM 15-3
DEFECTS
Defect Possible Gause Recommended Salution

Engine does nof start

Engine idle rough

http://online.fliphtmlI5.com/rvub/alzs/

Battery {low voltage)

Check battery and replace it
if necessary

cormoded)

Clean battery and tighten
COMMeClon

Faulty starter

Check starter and replace it
il necassary

Fautty oil infector

Check cil injector and replace
it if necessary

Mo il in the fuel tank

Check fuel tank and fill up fuel
if necassary

Fuel filier blocked,
contaminated fuel system

Faulty fuel pump

Clean fusd system and
replace fuel fiter

Check fuel pump and replace
it if necessary

Timing pulley {skippead tooth)

Reinstall or replace it

Other electrical parts are
faulty

Alr filter blocked

Check the glectrical parts and
replace them if necessary

Replace alr flter and clean air
filter housing

Laakage of the intercooler
and intercoolar pipa

Check the intercooker and
intercoolar pipe

Fuel filter blocked,
contaminated fuel system

Laeakage of intake manifold

Clzan fusl system and
replace fuel fiter

Clean intake manifold, intake
manifold gaskel, crankshaft
vent hose

Leakage of turbocharger

Check turbocharger and

replace |1 f nacessary
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Faulty electronic throtte valve

Faulty the fual injactor

Check elacironic throttle valve
and replace itif necessary

Chack harness and replace
the fuel inpector if necessary

Other electrical parts are
falty

Check the electrical parts and
replace them if necassary

Fautty turbocharger and

Checx the turbocharger and

Engine loss of power turbocharger actuator turbocharger actuator and
replace them if necassary
4o
{(# FOTON
15-4 ENGINE MECHAMICAL - EMGINE MECHANICAL SYSTEM

Defect

Possible Cause

Recommended Solution

Fuel filter blocked,

contaminated fual system

Incorrect .vahre tim iﬁg

Clean fuel system and
replace fusl filer

'Reinstall and adjust toothed

timing belt

Cylinder gasket leakags
Cylinder prassure (low)

: Replace cylinder gasket

Measure cylinder pressure
and overhaul if necessary

Vahe not alrtight Check vaive and valve seal
ard replace them if necessany
Postprocessing preheat 'Replace high qualified fusl
diesel oxidation catabyst and replace postprocessing
{DOC) blockad preheal diese! oxidation

calalyst (DOC)

Posiprocessing Diesel
Particulate Filter (DPF)
blocked

Feplace high qualified fuel
and replace postprocessing
Digsel Parbculale Filter (DPF)

| Pipe leakage of the fuel

systam

| Check fuel system

Poor performancs of fuel
mpector

Replace fuel filter, clean

injector and replace it if
necessary

Exhaust system blocked

| Check exhaust system

Alr Inlet system (nsuffickent

Check air inlat systam

| Faulty the fuel pump

 Check the fuel pump

Oiher electrical paris are
faulty

Chedk the electrical parts and
replace them If necessary
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ENGINE MECHANICAL - ENGINE ASSEMBLY 15-5

ENGINE ASSEMBLY
REPLACEMENT
/i, CAUTION

Before disassembling the engine assembly, drain up all the fluids in the engine
and disconnect the hamess, pipe fittings and connections between the engine
and the body.

Before disconnecting all harness and pipes, mark them properly to prevent
mismatching or missing harness and pipes during installation.

Once a fitting is disconnected, seal the opening to avoid foreign objects from
entering.

All drained fluids must be collected and handled as required, Keep the site clean
and neat.

1. Discharge the pressure in the fuel system. (Refer to "Chapter 12 Fuel - fuel
system, precaution™)

2. Disconnect and take out the positive and negative battery cables. (Refer to
"Chapter 20. Starting & charging - battery, replacemeant”™)

3. Drain the engine oil. (Refer to "Chapter 05 Vehicle maintenance - Replacement,
engine oil and oil filter replacement™)

4.  Drain the coolant. [Refer to "Chapter 05 Vehicle maintenance - Replacement,
coolant replacement”™)

5. Collect the refrigerant. (Refer to "Chapter 61. heating & A/'C - refrigerant,
replacement™)

6. Drain up the hydraulic oil in the power steering tank.

- 7. Screw outthe engine fuel cap, and pull out
— ﬁ__ _H'“t_'%_x the engine hood.

http://online.fliphtmlI5.com/rvub/alzs/
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B. Disconnect the hamess connector and the grounding harness:

ﬁ"f___! FoTon

15-6 ENGINE MECHANICAL - ENGINE ASSEMBLY

(a)  Screw oul the fixing bolt of the &'C pipe, and
remove the pipe.

(b)  Disconnect the ECM connector at the rear
right of the engine compartment.

icy  Removethe fixing buckla of the ECM harness
and the body,

http://online.fliphtmi5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 91109
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(dl  Open the engine compartment fuse box cover.

Fa:g] FoTon

ENGINE MECHANICAL - ENGINE ASSEMBLY 15-7

(e} Disengage the connector of the engine
harness and the engine hood fuse box cover.

{ffy Screw outthe harness grounding fixing bofts,
and disengage the connection between the
harness and the body.

http:/fonline fliphtml5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 10/109
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{g)  Screw outthe harness grounding fixing bolts,
and disengage the conneclion balweean the
harness and the body.

{.’."1;:’:.-': FoTan

15-8 ENGINE MECHANICAL - ENGINE ASSEMBLY

(h]  Screw out the hamess fixing nuts, disengage
the connection of harness and intake heater.

[y Disconnect fixing buckle of the harmess and
the heating water hose bracket.

()  Screw out the harness fixing nuts, and
disengage the connect of harmess and battery
positive pole.

https://ww.allcarpdfmanuals.com/ 117109
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(k)  Disconnect the fixing of hamess and body
brackatl.

9. Disconnect the pipe fitting:

(a) Remove the intake air pipe. (Refer to "Chapler 14 Intake Air - Intake air pipe,
replacemeant™)

f‘;{] FoTon

ENGINE MECHANICAL - ENGINE ASSEMBLY 158

(b} Loose the fixing clamp, and pull out the fuel
return pipe.

P 131 0ET)

{c)  Press the fuel pipe dip, and pull out the fuel
pump inlet pipe.
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(dl Remowve the fixing clip, and remove the
vacuum booster hose,

{g) Screw oul the fiking clamp, and pull oul
heating air inlet pipe and outlet pipe.

{:ﬁ_‘f} FoTon

15-10 ENGINE MECHANICAL - ENGINE ASSEMBLY

M/ /F ]
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i Screw out the fixing bolts of the AC
compressor pipe and disconnect the
connection between the pipe and the AC
COMPrassorn.

(@) Screw out the connacting bolt, rameove the
sheanng ol pump pipe.
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connection between the steering oil pump
pipe and the steering il pump.

10. Screw out the fixing bolts of turbocharger
and the catalyst converter assembly, and
remove the gasket.

11. Remove the intercooler assembly. (Refer to "Chapter 14 Intake Air - Intake air
pipe, replacement™)

12 . Remove the electronic fan assembly. (Refer to "Chapter 17 Cooling - electronic
fan, replacement™)

=
{ﬁl FoTON
ENGINE MECHAMNICAL - ENGIME ASSEMELY 15-11
13. Remove the radiator assembly. (Refer to "Chapter 17 Cooling - radiator,
replacement”)
14 . Remove condenser assembly. (Refer to "Chapter 61 heating & A/C - condenser,
overhaul™)

15. Remove the engine hood lock. (Refer to *"Chapter 85 Door Lock - engine hood
lock, replacement”)

16. Disconnectthe hom harness connector,
Mm | 17. Disconnect the outdoor temperature
e =] & E sensar connector,

== b
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18. Screw out the fixing bolts of the water tank
upper beam and fixing plate.

{'fﬁ FoTon

1512 ENGINE MECHANICAL - ENGIMNE ASSEMBLY

19 . Remove the fixing clip of the water tank
upper beam and the engine hood lock stay
wire.
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20. Remove the transmission assembly. {referto “Chapter 41 Transmission (JC538)
= transmission assembly, Replacement).
21. Fixthe engine assembly with a tool.

22 . Spin out the power assembly left
suspension fixing bolts and nuts .

23 . Spin out the power assembly right
suspension fixing bolts and nuts.

=
(%) FOTON

Q

ENGINE MECHAMICAL - ENGINE ASSEMEBLY 1513

24 .  Lift the engine assembly slowly , check the wiring hamess between the engine
and the body carefully and make sure the pipe connections are all disconnected,
and remove parts that hinder engine lifting .

25 . Put the engine assembly on a clean place.

26 . Wrap off the pipe joint to avoid impurities.

27 . Serew out the fixing bolts, and take down

{ﬁe /[;7_/ /\ \\ ‘ the left suspension assembly. —

14
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28 . Screw out the fixing belts, and take down
the right suspansion assembly.

-

29 .

31.

33.

Remove the starter assembly. (Refer to "Chapter 20 Start & Charge - starter,
overhaul™)

Remove the engine accessory belt. (Refer to "Chapter 15 Engine mechanical
system - engine accessory belt, overhaul")

Remove the engine assembly. (Refer to "Chapter 20 Start & Charge - starter,
overhaul™)

Remove the steering oil pump assembly. (Refer to "Chapter 52 Power Steering
-steering oil pump assembly, replacement”)

Remove the AJC compressor assembly. (Refer to "Chapter 61 heating & A/C -
condenser, overhaul™)

Replace a new engine assembly.

15-14

I!-:-'!'_:-"_: FaTan

ENGINE MECHAMNICAL - ENGINE ASSEMBLY

\

o e

35 . Install the right suspension assambly,
tighten the fixing bolts.

Torque: 7T3~B9N=m

S Tey,
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3r7.
38.
39.
40 .
41.

42 .

36 . Install the left suspension assembly,
tighten the fixing bolts.

Torgue: 73~B3N=m

Install the engine assembly. (Refer to "Chapter 20 Start & Charge - starter,
overhaul")

Install the A/C compressor assembly. (Refer to "Chapter 61 heating & A/C -
condenser , overhaul™)

Install the steering oll pump assembly. (Refer to "Chapter 52 Power Stearing
-stearing oil pump assembly, replacement”)

Install the engine accessory belt. (Refer to "Chapter 15 Englne mechanical system
=engine accessory belt, overhaul”)

Install the starter assembly. (Refer to "Chapter 20 Start & Charge - starter,
overhaul")

Lift the engine assembly, fit into the engine compartment slowly, and remove
parts that hinder engine lifting .

.{ﬁ;j FoTOn

ENGINE MECHAMICAL - ENGIME ASSEMELY 1515

Put the power assembly in place, tighten

}\ \_‘} \/ﬂ‘f \C ‘ ‘ the left suspension fixing bolts and nuts.

Toraua: 4555 N=m
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44 . Tighten the right suspension fixing bolts
."'l and nuts,

Torgue: 45—55 N=m

P 5 DS

45. Refit the transmission assembly. (refer to “Chapter 41 Transmission (JC538) -
transmission assembly, Replacement).

46 . Install condenser azssembly. (Refer to "Chapter &1 heating & A/C - condenser,
overhaul™)

47 . Mount the fixing clip of the water tank
upper beam and the engine hood lock stay
Wire.

Pl 11 DO

If’:'!'_:-"_: FoToan

15-16 ENGINE MECHAMNICAL - ENGINE ASSEMBLY
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48 . Tighten the fMxXing Doits of the water tank
upper beam and fixing plabe .

ot e

43 .

50.

a1.

52.

Install the radiator assembiy. (Refer to "Chapter 17 Cooling - radiator,
replacement™)

Install the electronic fan assembly. (Refer to "Chapter 17 Cooling - electronic
fan, replacement™)

Install the intercooler assembly. (Refer to "Chapter 61 heating & A/C - condenser
, overfiaul™)

Install the engine hood lock. (Refer to "Chapter 85 Door Lock - engine hood lock,
replacemeant”)

53 . Install the horn harness connector.

54 . Install the outdoor temperature sensor
connector

-

.{ﬂ FoTON
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ENGINE MECHAMICAL - ENGINE ASSEMEBLY 1517

55 . Install a new gasket, Connect the
turbocharger and the catalyst converter
assembly, tighten the fixing bolts,

Torque: 4151 N.m

Pl 51 0T

{a) Tighten the connecting bolt, install the
steering oil pump pipa.
Torque: 33~42ZN+m

(b} Tighten the connecling bolt, install the fixing
clamp.

{c)  Install the A/C compressor pipa, tighten the
fixing bolts.

Torgue: 21—25N=m

P 1 O

{:-:-*;} FoTon
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15-18 ENGINE MECHAMNICAL - ENGINE ASSEMBLY

(d)  Install the heating air inlet pipe and outlst
pipe, tighten the fixing clamgp.

2] Install the vacuum booster hose and the fixing
clip.

if Maunt the fual pumg inlat pipe until you hear
the click.

(g)  Install the fuel retumn pipe.

(h}y  Install the intake air pipe. (Refer to "Chapier 14 Intake Alr - Infake air pipe,

replacemeant”)
57 . Install the harness connector and the grounding hamess:

P
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ENGINE MECHAMICAL - ENGIME ASSEMELY 1519

) Pl LD

{a}  Mount the conneclion bebtweean the harness
and the body bracket.

(b} Install the connect of the harmess and battery
positive pole | tighten the harness fixing nuts.

Torque:; 311 N+m

(c}  Connect the harness and the body, tighten
the hamess grounding fixing bolts

Torque: 9—11 N«m

http:/fonline fliphtml5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 23/109
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15-20 ENGINE MECHAMNICAL - ENGINE ASSEMBLY

(d) Connect the hamess and the body, tighten
the harness grounding fixing bolis.

Torgue: 2125 N=m

(@) Tighten the fiing nuts of hamess and iNlake
air heater.

Torgue: 3—13 N=m

(f Install the fixing buckla of the hameass and the
heating waler hosa bracket.

(g)  Install the connector of the engine harness
and the angine hood fuse box,

http://online.fliphtmi5.com/rvublalzs/ https://ww.allcarpdfmanuals.com/ 241109
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ENGINE MECHAMICAL - ENGIMNE ASSEMBLY 15-21

(R} Install the engine compartment fuse box
COVEF.

w1 100G

] Install the fixing buckle of the ECM harness
and the body.

{j) Install the ECM connector at the rear nght of
the engine compartment,
(k) Tighten the fixirng boll of the AT pipea.

o C A
S et | Frecs 111008
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58 . Fill up the steering oll. (Refer to "Chapter 52 Power Steering -steering oil ,

replacement')
59 . Fill up the refrigerant. (Refer to "Chapter 61 heating & A/C - refrigerant,
replacement')
iffi: FoTon
15-22 EMGIMNE MECHANICAL - EMGINE ASSEMBLY

60 . Fill up the coolant. (Refer to "Chapler 05 Vehicle maintenance - Replacemant,
coolant replacement”)

61. Fill up the engine oil. (Refer to "Chapter 05 Vehicle maintenance - Replacement,
engine oil replacemeant™)

62 . Install the battery assembly, and connect the positive and negative battery
cables. (Refer to "Chapter 20. Start & charge - battery, replacement”)

http:/fonline fliphtml5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 26/109
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ENGINE MECHANICAL - ENGINE MOLUMNTING 15-23

ENGINE MOUNTING
REPLACEMENT (ENGINE MOUNTING CUSHION AND BRACKET)

1. Disconnect the positive and negative battery cables, and take it out. (Refer to
“Chapter 20. Start and Charge - battery, replacement” )

2. Hook the engine lug with a lifting device, straight chain and [ift the engine
assembly.

3. Spin out the power assambly left
suspension fixing bolts and nuts.

4.  Spin out the power assembly right
suspension fixing bolts and nuts.

7h

Pl | 10D
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15-24 ENGINE MECHANICAL - ENGINE MOUNTING

5. Screw out the fixing bolts, and take down
the left suspension assembly.

6. Screw out the fixing bolts, and take down
the right suspension assembly.

7. Install the right suspension assembly,
tighten the fixing bolts.

Torgue:T3~—~83 N«m

\< e — T
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EHGINE MECHANICAL - ENGINE MOLUMNTING 15-25
B. Install the left suspension assembhy,

tighten the fixing bolts.
Torgue: T3—83 N-m

9. Putthe power assembly In place, tighten
the left suspension fixing bolts and nuts.

Torque:45--55 N=m

e 1501 [

10. Tighten the right suspension fixing belts

P T/ and s
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' Torque:45-—55 M«m

1. Take down the lifting device.
2. Connect the battery positive and negative cables. (Refer to "Chapter 20. Start &
Charge - battery, replacement™ )

I:-I-"fj FoTon

15-26 ENGINE MECHAMNICAL - ENGINE ACCESSORY BELT

ENGINE ACCESSORY BELT

OVERHAUL

1.  Switch off the ignition.

2. Open the angine hood.

4.  Wait until the engine cools down.

4. Drain the coolant. (Refer to "Chapter 05 Vehicle maintenance - Replacemeant,
“ coolant replacement™)

5. Loosen the clamp screws, pull out the
engine water outlet hose.

B. Turn the accessory belt tension pulley
bolts clockwise with a tool until the
attachment belt is completely relaxed.

tt é://ww.alIcarpdfmanuals.com/ 30109
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7. Remove the accessory belt and inspect. If the following damage occurs, replace

the accessory belt:
/1 CAUTION

. Water or grease on the belt will guickly reduce its service life. Therefore, afler
removal, protect the belt, the belt pulley and the tensloner from water or grease.
Do not wash these parts. In case of heavy contamination, replace it with a new

one.

. If any water or grease is found on these parts, check whether there is fluid

leakage in the engine.

f-"ﬁl FoTon

EMGINE MECHAMNICAL - ENGINE ACCESS0ORY BELT

15-27

Pl | 51 PET

Hed 1 511

{a)

(b)
{c)
{d)
(e)

{f)

Aged and shiny nubber on the back, showing

mo mail scratch

Cracked or peeled canvas.
Crackad rubber on the back.
Cracked bait tooth at tha bottom.

Crackead balt tooth on tha sida.

Lnusual tear and wear on the side of the belt
If the side of the belt is as neat a5 cut, it is

,‘H_ rarsrresal
http://online.fliphtmi5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/
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Frazcd B4 410

P 5 AES

DALY N PR

(o) Unusual tear wear of the belt.
{h)  Missing tooth.

{fﬂ FoTOon

15-28 ENGINE MECHANICAL - ENGINE ACCESSORY BELT

Attach the accessory belt to each pulley,
tensioning wheel and idler wheel, leaving
the generator pulley without the upper belt.
Then turn the tensioning wheel bolls
clockwise with the tool, and attach the belt
to the generator pulley and loosen the
tensioning wheel,

/. CAUTION

After installing the accessory belt , check
whether the belt is properly fitted 1o the
pulleys. If the relative position of the belt
and pulley is offset , tighten the tensioner
nut with a tool. Loosen the accessory belt
slightly, then make adjustments.

Install the engine water outlet hose, tighten
the clamp screws.
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10. Fill up the coolant . (Refer to "Chapter 05 Vehicle maintenance - Replacement,
coolant replacement”)
11. Close the engine hood.

f‘;{] FoTon

ENGINE MECHANICAL - TIMING DEVIGE 15-29

TIMING DEVICE
COMPONENTS

19 @)
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15-30

1 Signal Wheel Fixing Bolts 11 Faght Timing Chain Guide
] Slgnal Whee 12 Inverlia Coear
3 Timing Chain 13 Gaskel
4 Timing Sprocket 14 |Inertia Sprocket
5 Chain Tensioner Cap Fixing Bolts 15 Left Timing Chain Guide
& Chain Tensioner Cap 16 Inertia Sprocket Fodng Bol
T Chain Tensioner 17 Chain Guide Fixing Bolt
& Cwerhead Camshalt Sprocke! 18 Gaskel

Housing 19 [Tnerlia Gear Flxng Boll
] Gasket 20 Sprocket Room Fixing Bolt
10 Inerfia Gear Shait

(% FoTON

ENGINE MECHANICAL - TIMING DEVICE

CAMSHAFT DRIVE CHAIN TENSIONER OVERHAUL

http://online.fliphtmlI5.com/rvub/alzs/

1.  Screw out the fixing bolts for the camshaft
drive tensioner cap, and take down the
camshaft drive chain tensioner cap.

2. Take down the camshaft drive chain
tensioner.
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3. Install the camshaft drive chain tensioner.

/i CAUTION

Check the tension of the camshaft drive chain
tensioner, replace it if necessary.

Farr | 510040

fef) FOTOR

.

ENGINE MECHANICAL - TIMING DEVICE 15-31

4. Tighten the fixing bolts for the camshaft
drive tensioner cap.
Torque: 10Nm

/I CAUTION

Check and adjust the tensioner after installation.
(Refer to "Chapter 15 Engine Mechanical -Timing

Device, Timing check and adjust”) _
Pl S 053
/b CAUTION
The the sealing apron of the camshaft drive chain
https://ww.allcarpdfmanuals.com/ 35/109
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15-32 ENGINE MECHANICAL - TIMING DEVICE

TIMING CHAIN AND GUIDE RAIL REPLACEMENT

1. Install the camshaft drive chain tensioner. (Refer to "Chapter 15 Engine
Mechanical - Timing Device, camshaft drive chain tensioner overhaul®™)
2. Remove fiywheel housing assembly. (Refer to "Chapter 15 Engine Mechanical
= Flywheel, flywheel housing, cylinder block, crankshaft overhaul ™)
3. Remove the vacuum pump . (Refer to "Chapter 15 Engine Mechanical - Rock
Arm Chamber Cover, Rock &rm, Rock Arm Cushion Block, Rock Arm Bracket
_ & Camshaft, Camshaft overhaul ")

4. Screw out the fixing bolts, take off the

E?ﬁ’;%\% ‘ timing chain guide.

http:/fonline fliphtml5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 36/109
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St el Sl

5.  Fix the camshaft signal wheal with a
special tool, screw out the fixing bolts, and
take off the signal wheel.

6. Take off the camshaft timing sprocket and

timing chain.
Eax 15105
-
.{‘.j FoTon
ENGINE MECHANICAL - TIMING DEVICE 15-33

T Screw out the fixing bolts, take off the
inertia sprochet.
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e 8 Tighten the fixing bolts of the inertia

j—:l . sprocket.

F- = {"I.-'
[ Torgue: 10 Nm

-
e P50

9. Install the camshaft timing sprocket and
timing chain.

/1. CAUTION

Do check and adjustment when installing. (Refer

to "Chapter 15 Engine Mechanical - Timing
Device, Timing check and adjust”)

Fraec] B4 DGE

10. Fix the camshaft signal wheel with a
special tool, tighten the fixing bolts of the
camshaft signal wheel.

Torgue:; 30 Nm
esctzALGE
{'tg} FoTON
15-34 ENGINE MECHANICAL - TIMING DEVICE

— 11 .  Install the iming chain guide.
Torque: 20 Nm

38/109



18/12/2018 Foton Tunland 2017 Workshop Manual - Engine Mechanical

12 . Install flywheel housing assembly. (Refer to "Chapter 15 Engine Mechanical -
Flywheel, fiywheel housing, cylinder block, crankshaft overhaul 7}

13. Install the camshaft drive chain tensioner. (Refer to "Chapter 15 Engine
Mechanical - Timing Device, camshaft drive chain tensioner overhaul”)

14 . Install the vacuum pump. [Refer to "Chapter 15 Engine Mechanical - Rock Arm
Chamber Cover, Rock Arm, Rock Arm Cushion Block, Rock Arm Bracket &
Camshaft, Camshaft overhaul ")

15. Install the engine assembly. (Refer to "Chapter 15 Engine mechanical system -
engine assembly, replacement”)

P
Ve FoTan

ENGIME MECHANICAL - TIMING DEVICE 15=35

OVERHEAD MECHANISM CAMSHAFT SPROCKET HOUSING
REPLACEMENT

1 Rameva timina ~Rhalin and Aaiilda caill  IBadar ba "Chantar 16 EAaains Maechanical
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=Timing Device, Timing chain and guide rail replacemeant™)

Fime | 51050

Hma 1 21 LEL

2. Screw out the fixing bolt of the overhead
camshaft sprocket housing,

3. Take off the gasket from the overhead
camshaft sprocket housing.

4. Mount a new gasket onto the overhead
camshaft sprocket housing.

/by CAUTION

" Gaskets shall not be reused and must be
replaced.

15-36

l.ﬁ FaTan

EMGINE MECHAMICAL - TIMING DEVICE

http://online.fliphtmlI5.com/rvub/alzs/

rhtan the fixina halt of the svarheaad
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camshaft E_[I;I:;EHET. housing.
Tarque: 20 Nm

6. Install the timing chain and guide rail . [Refar to "Chapter 15 Engine Mechanical
=Timing Device, Timing chain and guide rail replacement”)

=
(i)
-"fj'__. FoTaQn
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ENGINE MECHANICAL - TIMING DEVICE 15-37

TIMING CHECK AND ADJUSTMENT

1. Remave the power assembly. (Refer to "Chapter 15 Engine mechanical system
= gngine assembly, replacement')

2. Screw out the fixing bolt , take off the
overhead camshaft sprocket housing cap.

3. Turn crankshaft pulley clockwise | align
the crankshaft belt mark and the Front
gear housing mark. Insert the crankshaft
timing pin into the opening with a special
tool.

4.  Align the camshaft signal mark with the
camshaft position sensor.

/b CAUTION

* If the alignment of crankshaft belt pulley
mark and front gear chamber cover mark
and alignment of the camshaft signal
whesl mark and the camshaft position
sensor don't occur at the same time, the
difference is 180 degree, then turn the
crankshaft pulley around again.

» Iftoo much difference, adjust the timing:
remove the camshaft signal wheel {Refer
to “Chapter 15 Engine Mechanical - Rock
Arm Chamber Cover, Rock Arm, Rock Arm
Cushion Block, Rock Arm Brackel &
Camshaft, Camshaft overhaul *), then
install according to timing mark point to
adjust the timing.

I!-:-'_"_:-"_: FaTan
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15-38 ENGINE MECHANICAL - TIMING DEVICE
r]. 5. Tighten the fixing bolt of overhead
| camshaft sprocket housing cap.
Torgue: T.5Nm

2»%
[ 15 ] -#_

6. Install power assembly. (Refer to "Chapter 15 Engine mechanical system - engine
assembly, replacement™)

:{"Ff.l EaTam
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ENGINE MECHAMNICAL - ROCH ARM CHAMBER, ROCK ARM , RDCK ARM CUSHION BLOCK, ROCK ARR
BRACKET & CAMSHAFT 15-39

ROCK ARM CHAMBER, ROCK ARM , ROCK ARM

CUSHION BLOCK, ROCK ARM BRACKET & CAMSHAFT
COMPONENTS

o
:5}. i .-.,
P _'I'; e
Eym F1 I
1[Gl Filler Cap 7 |Cylindar Cover
2 Rocker Chamber Cover Foang Bott a Engine Front Lug
| 3 Rocker Chamber Cover Fxing Bol 9 Rocker Chamber Cower Gasket
|4 Bushing W |Rocker Chamber Cover
| 5 Engine Rear Lug 11 Cylinder Covar Fixing Bolt
& Erngine Lug Fixing Boit 12 Cylinder Gasket

http://online.fliphtmi5.com/rvublalzs/ https://ww.allcarpdfmanuals.com/ 441109
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ENGINE MECHANICAL - ROCK ARM CHAMBER. ROCK ARM  ROCK ARM CUSRHION BLOCE, ROCH ARM
15-40 BRACKET & CAMSHAFT

REPLACEMENT (ROCK ARM, ROCK ARM, ROCK ARM CUSHION
BLOCK, ROCK ARM BRACKET & CAMSHAFT)
/i CAUTION

Replacement (rock arm, rock arm cushion block, rock arm bracket) . (Refer to
“Chapter 15 Rock Arm Chamber Cover, Rock Arm, Rock Arm Cushion Block, Rock
Arm Bracket & Camshaft - Camshaft Overhaul.” )

http://online.fliphtmi5.com/rvublalzs/ https://ww.allcarpdfmanuals.com/ 45/109



18/12/2018 Foton Tunland 2017 Workshop Manual - Engine Mechanical

-f-‘ﬁ FaTan

ENGINE MECHAMNICAL - ROCH ARM CHAMBER, ROCK ARM , RDCK ARM CUSHION BLOCK, ROCK ARR
BRACKET & CAMSHAFT 15-41

ROCK ARM CHAMBER COVER REPLACEMENT

1.  Remaove the fuel injector . (Refer to “Chapter 12 Fuel Supply System - Fuel
Injector, replacement.” )

2. Remove the clamp for the crankcase
ventilation hose and disengage the
connection of the crankcase ventilation

hose and the crankcase ventilation valve. “
3. Remove the buckle of harness and rock

arm chamber cover.
4. Remove the buckle of fuel injector and the

rock arm chamber cover.

5. Screw out the fixing bolts of the rock arm
chamber cover.

6. Take off the rock arm chamber cover.

Pl A S0
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{'tfj FoTon
ENGINE MECHANICAL - ROCK ARM CHAMBER, ROCHK ARM  ROCHK ARM CUSHION BLOCKE, ROCH ARM
15-42 BRACKET & CAMSHAFT

7. Remove the rock arm chamber cover
gasket, injector oll seal and injector fixing
bolts oil seal.

8. Fit new rock arm chamber cover gasket,
injector oil seal and injector fixing bolts
oil seal to the rocker chamber cowver.

/M, CAUTION

FaciSi0TS

11.
12.

ol 1| 13.

The rock arm chamber cover gasket, injector oil
seal can't be reused and must be replaced.

Install the rock armm chamber cowvear.
Tighten the fixing bolts of the rock arm
chamber cover.

Torgue:10 N=m

Fit the crankcase ventilation hose fixing
clamp.

Install the buckle of hamess and rock arm
chamber cover.

Install the buckle of fuel injector and rock

i ! .;'E.-' ' & ¥ 1 ¢ ".:l I.l
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B ! i arm chamber cover.

14 .  Install the fuel injector. (Refer to “Chapter 12 Fuel Supply System - Fuel Injector,
replacement.” )

-f-’ﬂ FoTon

ENGINE MECHAMNICAL - ROCH ARM CHAMBER, ROCK ARM , ROCK ARM CUSHION BLOCK, ROCK ARR
BRACKET & CAMSHAFT 15-43

CAMSHAFT OVERHAUL

1. Remove the engine assembly. (Refer to "Chapter 15 Engine mechanical system
- gngine assembly, replacement™)

2. Remove the rock arm chamber cover, (Refer to "Chapter 15 Engine Mechanical
- Rock Arm Chamber Cover, Rock Arm, Rock Arm Cushion Block, Rock Arm
Bracket & Camshaft, rock arm chamber cover averhaul ")

3. Remove the fixing clamps and disengage
the connection between the vacuum pump
and the vacuum pipe.

4. Screw out the fixing bolts for the bypass
pipe.

5. Remove the fixing clamps and disengage

connection between thermostat outlet pipe
and thermostat.

6. Remove the thermostat housing assembly. (Refer to "Chapter 17 Cooling -
thermostat housing, replacement”)

7. Remove the fixing bolts, and take off
vacuum pump and gasket .

B. Remove the starter assembly. (Refer to "Chapter 20 Start & Charge - starter,

ek o1y
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ENGINE MECHANICAL - ROCK ARM CHAMBER. ROCK ARM  ROCHK ARM CUSHION BLOCKE, ROCH ARM
15-44 BRACKET & CAMSHAFT

9. Screw out the fixing bolts of the oil sump
assembly, and take off the oil sump
assembly.

LETala bl

10 . Fix the crankshaft pulley with the brake
tool.

11. Screw out the fixing bolts of the flywheal
assembly, and take off the flywheel
assaembly.

FaiSi000
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12 . Disconnect the fixing buckle of the EGR
actuator connector and its harmess.,

13 . Remove fixing buckle of the engine
hamess and bracket.

14 . Screw out the fixing bolts of hamess
bracket.

-f-’ﬂ FoTon

ENGINE MECHANICAL - ROCK ARM CHAMBER, ROCK ARM , ROCK ARM CUSHION BLOCK, ROCHK ARM
BRACKET & CAMSHAFT 15-45

o 1 15. Screw out fixing bolt of the overtwead

' . camshaft sprocket housing cover
assembly, and take off the overhead
camshaft sprocket housing cover
assembly.

s £
\“%/;_ PS4

16 . Install the camshaft drive chain tensioner. (Refer to "Chapter 15 Engine
Mechanical - Timing Device, camshaft drive chain tensioner overhaul™)

17 . Screw out the fixing bolt of overhead
camshaft sprocket housing and flywheel
housing.

18 . Screw out the fixing boits of the flywheel
housing, and take off the flywheel housing.

o
https://ww.allcarpdfmanuals.com/ 50/109
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19. Serew out the fixing bolts of the timing
chain guide rail, and take off the timing
chain guide rail.

Ifr_,:"":l'___: FoToan

ENGINE MECHANICAL - ROCK ARM CHAMBER. ROCHK ARM  ROCK ARM CUSHION BELOCE, ROCK ARM
15-46 BRACKET & CAMSHAFT

20 . Fix the camshaft with special tools.

21 . Screw out the fixing bolts, take off the
camshaft signal wheel.

22 .  Take off the camshaft timing sprocket and
timing chain.

7
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B! S0
23 . Secrew out the fixing bolt, and take off the
overhead camshaft sprocket housing.
a5 0ET
.f-'.: FoTon

ks,

ENGINE MECHANICAL - ROCH ARM CHAMBER, ROCK ARM , ROCK ARM CUSHION BLOGK, ROCK ARRM
BRACKET & CAMSHAFT 15-47

Pt BA LGS

24 . Screw out the fixing bolt, take off intake
rock arm 1 and exhaust rock arm 2.

/1, CAUTION

When removing, set assembly marks on the
intake rock arm and the exhaust rock arm for
installation.

25 . Take off intake rock arm cushion lock 1
and exhaust rock arm cushion lock 2.

/A CAUTION

. When removing, set assembly marks on
the intake rock arm cushion lock and the
exhaust rock arm cushion lock for

installation.

26. Take off intake and exhaust rock arm
bracket 3.

27 . Remove the gasket.
28 . Screw out the fixing bolts, take off the
thrust pad.

==
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30 . Check the camshaft.

29 . Pull out the camshaft in directions,

Iff'!'_:-"_: FoToan

ENGINE MECHANICAL - ROCK ARM CHAMBER. ROCK ARM  ROCK ARM CUSHION BLOCE, ROCK ARM
BRACKET & CAMSHAFT

15-48

/. CAUTION

. Since the camshaft is hard and brittle, do not bump or drop with care.

http://online.fliphtmlI5.com/rvub/alzs/

(a] Check whether there 15 any COMosion, Wweaar
of crack on the surface of the camshaft.
Replace it if anmy.

)  Place the camshaft on the V-shaped blocks.

iz}  Fotate the cemshaft, and measure the
intermediate shaft neck roundness with a dial
gage.

/. CAUTION

. If the maximum roundness exceeds the
specified value, replace the camshaft.

(d)  Measure the cam height with a micrometer.
Standard Helght:

Intake cam; 34.51—-35.4%mm
Exhaust cam; 33.41~34,55mm
/I CAUTION

https://ww.alIcarpdfmanuals.com/
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If the measured value is less than the minimum,
replace the camshaft.

T S e

(2]  Measure camshafl No. 5 joumal diameter and
No. 1~4 Journal diameter with micromater.

Camshaft No. 5 journal diameter: 38.955 ~
39,105mm

Camshaft No. 1=4 journal diameter: 42,955
~ 43 105mm

/T CAUTION

. If the measured value does not meet the
nobcai i specified value, check the camshaft
journal oil film gap.

.@ FoTon

ENGINE MEGHANICAL - ROCK ARM CHAMBER, ROCK ARM , ROCK ARM CUSHION BLOGK, ROCK ARM
BRACKET & CAMSHAFT 15-49

(i) Measure camzhaft Mo, 3 journal diameter with
micrometer.

Standard: 38.955--359.105mm

(g} Measure the inside diameter of the camshaft
bushing with a caliper, Standard; 3916~
40.00mm

(hy  Subtract camshaft rear axle journal diameter
from inside diameter of camshaft bushing,
and calculate the ol film gap at the rear axle
jourmal of the camshafl

a ) rMeasure camshaft Mo, 1-4 jpurnal diameter
http://online.fliphtmi5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 54/109
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with micromater.
Standard: 42.955—-43.105mm

i Internal diameter of camshaft jpurnal bore
1~4 with a caliper.
Max value:43. 2mm

(k]  Subtract the other journal diameters of the
camshaft 1 from the inner diameier of the
other ppumal bores of the camshaft, and
calculate the ol film gap of the camshaft ather
Jaurnal,

i

(# FeTON

ENGINE MECHANICGAL - ROCK ARM CHAMBER, ROCK ARM  ROCK ARM CUSHION BLOCE, ROCH ARM

15-50 BRACKET & CAMSHAFT
- () Position camshaft on cyvlinder head.
im)  Install the feeler between the front end of the
camshaft and the thrust pad.
in)  Mowve the camshafi front and back in the

3.

direction of the amow to measure the thrust
clearance.

Standard thrust clearance; 0.10~0.36mm

Install the camshaft in directions.
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ENGINE MECHAMNICAL - ROCH ARM CHAMBER, ROCK ARM , RDCK ARM CUSHION BLOGK, ROCK ARRM
BRACKET & CAMSHAFT 15-51

/. CAUTION

{a) Check whether there iz unusual wear on the
bushing of the camshaft. Replace it if needead

http://online fliphtml5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 56/109
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(b} Before installing the camzshaft, apply
lubricating ol to the thrust at each flange on
the camshaft (the leff and right sides of the
flange).

a1 51 Ll

32 . Install the thrust pad, and tighten the fixing
bolts.

Torgue: 10 Nm
’E 33. Install the gasket.

=3
Q)

(s FoTON

ENGINE MECHANICGAL - ROCK ARM CHAMBER. ROCK ARM  ROCK ARM CUSHION BLOCE, ROCH ARM
15-52 BRACKET & CAMSHAFT

34 .  (Install the intake and exhaust rock arm
bracket 3.

35 . Install the intake rock arm cushion block
1 and cxhaust rock arm cushion block 2.

M\ CAUTION

. If the intake and exhaust rock arm cushion
block are worn within the standard range,
they shall be installed according to the
disassembly mark. Otherwise, replace new

i rocker arm cushion blocks,

http://online fliphtmi5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 57/109
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36 . Tighten the intake rock arm 1 and exhaust
rock arm 2.
Torque: 36 Nm

/1. CAUTION

] If the intake and axhaust rock arm ara
wom within the standard range, they shall

be installed according to the disassembly
mark. Otherwise, replace new rock arms.

37 . Tighten the fixing bolt of overhead
camshaft sprocket housing.

Torque:10 Nm

-_‘-H"ﬁ"- I'H“'ﬁﬂ::"'l : Fore | 41T

38 . Fix the camshaft with special tools.

f‘;{] FoTon

ENGINE MECHANICAL - ROCH ARM CHAMBER, ROCK ARM , RDCK ARM CUSHION BLOGK, ROCK ARR
BRACKET & CAMSHAFT 15-53

39 . Install the camshaft timing sprocket and
timing chain.

/1 CAUTION

. When installing, do necessary check and
adjustment. (Refer to "Chapter 15 Engine
Mechanical - Timing Device, Timing check
and adjust")

| https://ww.allcarpdfmanuals.com/ 58/109
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_ HHT"T ] A DG
40 . Install the camshaft signal wheel.
41. Tighten the fixing boliz of the camshaft
signal wheel.
Torgue:
First lewal Bghtenimg: 30 Nm
Second level tightenng: 160 Nm
42 . Tighten the fixing bolts of the timing chain
guide rail.
Torque: 20 Nm
r'r' Pl | 51 03
43 . Install the flywheel housing and tighten
| the fixing bolts of the flywheel housing,
o Torque: 24 Nm
Torque: B5 Nm
-
Fleex'| 51 XS
ﬁg} FoTOM

ENGINE MECHANICAL - ROCK ARM CHAMBER. ROCK ARM  ROCK ARM CUSHION BLOCE, ROCH ARM
15-54 BRACKET & CAMSHAFT

http://online.fliphtmlI5.com/rvub/alzs/

44

Tighten the fixing bolt of overhead
camshaft sprocket housing and flywheel
housing.

Torque: 12 Nm

- X
https://ww.allcarpdfmanuals.com/

59/109



18/12/2018 Foton Tunland 2017 Workshop Manual - Engine Mechanical

(== 4\

_._—LJ_._-r'

;}}H-’;;f—'“hnnm

45. Install the camshaft drive chain tensioner. (Refer to "Chapter 15 Englne
Mechanical - Timing Device, camshaft drive chain tensioner overhaul”™)

46 . Tighten the fixing bolt of the overhead
camshaft sprocket housing assembly.

Torgue: 7.5 Nm

/1 CAUTION

" The sealing washer of the overhead
camshaft sprocket housing cove must be
replaced.

47 . Tighten the fixing bolts of harness bracket.
Torque:7.5 Nm
48 . Mount the fixing buckle of the EGR

actuator connector and its harness.

45 . Mount the fixing buckle of the engine
hamess and bracket.

ENGINE MECHAMNICAL - ROCH ARM CHAMBER, ROCK ARM , RDCK ARM CUSHION BLOCK, ROCK ARR
BRACKET & CAMSHAFT 15-55

80 . Fix the crankshaft pulley with the brake
tool.
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51.

Install the flywheeal housing assembly, and
tighten the fixing bolis of the flywheel
housing assembhy.

Torque:
Level 1 tightaning:30 Nm

Level 2 tightening: lurn counterclockwise and
loosen 180 degrees

Level 3 tightening: 30 MNm
Level 4 tightening: clockwise rotation of 90
degrees

Install the oll sump assembly, and tighten
the fixing bolts of the oil sump assembly.

Torque: 24 Nm

53 . Install the starter assembly. (Refer to "Chapter 20 Start & Charge - starter,

overhaul™)

Ff_:-"_: FaTan

ENGINE MECHANICAL - ROCK ARM CHAMBER. ROCK ARM  ROCK ARM CUSHION BLOCE, ROCH ARM
15-56 BRACKET & CAMSHAFT

= 7@\l | 54

Fit vacuum pump and washer, and tighten
http://online.fliphtmi5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/
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/T CAUTION

. Gaskets of the vacuum pumps should not
be reused. New gaskets must be replaced.

55 . Fitthe thermostat housing assembly. (Refer to "Chapter 17 Coaling - thermostat
housing , replacement™)

56 . Tighten the fixing bolts for the bypass
pipe.

57 . Mount the fixing buckle of the thermostat
outlet pipe and thermostat.

58 . Mount the fixing buckle of the vacuum
pump and the vacuum pipe.

59 . Install rock arm chamber cover, (Refer to “Chapter 15 Engine Mechanical - Rock
&rm Chamber Cover, Rock Arm, Rock Arm Cushion Block, Rock Arm Bracket
& Camshaft, reck arm chamber cover overhaul )

60 . Install the engine assembly. (Refer to "Chapter 15 Engine mechanical system -
engine assembly, replacement™)

f-"ﬁl FaTan
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ENGINE MECHANICAL - CYLINDER HEAD WALVE 15-57
CYLINDER HEAD,VALVE
COMPONENTS
®
(&) 0
] e (EE
[ ¥ [lebdk, B [Hwiake Vaive Seal Ninp
2 Valve Spring Retainer 7 Exhaust Valve Seat Ring
3 Walve Spring & Intake Valve
4 |Vaive Oil Seal ] Exhausi Vaive
5 Cylinder Head
-
(w FoTON
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15-58 EMGINE MECHANICAL - CYLINDER HEADWALVE

CYLINDER HEAD OVERHAUL

1. Remove the camshaft. (Refer to "Chapter 15 Engine Mechanical - Rock Arm
Chamber Cover, Rock Arm, Rock Arm Cushion Block, Rock Arm Bracket &
Camshaft, Camshaft overhaul ")
2. Remowve the engine intake air manifold, (Refer to "Chapter 14 Intake Air - Intake
air manifold. replacement”)
3. Remove the engine exhaust air manifold. [Refer to "Chapter 14 Intake Air -
“ Exhaust air manifold, replacement”)

4. Screw out the fixing bolts of the engine
front suspension lug and the engine
cylinder head.

5. Screw out the fixing bolts of the engine
rear suspension lug and the engine
cylinder head.

6. Removethe retaining bolts of the cylinder
head in numeric sagquence.

A CAUTION
. When loosing the bolts, exert even and
gradual torque to ensure balanced force
5 on the cylinder head.
7. Take out the cylinder head.

ﬂfj. FoTon
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ENGINE MECHANICAL - CYLINDER HEAD VALVE 15-59

B. Take off the cylinder head gasket.

Pl 1 510300

8. Remove the valve module. (Refer to "Chapter 15 Engine mechanical system -
Cylinder Head, Valve, Valve Overhaul™)

10. Clean the cylinder head and check whethar
there is crack or serious damage. Replace
it if necessary.

11. Blow off the residual oil and water in the
thread hole of cylinder block with
high-pressure air guns.

151 (2l

12. Check the evenness of the cylinder head
bottom with a ruler and a feeler blade. In
case of excessive deformation, polish it
(both cylinder head and body) or replace
it.

Flatness Limit; 0.15 mm
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15-60 EMGINE MECHANICAL - CYLINDER HEADWALVE

13 . Check the height of the cylinder head and replace it if ungualified.

14 . Install 8 new cylinder head gasket.
H pANGER

. It is important to correctly install the
cylinder gasket, with the hole aligned to
that on the cylinder surface, or it may lead
to serious engine damage.

haxiBIm

15. Install the valve module. (Refer to "Chapter 15 Engine mechanical system -
Cylinder Head, Valve, Valve Overhaul™)
16. Install the cylinder head and fix it until the dowel pin is installed.

17 . Before installing the cylinder head bolts,
make sure whether the bolt has any
damaged threads, the corroslon surface
or reduced diameter (as the bolt is
stretched); if there is any of the above
problems, replace the cylinder head bolt.

Corrosion area: 1em®

Lol

18 . Tighten the fixing bolts of the cylinder
head in the following steps and numeric

sequence;
/. CAUTION
. Apply a proper amount of engine oil on

the threaded part and gasket of the

cylinder head bolts, to facilitate tightening.
. In case of excess torgue, loose the bolts

completely and retighten them.
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ENGINE MECHANICAL - CYLINDER HEAD VALVE 15-61

{a)  Teghien the retaining bolts of the cylinder head
iN NUMEFC SEQUEence.

Torque: 60 N+m
(b}  Draw straight lines with paint, as marks on
the bolt heads and the cylinder head.

(¢)  Tighten the cylinder head balts to 90° in the
saquance of tightening.

saquence and ensure the mark an the balt
Pt 2181 head is aligned to that on the cylinder head.

19. Install the camshaft. (Refer to "Chapter 15 Engine Mechanical - Rock Arm
Chamber Cover, Rock Arm, Rock Arm Cushion Block, Rock Arm Bracket &
Camshaft, Camshaft overhaul ")

20. Install the rock arm, rock amm cushion block and rock arm bracket. (Refer to
"Chapter 15 Engine Mechanical - Rock Arm Chamber Cover, Rock Arm, Rock
Arm Cushion Block, Rock Arm Bracket & Camshaft, Camshaft overhaul 7)

21. Tighten the fixing boits of the engine rear
suspension lug and the engine cylinder
head.

Torque: 33 N+m

22 . Tighten the fixing bolts of the engine front
suspension lug and the engine cylinder
head

'ER} Turql;a: 33 N+m

Fdym TRV

23 . Install the rock arm chamber cover. (Refer to “Chapter 15 Engine Mechanical -
Rock Arm Chamber Cover, Rock Arm, Rock Arm Cushion Block, Rock Arm
http://online.fliphtmi5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/

{d}  Tighten the bolis to another 30° in the same _
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Bracket & Camshaft, rock arm chamber cover overhaul "
24 . Install the thermostat housing assambly. (Refaer to "Chapter 17 Coaling -
thermostat housing , replacement')

25 . Install the engine exhaust air manifold. (Referto "Chapter 14 Intake Air - Exhaust

air manifold. replacement”™)

["*5: FoTon

15-62 ENGINE MECHANICAL - CYLINDER HEADVALVE

26 . Install the engine exhaust air pipe. (Refer to "Chapter 14 Intake Alr - Exhaust air
pipe. replacement™)

27 . Install the engine intake air manifold. (Refer to "Chapter 14 Intake Air - Intake
air manifold, replacement")

28 . Install the engine intake air pipe. (Refer to "Chapter 14 Intake Air - Intake air pipe,
replacement”)

29 . Install the engine accessory bell. (Refer to "Chapter 15 Engine mechanical system
- engine accessory belt, overhaul”)

" 30 . Fill up the engine coolant. (Refer to "Chapter 17 Cooling - coolant, replacement™)
1. Connectthe battery negative cable. (Refer to "Chapter 20, Starting & Charging

- battery, replacement”
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ENGINE MECHANICAL - CYLINDER HEAD VALVE 15-63

VALVE OVERHAUL

1. Remave the cylinder head. (Rafer to "Chapter 15 Engine meachanical system -
Cylinder Head, Valve, Cylinder Head Overhaul")

/b, CAUTION

" Mark the remowved valve, valve spring and other parts with the cylinder number
and installation position. Keep them well to ease installation.

http://online.fliphtmlI5.com/rvub/alzs/

2. Use a appropriate tool to remove the valve
lock

3. Remove the upper valve spring retainer,
the valve spring.

4. Remove the valve oil seal and then the
valve,

A CAUTION

. The valve oil seal cannot be reused.

https://ww.alIcarpdfmanuals.com/
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EMGINE MECHANICAL - CYLINDER HEADWALVE

15-64
5.
\ | e cFles F'
D I:“i DE £l
6. Check the valve spring:
(a)
()
=
()

http://online.fliphtmlI5.com/rvub/alzs/
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Take down the valve.

Measure the uprightness of the central line of
the spring to the botiom surface, Replace it if
beyond limit.

Maximum skewness: 1.5mm

Measure the free helght of the valwe spring.
Replace it if bedow limit.

Standard: 42.6 mm
Limit; 50.0mm

Use the spring tester to compress the valve
spring. When the spring is compressed to
31.583mm, measure the tension of the valve
spring at this time. Il tha lension is nol up to
the standard value, replace the valve.

Standard: 218--242.8 Nm
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| _"'\.\_I_,.F"_ T | |
7. Check the valve:
-
.!:._-j FoTan
EMNGINE MECHAMICAL - CYLINDER HEAD WALVE 15-65
F (a) Checkwhether the valve has carbon deposits.
If 30, clkean the valve thoroughly with steel
brush
. P | 5V DED
(b}  Check whether the working surface of the
e valve and the valve seat is airtight. If not,
polish it with a valve polisher, The contact
surface of the valve seal shall be consistant
with the center of the valve working face,
(¢)  Check whether the valve has ablation, dents
and carbon stains, and If 5o, remove them.
(d}  Check whether the angle of the valve surface
L is 45 degrees. If not, grind it to 45 degrees.
""I:;;".:\.n
() Check the valve head thickness .
Intake valve head thickness limit: 1.10mm
Exhausl valve head thickness limil:1.90mm
/v CAUTION
_ If the intake or exhaust valve head thickness is
w1amm // VIRER | Jess than the minimum, the replacement the
l = valve.

http://online.fliphtmlI5.com/rvub/alzs/
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T |
Frazc] 5 DES:
- {n}  Check the total height of the valve. Replace
= i it if below limit:
/1. CAUTION
. If the top surface of the valve stem is worn,
" grind the valve surface with the grinding
rod or replace the valve,
& . The valve length must not be reduced to
/-"/'[ 1\“5 less than the minimum.
Frnaizcd 54 LSS
.cf_'_*'ﬁi'“_.f FoTon
15-66 EMNGINE MECHAMNICAL - CYLINDER HEADVALVE

B. Check the clearance between the valve
gulde and the valve rod. Replace either or
both of them if beyond limit, until the
clearance meets the requirement.

Valve tappet diameter:5 98-5.996mm

B %] 184

8. Follow the steps to replace the valve guide:
A CAUTION

. Do not use a new valve guide of the same dimension as the removed one.

{a) Heat the cylinder haad and ramove the valve seat.

(b}  With a tool, drive out the valve guide towards the lower surface of the cylinder head.

() Treat the valve guide hofe on the cylinder head so that the diameter mests the
dimension of a larger guide,

Valve hole diameter; 6.042~6.062mm
A CAUTION

. If the wear of valve guide hole exceed the maximum value, or the valve guide
rod id damaged, replace the cylinder cap.

10 . Check the valve seat:

]
|14 f Fas I‘—\ = i | (a)  Carefully fix the carbon deposits on the
http://online.fliphtmi5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 721109
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— e =L surface of the valve seat by using a 45 dagree
. Faarmer.

- @ (b)  Check the valve seat indentation must be
around 360 degraas and concantric with tha
valve guide and valve seal. Otheraize, the

ey e valve cone must be ground again
(g} Check that the valve seat indentation is in the
middie of the valve seat and the width is within
\ the standard range. If not, frim the valve seat,
{Refar to "Chapter 15 Engine mechanical
system - Cylinder Head, Valve, Valve

Owverhadl™)
Fru131148
11 . Finish the valve seat;
-
.{ﬂ FoTON
EMNGINE MECHANICAL - CYLINDER HEAD VALVE 15-67

(a) Before finishing the valve seal, check the clearance between the valve guide and the
vahve rod, Finizh it after replacement if necessary.

(b)  Finish the width and angle of the valve seal
to the rated values with a grinder. If tha valva

o DL s 7. o - contact positen is too high, that is, the valve
] : :\\ face indentation is above average in the range
P lf e W o of the valve face, comectad the valve seal

=" _& '1 s with 30 degrees and 45 degrees reamer. u

3. Hthe valve contact position is too low, that
is, the valve face indentation s below

)
SOEEA Sy average in the range of the valve face,
! f\\' corrected the valve seat with 60 degrees
R Sy and 45 degrees reamer.
i ] E
:...;..}gé:TJI = »  Thevalve face indentation is the aciual
,u-]‘-_'i‘i' _ contact area of valve seat 1 and valve
i . .:t{‘ 2.
Vs Ak . Grind the joint plane of the valve and
(@ [0 g _ valve seal with the valve running in.
-= . Clean the valve and valve seat ring
after running in.
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(dl  Onecefinished, polish the valve and the valve seat together with abrasive. Then measure

ihe protruded haight of the valve rod,

12. Replace the valve seal:
TE1mm {a) Cut part of the valve seat to replace from
inside and remaove it
”fl”f’f’fﬁ% (b)  Finish the valve seal hole on the cyfinder head
- é’ subject to the outer diameter of the larger
| T Ere valve seal.
! P’? Inner diameter of valve seat insert hole of
§ f;::; cylinder head
"-.__.. H’f 155 Standard value of inside diameter (exhaust
Hx ifﬁ;{ﬁ valve) of cylinder cap insert ring:0.922~
LNl 30.948mm
' R Standard value of inside diameter {intake
' valve) of cylinder cap insert ring:33.485—
33.485mm
{c) Before nstalling the valve seal, heat the
cylinder head to 250°C, or chill the seat in
.{3-*:1'“_.f FoTon

EMGINE MECHANICAL - CYLINDER HEADWALVE

ligquid nitrogen, to avoid possible blockage
inside the cylinder head.

il With & valve seat mifer, finish the seat to
rated width and angle.

B | 5100

13 . Install the valve as marked during removal.

14 . Install a new valve oil seal with a tool,

https://ww.allcarpdfmanuals.com/
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15 . Install the valve spring.
jff:,. CAUTION

. When installing the valve spring, face the
color-coded end towards the upper valve
spring retainer.

16 . Install the upper valve spring retainer,

f-‘ﬁl FoTon

ENGIME MECHAMNICAL - CYLINDER HEAD VALVE 15-69

17 .  With a tool, install the valve lock.

P 54 DD

18 . Install the cylinder head. (Refer to "Chapter 15 Engine mechanical system -
Cylinder Head, Valve, Cylinder Head Overhaul")
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i{':;! FoTan
15-70 ENGINE MECHANICAL - CYLINDER HEADNVALVE
VALVE CLEARANCE CHECK AND ADJUSTMENT

/1 CAUTION

When ambient air temperature is not higher than 30 degrees®C [B6°F], let the engine
cool for 1.5 hours before checking or setting the valve clearance, When ambient air
temperature is higher than 30 degrees”C [BE°F], let the engine cool for 2.5 hours before
checking or setting the valve clearance.

“ 1. Transfer the 1 cylinder piston to the top dead ceuter of the compression stroke.
(Refer to "Chapter 15 Engine Mechanical - Timing Device, Timing check and

adjust”)

2. Do adjustment to the intake valve 1 and
the exhaust valve 2 of the first cylinder;
the intake valve 3 and the exhaust valve 4
of the second cylinder; the exhaust valve
& of the third cylinder.

: = o Intake valve dearance (nominal) 020
http://online.fliphtml5.com/rvub/alzs/ httpS //WW aIICarpdfmanuaIS com/ 76/109
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0. 30mim

Exhaust valve clearanca (nominal) : 0.46--
0.56mm

3. Insertthe eligible the valve clearance
gauge between the rock arm 1 and the
rockarm cushion block 2. At the same
time, loosen the corresponding rock arm
lock nut 3 and rotate the screw 4 with a
tool. Should make the feeler can move
slightly, then tighten the lock nut 3.

Torque: 10 Nm

4.  After adjustment for above valve, rotate
the crankshaft to 360 degrees. Then the
fourth cylinder piston is at compression
stroke top dead ceuter. Check and adjust
in accordance with the same method to
the exhaust valve 4 of the second cylinder,
the intake valve 5 of tha third cylinder, the
intake valve 7 the exhaust valve 8 of the
forth cylinder.

Intake valve dearance {nominalyd. 20—
0.30mm

Exhaust valve clearance (nominal) ; 046
0.56mm

N =g =1

%

EMGINE MECHANICAL - CYLINDER HEAD VALVE 15-71

5.  Install the rock arm chamber cover.. (Refer to "Chapter 15 Engine Mechanical
= Rock Arm Chamber Cover, Rock Arm, Rock Arm Cushion Block, Rock Arm
Bracket & Camshaft, rock arm chamber cover overhaul ")
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18/12/2018 Foton Tunland 2017 Workshop Manual - Engine Mechanical

-
e FoTan

15-72 ENGINE MECHANICAL - FISTOM & COMNECTING ROD ASSEMBLY

PISTON & CONNECTING ROD ASSEMBLY
COMPONENTS

r_

@b
o0~
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P11

1 | 151 Gas Ring G |Lower Connecling Rod Bearing
Z |Znd Gas Ring ] | Connecting Rod Bol
3 O Ring _ 10 |Fiston Fin
4 |Piston 11 |Piston Pin Circlip ¥
] Connedting Rod sl 12 |Boit
B |Connecting Rod Small End Bushing | 13 |Piston Cooling Nozzie
T |Upper Connecting Rod Bearing
-
f";:'jl FOTON
ENGINE MECHAMNICAL - PISTON & COMMECTING ROD ASSEMBELY 15-73
OVERHAUL
/. CAUTION

. In order not to confuse the installation direction and order in the cleaning and
assembly of each component, assemble the piston rod assembly after removing
gach of the piston connecting rod groups. Mark all the piston rod groups removed

and place them in seguence.

/i CAUTION

http://online.fliphtmi5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/
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The following pistonz and connecting rod disassembly take the fourth cylinder
as an example. Other cylinder dizassembly method iz the same.

Remove the engine assembly. (Refer to “Chapter 15 Engine mechanical systam
= gngine assembly, replacermant(MTIAT)™)

Remove the Cylinder Head. (Refer to "Chapter 15 Engine mechanical system -
Cylinder Head, Valve, Cylinder Head Overhaul")

Remove the oil tray. (Refer to "Chapter 18 Lubrication - oil try, replacement™)

Remove piston connecting rod assembly:

(@) Screw out the fiing bolt, and take off the
conneclting red bearing cap.

/. CAUTION

. Connecting rod bolt shall not be reused
and must be replaced.

ib}  Push psion and connecting rod assembly to
the side of the cylinder head.

/1, CAUTION

. After disassembling the plston rod,
assemble the components 5o as not to
mess up other parts of the piston
connecting rod assembly.

MNa 151150

(¢} Separate connecling rod baaring.
5. Usetool to remove piston pin:
{’*f, FoTON
15-74 ENGINE MECHANICAL - PISTOMN & COMNECTING ROD ASSEMBELY
A CAUTION

* Put down the piston, the piston pin and the connecting rod in the order of cylinder
number, to avoid confusion.

(a) Pry out the piston pin cirdip with a tool.

S CAUTION
http://online.fliphtmi5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/
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Farrl 51 1

el 8! 14

WEFFFFEFFF.
WP

Faclad i

R

. The circlip needs to be replaced after
dizassembly, and Just remove one side.

Push Rod
Guide Block B
Guide Block G|
Gulde A
Biock C 4
Guide A
Guide A
Base

O =~ S| th| | | hd| ==

(b)  Insaert the push rod (special tool) into the
paston from the side with amow and attach the
Guide Block C to the end of the push rod.

(¢} Keep the forward mark of the piston upward
and install the piston & connecting rod
assembly onto the base of the piston pin
installer.

(d]  Pressthe piston pin out with pressure.

6. Remove the connecting rod small and bushing:

f’:ﬂ FoTon

ENGINE MECHANICAL - PISTON & COMNETTING ROD ASSEMELY 15-75

{a)  Press out connecting rod small bushing from
the connecting rod.

[ 'L o —___
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P 151133

7. Piston cleaning:

{8} Clean the carbon deposition in the piston ring
groowve with piston ring groove cleanar or
fracturad piston ring.

(b}  Thoroughly clean the piston and piston ring
groove with volatile solvent and soft brush.

/1 CAUTION
" Can not use a steal brush to clean the
piston.

P F1E

B. Remave the 1stand 2nd gas rings and the oil ring:
/. CAUTION

. Clean the carbon residue on the surface of the piston and inside the gas ring,
as well as the grease inside the oil ring.

. Be careful not to scratch the piston surface.
A CAUTION
. Check whether there iz damage, over wear or crack on the piston ring and replace

it if any. If replace the piston, must replace the piston ring together.

{a) Remowe the first gas ring and second gas
rings from the piston with a piston ring
expander,

s | 51 100
-
(w FeTON
15-76 ENGINE MECHANICAL - PISTON & COMNECTING ROD ASSEMBLY

() Remove the ol ring and oil ring slesve ring.
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/T CAUTION

. The disassembly and installation of tha oil
ring assembly can only be operated
manually.

" Place the piston rings in the correct order.

Fac!al (080

9. Check the piston pin oil film clearance:

(a)  Measure internal diameter of the connecting
rod small end bush with a calipers.

Internal diameter standard value: Minimum;
34 54mm maximum:

Minirmum: 34.54mm
Maximum: 34 56mm

/. CAUTION

. Pay attention to avoid oil passages when
measuring.

Eani® 110

(1)  Measure the diameater of the piston pin with
an outside micrometar,

Diameter standard value:
imimem; 34, 494mm
Maximuom: 34 50mm

(e} Subtract the piston pin diameter from the inside diameler of the connecting rod small
end bush o caleulate piston pin ol fifm clearance.

A CAUTION

. If the piston pin oil film clearance exceeds the maximum value, replace the
connecting rod small end bush, or replace the whole set of piston and piston
pin if necessary.

10. Check the piston oil film clearance:

f@ FoTon

ERLSIEIE AL AR RIRPCST IR M A SR SO 1E_TT
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{a) Use aoulside micrometer o measure the
diameter in the vertical direction of the piston
pin center line and upward from the bottom
to the 12mm.

Pistan diameter standard value:
Minimum; 93,901 mm
fdasimim: 98 918mm

Pt 5 105

11. Measure the diameter along the thrust direction of the cylinder:

(a)  Measure cylinder internal diameter with an
inside micromatar,

Huec1E1ILN

(bl  Measure the iniemal diameter along the thrust
direciion in the AB and C position,

Cylinder hold standard bose:
Pirimum: 93.9%mim

Pl 94 .09 mm

i
=5 =i 106
B %
i J v

ez FATEG

() The measured cylinder diameter minus the pislon diameler 1o calculate the piston ol
film clearance.

A CAUTION

. If the piston oil film clearance exceeds the maximum value, replace 4 pistons,
or replace the cylinder if necessary.

12. Check piston ring groove clearanca:

,g’-'-f;:; FoTOn

http://online.fliphtmi5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 84/109



18/12/2018 Foton Tunland 2017 Workshop Manual - Engine Mechanical

15-78 ENGINE MECHANICAL - PISTON & COMNNECTING ROD ASSEMBLY

fa)] Measure the clearance betwesn the new
piston ring and the piston ing groove side
with a fesler gauge

Second piston ring groove standard
clearance:

Minimum: 0. 05%mm
Maximum: 4. 10mm
Third piston ring groove standard clearance;

Fariailz Mil'lil'l"-ll.ll'ﬂi O.04mm
Maximum: 0.08%mm

/. CAUTION

. If the clearance do not meet reguirements,
replace the piston.

13. Check Piston ring opening clearance:

fa] Use the piston without piston ring fo push the
piston ring into the 12.5mm from the top of
the cylinder and remowe the piston.

12 5w

Facisiiia

— (b) Measure the piston ring opening clearance

- with a feeler gauge.
% _ g Firsl piston ning opening standard clearance:

Minimum: 0. 26mm

Maxirmurm: 0. 38mm

Second piston ring opening standard
clearance:

Minimum: . 53mm

B, AP 7 ¥

Fanifiiie Maxirmum:: 0.7 5mim

Third piston ring opening =tandard clearance:

Mindmiurm: O.25mm
Maximurm:0.50mm

(%) FoTON
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ENGINE MECHAMNICAL - PISTON & COMMECTING ROD ASSEMBELY 15-79
A CAUTION
" If the opening clearance sfill do not meet

reguirements after replace a new piston
ring, bore cylinder or replace the cylinder
block,

14 . Piston protrusion check:

{a) Measuring piston profrusion with depth gauge
assembly. If the piston protrusion excesds
the range, check whather the piston is
mountad propery or the flatness of cylinder
bilock.

Fiston protrusion standard value;
rdimimum: 0.03mm
Maximum: 0.260mm

Pz 5 4

15. Connecting rod bearing oil clearance check:

{a) Screw out the connecling rod bearing cap
fixing bolt, and lake off the connecting rod
bearing cap.

/. cAUTION
. if the connecting rod bearing cap is

difficuit to be removed directly, knock it
loase with the rubber hammer.

(b  Clean crankshafl connecting rod joumal and connecting rod bearing, and check whather
there is any dent or abrasion mark,

{c)  Tha plastic gauge at the arow across the
crank.

e E11E
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ENGINE MECHANICAL - FISTOMN & COMNNECTING ROD ASSEMBLY

— (d)

(2]

(f)

Fit connecting rod bearing and connacting
rod bearing cap and tighten fixing boll.

Baolt tightening torque:

Lavel 1 tightening: 34Nm

Level 2 tightening: rotate 60 degrees
counterclockwise

Level 2 tightening: 24Mm

Level 4 tightening: rolate 60 degrees
Glockwise

Remove the connefing rod bearing cap
refaining bolt, remove the conneting rod
bearing cap.

/i, CAUTION

The crankshaft must not be turned when
removing and installing the connecting
rod bearing cap.

Measure the width of the widest point with a
plastic gauge.,

Standard oil film clearance:

Minimum: V0.030mm

Maximum: 0.070mm

/. CAUTION

If the oil film clearance is greater than the
maximum value, replace the connecting
rod bearing and grind the crankshaft
connecting rod journal or replace the
crankshaft as required.

16 . Connecting rod thrust clearance check:

(@)

(B)

) ]
http://online.fliphtmlI5.com/rvub/alzs/
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Dial gauge rod head vertically hold out against
the connecting rod big end front plane, and
adjust the dial guage to zero.

Push the connacting rod big end along the
direction of the arrow to measure the thrust
clagrance.

Standard thrust clearance;
Minirmum: 0, 100mm
Maximum: §.35mm
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ENGINE MECHANICAL - PISTON & COMNEGTING ROD ASSEMELY 15-81

A CAUTION

* If the thrust clearance is greater than the
maximum value, replace the connecting
rod assembly. The connecting rod
assembly and the crankshaft must be
replaced together,

17 . Fit the gil ring, the second gas ring and the first gas ring: u
/b, CAUTION

. Clean the carbon residue on the surface of the piston and inside the gas ring,
as waell as the grease inside the oil ring.

. Be careful not to scratch the piston surface.
/. CAUTION

. Check the piston rings for damage, excessive wear and tear and replace if any.
if replace the piston, must replace the piston ring together.

{a) Install the oil ring and oil fAng sleave ring.

/b CAUTION

. The disassembly and installation of the oil
ring assembly can only be operated
manually.

. Place the piston rings inthe correct order.

e BT 08

(B}  Install the first gas ring and sacond gas fngs
with a pizston ring expander.
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15-82 ENGINE MECHANICAL - FISTON & CONNECTING ROD ASSEMBLY

TOP 2

-

LETE R L

18. Fitthe piston pin with a tool:

Faciini i

(ch

Aftar installing each piston ring, chack
whether it can rotate smoothly in the piston
Fing groove.

A CAUTION

(a)

The first gas ring without any mark, the
second air ring with identification mark
"TOP 2%,

During installation, the gas ring
identification mark shall be directed
toward the top of the piston.

Press the connecting rod small bush into the
connecting rod,

/L CAUTION

()

19. Install the piston pin with a tool:

When installing, the bevel of the
connecting rod small end bush is aligned
with the beval of the connecting rod small
end.

Apply clean oil to the surface of the piston pin,
and push the piston pin info the connecting
rod by hand, then chack that whether the
connecting rod small bush ks properly
installed.
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etz 1 Pus h. E?'.ﬂ_.__ I
[y 2 Guide Block B
% = 3 Guide Block C
b AntB Unm
ey 4 Guide A
- U 5 | Guide A
NA' o= 6 ! Guide A
6
L 7 Guide A
et B ' Base
(F—
l_..'u. e
{a) Insert the push rod (special toal) into the

Has 1571100

{b)

(c)

(d)

piston from the side with arrow and attach the
Guide Block C to the end of the push rod,
Kaap the forward mark of the piston upward
and install the piston & connecting rod
assembly onto the base of tha piston pin
installer.

Press the piston pin out by force.

When assembling pistons and connecting
rods, note that the lug amow A an the piston
and the lug arrow B on the connecting rod are
on different sides.

/b, CAUTION

When installing the piston pin, apply clean
oil to the moving friction parts,
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(@) Install a new piston pn circlip.

LR

20 . Fit piston connacting rod assambly:
/T CAUTION

. Before installing the piston, clean piston connecting rod, cylinder and crankshaft
journal, lubricate surface with clean engine oil.

(a) Adjust the openings of piston rings o the
position shown,

i} I'-'.F.:_-.q-;, \_':} B
2 ﬁ <

'#'El| I "}i_x'.-. )
II'\..- .xx.

I-H"‘-\_\_,.r'—'l. I::-lr
AWHT L -ﬂ: 3. G

LI IETRRRT

(b}  Aszemble the connecting rod bearing.

(c)  Confirm the mark during the disassembly, do not mix the cylinders pistons, and
connecting rod components,

(d)  When installing, put the lug on the connacting
rod toward the front of the engine.

i ool——— Y
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ENGINE MECHANICAL - PISTON & CONNECTTING ROD ASSEMELY 15-85

(@) Use piston mounting tool to tighten the piston
rimg.

{f)  Usea rubber hammer o lightly knock a few
turns along the ring opening of the piston
mounting tool so that the other side of the
piston mounting tool is attached to the end of
the cylinder tighthy.

Pt 5154

(g}  Push the piston into the cylinder carefully with
thie rubber hammer bar in the direction of the
arrcw that perpendicular o the top of the
piston .

/, CAUTION

. During installing the piston rod assembly
into the cylinder, note that the connecting
rod big end don't scrap crankshaft
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Fj{fM #}?’J — connecling red journal. Can hold the

connecting red big end by hand.

(h}  Fit the connecting rod bearing cover

frant.
/. CAUTION

also the vehicle front direction.

assembly, makas its ralsed arrow facing the

. The front refers to the engine belt side,

I!-:-'!'_:-"_: FaTan

ENGIME MECHAMICAL - FISTOMN & COMNECTING ROD ASSEMELY

1} Tighten the fixing bolts.
Baolt tightening torgque:
Lavel 1 tightening: 34Nm

Level 2 tightening: rotate 60 degrees
counterclockwise

Level 3 fightening: 34Nm
Level 4 fightening: rofate 60 degrees
clockwisa

Ewr|S 130

/A CAUTION

21.
22.

23.

If the bolt is deformed or damaged, replace the bolt.

Apply a thin layer of oil under the threaded and connecting rod bearing cap
bolts.

If any bolt can not be locked to the spacified torque, replace the antire set of
connecting rod and connecting rod bearing cap fixing bolts.

Check whether the rotation of crankshaft is smooth, Install the oil tray.

Install the ol tray. (Refer to "Chapter 18 Lubrication - all try, replacemant”)
Install the Cylinder Head. (Refer to "Chapter 15 Engine mechanical system -
Cylinder Head, Valve, Cylinder Head Overhaul™)

Install the engine assembly. (Refer to "Chapter 15 Engine mechanical system -
engine assembly, replacement{MT/AT}")
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FLYWHEEL, FLYWHEEL HOUSING, CYLINDER BLOCK &

CRANKSHAFT

COMPONENTS
)
o o
5 W
_.-""-\,.ﬂ..':\ \I.'
[ ‘tﬂl B
\[__. %I—ﬁ 0,
R e
AT MERE A NP
F, ....;' .__' - -\.‘_‘\_'\-;_'
{3 ety HE"-:::}?.-L "1x L
fir e i F K -
(1 |'¢ ___.-'_:'%'.'.!h.:. :l%
lm
Py oy (D
o, o - -1
i "’J‘ H':'_?f-'iﬁff el =
4
P
= o A
10 = __..___:.-'"' ey,
S ST ‘:r??’
I:'i:“"{-:i.:'-h::"*- 2 b X
1] Ny '
d“::. 'E::lr"" » ] '\. ‘\.?"hr'

http://online.fliphtmlI5.com/rvub/alzs/

https://ww.allcarpdfmanuals.com/

94/109



18/12/2018

Woaem 1)

F-‘_S-':ﬂ FaTan
e

1548GINE MECHANICAL - FLYWHEEL, FLYWHEEL HOUSING, CYLINDER ELOCK & CRANKSHAFT

i Cransshall Pulley Bolt 13 |Flywhesl Housing
2 Crankshaft Pulley Plate 14 |Flywihiesl H:lusirg Fixing Balt
3 Crarkshafl Pulley 15 Flywheel Housing Fixing Balt
4 Crankshafi i6 |Dowel Pin
o Upper Crankshaft Bearing 17 Dol Pin
B Lower Crankshaft Baaring 1B Dowel Block
T Crankehafl Thrust Washer 19 Crankshalt Boll
| a Dowal Pin 20 Dowal Pin
BEE - = 21 |Dowsl Pin
10 Fhywhesl Balt 22 Crankehall Boli
11 Fhywhes] 23 Dowel Pin
12 Crankshaft Rear Oi Seal 24 Cwylindar Block
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OVERHAUL

1. Remove the engine assembly. (Refer to "Chapter 15 Engine mechanical system
= gngine assembly, replacement™)

2. Remove the cylinder head. (Refer to "Chapter 15 Engine mechanical system -
Cylinder Head, Valve, Cylinder Head Overhaul")

3. Remave the oil try. (Refer to "Chapter 18 Lubrication - oil try, replacement”)

4. Remaove the generator. (Refer to "Chapter 20 Starting & Charging - generator,
overhaul™)

5. Remove the starter. (Refer to "Chapter 20 Starting & Charging - starter, overhaul")

6. Remove the A/C compressor. (Refer to "Chapter 61 heater and air conditioning
=condenser , overhaul™)

7. Remaove the steering oil pump. (Refer to "Chapter 52 Steering -steering oil pump
assambly, replacement”)

8. Remove high the pressure Tuel pump. (Refer to "Chapter 12 Steering -Fuel, high
pressure fuel pump, replaceament”)

8. Remove the iming sprocket. (Refer to "Chapter 15 Engine Mechanical - Timing
Device, Timing chain and guide rail replacement”)

10 . Remove the piston connecting rod assembly. (Refer to "Chapter 15 Engine
mechanical system - Piston & Connecting Rod Assembly, overhaul®)

11. Remove the flywheel and flywheel housing.
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{a) Fix the fhrwheel with the tool, screw out the
flywhesl fixing bolt and taks off the Aywhesl.

{b) Screw out the fixing bolts of the flywheel
hiousing, and take off the flywheel housing.

12 . Remove the cylinder block:

{'»sﬁ FoTon

15-8GINE MECHANICAL - FLYWHEEL, FLYWHEEL HOUSING, CYLINDER ELOGCE & CRANKSHAFT

(a) Remove the fixing bolis of the catalytic
converter and remove the bracket.

(b Lever off the return line of the turbocharger

(b)  Screw out the fan pulley fixing boits and
remowe the fan pulley.

(g}  Screw out the tensioner fixing balts and
remove the tensioner.

() Screw out the crankshaft pulley fixing bolts
and remove the crankshaft pulley.

|
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(&)  Screw out the engine bracket fixing bolts and
remove the engine bracket.

(fi  Screw out the fixing bolts of the turbocharger
o supply pipe and cylinder block, and remove
the twrbocharger oil supply pipe.

FawiihinTs

(@) Screw out the fixing bolts of the EGR cooler
coolant supply pipe and cylinder block, and
disengage connection of the EGR cooler
conlant supply pipe and cylinder block.

F-‘_';.] FoTon

ENGINE MECHANICAL - FLYWHEEL, FLYWHEEL HOUSING, CYLIMDER BLOCK & CRANKSHARFIT

(h}  Screw out the fixing bolts of the middle idler
bracket, and remove the middle idler bracket

(i) Screw out the fiking bolts of the engine oil
pump cover, and remove the engine il pump
cover,

T | | HE ] i
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(i Screw out the fixing bolts of the fiming middie
gear , and remeve the timing middle gear.

(&)  Tighten the retaining bolis of the crankshaft
main bearing cap in numeric sequance from
1o 1

/ ! Ha 151 L5

{f-sg} FoTon

1548GINE MECHAMICAL - FLYWHEEL, FLYWHEEL HOUSING, CYLINDER ELOCK & CRANKSHAFT

()  Remove the crankshaft main bearing from the
crankshaft main bearing cap.

/M CAUTION

. Check if the crankshaft main bearing is
abnormally worn, and replace it if
nacessary.

" The main crankshaft bearings shall be

— placed in order and must not be confused.

FaclGl 14T

i () Take out crankshafl in the vertical direction.
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(d)  Take off the crankshaft main bearing.
/. CAUTION

. Check if the crankshaft main bearing is
abnormally worn, and replace it if
NECEsSArY.

. The main crankshaft bearings shall be
placed in order and must not be confused.

14. Cylinder block check:

fa) Use a scraper o remove all the remains of
the cylinder surfaca.

(b)  Check wheather there is any leak in the hole.

_i_ (e} Check whether the cylindar body has cracks
and whether the instaliation plana has severa
- scratches.

ﬂ-’\q_\.'_d'\. .-\.._h'_,a-\.n...._”_,_-\..-..-\_\_‘__,.-..n

| A1

.?ﬂ FoTon

ENGINE MECHANICAL - FLYWHEEL, FLYWHEEL HOUSING, CYLIDER BLOCK & CRANKSHARTEI

(d}  Along diagonal a, b, check the cylinder head
flatness with a ruler and a feeler blade.

Flatness maximom: 0.010mm
/I CAUTION

* if the flatness exceeds the maximum,
replace the cylinder block.

- L o m I
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15. Cylinder check:

(a)  Visually inspect whether there is a verfical scrafch in the inner wall of the cylinder,

/. CAUTION
. if any, replace the cylinder.

P B 40

IEITL ]

(=) Ihm

o B i)

o E - e

Pl B 4ES:

{b)  Measuring cylinder bore with a dial gage.

{¢)  Measure the thrust and axial bore of the
cylinder at the positions of A, B and C.

Cylinder bore;
Minimem; 93, 9%mm
Mla=imum: 94.07mm

A CAUTION

. If it exceeds the maximum, replace the
cylinder block when nacassary.

i';rj FoTon

154MGINE MECHAMICAL - FLYWHEEL, FLYWHEEL HOUSING, CYLINDER ELOCK & CRANKSHAFT

16. Crankshaft bearing oll clearance check:

/I CAUTION

. Clean crankshaft journal, crankshaft bearing and bearing cap and wipe off oil

on the surface.

| | A%, Fhemon i
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(d)

FiiY

(&)

SI0E @N0 PISCE CIanKsNarn on CyIder DioCK.
The plastic gauge arrow across the crankshaft
journal.

Fit the crankshaft main bearing and bearing
cap. Apply a thin layer of clean oll on the

sorew thread of the crankshafi bearing cap
bolt and screw in the bolt by hand.,

Az cross order In accordance with the
diagram, tighten the crankshaft bearing cap
bolts evenly.

Boll tightening lorgue:

Leval 1 tightening: 50 Nm

Levael 2 tightening: B0 Nm

Lavel 3 tighlening: clockwisa rotate 90
degrees

CAUTION

If the bolt cannot be tightened to the
specified torque, replace It.

As shown in the diagram, screw oul
crankshaft bearing cap bolis evenly and {ake
off the crankshaft bearing cap.

/% CAUTION

The crankshaft must not be rotated during
the installation and removal of the
crankshaft bearing cap.

ﬁgﬂ FETOMn

ENGINE MECHANICAL - FLYWHEEL. FLYWHEEL HOUSING, CYLIDER BLOCK & CRANKSHARFIS
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Measure the width of the widesl point with a
plastic gauge.

Standard ol il clearanoe:
Minimum: 0.041mm
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17.

Grankshaft thrust clearance check:

Hax1B112E

18.

Crankshaft journal check:

Flazc 1 51 138

Pdaximum: 0. 105mm

/A CAUTION

(a)

(b}

If the oil film clearance s bigger than
maximum, replace the crankshaft bearing.

Install gauge and bracket, stand against crank
pin side plane wiith dial guage top rod, then
adjust the dial guage 1o zerm.

Drive the crankshaft in the direction of the
arrow and maasure its thrust clearance.,

Standard thrust clearance;
Plimirmwm: 0.1 15mm
Maximum: 0. 365mm

/b, CAUTION

{a)

If the thrust clearance is greater than the
maximum, replace the crankshaft or
replace the cylinder block.

Measure crankshafl journal diameter with a
dial gauge.

Crankshaft journal diameter standard value;
Pdirirmum: T3 98T mim

Pdaximum: T4.013mm

/1, CAUTION

If the crankshaft connecting rod journal
diameter does not meet the standard, then
replace the crankshaft.

If%_:-"_! FoTon

1548GINE MECHANICAL - FLYWHEEL, FLYWHEEL HOUSING, CYLINDER ELOCE & CRAMKSHAFT
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Measure crankshaft connecting rod jpournal
diameter with a dial gauge.
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Crankshaft connecting rod journal diameter
standard value:

Minimum: 38.88dmm

Maxirmum: 59.010mm

/T, CAUTION

el L If the crankshaft connecting rod journal
diameter does not meet the standard, then
replace the crankshaft.

19 . Crankshaft roundness check;

(a] Place the crankshaft on the V sharped block.
() Measure the intermeadiate shaft neck
roundness with a dial gage.

Roundness maximum: 0.01mm
/A CAUTION

. If the crankshaft roundness exceeds the
maximum value, replace the crankshaft.

20 . Crankshaft main bearing cap bolt check:

(a)  Measure bolt lengih of main bearing cap with
the vermier caliper,

Maximum langth: 118.25mm

o T
'L| Em /1 CAUTION

. If the length of the main bearing cap bolt
is bigger than the maximum length,
replace the bolt

ERRILLILN LRI REERT LR LLEN RLLFLLLE &Y
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21 . Fit crankshafi:

f-"ﬁl FoTon

ENGINE MECHANICAL - FLYWHEEL. FLYWHEEL HOUSING, CYLMDER BLOCK & CRANKSHARFIT
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{a}  Fit crankshaft main beanng.
/b cAuTION

. Check if the crankshaft main bearing is
abnormally worn and replace if necessary.

(b}  Fit crankshaft in the vertical direcfion.

Hee 151138

(c)  Fit the crankshaft main bearng on the
crankshaft main bearing cap.

/I, CAUTION

. Check if the crankshaft main bearing is
abnormally worn and replace if necessary.

FrazcA BT

{d} Install the camshaft main bearing, and tightan
the retaining bolts of the crankshaft main
bearng cap in numarnc saquance.

Bolt tightening torque;

lewel 1 ightening: 50 Nm

Level 2 tightaning: BD Nm

Level 3 tightaning: clockwise ratata 90
degrees

22 . Install the cylinder block:

{'-;_f} EoTOn
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15488GINE MECHAMICAL - FLYWHEEL, FLYWHEEL HOUSING, CYLINDER ELOCK & CRAMNKSHAFT

(a)  Install the bming middle gear, tghten the fixing
bolts of the timing middle gear.

(b)  Install the engine oll pump cover, tighten tha
fixing bolts of the engine oil pump cower.

Facigidt T

(g} Install the middle idier brackat, ighten tha
fixing bolts of the middle idler brackel.

(dy Connect the EGR cooler coolant supphy pipe
and cylinder block, tighten the fing bolts of
the EGR cooler coolant supply pipe and
cylinder block.

I@ FoTon

http:/fonline fliphtml5.com/rvub/alzs/ https://ww.allcarpdfmanuals.com/ 106/109



18/12/2018 Foton Tunland 2017 Workshop Manual - Engine Mechanical

ENGINE MECHANICAL - FLYWHEEL. FLYWHEEL HOUSING, CYLIDER BLOCK & CRANKSHARTIS

(e} Install the urbocharger cil supply pipe, tighten
the fixing bolts of the wurbocharger oil supply
pipe and cylinder block,

() Install the engine bracket, tighten the fixing
bolis of the engine bracket,

Pl 51 DV S

(g} Install the fan pulley, tighten the fan pulley
fixing bolts,

(h}  Install the tensionar, Bghten the tensioner,
Install the crankshaft pulley, tighten the crank.

(i} Install the crankshall pulley, tghten the
erankshafl pullay fixing bolts.

i Install the bracket, tighten the fixing bolts of
the calalvlic converier.
(k)  Install the return line af tha turbocharges

23 . Install the fiywheel and flywheel housing:

(a) Install the Aywheel housing and tighten the
fixing bolts of the fiywheel housing.
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() Install the fywhesd, fix the flywheel with a tool,
and lighten fAywheel fixing bolis.

24 .
23.
26 .
27 .
28 .
29 .
a0.
n.
32.

33.

Install the piston connacting rod. (Refer to "Chapter 15 Engine mechanical
system - Piston & Connecting Rod Assembly, overhaul™)

Install the cylinder head. (Refer to "Chapter 15 Engine mechanical system -
Cylinder Head, Valve, Cylinder Head Owverhaul®)

Install the timing sprocket, (Refer to "Chapter 15 Engine Mechanical - Timing
Device, Timing chain and guide rail replacement”)

Install the high pressure fuel pump. (Refer to "Chaptaer 12 Steering - Fuel, high
pressure fuel pump, replacement")

Refit the oil try. (Refer to "Chapter 18 Lubrication - oil try, replacement”)

Install the generator. (Refer to "Chapter 20 Start & Charge - generator, overhaul™)
Install the starter. (Refer to "Chapter 20 Start & Charge - starter, overhaul”)
Install the AIC compressor assembly. (Refer to "Chapter 61 heater and air
conditioning -condenser , overhaul")

Install the steering oil pump assembly. (Refer to "Chapter 52 Steering -steering
oil pump assembly, replacement™)

Install the engine assembly. (Refer to "Chapter 15 Engine mechanical system -
engine assembly, replacemant™)
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