L1 Engine Assembly

1.1.1 Major parameters and maintenance data of engine

1.1.1.1 Performance parameters of engine

Changan SCI1021 series trucks use three kinds of engines e JL4650)5, JLAT4()
{zasoline engine)  and YD480 (diesel engine) . For performance parameters see
table 1.1-1.

Tablel.1-1
Engine model JLA650}5 JLAT4D) WA
Engine type Gasoline engine [hiesel engine
In-line four-cylinder,
: In-line, four-cylinder, four -stroke,  waler four -stroke,  waler
Structure design cooling ,  multi-Poaint Injection cooling . direct
Injection
3 |
Cylinder number
bore X strokie( mm) 4 - 3«74 I 4 = T4=TH 4 = Bt
IMsplacement { ml) ] s I 1310 1802
Compression ratio f.8:1 95 1821
Boted power] KW) 3 530v'min} GOf G000 mink 28{ 3300r/min)
Mo, 1ongque T8 1oz =1
Min, fuel - 5
consuipAion] kb 288 298 2488
Min. no-load
permaneni specd 5030 75050 <)
{ r/min)
Cylinder working
R 1-34-2
Lubricating method Forced and =plash lubrication
Cooling method Forced-feed water circulation
Sdart method Elcetric startup
Infake methad Matural intake




1.1.2 Major structure of engine
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1.1.2.1 Gasoline engine
(1}  Cylinder head

The main function of cylinder head is to seal the upper part of cylinder and o form a
combustion chamber with piston top and cylinder. The so called “nose section™
between intake valve and exhaust valve as well as between imtake valve . exhaust
vilve and spark plug of gasoline engine has a very high thermal stress. and is a
place where cracks easily occur. The structure of cylinder head of gasoline engine of
JLAGS and JLA74 is as shown im Figure 1.1=1,

J
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Fig.1.1-1: Cylinder head

1. eylinder head; 2. intake valve guide tube; 3. exhaust valve guide tube; 4,
bowl-shaped plug®20; 5.cvlinder head stud; 6.wahser®1(; 7. Cylinder head dowel
pin; 8.cvlinder head gasket assembly; 9, Cylinder head cover assembly; 10, Cylinder
head cover bolts and washers assembly; 11.cylinder head bolis; 12. Cylinder head
cover gasket; 13.bleeding pipe; 14, Bleeding pipe clamp; 15.filler cap assembly. 16,
Spark plug assembly; 17, Cross recess head screws; 18, Stand; 19, sealing ring; 20;
PVC valve; 21, Bleeding valve clip; 22, PVC valve connecting pipe.

(B



2)  Cylinder block
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Engines of JL465 and JL474 use in-line multi-cylinder engine block, which is simple

in structure and can be easily manufactured. For structure schematic drawing see Fig.
I-2.

Fig.1.1-2: cylinder block

I. Crankcase assembly; 2. bowel plugd30; 3. bowel plug ®20; 4. Tapered plug screw
Z1/4; 5.apered plug serew £1/8; 6.erankease main bearing cap bolts; 7. Water sealing
cover; 8. Bolts/gaskets; 9. Water-sealing cover gasket; 10.diaphragm; 11. Baffle
assembly; 12, Bolts'washers; 13. Ol level gauge assembly; 14, first crankcase main
bearing cap, secomd crankcase main bearing cap,  third crankcase main bearing cap,
fourth main bearing cap.  fifth crankcase main bearing cap; 15. Oil level gauge guide
tube: 16. Knock sensor; 17 hex. Flange bolis.,



{3)  Oil pan
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The main function of oil pan is to keep oil and seal crankcase. Generally, it is made of

steel sheet by pressing. See Fig. 1.1-3 for oil pan of JL465 and 11474 engines.

o—8

Fig.1.1-3: oil pan

I. Oil pan assembly; 2. il pan gasket; 3. Bolts; 4. Washer; 5. Drain plug; 6. Gasket; 7.
Ol filter assembly; 8. Pipe connection O-ring; 9. Bolts/washer.
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(4}  Crankshaft link mechanism
See Fig,.1.1-4 for crankshaft link mechanism of JL465 and JL474 engines.

Fig.1.1-4: crankshaft hink mechanism

I. Piston ring assembly; 2. Piston; 3. Piston pin; 4. Circlip; 5_connecting rod assembly
6. Connecting rod bolis; 7. Connecting rod bearing; 8. Crankshaft; 9. Main bearing;
0. Crankshaft thrust plate; |l.crankshaft front oil scal assembly; 12. Diaphragm
baffle; 13. Crank timing belt pulley; 14, Woodruff key5=19; 15, Driving V- belt pulley;
16.bolts/washer; 17. Rolling bearing; 18. Crankshaft rear oil seal assembly; 19.

Crankshaft rear cover; 21. Bolt'washer; 23. Dowel pin.



{5) Valve train
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The function of valve train is to timely open and close intake valve and cxhaust valve

according o operating cycle and engine firing order requirement of cach cylinder  to
timely let fresh air low into cylinder{ Methanol-Gasoline Blend for gasoline car; air
lor diesel car) ,  and to exhaust emission from eylinder.

Fig.1.1-5 valve train

I. Camshafl oil seal assembly; 2. Camshaft; 3. Helical toothed wheel; 4. Screw; 5.
Camshaft thrust plate; 6. Rocket shaft; 7. Screw; 8. Rocker; 9. Rocket spring; 10.
Intake valve; 11. Exhaust valve; 12. Valve spring; 13. Valve rocker shalt adjusting nut;
4. Rocker adjusting screw; 15, Valve conical cotter. 16. Valve spring retainer; 17.
Valve oil seal assembly; 18, Valve spring seat.



i6)  Timing mechanism
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To improve air intake and exhaust conditions by extending the time for air intake and
exhaust to improve engine power performance. See Figure 1.1-6 for the construction.

Fig.1.1-6 Timing mechanism

I. Timing belt rear cover assembly; 2. Timely belt front cover assembly: 3. Rubber
gasket of front and rear cover housing; 4; bolt'washer; 5. Camshaft timing belt pulley;
6. Timing belt; 5. WoodrulT key; 8. Boli; 9. Tension gear. 10. Boly; 11, Helical torsion
spring: 12. Helical torsion spring washer; 12, Helical torsion spring bushing: 13,
Torsion spring: 14. Boli: 15, Washer; 16. Altemator suppori washer; 17, Bolt'washer;

15, Bolt'washer; 19. Long supporting piece.



(7)) Intake manifold
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Fig.1.1-7 Intake manifold

I. Intake manifold subassembly; 2. Fuel manifold assembly. 3. Intake air pressure
temperature sensor assembly: 4. Water temperature sensor assembly; 5. Water
temperature sensor assembly; 6. Temperature adjuster cover; 7. Temperature adjuster
cover sealing gasket; 8. Temperature adjuster assembly: 9 long supporting piece; 10;
locking pipe bracket; 11, Bolt: 12, Bol. 13, Bolt. 14, Gasket; 15, Bolt; 16. Cooling
system bleed screw; I7. Cooling system bleed screw gasket; 18. Earth tag; 19,
Pressure regulator vacuum hose; 20, Cooling fan switch assembly.



(%) Induction system
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Fig.1.1-8 Induction system

1. Air filter assembly; 2. Air filler bracket assembly; 3, Nut ME; 4. Bolt ME=x16-4.8; 5.
Gasket 8; 6. Gasket &; 7.intake port; 8.intake port bracket 1; 9. Intake port bracket 2;
10, Intake port clamp; 1l.intake ort clamp; 12, Bolt M6=16-4.8; 13.washer 6; 14,
Washer 6; 15. Air intake pipe 1; 16. Air intake pipe; 17, Air intake pipe 3; 18, Air
intake pipe 4; 19, Air intake pipe clamp bracket; 20. Air intake pipe clamp cover; 21.
Double-wire hoop 70; 22.double-wire hoop 64; 23.fastener; 24.bolt M6x16-4.8; 25,
Air cleaner inlet pipe; 26.intermediate inlet pipe assembly, boltM6x16-4.8, washer 6,

washer 6; 27.double-wire hoop 64.



{9)  Intake manifold ramp plate
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Fig.1.1-9 Intake manifold ramp plate

I. Cylinder head ramp plate paper gasket; 2. Intake manifold ramp plate; 3. Bolt; 4.
Ramp plate and mtake manifold zasket; 5. Swd; 6. Hook: 7. Washer; 8.bolt; 9. High

pressure oil pipe clamping band; 10, Fuel intake pipe assembly; 11. Fuel relurns pipe

assembly.
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(10}  Silencer

Fig.1.1-10 Silencer

I. Exhaust manifold; 2, Exhaust manifold gasket assembly; 3. Bolt; 4. Stud; 5.bolt; 6.
Exhaust manifold hood assembly; 7. Exhaust mamitold lower hood assembly; 8. Bolt;
9.stud; 10. Nut; 11. Exhaust pipe; 12. Exhaust pipe gasket; 13. Swd; 14, Nui; 15.
Silencer flange gasket; 16. Silencer flange bolt; 17. Exhaust pipe spring; 18. Welded
silencer assembly; 1% Connecting rubber gasket; 20. Three-clement catalytic
converter; 21, Exhaust pipe gasket; 22, Nut MI10=]1.25-8.
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(11)  Fuel pump

Fig.1.1=11 fuel pump

I. Fuel pump and sensor assembly; 2. Gasoling filter; 3. Fuel pump body; 4. Fuel
lewel sensor assembly; 5.fuel pump gasket; 6. Fuel pump flange; 7. Bolt M6x12-4.8; 8.
Fuel return connecting pipe; 9. Electronic spray fuel retum rubber pipe I; 1 Lelectronic
spray fuel feed rubber pipe 1; 12, Electronic spray fuel feed rubber pipe 115 13. Lock
pipe bracket; 14. bolt M6=16-4.8; 15.num M6-5; 16.gasoline filter; 17.bolt ME=20-4.8;
I 8.nut ME-5; 19.double pipe clip; 20.bolt Mé= | 6-4.8; 21.nut M6-3.
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(12) Ol pump

Fig.1.1-12 (il Pump

1. Oil pump assembly; 2 tapered screw plug; 3. Gear; 4 annulus; 5. Pressure-limiting
valve; 6. Pressure-reducing valve spring; 7.pressure-reducing valve screw plug: .
Pump cover; 9. Screw; 10. Oil pump gasket; 11. Bolt/gasket; 12. Bolt/gasket; 13,
Dowel sleeve; 14, Onl filter assembly; 15, Connecting pipe; 16. Oil filter bracket; 17.
Bolt'gasket; 18. Bolt/gasket; 19, Oil filter bracket gasket; 200 Oil filter bracket
connector tube; 21.adaptor union O-ring; 22, 23:  oil pressure alarm; 25, Oil pressure

alarm hamess assembly; 25, Oil pressure alarm hood.
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(13 Radiator

13

Fig.1.1-13 radiator and water tank with floor water pipe assembly

I. Radiator; 2. Radiator stay: 3. bolt ME=20-4.8; 4.nut MB-5; S.washer & 6.washer 8;
T.orubber gasket; 8.bolt ME=65-4.8; D.nut MEB-5; 10.washer &; 11, Floor water pipe
assembly; 12.boliMb=12-4.8; 13 washer 6; 14, Washer 6; 15, Batlery assembly; 16,
Rubber hose; 17.upper hose (front) : 18. Upper hose (rear) ; 19.Jower hose
(front) : 20.lower hose (rear) : 21. Double-wire hoop®32; 22, Double-wire

hoopD35; 23.double-wire hooph3s.
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1.1.2.2 Diesel engine
(1} Aliernator and actuating motor assembly
18

Fig.1.1-14 altermator and actuating molor assembly

I.hinged bolt; 2.gasket; 3.actuating motor part; 4.JFWZB15Y type vacuum pump
generator; S.generator upper support; 6.washer; Tbolt ME=25; Ebalt MI10=120;
O generator lower bracket; | 0.bushing 10-140HV; 11.gasket 10-140HV; 12 gasket 10;
13.nut MIO; 14.auto Vebelt A13=965; 15 gasket 10; 16.hallow bolt; 17, Oil inlet pipe

part; 8.0l retumn pipe part; 1%.gasket 8- 140HY; 10.gasket 8; 21 .bolt M8= 8.
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{2)  Piston and connecting rod assembly

=18

Fig.1.1-14 piston and connecting rod assembly

I. Top piston ring: 2. Second and third piston ring: 3.0il control ring part; 4. Elastic
circlip 28; 5. Piston; 6.connecting rod; 7 connecting rod bearing: 8.connecting rod cap;
9. Connecting rod bush; 10. Connecting rod bolt; 11.piston.
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Fig. 1115 engine body sssembly
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I. Cylinder head boli; 2. Cylinder head pgasket; 3. Butterfly nut Mé6:; 4. Gasket
6-140HV; 5.breather cap; 6.strainer; 7.breather spacer; 8.breather welded part; 9. Bolt
ME=20; 10 gasket 8; 1 1. gasketS-140HV; 12, Breather gasket; 13, drain plug; 14.gaset;
1501 sump; 16.canshafl front bushing; 17.camshall middle bushing; 18.camshall rear
bushing; 19%bolt  ME=T0;20. bolt ME=65:21bolt  ME=55:22 piston  like
bowel{ p44)  ;; 23.pin BE=20;24.plug:25 bolt ME=25;26.51de cover (L) ; 27.side
cover ( ') 2B.eylinder sleeve; 29.engine body; 30side cover ( ) 3lside
cover { 1) gasket:32.dowel bushing: 33.flywheel housing gasker; 34.patch;
J5bowl like patchy ¢25)  36.0il dipstick part: 37011 level gauge tube welded
part;38.pin BI10=20:39 washer 10; d0.washer]0-140HY 41 water drain cock; 4201l
pressure sensor adaptor; 43, low oil pressure alarm; 44.0il filter pasket; 45.bolt
ME=50:46.camshaft  thrust  platel  upper) i 4T.camshaft  thrust
plate{ lower) :48.main bearing - upper bearing; 49. Main bearing - lower bearing;
50, plug: Sl.oplugl 1) : 5lrear main  bearing cover: 33.bowl like
patch{ ¢31) ;54.bolt ME=30;55.main bearing cover bol: 56. Oil sump gasker;
57.maing bearing cover;, 538.plug (17 ; 3% Miywheel housing; 60 framework rubber oil
seal POGRO= 100=]12:6] screw Moo= 12:62. washer 6-140HY63 closing panel; 64. Boli
MI10=30.
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(4)  Intake manifold assembly

Fig.1.1-16 Intake manifold assembly

I. Bolt M&=60; 2.air intake adaptor; 3.air intake clbow; 4.electric heater part; 5.main
pipe: G.gasket 8: 7.gasket 8; S.out M3,
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i5)  Cooling system assembly
Cooling system is of pump circulation cooling liquid type. Its main parts are water
pump, water tank, temperature regulator and water filter ctc.

Fig.1.1-17 cooling system assembly

.bolt M6x202 gasket 6-140HY;3.thermostat; 4.thermostat cover gasket; S.water
temperature  sensor; 6.5H130 thermostat; 7.thermostat washer; #.thermostat case;
Q.small circulation adaptor; 10.double-wire hoop @26;1 1 rubber elbow; 12, Tee: 13.
MPTI/8 conical screw plug; 14, heater switch assembly; 15water pump
body;16.water pump gasket; 17.bolt M8=30; 8. bearing; 18.ceramic graphite water
seal; 20.impeller; 2 1.water pump rear cover; 22 water pump gasket; 23, Bolt MB=20;
24 gasket 8; 25 gasket 8- 140HY; 26 fan part; 27, Water pump belt pulley.
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(6)  Exhaust manifold assembly

Fig.1.1-18 Exhaust manifold assembly

|. Copper nut; 2. Gasket 10; 3.stud; 4. Exhaust main gasket; 5. Exhaust manifold
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{7)  Cylinder head assembly

Fig. 1.1-19 eylinder head assembly

I. Valve lock; 2. Valve spring upper seat; 3. Valve exterior spring; 4.valve interior
spring; 5.valve stem oil seal; 6. Valve spring lower scar; 7. Valve guide tbe; 8.
Cylinder head; 9. Exhaust valve seat; 10, Exhaust valve; 11. Bolt ME; 12, Gasket
B« 140HY; 13.thermostal case gasket; 14, stud ME=25;15.5tud ME=316.exhuast pipe
gasket; 17.rocker seal locking bol; 18plug { ol0) A9.bowl  hike
patch{ 25}  20.bowl like patch( @200  :21. Oil sprayer bushing; 22.gasket §; 23.
front  hoisting hanger part;  24.bolt ME=20;25plug; 26.bowl  like
patchi @44)  ;27.nut; 28, Stwod; 29. Air inlet pipe gasket; 30, Rear hoisting hanger;
Jl.intake wvalve seat; 32. Intake valve; 33.hrowing ring 16; 34. Rocker bushing;
35.valve clearance adjusting screw: 36.valve rocker; 37.rocker shaft bracket;
38 rocker shaft spring; 39. Rocker shaft plug; 40. rocker shafi;41 rocker shaft rear
bracket; 42:gasket 6-140HV;43.rocker shaft dowel screw; 44.nut ME=1:45.bolt
MEx5546.cylinder head cover gasket; 47.¢vlinder head cover gasket; 48. Filler cap
gasket; 4%.filler cap; 50.cap nut M&; 51.stud; 52. Gasket 6; 53.nameplate; 5d.rivet; 55,
Environment protection mark.
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(8)  Crankshaft lvwheel assembly

Fig. 1.1=20 crankshaft flywheel assembly

I. Starting jaw; 2.starting jaw base; 3.crankshaft belt pulley; 4.crankshaft; 5. Key
C10=64; 7.flywheel tooth ring; B.flywheel; 9.pin BE=20; 10.flywheel balt.



(%)
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Fuel system assembly

Fig.1.1-21 Fuel system assembly

I. Fuel filter assembly; 2. Gasket 8-140HV; 3.gasket 8, 4. Bolt M8=25; 5.0il pipe
paris from fuel injection pump to filter; 6. Qil pipe parts from filter to fuel injection
pump: 7.high pressure oil pipe parts; 8. Fuel injection part; fuel return pipe part: 10.
fuel injection pump adaptor; 11.fuel injection pump assembly; 12.fuel injection pump
camshaft rear end nut; 13 lubricating oil inlet pipe part of fuel injection pump;

14.hallow bolt; 15.gasket 10,
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{10y  Lubrication system assembly

Fig.1.1-21 Lubrication system assembly

I Nut M10; 2. washer 10-140HV: 3. washer 10; 4.0il pump driving gear; 5.01l pump
shaft; 6; woodruff key 3=5%13;7.0il pump body bushing; 8.0il pump body; 9.0il pump
gasket; 10.inner rotor; 11. outer rotor;12.cylindrical pin;13.0il pump cover;, 14.0il
outlet pipe flange gasket; 15.0il pipe part; 16.gasket 8- 140HV;17.bolt M8=25; 18.5icve;
19.bolt MB=40;20.5ieve welded part; 21.sieve support; 22.0il filter assembly;
23 . gasket 8; 2d.screw plug; 25.pressure limiting valve sprimg: 26.valve
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{11y  Camshaft assembly

1{)

Fig.1.1-22 camshaft assembly

1. Bolt M12=33; 2. key C8=22; J.camshaft; 4.tappet; 5.push bar
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(12}  Timing gear chamber assembly

Fig.1.1-23 Timing gear chamber assembly

I- Timing gear chamber  2-camshaft timing gear gland plate;  3-camshaft  timing
gear;  4-camshafl thrust plate;  3-fuel injection pump gasket; 6-nut ME;  7-bolt
ME=20: 8-pasket 8-140HV:  9-gtud MB=30;  10- Timing pgear chamber gasket;
[ l-pointer; 12- pin BE=20:  [3-bolt M8x35; 14- Timing gear chamber front
cover, 13- Timing gear chamber front cover gasket;,  16- oil seal SG55=T75=12;17-
Timing gear chamber cover; 18- Timing gear chamber gasket; 19-idle  gear gland
plate;  20- timing idle gear; 21- timing idle gear bushing; 22- timing idle gear
shaft;  23-camshafl timing gear; 24- QWNP built-in advance part; 25- fuel
imjection pump tming gear;  26- bolt Mox16: 27- paske1 6; 18- pasket §;
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1.1.3 Engine maintenance

1.1.3.1 Disassembling engine
{ 1) Drain fuel.

{2) Dismount front row seals, then dismount engine compartment central
structural member together with gear-shifting control and parking brake lever, and
unplug signal hamess plug of parking brake lever.

{3) Unplug fog light and light assembly hamess plug, and dismount light
assembly and bumper assembly.

{(4) Dismount positive and negative harness of battery, and canister control valve
hamess plug, and canister rubber pipe.

{5) Drain coolant and transmission oil.
(6) Dismount engine harness clip from car body and intake manifold.

(7))  Dismount cooling fan switch and vacuum solenoid valve as well as vacuum
rubber pipe.

{(8) Dismount inlet and outlet rubber pipe of expansion tank, and heater water
inlet and outlet pulling wire. Dismount radiztor water inlet and outlet rubber pipe and
heater water inlet and outlet rubber pipe from floor water pipe assembly.

{9) Dismount radiator assembly.

{ 10) Drain braking liquid and brake flexible pipe between cab and chassizs and
rubber pipe of brake vacuum booster pump, as well as fixing <lip.

{ 11} Dismount steering stem pipe and separate it from steering gear.

{ 12 ) Separate chassis hamess from car body harness, dismount ECU hamess
{gasoline) , dismount ignition coil and hamess (gasoline)  from cab floor make
sure that all hamess fixing clips are removed to completely separate chassis hamess
from car body.

{ 13 ) Dismount clutch, acceleration cable and speedometer flexible shaft.

{ 14 ) Dismount air cleaner and intake port connecting rubber pipe.

{ 15) Recheck to make sure that all piping and cables are removed from chassis
and cab.

{ 16 ) Dismount cab fixing bolts and take them away from cab.
{ 17 ) Dismount battery negative wire from air intake manifold.

{18 ) Dismount fucl cut solenoid wvalve (diesel) or ECT scnsor (water
temperature sensor)  leading wire (gasoline)
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{ 19) Dismount vacuum solenoid valve leading wire (gasoline car)
{ 20) Dismount generator leading wire and output terminal.
{ 21') Dismount air intake flexible pipe.

{22 ) Dismount fuel inlet pipe and fuel return pipe from gasolineg filler, fuel
connecting pipe (gasoling) |, fuel injector (diesel)

{ 23 ) Dismount heater pipe from water inlel manifold.

{ 24 ) Dismount radiator water inlet pipe and reserve tank hose from water inlet
manifold,

{ 25 ) Dismount heater water inlet hose from water inlet manifold, and dismount
radiator water outlet hose from water inlet pipe.

{ 26 ) Dismount vacuum flexible pipe.

{ 27 ) Dismount brake booster hose from air intake manifold. (Dismount from
generator vacuum pump for 480 diesel engines)  separate engine hamess from
chassis hamess.

( 28 ) LiM up car body.

{ 20 ) Ifnecessary, drain engine oil.

{ 30 ) Dismount exhaust center pipe nut.

{ 31 ) Dismount cable adaptor and battery positive wire from starting motor,

{ 32 ) Dismount battery negative wire from transmission.

{ 33 ) Dismount cable adapror of backing lamp switch.

{ 34 ) Dismount speedometer cable from transmission.

{ 35 ) Dismount cable from oil pressure alarm.

{ 36 ) Dismount exhaust manifold cover, and then remove ¢ngine carth cable from
exhaust manifold.

{ 37 ) Dismount clutch cable and gear-shifting gear from clutch release arm and
transmission.

{ 38 ) Dismount drive shaft.
{ 39) Dismount lower cover and brace.

{ 40 ) Use special lifting tool w fix engine with transmission and make it in a state
of stability.

{ 41 ) Dismount engine suspension bracket bolts.



https://truckmanual shub.com/

{ 42 ) Before Using special lifting ool to lift up engine with transmission, recheck
to make sure that all piping lines and cables are removed from engine and

transmission.
{ 43 ) Usc special lifting tool to remove engine with transmission,
{ 44 ) Dismount transmission stiffener to separate engine from transmission,

{ 45 ) Dismount engine brackel, if necessary, replace suspension swelling mat.

1.1.3.2 Disassembling engine L
(1)  Crankshafi ventilation assembly I ‘

17 Dismount ventilating system right-side
halis,

21 ismount ventilation system ol refum
rubber hose clamp.

B Dismount clamp between oil return
rubber hose and oil sump.

4)  Dismount ventilation left=side bolis to remove throat clamp.
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{2}  Rocker, rocker shaft and bush bar.
1} Disassemble cvlinder head assembly.

2 Loosen fixing bolts between rocker arm | S g
bracket and cybinder head to remove rocker .
mechanism paris, J ' ! i ;
I-I ¥ -F e ‘_t l,"1l|— .‘I -‘
-I. ' 1l| = -.r --—-..
3 Eemove push rod from push nod
hosle,

4}  Loosen fixing screws and locking screws of rear rocker shaft bracket top rocker
bearing to remove circlips with circlip pliers.

2 Femove mear mocker shalt brucke,
rocker shaft spring and rocker assembly
from rocker shafl.

f) Place rocker and rocker shaft into
gasoline or other cleaning agent for
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cleaning.
7y Purge clean rocker and rocker shail B { i \
with compressed air. \
! I'I
F.
.‘ﬁ'

(3) Cylinder head assembly, air intake and exhaust valves, evlinder head gasket

] Remove fixing bolis  between
temperature  regulater  assembly  and
cylinder head; remove throat between
small circulation mubber pipe and water
|'Ill|11]'|: eI C 11."I1'|]'l|.‘|!'l'|:[l.l|'l: Tl_"gllh'ltl.'l-r
assembly together with small circulation
rubber pipe.

)] Remove three fixing bolts of rear
cover, then rear cover and zasket.

3)  Remove rear carrier ring and bracket
fixed on rear carrier ring.
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4)  Loosen front camier ring and steering pump bracket fixing bolt, and remove
steering pump bracket and front carrier y

ring.

5)  Remove ten bolts fixing cylinder
head in order, and then the whole cylinder
head.

6)  Erect cylinder head to clean oil dirt
on bottom plane.

1) Tum cylinder head botiom plane
downvard and loosen wvalve actuation

parts with special tools.
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8)  Remowve valve spring upper scat,
valve lock, and valve spring,

E)) Remove valve stem sealing ring
from valve guide, remove valve spring
lower seat.

10) Remove intake and exhaust valves
from cylinder head bottom.

11  Clean imtake and exhaust valves
with gasoline or other cleaming agent,
purge them clean with compressed air.
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12} Remove cylinder head gasket.

13}  ERemove tappeis from the holes,

14} FPlace tappets imo gasoling for
cleaning and purge them clean.

(4)  Comshafl, all tming gears and all
timing gear shafls.

1) Remove cylinder head cover.
2)  Remove rocker shall assembly.
3)  Bemove gear housing cover.

4)  Loosen idle gear gland plate fixing
bolts o remove idle gear and idle gear
shall.
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53} Clean timing idle gear shaft in gasoline.

6)  Remove camshaft timing gear fixing
bolis, and then remove camshaft gear.

70 Loosen two hexes. Flanged bolts of
camshaft thrust plate and cylinder block to
remove thrust plate.

8)  Remowve camshaft.

9)  Place camshafl into gasoline or other
cleaning solution for cleaning and purge it
clean,

(4)  Piston and connecting rod assembly
1y Remove cylinder head,

2)  Remove oil sump.
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3y Remove oil filter assembly.

4)  Remove nozzle parts.

5y Loosen connecting rod nuts (o remove Nt
connecting rod cap.

&)  Push ow piston and connecting rod
from cylinder.

70 Remove retainers from both ends
of piston pin.

8)  Remove piston pin o take out
connecting rod.

9 Remove connecting rod and bearing
in side connecting rod cap.

10}  Remove first/second piston rings
and oil rings from piston ring slois.
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1.1.3.3 Engine parts and components

(1)  Timing belt and tensioning pulley
{ gasoling car)

Iy Check timing beli for wear or cracks,
and replace it if necessary,

2) Check  whether 1ensioning  pulley
rotates smoothly and has rattling sound.

(2} Rocker shafl
1) Rocker shaft straightness

Check straighiness with “v™ type block
and dial indicator,

I straighiness is out of limit, replace it.

(2) Rocker - rocker shaft clearance

Measure rocker shaft diameter and rocker
inside diameter with micrometer and
internal dial gauge.

The difference between the two readings is
the rocker - shaft <learance. This
clearance must be within the specified

sCOpe.

7 out of limit, replace shafl or rocker or
both.

(3}  Camshafl
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1)  Camshaft wear

Measure camshall height with micrometer; replace it if measured height is lower than

the limit.

2} Camshaft straightness
kKeep camshaft between two “V™ 1ype

blocks, then measure straightness with dial
gauge.

If straightness is out of limit, replace it.

3} Camshaft neck wear

Measure four points for camshafl neck diameter 1o obtain four readings for each neck,
then measure cylinder head camshall hole inside diameter o get four readings.

Minus camshaft neck diameter with
cvlinder head camshafti hole inside
diameter, then it is neck clearance.

If meck clearance is out of limit, replace
camshaft. If necessary, may also replace
cylinder head.
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(4) Valve puide, valve and wvalve
Spring
1) Valve guide

Check the clearance between valve stem
and guide with micrometer and internal
dial gauge, take the readings of valve
stem diameter and guide inside diameter
if the clearance is out of limit, replace
valve and valve guide.

If internal dial gauge is not available,
check deviation of valve stem top with
dial gauge equipped with gauge stand.

Shake valve stem top in 1, 2 directions
to measure top deviation.

If the deviation is out of limit, replace
valve stem and valve guide.

2y Valve

Remove all carbon on valve.

Check each valve for wear, ablation or

any change. I necessary, replace it

Measure valve head thickness, and must
replace valve if thickness is not up to limit.

Measure radial motion of valve head

with dial gauge and *V* block.

if radial motion is out of limit, replace

valve,

g o
\
q
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Width ol touching area between comcal
face and valve seat

MNormally, grinding 1s adopted to form a
kind of touching pattern, i.e. evenly apply |
a layer of compound on valve comical face
{c.zg. red lead) , and then rotate. Valve
grinder must be used to grind valve, and
the pattern formed after grinding on valve
conical face must be a color band with
interruption, the width of which must be
within the following range.

Range: width of color band: ]
1.3-1.5mm

Repair of air valve seat

If valve seat cannot touch evenly with
valve, or the touching width of valve seat
exceeds the required range, gninding and
fine grinding must be made again after
grinding or cutting.

Exhaust valve seat: three cuttings should be
made by using valve seat cutting tools as shown
in the Fig. First cutting 15 15°, second cutting 15
60° and third cutting 15 45 ° which must
produce a touching width of conical face that
conforms to requirement.

Air intake valve seat: cutling sequence is the same
as that of exhaust valve seat,

Width of intake valve 1.3=1.5mm
seal
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3} Valve spring

Measure free length of valve spring with
vernier caliper. When spring free length 1s
smaller than the limit, replace wvalve
Spring.

Spring verticality:  check wverticality of
each spring with vertical ruler and plane
table, 1.e. measure clearance between end
face of valve spring and ruler. If verticahity
of valve spring is found out of limited gap
width, then valve spring must be replaced.

Valve spring verticality | 2.0mm {0.07%in, ) B e
limat

{(5) Cylinder head

1)  Clean the surface of cylinder head.

Remove gasket matenal and seal gum on
cylinder head surface.

2) Remove carbon of combustion
chamber.

Remove carbon of cylinder head combustion
chamber,
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Remove carbon  of  cylinder  head
combustion chamber with plastic sheet.

3)  Clean cylinder head.

Thoroughly clean cylinder head surface
with soft brush,

4)  Check cylinder head for cracks.
Check cylinder head surface for crack with dve penetration method.

5)  Check the Matness of joining surface
of cylinder head gasket.

Check cvlinder head joining surface for
any deformation with straight edge ruler
and feeler gauge.

IT any deformation is found on cylinder
head joining surface is found out of limit,
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replace it or repair it by grinding.

Flatness limit 0.05mm

6) Check intake and exhaust manifold
joiming surface for any deformation.

Check cylinder head intake (exhaust)
manifold joining surface with straight edge
ruler and feeler gauge to confirm whether
the surface must be repamred by grinding,
or cylinder head must be replaced.

| Flatness limit | 0. 1 0mm |

{6)  Cylinder block
Iy  Top flatness

Check cylinder block top face for any
deformation with straight edge ruler and
feeler gauge. If deformation is out of limit,
rectify L,

[tem Stamdard Limit
Flatness (03 mm 005 mm

2} Measurement of bore wear

Measure bore wear with bore gauge. If bore wear exceeds limit, it should be repaired
by boring to increase bore diameter to repair dimension.
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Mote:  If one of the four bores needs enlargement, all other bores should be bored 1o
enlarged dimension which must be the same.

Calculate bore diameter for boring again.
D=A+B-C
Where: [ == ¢ylinder diameter for boring again
A — Measured piston diameter
B — Clearance between piston and cylinder wall

C — Grinding surplus = 0.02mm (0.008in.)

(7) Piston, piston pin, piston ring and connecting rod
Piston

Check piston for any abnormal wear
and cracks etc. i any, must replace.

as shown in the Fig. piston diameter
must be measured at H=15mm above

piston apron in the direction perpendicular
with piston pin hole.

Piston clearance:

To determine piston clearance, bore diameter and piston diameter must be measured.
Piston clearance is the difference between bore diameter and piston diameter, and
must be within the following required scope.

If piston clearance is out of the scope, eylinder must be bored again, and enlarged
dimensions must be used.

Fision clearance: 0.0 2-0 04 mim

Piston ring groove clearance:

Before checking, piston ring groove must
he cleaned, dried and carbon removed.
Install new piston rings into piston ring
groove, measure clearance between piston
and piston ring groove with fecler gauge.
Il the clearance is out of limit, replace
PISLON OF PISION FiNg a5 necessary.

2} Piston pin

When piston pin is in room temperature,
it should be easily fixed into piston pin
bowre by pushing with finger.
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Check piston pin, small end pin bore of connecting rod and piston pin bore for any
wear and damage, and special attention should be given to small end bushing. If
piston pin, small end pin bore of connecting rod and piston pin bore are seriously
worn or damage, replace piston pin, connecting rod or piston.

Piston clearance:;
Check small end piston pin clearance. If the small end 15 serniously worn or damaged,
or iis clearance is found out of limit, replace it.

3) Piston ring

When piston ring 15 installed into ¢ylinder, check its gap with feeler gauge. If the gap
15 out of limit, replace piston ring.

4) Connecting rod

Measure connecting rod big end thrust ) & k
clearance. .

When connecting rod 15 normally
assembled, measure thrust  clearance U
between connecting big end and
crankshaft with feeler gauge. If the thrust
clearance 15 out of limit, replace
connecting rod or crankshaft.

Check connecting rod for any deformation.

Check connecting rod for any bend, torsion and deformation with connecting rod
calibrator, three-point gauge and feeler gauge, It deformation exceeds limit, replace
connecting rod.

Bending deformation limit:  0.05mm
Torsion deformation limit: ~ 0.10mm
{8) Connecting rod bearing

Visual imspection of connecting rod bearing

Check connecting rod bearing surface for any recesses,
ablation and peeling active serious defecis are found,
replace it

Measurement of connecting rod bearing clearance

When connecting rod cap and connecting rod are normally assembled, tighten bearing
cap bolts and measure fit clearance between bearing and shaft journal with plastic
feeler gauge or thin fuse. If the clearance is too big, smaller bearing can be used, and
shaft journal is ground to smaller size,
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Installation of gap feeler gauge measurement of fit clearance

{9) Crankshaft
1) Camshaft straightness

Measure central-located shaft journal offset with
micrometer. Slowly tum camshaft and if
straightness is out of limit, replace camshaffi.

Straightness limit | 0.06mm |

2) Camshall thrust clearance

Cormrectly assemble main bearing and main bearing
cap as well as thrust plate, then tighten them with
required torque, and measure camshaft  thrus
clearance in normal way.

If thrust clearance exceeds limm, replace with
thrust plate of new standard dimension or
enlarged dimension, so as to meet the
requirements on thrust clearance,
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_ Standard 2.500mm |
Lannsl::&;i:;:t plate 0.125mm 2.563mm |
(.2 50mm 2.625mm

3) Journal wear evenness inspection

Check it for any deformation or conical
contour by measuring on camshaft journal
and connecting  rod  jourmal  with
micrometer screw gauge. I any, grind or
replace camshaft.

Wear unevenness limit:  0.00mm

4) Inspection of fit clearance between main journal and main bearing

When main bearing cap and camshaft are normally assembled, tighten bearing cap
bolts, and measure the M clearance between main bearing and journal with plastic

fecler gauge or thin fuse, If the clearance is too big, smaller bearing can be used, and
joumnal should be ground to smaller size.

(10} Main bearing
1} General description

Upper bearing has oil groove on it as shown in
Fig. Fix it onto cylinder block.

Each main bearing is stamped with armow mark
and No. as indicated in the Fig. When bearing is
installed, arrow mark should point 10 camshalt
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pulley side, from which fix bearings in the order of 1.2.3.4.5. and tighten bearing cap
bolts to required torque.

2) Check

Check bearing for any rust, scratch, wear or damage.
If found not normal, replace upper and lower
bearing, and can never replace only half bearing.

3) Main bearing clearance

Check clearance with plastic feeler gauge according 1o
following procedure,

Disassemble bearing cap.
Clean bearing and main journal.

Place a plastic feeler gauge of same width with
bearing (parallel with crankshafi) onto  jourmnal,
avoiding oil hole.

Assemble main bearing according to the proceeding method, and tighten bearing
cap bolt to required torque. Bearing cap must be
tightened 10 required torgue 1o assure correel
readings,

Disassemble beaning cap, and measure the
width of plastic straightening strip at the widest
point by using the scale on plastic straightening
sirip. If the clearance exceeds its limit, replace the
bearing. Replace upper and lower bushes with the
bearing.

1. Seraghsening plasiac bar
4. Limuge

(11} Rear oil scal

Carefully check oil seal for any wear or damage. If oil
seal lip is worn or damaged, replace oil seal.
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{12) Flywheel

Iy If annulus ring is damaged, cracked and wom out,
replace it

2) If clutch disc surface is damaped, or seriously wom,
replace il

3) Check NMywheel end face for any oscillation with
micrometer If end face oscillation exceeds limit, replace
Nywheel. Oscillation limit of lywheel end face:  0.2mm

1.1.3.4 Assembly of major parts and components

Engine assembly procedure is contrary to that of
disassembly, but certain methods must be taken to
assure  reassembled  engine can mect  ex-work
requirements,

{1} Crankshaft
Iy Fix main bearing onte cyvlinder block.

COme of the two main bearings has oil groove on it. Fix
the bearing with oil groove onto cylinder block. Fix the
bearing without oil groove to main bearing.

Make sure both bearings have the same color,

2) Filling-up of lubricating oil

Add certain amount of QE20W/30 oil to oil groove of
main bearing.
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3) Fix camshafi thrust plate.

Fix camshafi thrust plate to both sides of main bearing between No.2 and NoJ3
cvlinders of the block, with thrust plate’s oil groove lacing camshall anm.

4) Fix camshaft and lubricate main journal.

Plage camshaft onto cylinder block, and fill lubricating
oil to main journal. ]

5} Fix main bearing cap.

Place main bearing caps on main bearing carriers from
belt pulley in the order of 1.2.3.4.5, with arrow mark
aligned with camshaft belt pulley side.

6) Tightening of main bearing caps

Evenly and gradually tighten fixing bolts of main
bearing cap with torque wrench to required
torgue.

(2) Ol pump and rear end cover
1} Clean and air dry all parts and components.

23 Apply a thin layer of engine oil onto inner/ouwter
rotor, oil seal lip, and ingide surfaces of oil pump
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case and end plate.

3) Fix outer/inner rotors onte pump case.

4) Fix rotor end plate and tighten 5 screws, After
end plate 15 fixed, check and make sure that rotor
can run smoothly.

5) Evenly apply sealing gum onto new sealing
gasket surface, and fix o1l seal gumide to camshaft.

6) Fix oil pump to camshaft and cylinder block,
tighten fixing bolts, and then disassemble oil seal
guide.

73 il pump sealing gasket edge may
bulge.

If this happens, use sharp knife to cut 1o

make it smooth and flush with pump case
and cylinder block.

8) Fix rear end cover and sealing gasket.

Install new seal gasket. No disassembled
sealing gaskets should be reused. Before
fixing, apply ol to seal gasket hip,
Tightened rear cover bolts according 1o
required technical conditions. After rear
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cover is installed, seal gasket edge may bulge; if so, cut it oftf and make it flushes with
eylinder block and rear end cover.

(3) Piston and connecting rod

1} Fix piston pin to piston and connecting
rod.

After applying engine oil to piston and
piston pin inside piston and connecting rod,
assembly connecting rod and piston as
shown in the Fig. inserl piston pin into
piston and connecting rod, and then fix
piston pin circlip.

Fring poailion Bor piston cieclip

Cirglip

Q)

Firil prison ring
Seiond pision ring

2) Fix piston ring o piston. ] postrl ring

First and second piston rings have “RN™ and
*R" marks as shown in the Fig. When piston
rings are installed to piston, the mark side of
ecach piston ring should align with piston
head,

Mol and No. 2 piston rings have differences in thickness, shape and cylinder wall
contacting surface ¢olor. Distinguish NO. 1 piston ring and No. 2 piston ring according
to reference Fig.

When oil control rings are installed, first install gasket and then two oil control rings.

3) After No. 1, No.2 piston Air innakan vice

rings and oil control rings have Slot chearance of vil ontrl g
been  installed, adjust  their
clearances as shown in the Fig,

B | plsion end clamece

Aarow mark

M, I pistan e clearpncgy and

ol conin] ring paska ring Laveer skt ¢ lowrance of b comirol sing

Air sk silk
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4) Apply engine oil to piston, piston rings, cylinder wall, connecting rod bearing and

crankshaft pins.

5) Assembly soft guide to connecting rod bolts.

When connecting rods and piston assembly is installed, these guides can protect

thread of camshaft pins and connecting rod bolts from being damaged.

6) When piston and connecting rod are
installed into cylinders, be sure that the
arrow mark on piston head faces camshaft
belt pulley side.

Crankahadf beli paliey slde

7) Install piston rings, piston and
connecting rod assembly into  cylinder
with piston fing cOMpressor.

#8) Fix connecting rod bearing to

connecting rod bearing cap in line with
requirements. H‘:’:‘:-h_._

9 Fix connecting rod bearing cap.

Make arrow mark on bearing cap Facing
camshaft belt pulley side.

Tightened bearing cap nuis according to

Flywheed side
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required technical conditions.

{3) Install oil pump filter.
1) Installation of oil pump filter

Fix scaling parts to the positions as shown —
in the Fig.

First tighten filter bolis, and then tighten
bracket bolts to required torque.

2) Clean upper and lower surfaces of oil
pan and assembling surface of cylinder
block. Remove ol old sealing gum and
dust from assembling surfaces. Afler
¢cleaning, continuously apply  silicon
scaling gum to assembling surface of oil
pan, as shown in the Fig.

3) Evenly apply silicon sealing gum to
both sides of sealing gasket.

4) Fix sealing gasket to cvlinder hlock,
install oil pan, and tighten bolts. When
bolis are tightened, tighten bolis from the u
middle of oil pan with spanneér moving

outward, and tighten one bolt each time. M 1' =
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{4) Flywheel

1} Fix flywheel pin to camshaft rear end
flange; fill grease into transmission input
shaft bearing port 1o 60% of the container.

2y Fix Mywheel to camshafl Nange pan,
install flywheel stopper and tighten fixing
baolis.

(3) Cylinder head

1} Before valve guide is installed into
cyvlinder head, 1nm valve guide hole (o
clean burrs and make the hole rounder
with reamer.

2} Installation of valve guide

Evenly heat cylinder head 1o 80°C-100°C,
then use special ool to press new valve
guide into valve guide hole.

Press nmew valve guide into valve guide
hold until special tool touches cylinder
head, Afler installation is completed, be
sure that valve guide projection is up to
requirement.

Valve guide projection:  14mm

3) Use reamer to trim valve guide hole.
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After completion, clean the hole.

4) Install valve stem oil seal.

Apply engine o1l 1o ol seal and installer
shaft, fix oil seal onto installer shaft, and
then press it into cylinder head hole.

5) Installation of valve

Apply enging o1l 10 valve stem and valve
guide wall, and mstall matched and
lapped intake/exhaust valves to cylinder
head.

6) Installation of valve spring

Place valve spring on valve spring seat
of cylinder head with big pitch end facing
upward, and small pitch end facing
downward,

71 Installation of valve spring lock

Use special extractor to press valve spring
and fix spring lock into valve stem groove.
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8) Installation of cylinder head alignment
pins

Fix two alignment pins of evlinder head to
cylinder block.

Druu]

ERrale 3

9) Installation of cylinder head gasket

Steadily place cylinder gasket on cylinder block. Make cylinder gasket top mark
“TOP™ facing camshalt pulley side, and side mark “EX” facing exhaust side, and "IN
facing intake side,

10) Installation of cvlinder head.

After applving engine oil to cylinder head
bolts, fix ¢ylinder head to cylinder block
and tighten cylinder head bolts to required
order and torque.

Distributor side

Crankshaft belt pulley side

11} Installation of camshaft

Apply engine oil to cams and journals of
camshaft and cvlinder head oil seal, and
fix camshaft to cylinder head from
transmission case side.

12} Installation of camshaft thrust plate

When camshaft is installed in position, fix
thrust plate to cylinder head rear end and
be sure that camshaft can move freely.
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13} Installation of rocker shaft

Apply engine oil 1o rocker and rocker shafi, o B

then install rocker shaf, rocker, and rocker |:_-:| s & & o ]
spring to cyvlinder head in order, and attention
should be given to installation direction of
rocker shaft. Intake rocker arm shaft should be
installed with its boss facing forward, and that
of exhaust rocker arm shaft facing backward,
Mever reverse.

14) Installation of rocker arm shaft screws

{(6) Timing belt pulley of camshafi and
crankshafl

1)y Installation of timing belt pulley retainer

Fix retainer to crankshaft with its inner recess
facing cvlinder block, and outer recess facing

belt pulley. Cylinder block side

2) Installation of timing belt pulley of
crankshaft

Install woodruff key with crankshafi
timing belt pulley key aligning with
crankshall key slot, then tum crankshan
timing belt pulley to make it aligned with
timing mark*—""on the housing.

3) Adjustment of crankshaft rotating angle

When camshaft timing belt pulley s
installed, first wm timing belt pulley key
slot to the scope of 80-100°,
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4y Installation of camshafi timing belt pulley

When camshaft timing belt pulley key slot s
tumed to B0°-100° align camshafi timing belt
pulley key slot with gear round mark, and then fix
camshafi timing belt pulley to camshaft.

5) Installation of tensioning wheel
assembly

Fix tensioning wheel (o assembling stand,
tighten bolts and nuts, and be sure that
tensioning wheel can be tumed rather
easily by hand.

6) Installation of timing belt

After assembling marks of both camshafi
timing belt pulley and camshafl timing
belt pulley are aligned with each other, and are in one straight line, fix timing belt to
two timing gears. Adjust belt flexibility, tighten tensioning wheel bolts, and apply
sealing gum to fixing bolis.



https://truckmanual shub.com/
1.2 Fuel System

1.2.1 Structure and Maintenance of Fuel System

1.2.1.1 Y480
The fuel feed system consists of fuel feed pump, fuel filter, injection pump, speed
governor, fuel injector and fuel line, as shown in Figure 1.2 - 1.

Figure 1.2 - 1 Air intake system of fuel feed system

I. Fuel filter; 2. Fuel wbe - to imjection pump; 3. Fuel tube - to fuel filter; 4. Fuel
feed pump: 5. Imjection pump; 6. High pressure pipe; 7. Retum tube of injector; 8.

Fuel injector
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The fuel should be pressurized in the injection pump, and be delivered into the fuel
injector through the high pressure pipe according to the needed fuel quantities of
different work conditions. At last, the fuel should be injected to the combustion
chamber by spraying through the hole of the fuel injector. A little fuel flowed from the
fuel leakage pipe of injector will pass through the return coupling of the injection
pump and flow o the fuel tank afier merged with the scavenge fuel of the injection
pump.

(1) Low pressure fuel pipe, supercharge compensator pipe, and lubricating oil pipe
1) Explanations

The low pressure fuel pipe refers to the fuel feed pipe and the return tube of the
injector.

There are two fuel feed pipes in total, one is used for delivering the fuel which
output by feed pump to the fuel filter, and the other is used for delivering the filtered
fuel to the intake chamber of the injection pump. The return tube of the injector can
deliver the redundant fuel which flowed from the injector back to the return coupling
of the injection pump, and then deliver it to the fuel 1ank.

The supercharge compensator pipe 15 used for introducing the air at the compressor
outlet of the supercharger to the fuel compensator of the injection pump, so that the
injection pump can regulate the fuel feed along with the boost pressure change of the
diesel engine.,

The lubricating oil pipe is used for introducing the lubricant in the duct of the oil
filter seat to the injection pump and the parts inside ol the lubricant pump.

2} Replacement and maintenance

Disassembling

Remove the fuel feed pipe between the
feed pump and the fuel filter.

Remove the fuel feed pipe between the
Tuel filter and the injection pump.
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Remove the return wbe clip between the
injection pump and the injector.

Remove the retum tube between the
injector and injection pump.

Remove the pipe of supercharge boost
compensator between the air imake pipe
and injection pump.

the oil filter seat and injection pump.

Mote:  When disassembling the above
pipe, please clean the outside surfaces of
all the couplings and the spare parts to
avoid the extraneous matter entering into
the fuel system.

Installation

Install the fuel feed pipe between the feed
pump and the fucl filter,
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Install the fuel feed pipe between the fuel
filter and the injection pump.

Install the return tube of the injector
between the injector and the injection

pump.

Install the pipe of supercharge boost
compensator between the air intake pipe
and injection pump.

Install the lubricating o1l pipe between the
otl filter seat and mjection pump.

{2)High pressure pipe assembly
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1) Explanations

The high pressure pipe 15 used lor piping the high pressure fuel which pressurized
by injection pump into the injector through the high pressure pipe.

The four high-pressure pipes are different in shape but equivalent in length. They
should be clamped in different positions with some pipe clamps, The pipe clamps can
[ix the high pressure pipe in position, and reduce vibration of the high-pressure pipe.

2) Replacement and repairing
Disassembling

Loosen the bolt of the high pressure pipe
clamp, and then remove the high pressure
pipe clamp.

Loosen the connecting nuts for the high
pressure pipe, injection pump and injector,
and then remove the high pressure pipe.

[mstallation

Connect the connecting nuts on the ends of
the high pressure pipe with the injecton
pump and the fuel inlet of the injector, and
then tighten the nuis.

Tighten the bolts for the high pressure pipe
clamp in the original installation position.
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{3)Fuel filter
1) Explanations

The fuel filter is used for filtering the impurity and the moisture in diesel fuel 1o
guarantee the diesel fuel kept clean.

The filter element of the fuel filter should be replaced when the automobile runs
every 10,000 kilometers, or the diesel engine runs every 100 hours.

This section mainly represents the replacement of the filter element of fuel filter.
2) Replacement and repainng

Disassembling

A

Detach the joint of the connecting pipe of
the fuel Aler, and then slacken the filer
clement out.

Installation

Spread the clean engine oil on the rubber O ring of the filter element thinly and evenly:
tighten the fuel filter; install the joint of the connecting pipe of fuel filter, and then
screw the connecting nut,

{4)Injector assembly
1y Explanations

The injector spays the fuel o1l which piped by high pressure pipe to the combustion

chamber with certain pressure, speed and direction, and makes the vapor fuel oil

distributed suitably in the combustion chamber, so that the oil mist can mix with the

air and burn easily.

21 Replacement and repainng
Dsassembling

Disassemble the high pressure pipe

assembly and return tube assembly.
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Loosen the nut of the clamp plate of the injector.

Remove the clamp plate and the injector.

Installation

Put the fuel injector in the cylinder cover,
and then install the clamp plate and its
bolts.

Mote: the locating pin on the top of the
fuel imjector must be placed into the
retaining slot of the clam plate.

Tighten the nut of the clamp plate of the
fuel njector.

Measure the distance from the top of the
nozzle o the bottom plane of eylinder
COVET.
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( 5)Injection pump
1) Explanations

The injection pump is used for increasing pressure for the fuel. And the high
pressure fuel should be piped to fuel injector with high pressure pipe in ixed tme and
amount based on the different work conditions of diesel engine.

The used injection pump is in-ling plunger pump, which constitute injection pump
assembly by connecting with speed governor and fuel feed pump.

2) Replacement and repairing
Disassembling
Previous works:  disassemble the high pressure pipe.

Remove the connecting bolts for the low pressure pipe; supercharge boost
compensator pipe and lubricating oil pipe with injection pump.

Remove the connection of the acceleration cable and the fuel cut solenoid valve

Remove the front plate of the gear
chamber cover.

Remove the auxiliary support bolt of the
injection pump. :

Remove the holding screw cap of injection
pump and advance por.

Remove the bolt outside of the spacer
fange of the mjection pump,
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Remove the two bolts below the inside of
the spacer flange of the injection pump.

Remove the pump.

Installation

Turmm the flywheel 10 the 8 degrees of
crankshaft cormner prior to dead-center of
compression of the first ecylinder
counterclockwise direction (face to the
flywheel). The indicator on the gear
chamber cover points the 8  degrees
position of the crankshaft pulley.

Wash the oil pump and the fitting surface of the pump joint block of the gear chamber,
and then install the oil pump into the gear .
chamber,

Tighten the balt outside of the oil pump.
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Tighten the bolt inside and underside of
the o1l pump.

Tighten the auxiliary support bolt of the
injection pump.

Install the parts of the advance device, and
then tighten the screw cap.

Clean the fitting surface of the front cover,
and then nghten the front cover.

Follow-up work:

Tighten the bolis for the low pressure fuel
pipe; supercharge boost compensator pipe,
and lubricating ol pipe.

Install the high pressure pipe (loosen the
first eylinder)

Install the connection of the acceleration
cable and the fuel cut solenoid valve

Install the parts which have been removed.

Exhaust the air in the fuel system.

Loosen the wvent bolt of the injection
pump.
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Press the handle of the feed pump
repeatedly, until the diesel oil which
flowed from the vent bolt free from
bubbles.

1.2.1.2 JL46505, 4740
{ 1)5tructure of the Fuel Svstem

The main paris of the fuel system are fuel tank and fuel pump assembly (including
fuel filter, fuel level gauge, and shutoff valve for fuel), fuel feed pipe, return tube, and
fuel steam tube (Figure 1.2-2)

l. Fuel tank assembly, 2. Electron fuel pump assembly, 3. Flanges, fuel feed pump,
4 Bolt, 5. Washer, 6.Fuel tank breather tube, 7. Metal strip resilient hoop, 8.Pump
hamess assembly

Figure 1.2-2
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1) Fuel Tank

The fuel tank is fixed in the lower position on the right of the automobile. The fuel

pump assembly 15 installed in the fuel tank.

21 Fuel pump assembly

The fuel pump assembly consists of pump,
fuel filter, oil level sensor, and shutofT valve
for fuel,

Fuel pump

The motor of the pump assembly makes the
impeller rotating when the current for pump
15 switched on. Because of many slots
around the impeller, difTerential pressure
occurs on the two sides of the impeller
when the impeller rotating. The fuel is
extracted through the inlet, and discharged
through the outlet along with the pump
pressure rising.

Shutof! valve for fuel

The shutoff valve for fuel consists of a float
and a spring. Only the fuel steam is allowed
to enter into the carbon canister, the fuel
liguid 1s not allowed to Mow mto.

Tank pressure control valve (release
valve and bidirectional valve)

The tank pressure control valve is used for
keeping the internal pressure of the tank
invariable to prevent the fuel oil lowed out
and the fuel tank distorted. Release valve 1s
used [or prevenling outpul pressure in the
fuel wank raised too high;  the bidirectional

= Tk o

= Fiezl pump S-Relese valve
= Fuezl inket port fi=Rilireciional valve
= Fuszl fileer TaFuel shutodl valve

= Fuz| bevel semsar H-Fuel pump pssembly

valve is used for protecting the pressure in the fuel tank (oil level to be invariable) to

make the fuel did not to flow out or the fucl
tank free from distortion.

3) Filling oil cover
There 15 a vacuum cover for the filling neck.

In order to install the cover correctly, the
ratchetl serewing device should be mounted
on the thread filler cap to prevent the fuel oil
steam be sealed bind. After the washer of
filler cap contacted with filling neck flange,
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the raichet clatiers to indicate it 1o be sealed into position.

The vacuum release valve is mounted inside of this cover.

It the vapor pressure in fuel tank 1s too high, the vacuum release valve can open to
release pressure automatically.

(2)Maintenance and Inspection
1) Fuel line

Because the fuel feed line is under the
high pressure, it must be careful specially
when maintaining, Inspect with naked eye,
whether the fuel line leaks obviously, and
whether the hose 15 burst and aging or be
damaged. Guarantee the all whbe clamps be

tightened. Replace it if necessary. / /

2) Fuel pipe
Disassembling

Take oft the filler cap, then release the oil pressure in the fuel feed line, and then
cover it.

Detach the negative electric wires of the storage battery,

Detach the inlet tube of the engine.

....... 7,
Remove the fuel tube and connection on i
the two sides of the metal fuel line and - .lrl.“
return line. smmmam==

Mark the position for pipe clamp on the
fuel pipe so as to install the pipe clamps;

Remove the pipes with pipe clamps from
the automobile. R, 1 3.
=

Remove the pipe clamps from the pipes.
Installation

Mount the new clamps to the marked position of
the pipe; and then install the pipe with clamps
on the automohile,

Connect the fuel hose with the pipe. ol @ \: i plie
o2 2Boh
_.-'r Y=Pipe clip
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Install the inlet tube for engine, and then fix the tube clip to make the wbe firmly,

Shut off the engine, and engage the ignition switch repeatedly to check that if the line
15 leaked.

3) Filler cap

Take apart and check that if the filling
neck is sealed by the washer and if it is aged
or damaged. Replace the filler cap if there 1s
any abnormal condition to the washer.

I-Filler cap
2="Washer
4) Fuel pump assembly

Disassembling
Take the fuel tank off from the automobile.

Remove the pump assembly from the fuel
tank.

Inspection
Check that if the pump assembly is damaged.

Check that if the fuel inlet pori filter has any explicit rubbish and impurities, it any,
replace or clean it, and check that if there is any rubbish in fuel tank;

Check the oil level gauge.

Dismounting
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1
% 1-Fumip body (meluding fuel filber)
2-lushing

g@\ F=Connection
d-Erection :uﬁmrrnrpump
5-Wire
GOl level gauge (oil sensor)
7-Fuel pump
B-Lancern ring
U-lnlet port filver

Remove the pump/fuel gauge wire adapter
from the pump body.

\

Remove the fuel gauge wire adapter from
the pump body.

Press the clip-on connector, then shide the
conngcting piece oul according to the
arrow  direction, and then take the ol
gauge (pressure sensor) off,

1-Clip-on connector

2-Resistance board
1 3-Float arm

Open the long buckle with screwdriver,
and then take ofl the erection support
Fixed under the Tuel pump.

|-Clip-on conmector
'l 2-Serewdriver

A Paankian cenensd nf fiee] waaes
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Remove the pump wire adapter from the
pump body.

Remove the pump with wire, connection
and bushing from the pump body.

Remove the connection and / or bushing if
MECESSAry,

Assembling

Assemble the wire, lantern ring and new

bushing on the pump. Check that if there is anv =l
expgenous impurity between the bushing and
I-Cireasing

pLmpp,

Grease the engine oil for bushing and then
install the connection. Inspect that if there is any

exogenous impurily between the bushing and %’“‘“I
connaclion.

Mount the pump support for inlet port
filter on the pump.

| <Fuel pump
w\ Z-Inlet port filter

& | 1-Pumsp boly
Loy
Mount the pump body to the pump assembly; - Epection st ool g oy
erection support window is mounted firmly. - Window

exogenous impurity between the bushing and t
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Connect the wire connection of fuel pump to the
pump body: And then check that if this wire is
Lied.

Install the oil level gauge to the pump body. 2
Mount the projecting poriion of the oil level |,
gauge into the slot of the pump body and slip it
down to the lug, and then fix the oil level gauge 1
firmly.
B
' p

| -Projecting portsm

2.8kt

-l

Installation

Clean the junction surfice of the
fuel pump assembly and the fuel
tank. Install the new washer and
the Covering plate on the fuel
pump assembly, and then install
the pump assembly into the fuel
tank,

1-Fused pumnp assembly
2-Washer

YL overing plate
4-Seclion
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Install the fuel breather hose, steam hose,
and connection to the pump assembly.

Install the fuel tank on the automobile,

I=Fuel petum hose  2=Fuel feed hose
3-Fuel steam hose

1.2.2 Fault Diagnosis

1.2.2.1 Fault diagnosis for diesel engine

Problem Analysis of cause Processing method

+  Empty fuel 1ank Fill the tank
*  Ajr enter into fuel system Exhaust
*  Clogging of Tuel lineg Wash
. Mo supply or supply on and oft” of | Repair or replace

s fuel feed pump Wash or replace

LI:J?;'IT'::-:[TITUHE *  Clogging of fuel filter replace

: *  Fuel is polluted Adjust

L Mo injection, few injection  or | Adjust
under atomization of the injector Repair or replace

¢ Undesirable installtion of Tuel pump
Fuel pump Failure

*  Fuelis polluted Replace
*  Adr enter indo fuel pump Check and exhausi
Engine T Fuel line is clogged Wash
"E“}';;'{-:‘_Pb L *  Fuel filter is clogged Wash or replace
*  Leakage of high pressure pipe Replace
*  Fuel feed pump failure Fepair or replace
*  Clogging or failure of noeele Replace
*  [nferior quality of el Replace
*  Clogging of fuel line Repair or replace
s Clogging of fuel filier Wash or replace
: *  Fuel feed pump failure Repair or replace
UﬂdE[‘[h?::r of |. Incorrect  established angle of | Adjust
ne injection pump Adjust
*  Under atomization or low pressure | Check, repair or replace
of injector
*_ Insufficicnt supply of fucl pump
*  Leakage of fuel system Check and repair
Used fuel is a large *  Incomect advance angle of injection .-"k:jlusl:
ik T Adjust

*  Incorrect  adjustment of injection | Check, repair or replace
L1} 4]
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*  Injector failure

Engine cxhausis
ancamally

Black smoke

*  Ajr enter into fuel system

*  Ingorrect  esiablished  angle  of
injection pump

*  [nsullicient injection or low pressire
ol injector

*  Joini of conneclion pipe of pressuwrg
pipe and injector  unsealed

White smoke

*  Under atomization, oil dripping. and
low pressure of the injector

*  Incormect  established  angle  of
injection pump

*  Much moisture in fuel

Check and exhaust
Addjust

Adjust

Reinstall

Addjust, repair or replice parls

Auljust
Replace fisel
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1.2.2.2 Fault diagnosis for petrol engine

Problem Analysis of cause Processing method
*  Emply petrol tank Fill the tank
*  No work of electric fucl pump Check and repair
»  Nowork of injector Check and remedy fauli
Engine can not start | *  Low fuel pressure Check and remedy fault
*  Leakage of injector Check and repair
L]

[njection control svstem failure

Check and repair, replace af
MECESSary

. Low fuel pressure
*  Clogging of fuel line

Check and remedy fauli
Clean

*  Cold started injector does not work | Repair
Engine stars (cold stan difficuley) or cold stared
difficulty imjector  always  works  (warm  start
difficuliy) Repair or replace
* Injector failure Replace
*  Computor failure
. A . Low oil channel pressure Check and remedy fauli
Undumm:ﬂ!c e 1% Under otomization, leakage or | Repair or replace
P clogaing of injector
Undesirable *  Low fuel pressure Check and remedy fault
aeeeleration *  Undesirable work of injector Check and remedy Fauli

*  Low fuel pressure

Check and remedy fauli

Insufficient power | *  Clogging or under atomization of | Repair or replace
injector
*  Leakage of tank Kepair

Over petrol *  Leakage of fised line Check and remedy Taul
consumption *  High fuel pressure Check and adjust
*  Leakape of injector Repair or replace
Low pressure of injector
#  Leakape of leed line Check and repair
»  Clogging of fuel filigr or feed ling Clean and replace
*  Undesirable work of fuel pump or | Repair or replace
clogging of filter screen Repair or replace
*  Undesirable fuel pressure regulator
Undesdirable injector Clean and replace
Pant and tremble of | = Clogging of injector Replace
engine *  Leakage of serics resistance Replace
*  Desirable drive circuit of injecior
Desirable control signal of injector Replace
*  Desirable air low meler Keplace
¢ Desirable water temperature and | Replace
almosphere [EMPCETalure sensors Replace

Desirable sensor in throttle position
«  ECU failure
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1.3 Lubrication System

1.3.1 Lubrication system of gasoline engine

1.3.1.1 Structure of lubrication system

( 1) Diagram of lubrication system

The lubrication system for SC1021 series vehicle engine adopts the lubrication system
combined with pressure lubrication and splash lubrication. Refer to figure 1.3-1 for
the pressure lubrication system.

Figure 1.3-1 Diagram of lubrication system

I - Onl filter, 2 — (il pressure switch, 3 — Oil passage, 4 — Rocker-arm shafl, 5 —
Rocker arm, 6 — Onl return passage, 7 — Cam shaft, 8 — Oil pump, 9 — Oil strainer
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(2) Oil way

The lubrication oil is lifted by oil pump and discharged by il strainer. Based on the
above way, the oil passes through the oil straincr. The oil that passes through the oil
strainer goes into 2 oil passages in the cylinder. One passage is connected to the main
neck bearing of crankshafi and the big-end bearing and the other is connecied to
central neck bearing of camshaft and rocker-arm shafl.

1.3.1.2 Maintenance of lubrication system
{1} Oil sump and oil strainer

(1) Structure of oil sump and oil strainer (figure 1.3-2)

Figure 1.3-2 Oil sump and oil strainer
1 - Oil strainer, 2 - Bottom-end gasket, 3 — (il sump, 4 - Drain plug
2) Inspection of oil sump and oil strainer
Inspection of oil quantity

Take off the oil level gauge rod and check
the oil level after the engine stops for 15
minutes. The oil level should be located
between two oil holes of gauge rod. IT the
oil level is close 1w or under the lower hole
of gauge rod, 01l should be added.
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Inspection of o1l quality

Check if the ol 15 dilute and deteriorated
and impunties, such as metal scraps, are
contaimed in the oil. 17 the ml 1s deteriorated,
replace it

2 Inspection of o1l sump and drain plug

Check if the oil sump and the drain plug are
damaged and leak oil. If found, replace or
repair them.

Inspection of o1l strainer

Check the screen of ol strammer and
cormugated gasket. If some dirt 15 found on
the screen, the screen should be cleaned. If
the Oe-ring 15 deformed, 1t should be |

replaced. é

3) Replacement of oil

The engine-oil should be replaced as per log or service time so as o ensure well
lubrication of the engine.

(2) Oil filter
1y Structure of oil filter

The structure of oil filter is shown as follows (felt folding structure) (figure 1.3-3).
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3

Dl X

Figure 1.3-3 oil filter

I — (il filter assembly, 2 — Installation joint, 3 — Seal ring, 4 — Bracket assembly

2) Replacement cvele of ol filter

The replacement cycle of oil filter: If a vehicle 15 new or a engine has been heavily
repaired, a engine has been operated 25h or a velicle runs 1000km, the ml filier
should be replaced and after every 10000km, the oil filter should also be replaced.

3y Replacement of oil filter
(2) Remaove the oil filter.

Take oft the oil filter from the engine
with spanner.

Cleaning the installation bracket of oil
filter

Eliminate oil stains on the installation
bracket with drv and clean cotton or
cleaning cloth and apply linle oil on it
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Treatment prior 1o assembly of oil filter

Immerse the oil filter in o1l for 5 minutes,
mount O-ring and apply o1l to the junction
plane before installing a new oil filter.

Installation of o1l filter

Fix the ol filter to the nstallation bracket
by hands and tum the 3/4 cvele from the
point  where 1t contacts  with  the
installation surface by using spanner for
oil filter.

Warning: Ensure the oil filter is screwed down, but 1t should not be over screwed in
order to avoid oil leakage of the ol filter. Start the engine, check if it leaks oil.

(3) Ol pump
1y Subassembly of oil pump

The oil pump 15 the internal geanng and eccentric pump and its structure 15 shown in
figure 1.3-4,
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Figure 1.3-3 Subassembly of o1l pump

| — Pump body, 2 — Tapered plug, 3 — Internal gear ring , 4 — External gear ring , 5 -
Limiting pressure valve, 6 — Pressure spring, 7 — Plug, ¥ — Pump cover, 9 — Screw, 10
- Gasket of oil pump, 11 = Bolt, 12 = Bolt, 13 - Alignment pin

2) Structure of o1l pump

The structure of oil pump 15 shown in figure 1.3-4.
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Figure 1.3-4 Structure of oil pump

| = Pump body, 2 = Pump cover, 3 = Inner gear, 4 = Oil seal, 5 = External gear ring 6
Limiting pressure valve

3) Disassembly of oil pump
Disassembly of oil pump cover

Remove tightening bolts of end cover of
oil pump and take off the end cover.

Disassembly of gear cover

Remove tightening bolts of gear cover and
take off the gear cover.

Removal of gear for il pump

Take off gears, pear rings, crescent-shaped
block and other parts from the ol pump
COVET.

Cleaning parts for oil pump

Completely clean components and parts of
oil pump with tune up oil.

4) Inspection of oil pump

Radical clearance between intermal gear




https://truckmanual shub.com/
and crescent-shaped block

Measure the radical clearance between internal gear and creseent-shaped block with
feeler.

Radical clearance nspection between
external gear and crescent-shaped block

MBeasure the radical clearance between
external gear and crescent-shaped block
with feeler

Clearance inspection between external
gear and pump cover
Measure the clearance between external
gear and pump cover with feeler.

Inspection of lateral clearance

Measure the lateral clearance between external gear/internal gear and pump cover
with feeler and straight edae ruler,

Inspection of oil pressure

Remove the oil pressure switch: Remove
the wil pressure swilch Trom the ol Gler
next to oil passage.
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Install the ol pressure gauge and check the
oil pressure: Fix the oil pressure gauge to
the hole for ol pressure switch, then start
the engine, increase water lemperature o
normal temperature and check the ol
pressure,

Warning: il quantity in the o1l sump of engine must comply with specified standards
during inspecting the ol pressure. I the o1l level 15 too low, add o1l o upper lhimit of
oil level gauge. Onl specification;

5) Installation of oil pump

The nstallation method of oil pump 15 opposite to the disassembling sequence.
During assembling, make sure the installation of gaskets in order to avoid o1l leakage.

1.3.1 Lubrication system of diesel engine
1.3.2.1 Structure of lubrication system

The lubrication system for friction surfaces of major moving parts of diesel engine 15
combined with pressure and splash lubrication. Major components and parts of
lubrication system include; Oil pump, o1l cooler, o1l filter and oil collector assembly
ele.

The operating pnnciple of lubrication system: When the o1l pump is rotating. o1l in
the o1l sump passes through the o1l collection, then goes into the oil passage and goes
through the oil cooler. After cooling down, it flows into the oil filter and goes into the
main oil passage (figure 1.3-5). After o1l goes into the main oil passage, it becomes
many branches for lubricating main joumals and main bearings, connecting rod
journals and connecting rod bearings, journals and bearings of camshafi, rocker arms
and rocker-arm shafis, gear shafts and bearings, injection pumps (through oil delivery
pipe) and pistons cooled through piston cooling nozzle (figure 1.3-6, 1.3-T). With
splash lubrication, gears are lubricated.

In addition, most oil that has passed through the oil filter goes into the main oil
passage and small oil goes into the booster.
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Figure 1.3-5 Oil cooler combined with oil filter

I = Ol collecting assembly, 2 = il pump, 3 = Onl passage, 4 = Ohl cooler seat, 5 - Ol
cooler, 6 — Ol hilter (with by-pass valve), 7 — Onl returm hole ol hiter, 8 — Onl return
hole
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Figure 1.3-6 Lubrication of moving parts
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Figure 1.3-7 Lubrication of moving pars

| — Main oil passage, 2 — Oil delivery hole to the eylinder cover, 3 — Oil delivery hole
on the eylinder cover, 4 — Internal oil passage of rocker arm shafl, 5 — Rocker-arm
shaft, 6- Hole on the rocker-arm shalt

1.3.2.2 Maintenance of lubrication system
(1) Ol sump, o1l collector assembly
1) Description of lubrication System
The oil sump is used for holding oil, with the volume of 6.5L.

Oil collector assembly is used for taking oil from the oil sump into oil passages of
block so as to lubricate each component and part of diesel engine.

(2) Replacement and service
hsassembly

Loosen the drain plug of oil sump and
draon of T o,
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Loosen tighteming bolts of oil sump and
bottom surface of cylinder and remove the
oil sump.

—

Remove the spacer for o1l sump. Clean the "i -
junction plane of bottom surface of
cylinder and o1l sump.

Femove 3 tightening bolts between the oil
collector and the body and take off the ol
collector.

Installation

Install seal rings in the oil collector and
apply oil.
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Fix the body to the oil collector and screw
bolts,

1

Apply sealant 10 both surface of spacers
for oil sump. Put spacers for o1l sump on
the bottom surface of eylinder.

Cover the oil sump and tighten bolis.

Fit over the sealing washer to the drain
plug and tighten them to screw.
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(2) Components of oil cooler & filter
1) Description

Components of ol cooler & Olter cool o1l with coolant higuid m order W0 ensure ol
temperature of diesel engine is within a normal range. The filter is used for filtering
impurities in oil.

The pressure regulator valve 15 used for regulating the o1l pressure from cylhinder ol
passage and keeping it stable, The safety valve is used for ensuring that oil can bypass
the filter element and go into the oil passage for oil filter and the oil supply of diesel
engine does not stop when the filter element of oil filter is blocked. The filier element

of o1l cooler is composed of a set of cooling fins, which are used for transmitting heat
1o the coolant fluid.

The element of ol filter should be replaced when a vehicle 15 driven every
1 5,000km, or the diesel engine is operated every 300 hours or every 3 months.

This chapter describes how to service the pressure regulator valve, the filter
element of oil cooler and oil filter in components of oil cooler & filter.

Components of oil cooler & filter include an oil filter, an oil cooler, an oil Nlter sear,
an oil filter of booster, a pressure regulator valve, a safety valve (located in the ol
filter), oil delivery pipes and joints.

2) Replacement and service
Preparation:

Remove inlet and retumn pipe of cooler;
Remove oil level gange tube;

Onl filter

Disassembly
Femove the oil liler,

Remove the oil cooler and O-ring.
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Spool of pressure regulator valve and
SPring:

Remove the tightening nut and remove the
spool and spring. Check the spool of
pressure regulator valve and spring.

Ol filter seat:

Remove 4 bolis and ke off seal rings.

Installation
Pressure regulator valve:

Set the pressure regulator valve, spool and
spring into the installation hole for
pressure regulator valve, Screw up the
tightening nut.

Ol fler seat:

Cleaning finting surfaces of body and oil
filter.
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Fix O-ring to inlet and outlet holes for fitting surfaces and tighten baolts.

Ol cooler:

Fix the oil filter seat to the oil cooler and
the direction or inlet‘owtlet holes 15 toward
to the body direction.

Onil filter:

Fix the seal ring to the oil cooler and take the filter into the cooler. After the seal ring
contacts with the fitting surface, turn 1/2 cvcle.

(3} Components of oil pump
1) Description

The oil pump is designed to gear tvpe, which is used for delivering oil in the oil
sump 1o the main oil passage of cvlinder al certain pressure.

The oil pump that is fixed to the ecrankshaft drives the gear. Components of the oil
pump include the safety valve. Oil supply pressure for oil pump cannot exceed
specified value,

2) Replacement and service } ' . ‘
Disassembly
Preparation: Removing the gear cover

Measure the lateral clearance between the
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oil pump gear and the oil pump drive gear with a dial indicator and understand the
weariness of tooth face.

Specified size: 0,030 - 0.330;
Limiting siz¢: 0,400,

Measure the axial clearance between the |
oll pump gear lace and the cover with a
dial indicator  and  understand  the
weariness of gear face and cover,

Specified size: 0.025 - 0.120;

Limiting size: 0. 180,

Loosen tightening bolts of driven gear and
driving gear shaft of oil pump and take off
the driven gear,

Remove the hexagon head plug of safety
valve for oil pump.
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Take off the spring and the spool.

Remove tightening bolis between the ol
pump cover and the cvlinder and take off
oil pump assembly.

Check the spring and the spool.

Check the inner gearing rotor of oil
pump and observe iF it has  been
damaged.

[nstallation

Pul the gpool and the spring into the oil
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pump and the hole for safety valve in turn, then press the spring with the copper
backing on the plug and screw up the safety valve on the ol pump.

Fix oil pump assembly; align the gear
shaft and alignment pin; match the ol
pump cover with the gear; fix the seal nng
al oil-infout holes and fix oil pump
assembly to the cvhinder with alignment
pins and bolts,

Fix the driven gear to the drive gear shaft
and tighten bolts.

Tightening torque; 28 — 35 N.m

Check the gear backlash between the
driven gear and the oil pump drive gear,

{0.030-0,330).

Future work:
Install the gear cover,

Install other disassembled parts and components.
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1.3.3 Troubleshooting

Condition

Passible canse

C orreciion

Low oil pressure

#  The oil pressure gauge 15 nol comecl.

*  The ol pressure sensor fails.

* The ol viscosity is oo low,

*  The diaphragm for oil pump is broken
sor that fuel ol goes into oil pan or unbumed
gas in the combustion chamber poes in o
the oal pan so that oil 15 diluted.

¢ The oil level for pan is too low.

*  The oil pump pear and the pump cover
are worn or the gasket is so thick that oil for
oil pump 15 insufficient.

*  The screen of oil sirainer is blocked.

*  The pressure regulator valve is not
correctly adjusted and closed or the spring
is broken down.

#  External and internal pipes leak.

*  The main beaning of crankshafi and the
connmecting rod bearing or camshaft are
WOrT.

*  The temperature of engine is too high.

Fepair or replace.
Repair or replace.
Replace.

Check and repair,

Fill up oil.
Replace wearing parts.

Clean or replace.
Adjust, repair or replace.

Check and repair.
Beplace wearing pars.
Check and service the engine.

*  The oil pressure gauge is nol cormect. Repair or replace.
* (il is ihickening up or the viscosity of | Keplace,
newlyv=-replaced ol is high. Clean or adjust.
*  There are loiz of deposits in the main
High oil pressure | oil passage amd braches or the gap of main
bearing of crankshaft, connecting rod | Adjust
bearing and camshall bearing is small.
*  The pressure regulator valve is not
adjusted.
*  Pistons, piston rings and cylinder wall | Replace.
Large oil are excessively wom. Replace.
consumption *  Piston rings are broken down. Service.
*  The engine leaks oil.
Moise ol wil *  The gear for oil pump is excessively | Replace,

pump

WO
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1.4 Cooling System

1.4.1 Structure of cooling system

When engine cold starts (water temperature below 82°C, thermostat is in closed
conditions), coolant is sent 1o adjacent first cylinder water jacket by water pump. Al
this time, coolant flows through cylinder block and cylinder head, and then flows
back through intake manifold, by-pass hose and water inlet pipe. Such completing a
small cyele.

When engine is in normal working temperature (waler lemperature above X2°C,
thermostat is in open condition), coolant flows along a path basically similar to that of
small cycle. But partial coolant flows back to water pump through thermostat, radiator
water inlet hose, radiator, radiator water outlet hose and water nlet pipe. such
completing a big cycle.

Structure of cooling system i as shown in Fig. 1.4-1.

Fig. 1.4-1 Cooling System
. radiator assembly; 2. radiator brace; 3-6. B-12, 12-4, standard parts; 7. rubber
gasket; 11. Aoor water pipe assembly
15. battery assembly; 16. rubber pipe; 17. upper hose (rear); 19. lower hose (front); 20.
lower hose (rear)
21-23. double-wire hoop
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1.4.2 Maintenance of Cooling Syvstem
1.4.2.1 Cooling fan and water pump belt
{ I )Inspection and adjustment of cooling fan and water pump belt

1) Inspection ol kel
Check belt for any cracks, fracture, deformation and other wears and replace it if any.
2) Inspection of helt tension

Exert a forge of some 98N [ 10kgl ) on the middle of belt and belt tension should
conform to required value. Otherwise, adjust it

3) Inspection of belt tension

IT the belt is too tight or oo loose, loosen
alternator adjusting bolt and pivot bolts to
adjust belt to proper tenzion by moving
alternator.

(2)Installation and adjustment of cooling
fan

When cooling fan is reinstalled or replaced,
pay attention 10 installation dircction of
cooling fan, tighten bolts and nuts, and
adjust water pump Bell tension o required value,

1.4.2.2 Radiator and compensation reservoir
(1) Structure of radiator and compensation reservoir

Structure of radiator and compensation reservoir is as shown in Fig.1.1-13.
(2)Disassembling of radiator
1} Drain coalant

When engine is in cold state, open radiator
drain cock to drain coolant completely.

2) Disassemble radiator water inlct hosc
Loosen connecting hose clamp from 4 )
radiator 1o remove water inlet hose. ]r '

3 Dhsassemble radiator water outlet hose Imlllmmf
Loosen water outlet hose clamp  from .
vehicle body bottom o0 remove radiator
water outlet hose; remove expansion water tank inlet hose from radiator cap.

4) Disassemble radiator with electronic fan assy.

First remove fixing bolts of radiator stand and front brace, and then remove radiator
with electronic fan assy.

5) Remowe Fan and shroud.

Remove fixing bolis of fan shroud to take

away fan shroud with clectronic fan =
assembly. Remove fixing bolts of fan and
fan motor to take away fan and fan motor.
{3)Inspection of radiator and
COMPensation reservoLr

{1 Wisual inspection of radiator
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Clean radiator, remove dust, sundries, and check radiator for any deformation,
off-welding and damages; replace if any.

{2) Inspection of radiator cap

Exert a certain force, R on radiator cap 1o
check the opening pressure of radiator cap
valve; if pressure is lower than limit,
replace it.

3) Inspection of radiator

Exerl a certain force on radiator 1o check
radiator for any seepage. and repair it if any.
4) Inspection of connecting hose

Check radiator comnecting hose for any
fractures, aging or other mechanical
damages, and replace it if any.

5} Inspection of compensation reservoir and

rubber pipe
Check compensation reservoir and rubber pipe for any fractures, and aging, and hose
connection for looseness; replace it if any. -

1.4.2.3 Water pump

(1] Structure of waler pump

Water pump is of centrifugal impeller pump
and impeller is supported by a fully-scaled
type bearing.

{2) Disassembling of water pump

1} Completely drain  coolant  before
disassembling.

2} Disassemble camshaft belt pulley.
Loosen camshaft belt bolts to take away
belt pulley from camshafi.

3) Drisassemble timing belt case.
Loosen timing belt outer cover bolis o
remove timing belt outer cover.,
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4) Remove timing belt.

Loosen uming belt tensioning bolts 1o
remove camshaft timing belt pulley and its
drive belt.

5) Remove camshaft timing belt pulley
and inner cover.

Use special tools to stop camshaft timing
gear, loosen fixing bolts and remove timing
gear and inner cover.

&) Dhsassemble water pump assy,
Loosen water pump fixing bolts 1o remove
waler pump.

(3) Inspection of water pump

Rotate water pump by hand to check it for
any obstacles and abnormal noise. If any,
replace water pump assy.

(4) Installation of water pump

Water pump is installed in  reverse .|(
sequence a5 thal of disassembling. B

following matters must be noticed:

1) Replacement of new water pump seal.

2) Bolis tightening torque

1.2.4.4 Thermostat
(1) Structure of thermostatl
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{2) Disassembling of thermostat

1) Disassemble thermostat housing.

When engine i5 in cold state, loosen hixing bolis of thermostal housing 1o remove
thermostat housing.

2) Disassemhle thermostat,
Dizassemble thermostat howsing to iake out
thermostat froam inside of intake mamfold.

(3) Inspection of thermostat

1} Cleaning of thermosiat

Thermostat is of wax-lype lemperature sensing
clement. Remove walter scale and dint from
thermostat surface to keep thermostat bleed
valve clean, and to facilitate cooling strength
adjustment of engine.

2} Inspection of thermostat

Place a beaker wilh water on electric heater for
heating, put one end of the line into thermosial
and then put thermostat inmto water to check the
opening temperature of thermostat valve,

1.4.2.5 Inspection and change of coolant

{ 1) Coolant specification

Coolant of SC1021 series for truck is

alcohol-type anti-freeze liquid, i.e. mixture of
alcohol and water.

{2 Inspection of compensation reservoir coplant 1. thermosiat; 2. thermometer; 3. eleciric heater;
1) Inspection of compensation reservoir guide

The distance between guide and compensation reservoir bottom should be kept a

about 10mm.

2} Inspection of coolant in compensation reservoir

Coolant level in compensation reservoir should be kept between “low™ and “Full” and

coolant should be timely filled to “Full™ if below “Low™
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1.4.3 Trouble Shooting
Trouble Cause analysis Ml ethod
*  Water pump belt loose or damaged Adjust or replace
*  Coolant insufficient Check coolant level and add if
*  Thermostal fauly MECESsary.
*  ‘Water pump performance poor Replace
*  Radiator dirty or bemt Replace
*  Cooling svstem leaky Clean or repair
*  Cooling fan motor or switch damaged Repair
Engine *  Radiator clogged Check  and  replace  iF
. Radiator cap faulty neCessary.
overkeat *  [gnition iming misadjusted Check  and  replace aF
*  Brake seizure NeCessary.
*  Clutch slipping Replace
*  Air resistance in cooling svstem Adjust
Adjust brake,
Adjust or replace
Yemi  air  from  thermosiat
housing bleed switch.
* Cylinder  head  and ::.'I:inclr.:r block | Replace
deformed or with cracks. Tighten to required torgue
*  Cylinder head bolts loose or not | Replace
tightened according to required order. Replace or weld again
*  Cylinder gasket damaged tighten
‘T: ::;.:: :g ® |+ Radiawr upper and lower tanks and cores | Replace hose or tighten clamps
damaged or welding seam crack Feplace damaged or invalid
*  Drain cock not tight pariz, Tighten loose screws.,
*  Rubber hoses fractured or clamps loose
»  Water pump gaskel damaged, screws
loose or water scal invalid
*  Aute insulation measures for winter not | Perfect insulation measures,
rfcct lace
Engine a;u pex P: Lower baflles at both sides of engine EZPL:-H mew thermostal,
e missing or seriously deformed,
*  Thermostal not installed or damagred
* Cylinder head bolts loose or not | Tighten to required torgue
Radiator ligh'lmrz-q according o required order. Replace
bursting out *  Cylinder gasket ablzl_ttd or damaged Replace
coulant Wi Cmv.:lks on combustion chamber wall or | Replace
exlinder liner
*  Radiator cap faulty
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1.5 Ignition system

1.5.1 Ignition system

The principle of traditional ignition system of engine 15 shown in Fig. 1.5-1 below.
The system is principally composed of a battery, an ignition switch, an ignition

coil, a distributor, a high tension resistance wire and a spark plug. When the
ignition switch contacts, the low voltage current from battery is developed to high
tension through the ignition coil, and then is distributed to each eylinder spark plug
by current distributor according to the working cveles, ignition sequence and
working condition of engine. It produces a spark to ignite the compressed air-fuel
mixture in ¢ylinder and therefore make the engine operate and outpul power.

it

Fig. 1.5-1 Work principle of ignition system

I-battery; 2-ignition switch; 3-igmition coll; 4-current breaker; S-current distributor;
6-spark plug

1.5.2 Ignition system maintenance
1.5.2.1 Contactless ignition system

Refer to Fig. 1.5-2 for the principle of contactless ignition system. This system does
not use traditional platinum contact and has an improved ignition energy and reliahle
ignition, The system 15 mainly composed of a battery, an ignition switch, an
ignition ¢oil,  a current distributor assembly,  a spark plug, an ignition trigger and
an 1gnition module.



https://truckmanual shub.com/

iy

- ——

Fig. 1.5-2 Contactless ignition system

I-battery; 2-1ignition switch; 3-ignmition coil; 4-current distributor assembly; 5-rotating
electrode; 6-spark plug: 7-timer core; 8-sensor; 10-ignition module
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1.5.2.2 Contactless current distributor

(1) Strucure of Contactless current distributor (Fig. 1.5-3)

Fig. 1.5-3 Contactless current distributor

I-distributor cap; 2-distributor bolt; 3-packing ring; 4-rotating electrode; 3-sensor dust
cover; G-ignition module dust cover; T-sensor; 8-ignition module; 9-ring of vacuum
advance device; 10-mounting bolt of ignition module; 11-vacuum advance device;
12-mounting bolt of vacuum advance device; 13-ring of vacuum advance device;
14-sensor base; 15-housing of current distributor; 16-timer core; | T-packing ring

(2) Disassembly of contactless  current
distributor

Demount  battery  cathode wire and  the
maintenance cap of current distributor.

Demount the terminal male connector of
current  distributor, wvacuum hose and
fixing screw.

Demount current distributor cap, rotating

isassemble inner conmecion
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electrode, ignition module and sensor.

Demount vacuum  advance device locating
bolt, ring, sensor base screw, and then
remove vacuum advance device and sensor
basc.

Demmounmt vacuum advanes deviee
. ¥aouum advance devies 2. Vocuum advance devide mounting
kol 3, Cleclip; 4. Base seeew; 4, Semsor base

(3 )Inspection of distributor
I}y Inspection of sensor base

Check sensor base for any interfered rotation,
replace it if any.

2) Inspection of distributor cap

Check distibutor for any cracks and
defect, replace it if any.
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3) Inspection of distributor arm

Check distnbutor arm for any cracks and replace il any,

4) Inspection of connectors and dust boot

Check connectors for any corrosion  or
damages, and dust boot for any cracks,
replace if any,

{(4) Installation of distributor
1y Assembling of sensor base

Fix sensor base to distnbutor housing and
four ¢lips to base and align them with four
slots of distributor.

2) Assembling of sensor,  ignition module

Assemble ignition module and sensor to their
positions into distnbutor housing,  replace
dust boot and fix 1gnition module mounting

bolis.

Assemble sensor base plate
1. sensor base 2. slot 3. clip 4. base washer 3.
base screw
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3) Assembling of distributor cap

Assemble distributor cap
1. distributor cap 2 distributor cap mounting bolt

(5) Test of distributor assy.
1) Test of timer core air gap

Disassemble distnibutor cap and distributor
arm to check air gap between time core
ratchet and sensor with feeler gauge, and
the walue should conform to required
standard, otherwise, adjust it

Standard air gap:  0.2-0.4mm Inspect 817 £AP S
1. Sensor 2. Trigger wheel 3. Adr gap

21 Adjustment ol air gap

If air gap is not up to required value,
disassemble distributor ignition module,
loosen sensor mounting bolts,  move
sensor with screwdriver,  adjust air gap 1o
required value and reassemble ignition
maodule,

Adjust air gap
1. Igmition module 2, Sensor; 3.5crew; 4. Trigger wheel

air gap; 5. Flat screwdnver; &. Hot wire; 7. White wire
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3) Test of ignition module assy.,

Connect  volimeter  between  ignition
module plug pin B and engine carth wire
to assure a battery supply voltage of 12V,

Connect  voltmeter  between  ignition
module connector plug pin B and engine
earth wire.

Insent screwdriver between timer core and
sensor coil, quickly pull out and repeat
several times. When serewdriver is puller
out or inserted,  voltmeter (voltage about
2.3V), and pointer will have a swing of
0.3,

(6) Assembling of distributor assy.,

Place gasket onto distributor shaft, fix
distributor into cylinder head mounting
sedat,  imsert  connecting  wire, connect
vacuum hose and tighten mounting bolts
alter conlirmation without any error.

Test sensor
1. Induction ¢odl; 2. Trigger wheel: 3. Flat screwdriver; 4,
Connector; 5. Grounding wire of engine

LN 7 ]

]

[astall distributor
1. distribigor; 2. O-ring



https://truckmanual shub.com/

1.5.2.3 Other ignition elements
(1) High tension damper cable

1) Disassembling of high tension damper
cable.

Hold high tension damper rubber bushing,
pull out high tension damper cable from
ignition coil and spark plug, loosen cable
clip o remove high tension damper cable.

Remove high tension damper cable
1. high tension damper cable; 2. coble clip

2) Test of high tension damper cable

Test high tension damper cable with
ohmmeter and the value should conform to
requirement; otherwise replace it

Standard resistance of high tension damper m
cable:  10-22k0Ym n

Test high tension damper cable
I. high 1ension damper cable; 2, ohmmeter

(2) Spark plug |

Spark plug surface should be clean and free of carbon;
insulator should have no damage. electrode gap of
spark plug should conform to requirement; otherwise,
adjust or replace spark plug.

Standard gap:  0.7-0.8mm

Spark plug gap
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(3) lgnition coil

At ambient temperature (about 2007),
test primary coil resistance,  which
should conform to requirement; otherwise,
replace ignition coil.

Standard resistance of primary coil:
1.08-1.320

1.5.4.2 Ignition timing
(1) Inspection of ignition timing

Connect timing light to first eylinder high
tension  damper cable to  start  idle
revolution of engine; at the same time,
make timing light facing timing sight glass
and align timing scale line A with timing
matching mark. Otherwise,  adjust it.

(2) Adjustment of ignition liming

If ignition timing is nol up to requirement,
loosen distributor mounting bolts to make
adjustment by twming distributor assy.

A, Tieming matching mark
B, Timing mark

Inspect igmition liming
I, Clutch bousing 2. Flywheel 3, Timing light
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during engine running.
1.5.3 Trouble Shooting
Common Trouble analysis
trouble Trouble location Cause oo
Brakeage, short Check and
Circuit between ignition | ST 0T POOT coniact | tighten
switch and distributor ;
replace leads if
NECEESATY.
Voltmeter, ignition
Voltmeter, ignition switch or fuse are Replace
- ; damaged 1o cause voltmeter or
swilch or fuse d 3 ;o CE :
amage to primary side | ignition switch
circuit.,
Primary side circuit Replace ignition
Ignition coil breakage or additional | ¢oil or additional
resistance damaged resistance.
g Comtact oxidised,
A B ahlated.
= g Clean or replace
£ = contact
5 E | Breaker
T q _gh I'uclng TR Repair connector
5 | 3| 2 improper _
[ e § Terminal or moving
{ = contact earth
= £ Capacitor damaged Replace
A & Sensor coil short
u =3 circuit,  breakage, or | Repair or replace
"B é earth
it E- SCNSOF | Improper clearance
= | between rotor tooth and | Adjust
i cire
E_ Hall element damaged. | Replace
-::5' lgnition controller | damaged
n
&
E Keplace
Distributor cap or leakage
LT distribulor arm Replnce
% £ | High tension lead Leakage or resistance Renlace
e B too bi i
'E = Carbon fouling serious | Remove carbon
E: £ | Spark plug or replace
v B leakage F.n:p]am
[= = | distributor | Dvstribution installation | Feadjust ignition |
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error liming
hamess Epﬂll‘k Pl igh tenticn Adjust hamess
ATTHESS CTTOr
Improper adjusiment of | readjust
_ignition timing
lgnition advance Repair or replace
Ignition timing _regulator faulty
Distributor shaft loose,
Engi breaker cam wear R.Ep].“w
NEine ; distributor
a LITRENET
running no :
stable Some spark plug
Spark plug insulation damaged or Replace spark
spark plug carbon oo plug
miuch
Some cvlinder high Check and
High ension lead tension leads damaged | replace if
or pulled out. NEGE STy,
Engine Improper adjusiment of
power ignition timing, Adjust ignition
decreased, lenition timi ignition advance angle | timing
fuel PG too big or too small .
COMSLATRLnN Igninon advance Repair or replace
increased. regulator faulty distributor
acceleration | breaker paint gap too big Adjust
performance
OG0T,
Engine can
be started by
cprgreg i Ignition coil additional
Mg angs » _ istance or addition al
switch, and Addimonal resistance ::1!5T“ﬂm:¢ A Replace
stopped by
disconnectin damaged.
£ ignition

swilch,
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1.6 Starting System

Starting System

1.6.1.1 Schematic Cirenit Diagram of Starting System

The starting system consists of storage battery, starting motor, ignition swilch,
solenond valve and leads for relevant electrical apphances, and so on. The schematic
circuit diagram is shown in Figure 1.6- 1.

Solemd swatch
To distributar "1
Clperaing coil i
Retaining coil ]
Solenoid swiich conisc 51
G
- BAT :
Dirive rod of pinion Ignitin
Slorage baltery
Pimion  and  averdrive
cluch =
I 2

Figure 1.6-1 Schematic Circuit Diagram of Starting System

When the ignition switch is powered on, the solenoid valve coil switches on and
produces magnetic held; the piston moves to pull the drive gear lever, and impel the
unidirectional clutch moving. It causes the drive gear and the flywheel ring gear
engaged, and actuates the flywheel revolved, so as to start the engine.

After the engine started, the unidirectional clutch interrupts the flywheel power and
turns reversely; the starting motor should be protected. When the ignition switch
returned to the normal work position of the engine, the solenoid valve switches off;
return spring makes the piston returned o the position; the drive gear separates from
the Mywheel ring gear.

1.6.1.2 The structure and parts of the starter are shown in Figure 1.6- 2.
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Figure 1.6- 2 Structure and parts of starting motor

I-Dinve end cover assembly; 2-Washer; 3-Hold-down ring; 4-Stop ring for dnive gear;
S-Unidirectional  clutch:6-Armature:7-Drive  gear  level: 8-Sealing  element:
O-Envelope of hood; 10-Solenoid valve: 11-Retaining coil: 12-Operating coil;
13-Back cover; 14-Brush spring; 15-Brush rocker; 16-Insulator;17, 18-Bushing;
19-5tator assembly; 20-Outer shell bolt
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1.6.2 Maintenance of Starter
1.6.2.1 Disassembly of Starter

(1) Remove the negatuve lead of the
storage battery

(2) Disconnect the cable for solenoid valve of
the starter

I. Lead 4, Wl

2. A Full ter dsermgage the intemal ook
3, Soleroid switch

(3) Remove the two mounting screws for
engine and fywheel casing.

(4) Take off the starter assembly.

1.6.2.2 Dismantling of Starter

(1} Disconnect the connecting lead for
solenoid valve and the starter, S

(2) Loosen the tightening nut of the -
connecting bolt for the solenoid valve and
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the starter.

(3) Remowve the solenoid valve.

|

1-Solenoid valve 2-Plunges hook
IaSilnrter casing

{4) Remove the tightening bolt in the
middle of the starter cover, and then pull
oul the commutator end head.

MNote: when disassembling, protect the
easily damaged parts such as brush, brush
spring, and brush retainer carcfully to
prevent damages.

- L
(5) Dhisassemble the siator and  armature fl
assembly.

il —
I- Armnature assembly 2-Drive posl o

pinion
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(6] Disassemble the unidirectional clutch.

{71 Dhisassemble the brush rocket,

1.6.2.3 Owverhaul for Starter

(1) Overhaul for commutator working
surface

If the commutator surface is dirty, it can be
cleaned with clean gasoline; if slight
ablation occurs on the commutator surface,
it can be polished with No, 300 - 400
gauzes; and the lathe can be used for
tuming if the ablation is serious.

(2) Ouw of Circularity Inspection for I, Armature
2 W bhock

Commutator

E T - . 1. Magned stand
Measure the cylindricity of the commutator with

dial indicator, and then read the number on the
dial indicator. Bepair or replace the rotor
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assembly if the non-circularity of the commuiator surpasses the limit value.

(3) Diameter Inspection for Commulator

Measure the diameter of the commutator
with vemier caliper. Replace the rotor
assembly 1f the outer diameter is less than
the operating limit.

(4) Depth Inspection for Mica Lamination

Check the depth for mica lamination of con
depth is less than specified operating limit; re

1= Bbca imsulavor

2= Commulator

{5) Earth Inspection for Rotor

Check that if it is insulated between the
rectiblock of the commutator and the cored
winding of rotor with multimeter resistance. If
it 15 conducted, it indicates that the earth
occurred in the rotor winding, the rotor
assembly should be repaired or replaced.

(6) Open Circuit Inspection for Rotor

Check that if it is conducted between the
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rectiblocks of the commutator with multimeter resistance. If it is not conducted, it
indicates that the open circuit occurred; the rotor assembly should be replaced.

7} Inspection of the Brush Length

Measure the length of the brush. If the wear of
brush is beyond the operating limit, the brush
should be replaced.

8) Inspection of the Brush Rocket

Check the brush seat plate and the brush
rocket. If the brush seat plate and the brush
rocket damaged or low insulation occurred,
the retaining plate should be repared and
replaced.

|= Brush
2-Brush spring

i-Brush rocken

(9) Inspection of the Brush Spring

Check that if the spring force i1s lower than
operating limit or the spring has any other
abnormal conditions. Replace it af it 1s defective.

{ 10} Inspection of field coil

Check the conduction situation of field coil with
multimeter. Replace the coil if open circuit or
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short circuit occurs.

{11} Inspection for drive rocker of pinion

Check that if the drive lever, rod end voke, spring
of the starting pinion of generator is being worn or
distorted, and interfered; lubricate, adjust or
replace them depended on the need.

(12} Inspection ol Unidirectional Clutch

Rotate the pinion; inspect the attnition situation of the
gear and working condition of the umdirectional
clutch. If the pinion got heavy wear; the wheel teeth
damaged or any other abnormal conditions occurred,
and the unidirectional clutch Failed, the unidirectional
clutch should be replaced.

{13} Inspection of the Spline on Rotor Shaft

Pull the unidirectional clutch outward from the
rotor shaft; check that if the spline on rotor shafi
and the splined hub of clutch is wom or
damaged. If the spline tooth is damaged, the
unidirectional clutch or the rotor shaft should be
replaced; when the spline is lubricated
insufficiently, the spline tooth should be cleaned and re-lubricated.

(14} Inspection of End Cover Bearing and Bushing
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Check the front and back end covers and bushings.
If any crack, damage, and distortion occurred in
the end cover, 1t should be replaced; il the bushing
or the bearing got heavy wear, they should be
replaced and be lubricated.

3~ Back end cover 4-Bushing

(15) Inspection for Dust Cover of Solenoid
Valve

Check that if the dust cover of the solenoid
valve is being aged or broken. If it is
defective, it should be replaced.

{16) Wear Condition Inspection of Magnet
Plunger

Check the wear condition of the magnet
plunger; replace it if necessary.

i(17) Restoration Condition Inspection of
Magnet Plunger

Press i the magnet plunger with hand,
and release it quickly: observe  the
movement status of the plunger. I any
Jamming during pressing in and it can not
restore  quickly dunng releasing, the
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solenoid valve should be replaced.

( 18) Inspection for Sucking Coil of Solenoid
Valve

Check the conduction conditions between
the S and M wiring terminal of the solenoid
valve with multimeter. If  there s
non=conduction between the S-tenminal and
M-terminal, which indicates that the sucking
coil is broken, the solenoid valve assembly
should be replaced.

(19) Inspection for Retaiming Conl of
Solenoid Valve

Check the conduction conditions between
the S wiring terminal of the solenoid valve
and the casing with multimeter, 1T there is
non-conduchon between the S-terminal
and the casing, which indicates that the

[ %]

jB-Wiring terminal for storge battery
M=¥iring terminal for exciter winding

S-Wirmg terminal for magnets coil

retaining coil 15 broken; the solenoid valve assembly should be replaced.

1.6.2.4 Assembly of Starter
Assembly of Stanter

The assembly order for staner is
contrary to the disassembly process, but
the following matters must be  paid
attention to during assembling:

(1) Installation of Stop Ring and Snap
Ring of Unidirectional Clutch

Mount the unidirectional cluteh and
drive pinion onto the rotor shaft, and
then mount the stop ring and snap ring

4
1= Stop ring L. Unidirecieonal clugch
1- Shap ring 4 [hag ook
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on the shaft end.

(2) Adjustment of the space between drive
pinions

17 Ouvtward movement lesting for  drive
pinions

Disassemble the M-terminal field winding
wiring of the solenmid wvalve; connect the
battery terminal positive to S-terminal, and the
negative o the starter casing, and then switch
the current on; this moment, the gear should
move outward.

@
okl

®

‘ 4

L]

1= Suorye battery 2= Solenaid valve 3= Banrter

A= tl-terminal

Note: When taking this test, in order to avoid burning down the solenoid valve, the

test time should not surpass 10z,

2) Measurement for tooth space ol the dnive
pinion

Measure the space between the drive pinion
and stop ring with step filler gauge or caliper
when the drive pinion moves outward to the
position of maximum displacement. The space
value should within the specified scope,
otherwise it should be adjusted.

The space value: 1- 4mm

A

L 1

| I

l=Dirive end cover of starber; 2-Siop ring; }-Space;

4-Diive pinion

(3) Adjustment for the tooth space of drive

pinions

If the tooth space of the drive pinion does not
conform to the specified standard value, it can be
adjusted by increasing and reducing the washer
between the solenoid valve and the starter casing.
At the same time, the ooth space of the drive gear
can be adjusted by adjusting the length of double

end stud,
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1.6.2.5 Main Lubricant Site in Starter Assembling Process

During assembling starter, the main
moving part should be lubricated so as to
guarantee the movement parts had good
lubrication condition, and make the starter
worked reliability. The lubricant sites ol
starter are shown in the Figure

" | B =

Fi I 2 — 3
A e e e o
I- Busing  2- Spline on motor shaft 3- Dirive rodd

1.6.2.6 Testing of Starter d- Busing 5. Stop ring

After the overhaul for starter, the necessary performance testing should be taken to
mspect the assembly quality and the working condition after assembling, and ensure 1t
worked normally. After the starter is assembled, the traction test, the maintenance test,
the restoration test and the performance test should be taken.

MNote: the testing time should be controlled within 3 - 3s to avoid burning out the coil.
(1) Traction Test

Disconnect the field winding wiring from
the wiring terminal of the solenoid valve,
then connect the lead following the Figure,
and then check the working conditions of
the solenod valve, 15 the solenmd valve i
engaged: and the moving distance of the
drive pinion conforms to the specified scope;
it indicates that the solenoid valve is normal;
Otherwise the solenoid valve should be
replaced.

Tooth space: 1- 4mm
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(21 Mamtenance Test

Connect the line; disconnect the negative
wire from M-terminal of the solenoid
valve if the magnet plunger siretches out,
as shown in right Figure. Then observe
that il the magnet plunger is  kept
stretching out. If the magnet plunger
retracted inward, it indicates that the
performance ol solenowd valve 15 not good,

it should be replaced.

(3] Restoration Test

Disconnect the negative wire from the
starter casing, and then check that if the
magnet plunger and the drive pinion is
restored. IF the magnet plunger and the
drive pinion can not restore, it indicates
that the solenoid valve had some failures,
the solenoid valve should be replaced.

{4) Performance Test

Connect the field winding wiring to the
wiring lerminal of the solenoid valve again,
connecl an ammeter in series between the
storage battery and the starter (measuring
range 100A), then switch the circuit on. At
this time, if the starter revolves smoothly
and the drive pinion moves out steadily,
and the ammeter reading 15 smaller than
S0A (storage batiery voliage is 11V). the
above indicates that the performance of
the starter 15 gond. (therwise check it

again.
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1.7 Charging System

1.7.1 Charging System

1.7.1.1 Schematic Cireuit Diagram of Charging System

The charging system consists of altemator, voltage regulator, rectifier, ignition switch,
storage battery, indicator light and lead. The integrated circuit charging system 15 used
for SC1021 serics truck.

Schematic circuit diagram of integrated circuit charging system 15 shown in Figure
1.7-1.

* -
Ed w

Figure 1.7-1 Schematic Circuit Diagram of Integrated Circuit Charging System

1-Built-in  regulator generator;  2-Integrated circuit regulator;  3-Stator  coil;
4-Inode;  S-exciter winding;  6-Charge indicator light;  7-lgnition  switch;
8-Storage battery

The regulator of generator is the hybnd integrated circun regulator which consists ol a
monolithic integrated circuit and dynatron and so on, thus it makes the aliernator
worked reliability; at the same time, the integrated circuit regulator has excellences
such as small volume, and maintenance free and so on.

When the ignition switch is in the "ON" position and the engine is not run, the voliage
of storage battery inputs into the integrated circuit regulator through the terminal "1G"
to break over the dynatron V1 and V2 simultaneously, and make separate excitation as
the current lows across the generator field winding; the charge indicator hght hightens
to instruct the generator not to work. After the generator runs, its output voltage is
higher than the voltage of storage battery; the dynatron V2 stops; the charge indicator
light extinguishes automatically to indicate that the generator works normally. When
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the voltage of generator increases to 13.9 - 15.1V with the risen in speed of engine,
the integrated circuit regulator can interrupt the current in the generator field winding
to reduce the voltage of generator, thus it can adjust the output voltage of the
generator and keep it at 14.4 - [ 5.0V,

1.7.1.2 Main Technical Parameter for Charging System

Yehicle model JLAGSOS JLATA0) Y DAED
Cienerator model JFZITHE JF£171 IFWEB1S
Ruted voliage 14%

Standard output TOA 654
currenl

Earth polaridy Megative carth

1.7.2 Storage Battery

1.7.2.1 Model and Specification of Storage Battery

The mode] and specification of storage battery is as below,

Vechicle model | Diesel-engined vehicle | Gasoline-engined vehicle
Storage battery model | B=CrA=120AR | A= )W-45Ah

Voliage | 12 | 12

Electric copacity{ Ahj 120 | 45

1.7.2.2 Disassembly of Storage Battery
(1) Open the engine maintenance lid and engine chamber cover.
{2) Disconnect the negative lead of the storage battery.

{3) Disconnect the positive lead of the storage battery.

{4) Remove the fixing strap of the storage battery.

{5) Take out the storage battery from the battery box.,

1.7.2.3 Inspection of Storage Battery

(1) Check that if the battery housing is
damaged and broken. Replace the storage
battery if the electrolvie leaks or the
storage battery breaks.

{2) Check that if the electrolyte level is
between the "UPPER LEVEL" scale and
the “LOWER LEVEL" scale, if it is lower
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than the "LOWER LEVEL" scale, the distilled water should be added in time.

(3) Check the electrolyte density so as to estimate the
discharge degree of storage battery approximately.

The temparature of battery clectrolyte is 20

If the clectrolyte density is I.EEﬂg,f“""t. the storage

battery is on fully charged state.

If the electrolyte density is I.Eiﬂg,-""""s, the storage

battery 15 on sen charged state,

If the electrolyte density is I-Iiﬂg,-'f”*", the storage

battery is close to fully discharged state; and the
electrolyte freexes.

The measured electrolyte density and standard electrolyte density (2001) can be
converted as follows:

¥ay = 7, +0.0007( - 20)

In the above formula, 7 —value of standard electrolyte density at 20

7i —-the measured density value at 1

t=-the temperature of electrolyte;
0.0007--temperature coefhicient,
1.7.2.4 Maintenance of Storage Battery

(1) Often check that if the storage battery is fixed firmly with the clamp plate of fixing
strap and if the pressing force is suitable.

{2) Keep the storage battery surface clean; remove the superficial filth to keep the
vent hole of charging cover flowing.

(3) Clear the oxide on the terminal; tighten the wiring clips for positive lead and
negative lead to keep the wiring clips and the terminal connected stability.
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(4) Pay attention to the charge and discharge 1.3
b 3 ; 19 I Overcharged
condition of the storage battery at any time so as i1
. x 1 P P wiTr 100
to prevent the storage battery over discharging. r :
z 1
it i
|
E :“ Underchanged D
t LI ELL

Tompeniws —

(5) Charge and discharge for the storage battery at certain times. Don't leave the
storage battery under discharging condition for a long time so as to prevent the
storage battery plates vulcanizing.

1.7.2.5 Installation of Storage Battery
(1) Install the storage battery based on the reverse procedure to the disassembly.

(2) Screw the wining clips for positive lead and negative lead of the storage battery,
and then cover the insulating sheath inside of the terrine.

1.7.2.6 Matters need attention during usage for storage battery

(1) The storage battery is not allowed 1o charge and discharge for a long time with
heavy current.

(2) The discharge degree of the storage battery should not surpass 50% so as to avoid
reducing the service lifie.

(3) When starting the engine, the time to switch the starting motor should not more
than 5s; the reigniting time interval should not smaller than 15s; if the starting fails
three imes continuously, please search the reason.

(4) The gas caused by charging and discharging of the storage battery is flammable
and explosive, therefore the open fire or the electric spark is not allowed w approach.

(5) The clectrolyte is a kind of corrosive acid liquor, it cannot contact eyes, skin, fiber
and surface of pant; I contact it carelessly, nnse out thoroughly with clean water
immediately.

1.7.3 Alternator

1.7.3.1 AC Generating Set
(1) Alternator for JL4650) engine (Figure 1.7-2)

1.k
-h- =3 @ F 0I5 3 i3 30 33 80 43T
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Figure 1.7-2 Altermator for JL4650) Engine

. 4, 12, 21-Bolt; 2, 8, 18, 22-Spring washer; 3. 23-washer; 45-Generator
support; 6-Lead; 7, 17-Mut; 9-5hatt housing;  10-Belt pulley; 11-Fan;
13-Bearing:  14-Spacer sleeve: 15-Rotor;  16-Bearing; 19-Brush  module;
20-Rectifier assembly;  24-Gencrator bracket
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1.7.3.2 Alternator for JL4740) engine (Figure 1.7-3)

Figure 1.7-3 Alternator for JLA740Q) Engine

[-Pulley nut;  2-Belt pulley:  3-5pacer sleeve;  4-Drive cover; 5-Stator;
f-double end stud;  T-Drive end bearing;

H-Bearing retmming ning:  9-Rotor;
1(0-Back bearing; I1-Bearing cap:

12-Back-end cover; 13-Rectifier;

[4-Insulating part;  15-Regulator;  16-Brush;  17-Brush rocker; 18-Back-end
shield




https://truckmanual shub.com/
1.7.3.2 Structure of Alternator (Figure 1.7-4)

g f’ i A -

Do |

1] ¥

R, (— |,
H H
S I S

Figure 1.7-4 Structure of Alternator

I-Belt pulley; 2-Pulley nut;  3-Fan; 4-Stator coal;  5-Stator core;  6-Rotor coil;
7-Regulator;  8-Brush; 9-Back-end cover; 10-Drive end cover
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3.3 Wire Connecting Terminal of Alternator (Figure 1.7-5)

Figure 1.7-5 Wire Connecting Terminal of Altermator

I-Output terminal of generator; 2-Dummy terminal; 3-Earthing: 4-Terminal of field
coil; 5-Terminal of ignition; 6-Terminal of changing indicator lamp

1.7.3.4 Disassembly of Alternator

(1) Remove the negative lead of the storage battery.

(2) Disassemble the reinforcement of compressor bracket.

(3) Disconnect the connecting lead and connector of the generator.

(4) Kemove the connecting bolt of the generator, and then take off the generator
assembly.

1.7.3.5 Dismantling of Generator

(1) Disassemble the nut of B terminal and
insulating part.

1-  Inside nut of wiring venminal
2+ lInsulming par
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{2) Disassemble the standing bolt of the back
end shield | and then take off the back end

COVEL

I=5tanding bolt ZaBack emdd cover

(3) Disassemble the fastening screws of brush
spacer and integrated circuit regulator, and
then take ofl the brush spacer assembly and
integrated circuit regulator.

I-Bolt of inegraled circudl regulatin; 2-Iniegrated cumen
(4) Remove the ll.‘lilil'lillg screw of rectifier Doyt 2 0w ol briah Spacer; & EaR Ry Moty

spacer, and then take oft the rectifier spacer.

(5) Loosen the nut of the belt pulley, and then remove
the helt pulley.

() Disassemble the fastening nut and bolt of the back
end cover.

I-Fastemimg miil

o B 3
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{(T) Tap the end cover with plastic hammer,
and then disassemble the back end cover and
the rotor,

=Bk end cover

2-Rotie abll

(9) Disassemhble the rotor bearing,
{10} Disassemble the fastening bolt of the
location-plate, and then take out the bearing of
the drive end cover.
I-Haor asseminly
LHotor bearing

J-shall bearing replacer

(117 Screw out the double end stud, and then
pull the stator ¢oil out,

I-Saos goal

LSimor haousing

1.7.3.6 Overhaul of Alternator
(1) Overhaul of Rotor Assembly

1) Interruption Testing for Rotor Coil
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Test the resistance between the two slip rings with the multimeter; replace the rotor

assembly il any interruption.

The standard resistance value is abour 2,90

2) Interruption Testing for Rotor Coil

Test the resistance between the slip rings
and the claw pole with the multimeter;
replace the rotor assembly if it s
conducted.

The standard resistance value is =l

3) Inspection for surface of slip rings

The surface of the slip rings should be
smooth withowt any scratches; if any
scratches or other Aaws, the rotor should

be replaced.

4) Diameter measurement For the slip rings

Measure the diameter of the shp rings with
vermier caliper. Beplace the rotor if the
diameter is smaller than the operating
lirmil.

Standard diameter s 14.4 mm.

Oiperating limit is 14.0 mm.

{2y Owverhaul of Stator Assembly
) Interruption Testing for Stator Coil

Test all the leads with the multimeter:
replace the stator assembly i any
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interruption.

2} Interruption Testing for Stator Coil

Test the resistance between the two leads
with the multimeter; replace the stator
assembly il any interrupiion.

(3) Overhaul of Brush
1} Inspection of the Brush Length - Lk

Measure the brush length with caliper; replace
the brush if it is wom beyvond the operating
limit.

The standard value of the brush length is
105 mm.

Operating limit is 4. 5mm.

& ——finnk lingth

2} Disassembly of the Brush

Loose weld for the brush and connecting
lead with brand iron, and then dismantle
the brush and the brush spring.

3) Replacement of Brush

Install the brush and spring nto the brush
rocker, and then braze weld the brush and
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the connecting lead.

Exposed length of brush is 10.5 mm,.

(4) Overhaul for Rectifier
1) Inspection of Positive Rectifier

Test the B terminal and P1- P4 terminals
ol the rechilier with Lhi
multimeter.Replace the rectifier spacer
assembly  if the two directions are
conducted.

|
E-Positive termins|
P1-Pd- Rectifier teeminal

2} Inspection of Negative Rectifier

Test all the negative termunals and P1- P4
terminals of the rectifier with the
multimeter.Replace  the rectifier  spacer
assembly if the two directions are
conducted.

P2
B-Positive terminal
Pl ~P4- Rectifier tesminal

(5) Overhaul for Bearing
1} Inspection for the Dirive End Bearing

Rowate the drive end bearing gently with hand,
and check that if the bearing is worn or
damaged; replace 1t1f 1t 15 undesirable,
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2) Inspection for the Rotor Bearing

Rotate the bearing gently with hand, and
check that if the bearing 15 wom or
damaged; replace it if" it is undesirable.

1.7.3.7 Assembly of Alternator
(1) Assembly of the rotor bearing

Mount the rotor bearing on the rotor shafi;
keep it rotated smoothly.

(2) Assembly of the drive end bearing

Mount the bearning into the drive end cover,

mount the retaining plate; screw  the
mounting bolt; keep the bearing rotated [-Drive end cover, 2-Retaining plate; 3-Bearing: 4-Upper

smoothly.
v |-IIrive emid cover 2-Retaiming plase

Fasteming moment for bolt of retmming plate:  B.8M'm  3-Bearing d-Doubile end stud

Fastening moment for double end stud of end cover is 2.6MN-m.
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(3) Combined Rotor and Drive End Cover

Put the spacer sleeve and the drive end frame on
the belt pulley, and then mount the rotor on the
drive end cover.

1=Ikrive end cover

2- Rt

{4) Assembly of the back end cover

Mount the back end cover onto the drave
end cover, and then tighten the mounting
bolt and nut,

Tightening moment for the bolt and nut:
4. 5Nm

(5) Assembly of the Belt Pulley

Mount the belt pulley onto the rotor shaft, and
then tighten the nut of the rotor shali,

Tightening moment for the bolt and nut: 113M-m

(6) Assembly of Rectifier Spacer

Install the rectifier spacer onto the back end cover,
and then tighten the mounting bolt of the spacer.
Guarantee that the enough space should be lefi
between the stator corl and the cooling fan blades.

Tightening moment for the boli: 2N-m
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(7) Assembly of the Brush Spacer

Install the brush spacer onto the back end cover
according to the direction shown in the Figure.

(8) Assembly of the Integrated Circuit Regulator i

Put the integrated circuit regulator and the brush
spacer on the back end cover honzontally, and
then tighten the mounting screw, and keep
suitable space between the spacer and the
connector lug.

I =Inbegrated circui regulaior
X.Brush SpOgceT

The space between the brush spacer and the 1-Rack end cover

connector lug 1s lmm.

Tighteming moment for the bolt: 2N-m

{9) Assembly of the back end shield

Inztall the back end shield onte the back end cover
and then tighten the mounting bolt.

Tighteming moment for the bolt: 4.5Mm

(10} Installation of the insulating part of the terminal | é
1=Terminal

& & = _-‘- '
Tightening moment for the bolt: 8N-m 2Tl sting pare
Balnside mut

Install the insulator onto the terminal, and then tighten the
inside nut.
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{11} Inspection after Assembly of Generator

Keep the rotor rodated smooth afler  the
generator 15 assembled; readjust it if the rolor
rotated abnommal.

1.7.3.8 Installation of Generator Assembly
{ 1) Installation and Assembly of the Generator
Assembly

Installation procedure of the generator is
contrary 1o the disassembly procedure.
Tighten the bolt and mut according to the
specified fastening moment.

Tightening moment for adjusting bolt: 23Nm

Tightening moment for support bracket baolt:
S0MN-m

Tightening moment for the nut of terminal:  ° j 1-Adjusting bol
K-, }5’ 2 Sugpon bracket holt

X Wining berminal mui

(2} Adjustment of Generator Belt

Adjust the tensity of the belt after
installation of generator, and then tighten the
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adjusting bolis.

Belt Mexivity: 6- 8Bmm (old belt) or 5- 6mm (new belt)

1.7.3.9 Inspection for Generator

(1) Generator Testing Circuit Diagram (Figure 1.7-6)

i

Figure 1.7-6 Generator Testing Circuit Diagram
|-Generator; 2-Ammeter; 3-Voltmeter; 4-Storage battery; 5-Load; 6-Switch
(2) Idle Load Inspection of Generator

Start and idle run the engine at 2000r'min (gasohine engine), then test the output
voltage and current.

(3) Fully Load Inspection of Generator

Start and idle run the engine at 2000r/min (gasoline engine), and open the front lamp
and the H.V. motor, and then test the output voltage and current.

1.7.4 Voltage Regulator

Integrated circuit regulator:

The integrated circuit regulator is the hybrid integrated circuit regulator which
consists of a monolithic integrated circuit and dynatron and so on, [ts structure is guite
complex; If any failure, it should be replaced. The voltage regulating range of this
regulator 1s 14.4- 15,0V,
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1.8 Intake and Exhaust System

1.8.1 Gasoline engine intake and exhaust system

LA LI Air intake system

Major components:

Air gleaner, throtile, 1dle stepping moetor air valve and intake manifold eic,
Functions:

Air is filtered by air filter to control engine intake volume through throttle block, and
is distributed o all combustion chambers through intake manifold. Idle swepping
motor operation is controlled by ECU at idle speed to control air volume. Intake
manilold can also provide vacuum negative pressure source [or complete vehicle.

Cieneral requirement:

An air filter can filter out impurity in air, and guaraniee that air flowing into engine is
clean to minimize air intake resistance. Throttle should rotate smoothly, and inside of
throttle should be clean. Idle stepping motor air valve should be clean withouw
clogging. Intake manifold should have no cracks, no air leakage and no water leakage.

PV valve

Throttle body - pica To air filter

Fig. 1.8-1 Fictomal diagram of gaseline enging
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[ I IThrottle body

Idle  stepping  motor

Ihrotile |‘:-|:1'\.'i|i11|'| SETNEOT
e

[hrotile cable adjusting To canister valve hose

1) Throttle cabled adjustment

Adjust cable adjusting nut to fully close and open throttle, and take the opening
readings of throttle with tester. When throttle is fully closed and opened, readings
should be equal o 0 or bigger than 80 degree.

2) Disassembly of throttle body
Disassemble cable from throttle body

Disassemble electronic connectors of throttle position sensor and idle speed

she r!lr!lillg Mmaar,
Disasscmble air cleaner hose and canister hose from throttle body.
Disassemble throttle body from intake manifold.

3) Check whether throttle can rotate freely and smoothly.

4) Installation of throttle

Reassemble throttle in reverse sequence as that for disassembly and good throttle
body gasket should be used.

(2) ldle speed stepping motor
1) Disassembly:
Disassemble throttle body,

Disassemble idle speed stepping motor.
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2) Check:

It is clean,
Valve head can move smoothly;
o-ring Is good;
Connectors have no deformation and corrosion.
3) Installation:
Good O-ring should be used to install idle speed stepping motor to original position.
Screw torque: 4£0.5Nm
(3) Throttle position sensor
1} Disassembly:
[Disassemble throttle body.
[isassemble throttle position sensor.
2) Check:
o-ring 15 good;
Connectors have no deformation and corrosion.
Throttle axis is of interference fit.
3) Installation:

Fix to oniginal position, screw torque: 240, 5Nm
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{4)Imake manifold

Fig. 1.8-2 Imake manifold

l. Intake manifold assembly; 2. Fuel main assembly; 3. Intake pressure temperature
sensor assembly; 4, 5 Water temperature sensor assembly; 6, thermostat cover; 7.
Thermostat cover seal; 8. Thermostat assembly; 9. Long supporting piece; 10. Lock
pipe bracket; 11.12.13.15. bolts; |4, Washer; 16. Cooling system bleed screw; 17,
Cooling system bleed serew washer; 18, Earth lug: 19. Pressure regulator vacuum
hose; 20, Cooling fan switch assembly.

1) Imtake manifold assembly
Intake manifold assembly as shown in Fig. 1.8-2.
2} Inspection of intake manifold

Visual check: check intake manifold surface for any serious deformation, cracks,
corrosion or other mechanical damages, and inside of manifold for any scale fouling,
repair or replace if nccessary.

Inspection of joint faces: check joint between intake manifold and eylinder head for
any deformation, and repair if any.

Imtake manifold jomt face Mlatness: 0.10mm

3) Inspection of scaling gasket
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Check sealing gasket for any serious deformation, defect and damage, and replace
with new sealing gasket if any.

1.8.1.2 Air Exhaust System
Major components:

Activated carbon canister, canister control valve (which 15 used for processing steam
in fuel tank, intake manifold), PCV valve and related pipe lines as well as three-way
catalyst cic,

Functions:

To reduce harmful gas emission such as fuel stcam, waster gas in crankcase and tail
2as.
General requirement:

All parts function well, and piping system well sealed without clogging or leakage.
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{ 11Exhaust manifold

1y Exhaust manifold assembly (Fig. 1.8-3)

l—@

Fig.1.8-3 exhaust pipe assembly

1.5.9, nuts; 2.6.washers; 3. upper cover; 4, stud nut; 7.10. stud; 8. lower cover; 11.
exhaust manifold; 12, gasket

2} Inspection of exhaust manifold

Wisual check: check exhaust manifold surface for any
serious  deformation,  cracks, comosion or  other
mechanical damages, and inside of manifold for any
scale fouling, repair or replace if any.

Inspection of joint faces: check joint  between
exhaust manifold and cylinder head for any

=
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deformation, and repair if any.

Exhaust manifold joint face lamess; 0, 10mm

Carbon inspection of exhaust manifold: check
exhaust manifold duct for any carbon, and
timely clean it if too much.

Inspection of heat-insulated sealing gasket

Check  heat-insulated scaling gasket for any
serious  deformation, defect and damage, and
replace with new sealing gasket if any.

4y Inspection of exhaust manifold cover

Check exhaust manifold cover for any serous
deformation, defect or damage, and repair or
replace if any.
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(2) Crankcase forced ventilation system
1) Crankecase forced ventilation system
When engine works, mixed gas that blows into crankcase flows into cylinder through
blow-by channel of cylinder block, and oil particles in the blow-by mixed gas are
separated by oil separator inside cylinder head cover; then blow-by mixed gas returns

to intake manifold through PCV control valve together with fresh air from air filter to
be burned again in combustion chamber o reduce ambient pollubion,

2) Inspection of crankcase forced ventilation system

Inspection of PCV valve: when engine works, unplug blow-by mixed gas hose from
cylinder head cover and close hose inlet with thumb to check whether suction is
available, If not, repair erankease forced ventilation system,

{3) Activated carbon
canmister storing

ﬁ syslem

Fig.1.8-4 Activated
carbon canister
svslem

| -Intake manifold;
2-Activated carbon
canister; 3-Liquid
steam separator,
4-Fuel tank

1} Schematic plan of
activated carbon

canister system
(Fig.1.8-4)
. mﬂijﬁlﬁl The  function of
? et intts activated carban
canister storing

system is 1o reduce hartFuel steam fowing direction mbient from fuel evaporator and guide
vapor produced in fuel (Fresh air flowing direction  ated carbon camister to be absorbed and
stored by activated carbon canister when vehicle is running or engine stops. When
engine works, fuel vapor stored in activated carbon canister is guided into intake
manifold together with fresh air to be bum in cylinder.

2) Inspection of activated carbon canister storing system
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Inspection of hose connection

Check hose connections for any cranks, damages or over bending, and clamping
bands for any looseness, repair or replace if any.

Napar 1 antake mwnifold ] i

Inspection of activated carbon canister: e
Remove connecting hose of activated Filter
carbon canister, and blow in air from hose A:
air should freely go through hose B, C;
without any restriction; when air is blown in
from hose B, air should not be able w flow
through hose A or C, Otherwise, camister Filter
should be replaced.

Adctivaned

Cleaning of activated carbon canister:
Close canister hose B, and use suction tube A of

compressed air of 3kelem” to purge canister,
L

=n)
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1.8.2 Intake and Exhaust System of Diesel Engine
1.8.2.1 Intake system

(1) Intake manifold assembly (Fig. 1.8-5)

Fig. 1.2-5 Intake manifold assembly

I-Bolt; 2-Intake connector; 3-Intake elbow gasket; 4-Electne heater parts; 5-Main; 6,
T-Washer; E-MNut

(2) Inspection of imake manifold

Check intake manifold surface for any serious deformation, cracks, corrosion or other
mechanical damage, and manifold for any scale fouling, repair or replace if any.

(3) Inspection of joining face

Check joint between intake manifold and cyvlinder head for any deformation, repair if
any.

Intake manifold joint Matness: 0. 10mm

(4) Inspection of gasket
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Check gasket for any serious deformation, defect or damage, and replace with new
easket if any ( Whether gasket must be replaced cach time it is removed.)
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1.8.2.2 Exhaust system

(1) Exhaust manifold assembly (Fig. 1.8-6)

1

&)

3

Fig. 1.8-6 Exhaust mamifold assembly

1. copper nut; 2. washer; 3. stud: 4. exhaust manifold gasket; 5. exhaust pipe
(2) Inspection of exhaust manifold

Visual check: check exhaust manifold surface for any serious deformation, cracks,
corrosion or other mechanical damage, and manifold for any scale fouling, repair or
replace if any.

Inspection of joining face: check joint between exhaust manifold and eylinder head
for any deformation, repair if any.

Exhaust manifold jont atmess: 0.10mm

Inspection of exhaust manifold carbon: check exhaust manifold bleed hole for any
carbon, clean it if too much.

(3) Inspection of sealing heat-insulated gasket

Check gasket for any serious deformation, defect or damage, and replace it with new
gasket if any. { Whether gasket must be replaced each time it is removed. )

{4) Inspection of exhaust manifold cover

Check exhaust manifold cover for any serious deformation, defects or damages, repair
or replace it 1f any.
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1.9. Electronic Control System (for Gasoline Engine)

1.9.1. General of Electronic Control System

1t mainly consists of:

(1). Various sensors that can detect engine conditions, operating mode and other
necessary information;

(2). Electromic Control Unit (ECU) that can analyze and process output signals from
sensors and control operation ol varnous actuators;

(3). Various controlled devices, i.e. actuators;

(4). Electric harness that links various sensors, ECU and actuators.

Sensor, Controller Actuator
Throdtle pesition sensor Injector
Absolute pressure sensor of lgmitian coil
itk mani ol [k s slepper
Intake-air wemperaiire sensof CC comrol valve
Hall sensor Harmess EC1| Harness Main relay
Coolant tempermiune sensor Fuszl puemip relay

Chiygen sensor
Dhetonalion sefsor
Varseus switch signals
Speed sensor
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List of input/output signal relations of engine electronic control system

el 3 chimbins e e e i
Actuator |
'[j‘ll.l]"l.l[ = b F =%
- S ||t |53
Inpun % j% -——: E' _E E E —: ﬁ.
- ! B & = =
|
. Mhrottle position sensor C o 0 & | |
Absolute pressure sensor of L = :
| intake manifold | !
Intake-air temperature sensor = = | '
Hall sensor c = 0 0 o |
Coolant temperature sensor | © o o o |
Oy gen sensor | s | I
Dretonation sensor C o '
Speed sensor :
Strengthened earth line | = I
Strengthened eanh line 2 = |
[gmition correction earth line o '
lgnition switch t = = = a '

1.9.1.1. Throttle position sensor

Function:

Provide engine load and operating
information.

Principle:

The sensor is actually a steering angle
potentiometer  with  linear  output.
Potentiometer arm  and  throttle  arc
assembled in the same axle. When the
throttle turns, the potentiometer arm will
slide in certain resistance position; the

1.0,
potentiometer will output voltage signals B pesrrtesttnns T |
: A i Tt
corresponding to the throttle position. I K P
- deae . M
Charactenistic curve vakage ratio | P
U &2 output signal voltage U A =
Lly: operating voltage F -
I= S
M:  Theoretic charactenstic curye | .,-5?’;{
T: Characteristic curve tolerance o 05k
| i A B 1 LE 1 L 1 1
[i] 1 1 L[||]
10 96
L B b |
& ; 'Ln
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Technical parameters:

Electronic angle range =96°

Steering direction Any

Resistance 20+

Operating voltage 3

Operating temperaiure 3110, <00 A 200 for short time)
Arm prifection resistance TIOLE-1358042

Arm allowable current =18 gt A

Product service life 2000000 circulation

Cieneral requirements:

Output signal corresponds to the throttle opening, preventing water and collision;
connectors are required clean, no distortion and corrosion, with good appearance.
1.9.1.2. Intake-air pressure and temperature sensor

Function:

Measure absolute pressure of intake
manifold and provide engine load
imlormation.

Principle:

A sensing element consists of a silicon
chip. Etch pressure diaphragm in the
silicon chip, and gather the rating and
rectification circuit in the silicon chip.
Change of air pressure makes the
diaphragm  distorting;  piezoresistive
effect changes resistance; after processed
by the chip, it forms voltage signal that has linear relation with voltage. The sensor is
directly installed in the intake manifold;

D5-5/TF model combines pressure sensor v
with air telin!:l-eralurle sensnr.r 4 85
Characteristics:  light weight, compact
structurg; adopt advanced  electromic L,
sensing technology: occupy a linle of 3
. " L2,
space of intake pipe. -
£
o <]
Charactenistic curve of pressure sensor
0.4

2l 155kpa

Absalute valage
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4

L}

Sectional drawing of pressure sensor [25-8

1= Seal ring: 235 hush; 3-PCE plate; $-5ensing elemeni;
SeHousang: f=Pressune bracker: 7-Welding connection; B=-Comenting
e e TR

Pressure rnge 25kpa=113kpa
st volioge 30,5V
Weaght Aboul 15g-27g

Hormome wave: 250m' 5 Peak value: i
Vibration resistance

1

m' &
Current QA
Temperalune sensor resistance at 20 2.5k 5%
i I]'h:.rul'iﬁ: IEmpPenMung range Al 125
Trigger time 0, 2ms
Pressure measunng tolerance =1.5%

Technical parameters

1.9.1.3. Hall seaser (installed in a

distributor) Hall sensor
Function: ?—
Provide engine speed and crankshafl phase &

signals for ECU to determine reference
time of injection and ignition time.
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Technical parameters:

Supply voltage within the following temperature range:;

A | -+80 4. 530V
LS bl 45424
Supply voltage a1 UV =16Y =2 1lmaA
Chriput voliage at LI=20% 0.1V
Chutput current 0-20mA
Crutpul saturation voltage =4V
Ome-oft timie at outpul voltage=10%-90% Vs
Chperating ambient emperaturg =i+ 130
'El-ltlﬂﬁlilm limit temperature 4 =+150

Gieneral requirements:

Connectors shall e ¢lean, without distortion and comosion and with good appearance.,

1.9.1.4. Coolant temperature sensor
Function:

Measure coolant or intake-air temperature
of engine.

Principle:

The higher the temperature is, the smaller
the WTC thermal resistance is in the sensor
Change of coolant or intake-air temperature
results in change of resistance; then it will
be converted by a distribution circuit as
voltage signals into an electronic controller.
Characteristic curve:

Circuil diagram:

Structural diagram:

Technical parameters (TF-W):

A Resistance

ot

&

%

oL

=0 0 20 40 60 B 100 12T

Temperature

% % 1= Electric joint
J 2 Hmming

l I-  NTC
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Measuring range <300 =+130
Max, measuring current through the sensor SmA
Mominal resistance at 20 2.5k,
Max. energy loss at 200 siill water and CT=1K | 15mW
Mominal voltage 5V
Vibration resistance 600 m 5°
Underwater responss time About 155

General requirements:

Connectors shall ¢ clean, without distortion and corrosion and with good appearance,

L9.L5. Oxvgen sensor

Function:

Measure oxyvgen content in engine ¢xhaust
gas, and ensure whether gasoline and air are
consumed  fully. According to  this
information, the clectronic controller makes
closed loop control targeting al excess air
coellicient of A =1, to ensure that three way
catalytic converter can fulfill maximum
conversion efficiency towards HC, CO and
MNOX in exhaust gas.

Principle:

Sensing element of oxygen sensor 15 a
ceramic tube, with the outside to
exhaust gas and the inside w0 ambient
air.  The ceramic tbe 15 sohd
electrolyte, wtilizing catalyst on the
outside of the tubc to result in
chemical  reaction of  various
components of exhaust gas; oxvgen
ion can  diffuse through the tube,
causing electric  potential  difference
between outside and inside of the tube,
i, signal  wvollage: the  voltage
corresponds 1o oxygen content,
Characteristics:

Resist lead; not depend on exhaust gas
temperature; enter closed loop control
immediately aller starting.

Chitpun Yohage Us

ny

10

1 =

i -

400 =

L

0.8

[ A 1 I

Exoess pir coefficiend

Voltage characteristics of oxygen sensor at exhaust temperature = 6000 1

a. Dense mixed gas (lack of oxygen);
b. Scarce mixed gas (excess of oxygen).

l

1.2
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|-Cables; 2-[hsk paskel; 3-Lower solabon bush; d-Prvtection leeve; S-Contsc metal wire; G-Heatmg mod;

T-Contact gasker; 3-Sensor scat, 9-Ceramic probe; 10-Protection sheeve

Technical parameters:

Tightening torgue 40Nm-60MNm

Protection sleeve [ 3 grooves

Operating temperatune:

Ceramic probe (exhaust gas) 20077-850

Hexagon nut =570

Cable outlet -250

Connector -120

Temperature gradient in ceramic probe Max. 1HKSs

Service life | =1 60000km B

General rr:qum.mt:nis

Good appearance. no collision and beating
marks; connectors are c¢lean, without
distorion and cormosion: cables have no
damage and cannot make abnormal noses
while shaking; prevent oil from end of the

OXYEEN SENSOr. O

L9.1.6. Detonation sensor ; t
Function:

Detect vibration of engine cylinder so that
the electronic controller can identify
operating conditions of engine detonation,

Principle:

The detonation sensor 1s a vibration aceeleration sensor, One or more can be installed
in the eylinder body of engine, Sensing element of the sensor 15 a prezoelectric crystal;
during detonation of the engine, vibration of the engine will pass through the block in
the sensor into the crystal. The piezoelectne erystal produces voltage in two polar
faces due to pressure caused by vibration of the block, converting the vibration into
output voltage signal.
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av. g "
o anE
Characteristics:
Firm and compact structurg;  high
sensitiveness for measuring, g el |
5
Technical parameters: .E 1mor
i I i L |
] 10 16 kH=z
Frequemy
Frequensy range 0Mm-20kHz
Measuring range 0.1 -0y
Sensitiveness at 3kHz 26:8mVie
Linearity at 3«1 3kHz +] 3% of 3kHz
Main hormomic requency =HikHz
Resisiamee =M
Capacilance range R00- 1 6ilkpF
Temperature coeflicient of sensitiveness <0.06mV/ (g )
(iperating tem perature e LIRS )

g=%.8m/s" (gravity acceleration)

General requiremenis:
Mot beat, with good appearance; cables have no damage; connectors have no
distortion and corrosion.

1.9.1.7. Speed sensor

Funetion:

Install in the speedometer W provide speed signals 1o ECU for accurately determine
operating conditions of engine idling.

General requirements:

Cables are in good conditions; connectors have no distortion and corrosion.

1.9.1.8. Strengthened earth line

Pin 52 of ECU (green wire);

Function:

It is the round connector around the member. Link it with the ground; ECLU will
automatically strengthen mixed gas to provide sufficient power for the vehicle in
plateau areas with scarce air,

General requirements:

The earth line shall be suspended during non operation; otherwise it will increase fuel
consumption and exhaust gas.

L9 1.9, Ignition correction earth line
Function:
It is the square connector together with the strengthened earth line. It must be linked
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with the ground when adjusting ignition timing with the ignition timing lamp. Afier
ECU fastens the ignition advanced angle, the ignition timing can be adjusted.
Cieneral requirements:
The line must be suspended after adjusting the ignition advanced angle; otherwise
problems may occur, such as inadequate power and too hot three-way catalyzer.

L9.1.10, Controller ECU

Function:

Analyze and process input signals from sensors, and then send corresponding
commands to actuators.

Cieneral requirements:

ECLU cannot be knocked, collided and wel out; connectors shall be clean, without
corrosion,  preventing  from o high
temperature; ECU's lecad pin cannot  be .1 C-ring

touched by hand.

i@ 1 Soreen

I.J!.l.llll. Fuel injector : : i Cod
Function: i
. : - - . 5 5 Sprng
Inject certain fuel into intake valve as per the
E‘I:!r'lt[[I:IIIII.I o _F": U g T ‘alve seat with arifice plale
remeral reduirSmaenis:
-LI T

Atomized fuel spray injected has good shape;

injecting hole is not blocked; O-ring is scaled
closely; electric connectors are clean with
good contact.

L9 1.12. Ignition coil

Function:

Produce high voltage required for mixed gas ignition
to help spark plug igniting mixed gas in the cylinder
al appropriate time.

General requirements;

Output  high voltage with sufficient power; clean
connectors with good contract, preventing from dust
and water.

1.9.1.13. ldle air stepper

Function:

Control bypass air input as per the command current
sent by ECL! 1o adjust the engine idle and operation,
General requirements:

Clean appearance, no oil or dust, flexible operation;
clean connectors with good contact, preventing from
water.

3. Injebor wilh colectis conmscton

6. Valve needle wath coil armature
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1.9.1.14. Main relay and fuel pump relay

Function:

Tum on or wm off power supply of
corresponding  apparatus  as  per the
command of ECU,

CGeneral requirements:

Clean appearance, flexible operation; no
cofrosion in connectors, preventing  from
waler,

L9105 OC control valve

Function:

Control Mlow of regencration gas in the
evaporation exhaust control sysiem.
Principle:

CC of the evaporation exhaust control
svstem absorbs oil vapor from the fuel
tank wntil  saturation. The electronic
controller controls  opening of the CC
control valve, in order 1o mix fresh air and

saturated oil vapor in CC to form regeneration gas. Lead in intake pipe of the engine
again. A magnetic coil is set in the valve; according to different operating conditions,

the  electronic  controller
changes duty ratio of pulse
signal of magnetic coil to
change the valve opening. In
addition, the valve opening is
also  affected by pressure
difference at both ends of the
valve,

Characteristics:

Wide operating range;
accurate flow conirel; good
scaling of valve,

... II“'I

|
.
ErsEETEEE

— =
po 33

1-Fram fuel wank: 2-Carbonizer: 3-Air 4-Caarbonmizer commol valve: 3-To
air intake manifold; 6-Throtile valve

Operating schematic AP 12 the difference between environmental pressure Pu and the pressure

diagram;
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Technical parameters:

Fhiv 2 or 3m° Moat pressure = 200mbar
Impermeabality <2000 cm’ h

Contrelling frequency J0HE

Min. controlling pulse Tms

Current consurmplion .3A at voltage = 135V
Resistance gl

Operating voltage 16V

[nductance 48mH a1 F=1kHz

Operating temperature <30 ] 20

General requirements:
Conncetors are in good conditions, with good contract, without gas leakage din
blocking inside.

1.9.2, Troubleshooting

General:

Controller ECU of engine electronic control system is ¢quipped with a failure
memory; during operation, ECU makes continuous diagnosis towards parts and
operating conditions involved in the system; once abnormal conditions are found,
comesponding failures or errors shall be stored in the manner of different codes o
the failure memory for reading while roubleshooting; maintenance personnel can
utilize failure attention box provided by ECL to immediately and easily clear failures.
If Failures are caused by breakage or bad contact of temporary cables, they will be
stored as random failures. IF the failure does not occur during 40 starting operations of
the engine, the failure will be cleared from the failure memory by ECLL

For a failure involved with adjusting error of air-fuel ratio, make commissioning at
least [or 4 minutes and then read existence of the [ailure.

If the controller is disconnected, e.g. to pull out the controller plug or remove wire
from the battery terminal, the failure information stored in ECU will be cleared.

Mote:

(1). First read various information of failures stored in ECL before cutling ofT power
supply of ECU in a vehicle during maintenance;

{2). Clear the lailure information stored in ECU, make commissioning. read new
failure information, check repeated failure(s) and repair if necessary;

(3). Failure diagnosis meter only can clear failure information stored in ECU, bu
cannot eliminate failures,

1.9.2.1. Reading and clearing of self-diagnostic failure information in ECL
Failure diagnosis meter for Electronic Fuel
Injection  System, recommended by the
manufacturer, shall be used for reading
and clearing of self-diagnostic failure
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information stored in ECU; failure diagnosis interface is under the dashboard (474)
and the driver seat (465); joint with three-way jack of the failure diagnosis meter and
tum on ignition switch, so as to read and clear failure information in ECLU,
Mote: Preferably commission to read accurate failure information in ECL

(1) Time lor commissioning is at least 4 minutes;

(2} Commission for 3 minutes when temperature of cooling water is above 70

(3)  During commissioning, the engine must run for 20s with speed of over
25008/ mun;

(4)  Run for 10s when the throttle opening is over 75%

(5)  Runin idle for 30s before engine off.

1.9.2.2. Reading for parameters of engine state

Failure diagnosis meter for Electronic Fuel Injection System, recommended by the
manufacturer, shall be wtilized 10 read operating parameter during enginge running,
such as speed and temperature; these parameters can help mamtenance personnel 1o
determine failures and repair vehicles.

Mote:

Turm on the 1ignition switch after linking the failure diagnosis meter with the electronic
injection system; press reset key of the faillure diagnosis meter if it has no response for
a long time.

1.9.2.3. Diagnosis of connectors and harness
There are four faillure modes for connectors and harness:

{ 1) Open circuit, i.c. bad contact or disconnection of circuit;

(2) Short o positive pole of power supply, i.e. circuit that should not connect 1o

positive pole of power supply actually connect to the positive pole;

(3) Short to negative pole of power supply, i.e. circuit that should not connect 1o

negative pole of power supply actually connect to the negative pole;

(4) Short to other circuits, i.e. connection or electricity leakage among

independent circuits,

If the said failures above are found during diagnosis, make maintenance as per service
requirements of electric lines, make the lines fully contact, isolate adjacent lines, and
make damp-proof and antiseptic treatments,
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1.9.2.4. Power supply of electronic control system and cireuit of ignition switch

Circuit diagram
BEU 46 hviain relay
Ty —
:E .- .
3 R Ignition swilch
14 L) Positive pole of battery
e
Power carthing Electric carthing
Failure diagnosis:
Repeatedly tum on'ell the ignition switch
L Yes
Relay engaged? - o Giood supply circuit
Mo
\d Mo =
Battery vollage 11V | Replace or recharge battery
Yes
esistance between al No
arth pins and negati - Good earthing
les of battery is<0.3
I
l Yes
: Mo Mo
WVoltage berween Pin 18 and - -
learth is battery voliage? de 3 T.5A fuge i normal? p Beplace fuse

Yes

w
Voltage betwoen Pin 27 and
carth s batiery voltage?

Yos

L
Check the circuit between Pin
18 and positive pole of banery

and repair if necessary

Mo
r
Check the harmess and ignition switch
Yeos between Pin 27 and positive pole of
battery and repair if necessary
¥
Check the harmess and main Mormal

relay between Pin 46 and the

ratrs mxlints =nd roncir

Qﬂieplaw ECU or main rr.-]n;i
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1.9.2.5. Self-diagnostic circuit
Circuit diagram:
Fallure diagnosis
ports

e

I A
ECU 55 B
] C
Failure diagnosis:
Turn on the ignition switcl
nd connect Fail
lgnosis meter
‘wilure disgnosis metes| e = T k
an communicate  witl EEMHHWE e Ly
cu? gall
My Mo ‘heck the cireul
b ween  supply  powe
Supply circuil is normal? nd ignition switch
ir if mecessary
WEE
‘ i heck  the  canhing
esistance between Po = = 2 e ORE
Fandmnhis 0,507 E‘;‘jﬁricﬁr‘f o
Yes
¥ g Check hamess between
:;;mge b;m#" ::" * | Port A and positive pole
f ear 1% e
oltags? of supply power
(1
Mo e g
CK CInCur Wi
Voltage between Porl . ’
knd Pin ECUSS is <0.5 ot B oand Pin 55 o
e ECU
Yes Yes
_ [Replace failure diagnosis
Failure diagnosis meterd * meter and circuit
1= taulty?

e

|Rt~;:-|an:|: ECU
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1.9.2.6. Intake-air pressure and temperature sensor

4|
Intake air
3| pressure &
lemperatung
SENROT

(%)

Circuit diagram:
E)
ECU 12
44
Failure
diagnosis: 30

urn  on  failure  diagnosi
neter for ignition switch

l "

intake  air  pressure &

I'he sensor works well

temperature sensor i5 faulty?

Wing

h 4 Mo
Comtact  between  harmess

heck hamess connector

and connector is good?

Yes

F No
lectric  connection  of

il replace iF necessary

Cleck hamess  and

armess i% normal?

Yes

L
cplace Intake air pressurne &)
CTMPETAILEE SENSOT

1.9.2.7. Throttle position sensor

Circuit

diagram:

connector and repair i
HECessary

ECU 30

1
Thrattle
2 | position
SENSOT
1

33
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Failure diagnosis:
1928, Oxygen sensor

Tum en fadlure diagnos:
meter for ignition switch

F

Thhene i fxilu
['Jll’unmuiun of  thronl

sition sensor?

"ies

onnectors and hamess) Yes
e open or shor o
sircuins?

[I:'I:iminmc failures

L

cad opening value o
hrottle with  failu

iagnosis meter

o Yes e
t complies with actual [Circuit ~ of  throul
ing? 'rmili:m sensor is good.

[

F
echanical connection Mo —
tween throtle positicr [Replace throttle position

ensor and throtle shafl T‘:“ﬁ“’

& good?

L3

t{:plmc throttld
ssembly

Circuit diagram:

10

ECU xygen

o Fuel pump relay
1 T.5A

28 4

]

=

Farth

Failure diagnosis:
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Turn on Failure diagnosis
pmeter for ignition switch

Mo — =
There is  any  failu

information of oxyvge
F.i:n.mr’?
b{ﬁ.
- M
Connectors are in good (Make contactors fully
conditions? * L ontact
23
I( M
rcuits  are  in s hieck circuits and n:pnil‘
t:r_-_rgitinns‘! if necessary
s
: - Yes
Cold resistance between|
MPin C and Pin D is +Dxygen sensor - works
femali? el
Mo
L
Replace oxygen sensor
1.9.2.9, Resistance of hall sensor
Circuit diagram:
48 l
ECU 49 3 | Hall sensor
12 i
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Failure diagnosis:

Tum on failure diagnosis
meter for ignition switch
o read engine parameters
fand measure engine speed

1 Yios —
- - Circwil  of hall  sensor
Slart engine *vorks well

Mo I

F
rng  starting,  th Yes
aillure  diagnosis

-an read engine speed?

o

E

r
onmectors and harness
re in good conditions?

]

Eliminuaie failures

LSS
w

cplace hall sensor
distributor assembly)

1.9.2.10. Water temperature sensor

Circuit diagram:
30 1
Water
ECU lemperature
NSO
45 2
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Failure diagnosis:

[Tum on failure diagnosi
fmeter for ignition switch

Mo ¥
Ihere iz failu
nformation  of  wane

M rEILre sensor?

Yas

3 My
annﬁ:ﬂurs and hamess

¥

re in good conditions?

"hock  connectors an1
i

ess and repair
;:‘c:ssnry

s

-
Bead water temperature o
nging  with  the failu
[IEnosis meter

- . Yes ——
Elﬁ[ﬂa}' valoe of wal(:rl i ircuit of wale

emperaiure  complie emperature i in good
ith its actual value? onditions

| Replace water I

1.9.2.11. Circuit of denotation sensor
Circuit diagram:

L J

ECU 19 Denotation
SCn&s0r
30

Failure diagnosis:



https://truckmanual shub.com/

urm on Gailure diggrosis
ieter for ignition swilch
¥ Mo
ere is failurg I__l:.‘in:'u[l of  denolation
infrmation ¥ Phemsor 15 im good
cnoLation sensor? t‘ﬂl!ﬂﬂili{l‘tﬁ
s
L2 Mo
“onnectors and hamess) = -
re in good conditions? w4 heck COnnCelons  an
hamess  and  repair @
NecessIry
s

cplace |:I|.':|||:|tmin:1
t'n' ST

1.9.2.12. Circuit of speed sensor
Circuit diagram:

peed sensor

ECU & Doy

Failure diagnosis:

urm on filure diagnosis
eter for ignition swilch

X = Mo - .
ere is Failurg Circuit of speed sensor 1

formation  of  spes i good conditions
s

k.
Yies
W
casure ECU  Pin j
n=ofl 1o eanh with

igital multi-meter; therg Yes
+ four op-ofls  perd
md  of  speedomeie]
exible cable?

Mo
¥

hieck  conneciors,  hame
'ru:u:qnmﬂcr Mexible ﬂm".: i 181

_______ T Tl s e




Circuit diagram:

ECU 51
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1.9.2.13. Correcting circuit of ignition advanced angle

Conmector

Failure diagnosis:

When the engine works well, the connector shall be disconnected, checking with
ignition timing lamp whether ignition advanced angle changes a lot at different speeds
of the engine, or checking whether hamess of Pin 51 of ECU 15 earthed or leaks
electricity to earth; if not, earthing voltage of ignition correction circuit shall exceed

4N

.
L

A

1.9.2.14. Circuit of idle adjusting stepper motor

Circuit diagram:

| Eanh

4 h
21 il
ECU
26 L
|
Failure diagnosis:

Turn on falure diagnosiy
meter for ignition switch

w

There iz

cpper motor?

fai lurg
Ll:ﬁ:u'malinn of

Mo

Idic
mator

stepper

idli

s

Conmectors and  hamiess
e i good conditions?

Mo

flexibly?

Idle stepper motor mung

i(ea

Repair  conneclors  ai
TS

Mo
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1.9.2.15, CC control valve
Circuit diagram:
-
Main relay
O control
ECU vilve
2
Failure diagnosis:
Turn on failure diagnaosis
meter for ignition switch
¥
Mhere @5 failurg Mo CC control valve i Yes
fnformation aof OO *hlocked or leaked?
s
L
Connectors and harness! My
rrr: in good conditions? il'ﬂ:qmir CONMECIors  ar
L!amcis
v'es
cplace CC controll
alve ¥

1.9.2.16. Circuit ol injector

Circuit diagram;
/Fm,el pump relay

17 Cylinder 1

injector

35 injecior
Cylinder 3

34 injector
I—I N g 1 A
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Failure diagnosis:

Turm on Failure diagmosi
meter for ignition switch

_1r - No . N
There is failure ._Shﬂpn: of fuel spray i
) ) o normal?
information of injector 7
"fes
k. N“
“onnectors and hamess) "
. Bepair connectors a
re in good conditions? -L “‘1
amess

tras

Replace injector

1.9.2.17. Circuit of eleciric gasoline pump
Circuit dhagram;

T Ciasoling purmp relay

r
ECU :

|

L

| 1 Positive pole of battery

Megative pole of mﬁen-

To Orher circuits Elcetric gasoline pump
N | 1 [ |
1

——Farth

Iy
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Failure diagnosis:

Turmn on ignition switch

F
‘hen  eming  on'ofi

M

Check power supply an

gnition switch, relay ig

v

main relay cirguits

gaged?
s
r
At least 35 after luminﬂ , )
on ignition switch, the ¢ TRy g e )
relay is released? Thre in good conditions?
4
Vs |Er:pair Connectors a|u1
a ¥
fithin 33 after mmin, Replace fisel pump relay Circuit 0¥
n ignition switch, th Yes Wes  [Electric
el pump  runs A - - - soline pumpy
akes noises? pl I::r:m Rips be s pond
fu o
s
‘use  and hamess 15 [Iwo  circuits  of  gasolingYes
2 pump are connected in wlCorrect wiring
n reverse directions?

epair  hamess  and X

bo

Replace  electric pump)

1.9.2.18. Circuit of main relay
Circuit diagram:
Failure diagnosis:

»

ECU :
46 i
a7 L

3

pssembly

Ohher electric

‘ equipament

Positive pole of
battery "




Repeatedly  tum ool
ignition switch
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= Mo
Mamn  relay  outputs

1 Yes
Relay 15 engaged and ;
rcleased? -
Al
L Wi

L RTGY

heck cirewat  between  igmiti

'wil:l.:li ul:'rd |':«|:m.t:|‘ xunﬂ}

“ircuit between ignition
i moa]?

L=
¥

Fowitch and power supply and repai
FI"L-:E..&&&W

Replace main relay

“n:Imwzd

Replace ECU

1.9.2.19. Ignition coil

Circuit diagram:

ECU

Mot cngaged  and

Ignition switch

Failure diagnosis:

[Turm on ignition switch

High voltage coil
Cylinder 0 HV
il

Yes

=k|‘ “ireut of ignition ¢odl 14

S lard engimg
L
i
i
park test of cylinder O Yes
W coil is normal
4]

b Mo

Eunm‘clurs and  harmess
i X

s

Replace HY

1;|:ri'

slfepair connectors  and

186
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1.9.3. Failure Maintenance

Mote:
{1} Controller (ECU): At the first time of staring engine, when ECU plug and

battery terminal are removed. the ignition key shall stay in the position of ignition at
least for 108, then staring. Otherwise, idle speed of the engine may be unstable.

(2) Due to high reliability of components in the electronic control svstem, it is
a little of possibility that each component fails; the sysiem is usually repaired and
replaced after removing relevant mechanical failures.

(3) Muost failures of electronic contral system are caused by connectors and

hamesz, so they shall be carefully check and repair if necessary.

L3 1. Disassembling and Assembling of ECU
COnmeclon

(1), Disassembling:

1. Open a connector latch;

2} Turn a plug

3). Pull out the plug

(2}, Inspection:

Check  whether the conmector is  distorted or
comoded.

(3). Assembling:

Assemble the connector as per the reverse sequence of
disassembling, and lock the latch well. : T B
Air-inake [PINEssNne &
M PETIANITS SETisOr
1.9.3.2. Intake-air pressure and temperature Sensor e e

(1). Disassembling:
1. Bemove an electronic connector;
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2). Remove a mounting bolt;
3). Take out the sensor.
{2). Inspection:
I). Whether an O-ring is in good conditions;
21, Whether a connector is distorted or corroded;
3). Clean oil.
(3). Assembling:
1). Pant a little of grease in the O-ning;
2). Assemble the sensor as per the reverse sequence of disassembling;
3). Bolt torque: 7=1Nm.

1.9.3.3. Engine water temperature sensor
{1). Disassembling:

1). Drain engine coolant;

2). Remove an electronic connector;

3) Remove the water temperaiure sensor.
{2). Inspection:

1). Whether there is a good appearance;

2). Whether the connector is corroded.

(3). Assembling:

1), Assemble the sensor as per the reverse sequence of disassembling;
2}, Bolt torque: 20Nm,

1.9.3.4. Oxygen sensor

{1). Disassembling:

1), Remove an electronic connector;

2}, Remove the oxygen sensor.

{2). Inspection:

1). Whether there is a good appearance;

2) Whether the senor hole iz blocked;

31, Whether the sensor makes abnormal
sound.

1.9. 3.4. Assembling

). Paint a litle of high temperature
lubricant in the thread, but not allow it
infiltrating into the sensor hole.

21, Assemble the sensor as per the reverse sequence ol disassembling;
3). Assembling torque: SONm.

1.9.3.5. Detonation sensor

{1). Disassembling: remove the sensor from the cylinder body.
{2). Inspection:

1). Whether there is a good appearance;

2). Whether the conneetor 1s ¢lean or comoded.
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(3). Assembling:
1}). Assemble the sensor directly in the cylinder body without any washer;
2. Assembling torque; 20Mm.
3). Assemble as per specified torgue,

1.9.3.6. Main relay and fuel pump relay

(1). Disassembling: pull out the relay from the relay socket.
{2). Inspection:

1). Whether the connector is corroded;

2). Whether there is oil;

3). Whether Pins 85 & 86 ol the relay are open.

(3). Assembling:

1). Insert the relay in the original direction;

2). Both relays can be exchanged for use.



https://truckmanual shub.com/

1.10 Comprehensive Engine Trouble-Shooting &

Maintenance Norms

1.10.1 Comprehensive engine trouble shooting

1.10.1.1 Diesel engine

Teoukle

Caiige

Method

= Battery power insufficient

*  Slarting circuit misconnected or
terminals loosened.

= Malfunction of staner

= Mo fuel in fuel tank

*  Airin fuel system

¢ Fuel line clogged

= Fuel pump stopped or intermitienly

Charge or replace

Correctly  make  connection
and fix connector lugs.

Repair or replace

Refueling to Full

Went and check

Check and repair

Check, repair or replace

supplics fuel Repair or replace
= Fuel filter clogged Clean or replace
Uiabils b shart o * Air cleaner canridge seriously | Adjust or replace
o clogged. Acljust
b = (il atomizer does not inject oil, or | Check and adjust
.-'.lar'li:'l.g. injecis a small amount of oil, or atomizes | Repair or replace
improperly. Check and repair by lapping
= Fuel pump installed impropery. Heplace
=  Timing phase improper. Adjust
*  Fuel pump malfunctions. Separaie diesel engine from
= Air valve leaks. Iransmission, o7 se1
= Piston ring or cylinder sleeve worn | transmission i neyiral
excessively, position,
#  ldle speed is oo low, Repair air heater
= Start under loan,
*  Auxiliary devices for starting
mialfumction in winter. t
Dhesel engine | *  Speed governor malfunction Check and repair
runaway = Speed governor spring crack Replace
Mote: when diesel | = Speed adjusting rack or annulus | Check and repair
cnging rumaway | stuck
happens,
immediately  shut

oft fuel system, and
plug up air iMake to
stop diesel engine,

( Diesel engine self

" Fuel polluted

_ Clean feel line and refuel
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SIONS TUnning.

*  Airin fieel system

*  TFuel line clogged

Fuel Alter clogged

*  High pressure Tuel line keakage

*  Fuel pump malfunction

*  Nozzle clogged or malfunctioned.

*  Piston jammed with cylinder liner.
eylinder scorng,

. Push rod, tappeis or camshaft
damaged.

«  Camshaft and bearing locked

Vent amnd repair leaky spois,
Check and repair

Clean or replace

Replace

Repair or replace

Replace

Cheek  cause and  remove;
replace damaged pars such as
pistons,  paston  rings  amd
cylinder liners,

Check and replace

Fuel pressure insufficient or
cavzed by interrupled  odl
supply; lap joumal and replace
if mecessary.

Abnormal running
spnd of diesel

ENging

*  Fuel supply time too early; rhythmic
metal knocks inside cylinder;

¢ Fuel supply time too late; deep and
unglear knocks inside cylinder;

*  Air imake valve clearance too big,
rhythmic bigger meial knocks are heard at
cylinder head.

« Mo oil between rocker adjusting
serew  and  push rod  spherical  face;
“cheep” by dry friction are heard at
cylinder head.

*  Gear backlash too big due to wear,
when abrupt lowering of speed occurs,
metal knocks are heard at gear housing.

. Dmve  belt
tension  insufficient, or abnormal high
load.

*  Intake or exhaust leakage produces
lcakage sound.

has squeezing  nolse,

piston  and
cylinder hiner too big and knocks are
heard at outer wall of cylinder block
during running, which become serious
whien revolution increased.

*  Clearance between piston pin and
small end of connecting rod two big, and

slight sharp noise is heard during running,

o Clearance  between

which becomes clear during idle runming.
* Main bearing and connécting  rod

Check and twm  down  fisel
supply advance angle.

Check and twm up feel supply
advance angle.

Check and properly tum down
valve clearance.

Dismount cylinder head cover,
and add oil. Check all cylinder
rocker arms or replace them
the same time.

Adjust backlash or replace

Check the belt of ensioning
device, and assure a proper
tension.

Check air intake and exhaust
system, and stop any leakage.
Check  and  replace  pision,
piston ring or cylinder liner as

MECESSaAry.

Check and replace small end
bush of connecting rod or

PISLON Pin a5 Necessany.
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bearing wom ouwt to make matching
clearance too big, and knocks are heard at
crankecase, which become smooth and
powerful an low speed running.

*  Axial clearance of crankshaft or
camshatt too big, and knocks are heard
back and forth at idle speed.

«  Water pump bearing and generator
bearing are damaged and continuous

Nisassemble and check main
rod
bearing, and replace if wear is
10 hig.

bearing,  connecting

Replace camshaft or camshafi
thrust plate, and assure the
required clearanee.

Replace  relevant  bearings

noise 15 heard. watcr pump, and gencrator,
*  Dhiesel engine not running smoothly, | See the proceeding
*  [resel engine bearing loose or | descriptions,
damaged. Replace

Abnoemal vibeation ¥ Fault of shock absorber Replace

; : *  Fault of fan wheel hub Replace
of diesel engine : ;

*  Generator bearing  worm owt  or | Replace bearing or generator
damaged. Calibrate
*  Flywheel not aligned. Check and replace

*  Moving parts loose or damaged.

Diesel engine

power insufficient

¢ Vehicle overload

¢ DMl level ioo high,

= Aircleaner clogged.,

. Serious carbon fouling of exhaust
pipe or {and) silencer.

*  Fuel quality inferior

*  Fuel line clogged

*  Fuel filter clogged

#  Fault of fuel pump

¢ Installation angle of fuel injection
PUmMp Icormect.

= Valve clearance incomeci.

#  Diesel oil too hot

Poor atomization of fuel ingection
pump o injection pressurg too low,

*  Fuel supply not sufficient.

*  Cylinder
insufficient

COMPression  pressure

. Brake seimurne

Keduce load or change to
lower speed gear.

Dirain oil 1o proper level,

Clean or replace

Clean

Replace with required fuel,
Check and repair

Repair or replace

Check and repair

Adjust

Adjust

Check  cooling  system  and
remove waler scale.

Adjust fuel injection pressure,
check noezle maching pans or
replace.

Check injection  pump
plunger matching parts and
delivery valve for wear, and
replace if necessary,

Clheck valve or valve seat for

fuc]

poor tightness, check piston
rings, piston  and  eyvlinder
limers  for wear, lap wvalve
sealing conical face or replace
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*  Fuel supply time not proper

cylinder lingrs, piston or piston
rings if necessary.

Adjust brake clearance

Adjust  fuel  supply  ignition
Timwe,

s Coalant im ol
. Too much deposits in oil

Fuel in ol
*  Diesel engine running 1oo cold

*  Fuel injection pump seal not proper,

Witercourse  and  fuel  line
connecied, check and clear
fanli.

Check all oil filter cartridge,
replace and change oil a the
same time i necessary.

Check whether idle  running

il polluted and has leakage. time of diesel engine iz too
*  Fuel injection pump pressure too | long  which  causes  waler
low, or occasionally siuck, fuel not | wemperaiure oo low,
atomized. Replace
¢ Fuel injector plunger wom Check and adjust fuel injection

pump pressure  or replace
parts.
Replace plunger parts or fuel
injection pump.
* (il leakage scrious Check, and replace damaged
L Too much oil in oil pan parts.
Ol quality incorrect Dicaim oil tor required level,
Ol cooler leaky Ulse oil of required quality,
*  Dil carry-over in vacuum pump Check and replace damaged
*  Air cleaner canridge clogged. | parts.
vocuum pump infake negative pressure | Replace
Ol consumpiion | oo big and oil carmy-over Clean or replace air cleaner
oo hig *  Walve guide worn ou cartridge.
*  Cylinder liner, piston, piston ring
and valve sealing conical Gce worm Feplace
*  Diesel engine running at low load | Check and replace seriously
for a long time, WOT aris,
Properly  incrcase load and
avoid  long-time low-load
runnin_g.

(il pressure oo
lovw

*  Too litthe 0il in o1l pan

*  Fuel in oil, diesel engine running
roughly or power decreased.

* Coakant im ol

il specification incorrect

Addd oil to required level.
Check  whether nozzles get
stuck, il normal, replace fucl
oil pump and change oil.
Check for leakage oil coolant,
cylinder liner, cylinder gasket,
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= 0il filter clogged

cylinder block water chamber

+ Dl cooler clogged and cylinder head, replace
01l collector cloged leaky parts and oil.
«  Air leakage in ol pump suction line | Use il of  required
« 00l pump gear, gear and housing | specification,
surface wear Clean or replace cartridge
*  Pressure  limiting  wvalve  or | Clean or replace cartridge
pressure-ndjusting spring fractured Clean
*  Camshafi jourmal, main bearing and | Repair or replace
connecting rod bearing wear causing a too | Replace oil pump
big clearance. Replace spring
Replace wom  bearing  or
camshafl,
s Coolant insufficient Add coolant
*  Too much dust on radiator fin Clean
*  Radiator rubber pipe squeceed fla Check and  replace 06
s 0Ol level incormect NCCeSSaAry.
*  Fan guard damaged Add or drain =ome oil.
=  Fon drive belt looss Repair
*  Thermostat  malfunction,  water | Adjust
taking small cycle Replace ihermosiat
*  Fuel injection pump supplying too | Adjust
much fuel Reduce load and use lower
= Wehicle overload gEar.
Coolant v Cooling water line clogged Clean clogged part.

lempeTatune (oo

= Water pump Fault

Repair or replace

high = Airin cooling system Check water pump  suction
ribber pipe clamping pan for
leakage: check evlinder head
*  Fault of Water temperature indicator | gasket for air leakage, replace
+  Cooling water leaky a5 necessary; venl air from
*  Fault of elecironic fan or fan relay thermostal exhaust switch,
*  Radiator damaged which makes | Repair or replace
radiator unable to be timely replenished | Check and remove beakage.
from expansion tank. Check, repair and replace if
MECESSATY.
Replace radiator cap.
*  Radiator leaky Check and repair
il . Dicsel engine leaky From appearance | Check and repair

consumption oo

big

surface

«  Diesel engine 1o hot or make
radiator  coolant  overflowing  due 1o
compressed gas leakage,

When check cause or leakage,
replace  relaed pans  0F
NECEssary.

Repair or replace




https://truckmanual shub.com/

* Ol conler leaky Replace
+*  Cylinder pasket leaky. Replace
¢ Cylinder head cracked or perforated | Replace
*  Cylinder bMock cooling water line | Replace radiator cap.
leaky
%  Radiator cap is damaged; hence,
radiator can not be timely replenished
from expansion lank 1o cause coolamt
overfllowing from expansion tank,
*  Fuel system leaky Check and repair
*  Resistance of air intake system | Check air filter cartridge, clean
increased, or replace,
#  Fuel supply advance angle of fuel | Adjust

; INfECHGN pump incormest. Adjust

Fuel consumption :
100 big . _ Fuel injection pump improperly | Repair or @Iace p_mr:s. _

adjusied. Check cvlinder liner, piston,

*  Trouble in fuel injection pump

*  Revere inner wear of diesel engine,

piston rings for wear; check
valve and valve seat for poor
tightness; check moving pars
for wear and repair.

Abnormal smoke
emission of diesel
ENginge

Black smoke emission

*  Diesel engine overloaded
 Airin fuel system

#  Air cleaner clogged.

*  Valve cleamnce incormect,
tightness poor.

*  Installation angle of fuel injection
pump incorrect.

vl

*  Airintake line leaky

*  The joiming ploce between high
pressure  oil  pipe  adaptor and  fuel
injection pump not tight.

*  Fuel supply of cylinders mot even.

*  Poor atemization of fuel injection
pump oF injection pressure too low,

*  Piston ring seal failed

Blug smoke emission

*  Too miech oil added in oil pan
. Valve stem  scal pulled out or
damaged

¢« Openings of piston rings located at a
same side,

*  Piston rings stuck or worn (o0 much

Properly decrease load.
Vent and check
Clean or replace
Adjust

Adjust

Cheek  inmake
strengihen seal.
Reinstallation
Addjust fuel inpection pump,
Clean fuel injection paris, and

line,  amd

replace if necessary; readjust
fuel injection pump of oo low
imjection pressure,
Check  and
MECEssary.

replace il

Add oil 1o oil dipstick,

Replace valve guide oil seal,
Reinstall according to required
120 degree distribution.
Replace

increase  revolution

Properly
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White sminke emission

* When dicsel engine stars, some
cylimders not ignited.

«  Coolant penetration in cvlinders

= Poor atomization of fuel injection,
oil leakage, fuel injection presswre too
low.

*  Too much moisture in fuel

*  Installation angle of fuel injection

and load,

Check evlinder seal and repair.
Check fsel injection matching
parts, lap or replace; readjust
fuel pressure
according o regquirement.
Change o fuel of required
brand,

mnjection

pUmp incomect, Al jusst
1.10.1.2 Gasoline engine
Trouble Cause Metlvod
# Mo fuel in fuel 1ank Add fuel.
*  Fuel pump or itz electric circuin Gulty. Check and repair
*  Fuel pressure regulator faulty Repair or replace
* Ol line or fuel nozzle clogeed Clean
*  [dle speed stepping motor faulty Make maintenance and replace
*  Aar intake pressure and lemperature sensor | iFnecessany.
and water temperature sensor faulty Check, repair and replace if
*  lgnition timing or ignition order incormect. | necessary.
*  Distributor, ignition coil, cable or spark | Adjust

faulty,
*  Main relay or fugl pump relay Gauliy

Repair or replace

*  ECLU damaged Repair or replace
T ¢ Airintake clogped. Replace
Engine % ;
i *  Sparks not tghtened or scaling gasket .E.'.Ii.‘un |
difficult or damaged lighten o required torque or
e *  Walve clearance incorrect, replace scaling gasket,
e *  Valve seat not tight Adjust
¢« Walve stem jammed Misassemble cylinder head and
v Nalve spring weak or damaged lap valve,
*  Cylinder head gasket leaky Repair or replace valve and
*  Piston ring jammed or damaged valve guide.
*  Pston, piston ring or ¢ylinder damaged. Replace valve spring.
Repair or replace
*  Timing belt fraciured Replace piston rimgs
*  Crankcase ventilation control valve faulty. | Replace piston  rings  and
*  Adaptor  loose or  vacuum  hose  nod | piston. Re-bore  cylinder or
connecied. replace cylinder.
Replace
Replace
Reliable connection
No dle . [gnition timing or ignition order incormrect. Adjust
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speed or poor | = Distribator, ignition coil, cable or sparks | Repair or replace
idle speed of | fawlty. Add fuel.

CrgEine *  Fuel or fuel pressure insufficient Check, repair or replace
= |dle speed stepping motor Faulty Check. repair or replace
= Theotile position  sensor  and  water | Check, repair or replace
temperature sensor faulty Check and repair
= Throttle cable faulty Check, repair or replace
= Pipes conmected with  intake manifold | Check, repair or replace
leaky. Check and repair
. Canister conirol valve fauliy Tightening
#  Controller no self-leaming action Keplace
= Valage abnormal T be comtinued)

*  Comnections  loose of vacuum  hose

drop-out

= Crankcase ventilation control valve faulty.

*  Engine overheated

*  Throttle cable adjustor not  properly | Adjust

adjusted. Check and remove trouble.
s Fuel pressure insufficient Check, repair or replace

= Morzles fauliy Check, repair or replace

. Air intake pressure and temperature sensor | Check, repair or replace
or water temperature sensor faulty Adjust

Enghae s [dle speed stepping motor Faulty Repair or replace
= lgnition timing calibration circuit eanhed Re-adjust

in::Lnr':”':::-mt =  Distributor, ignition coil, cable or sparks | Check and repair

' Faulty. Kepair or replace
= |gnition Uming improperly adjusted Adjust or replace
= Air intake/exhaust not smoath Keliable connection
=  Brake seizure
*  Clutch slipping
*  Connection is loose or vacuum tube comes
off.

*  Throttle position sensor, intake pressure | Check, repair or replace
temperature sensor ec. faulty Check, repair or replace
= Distributor, ignition coil, cable or sparks | Check and repair

faulty. Repair or replace

= Fuel system faulty Adjust

Engine = Jdle speed stepping maotor faulty Tighten 1o required lorgquee or

reaction dull | =  Ignition timing improper replace sealing gasket,

. Sparks not tightened or scaling gasket
damagzed

*  Valve clearance incomect.

= Valve seai not tight

= Valve stem jammed

Adjust

Disassemble cviinder head and
lap valve.

Repair o replace valve and
valve guide.
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= Valve spring weak or damaged

*  Cwvlinder head gasket leaky

*  Piston ring jammed or damaged

Piston, piston ring or eylinder damaged.

Replace valve spring.

Repair or replace

Replace piston rings

Replace piston  rings  and
piston  Re-bore cylinder or
replace cylinder.

= Distribator, ignition ¢oil, cable or sparks
Faulty.

Check, repair or replace
Check, repair or replace

*  Throille position sensor, intake pressure | Check and adjust
temperature sensor ¢, faulty Check, repair or replace
Speednot | = Fuel pressure not steady Repair or replace
stable *  Nozzles faulty Check and repair
*  ldle speed stepping motor faulty Repair or replace
*  Voltage too low Repair or replace
= ECU fauliy
= Vacuum hose leaky
*  Distabanor, gnition coil, cable or sparks | Check, repair or replace
Faulry, Re=adjus
* Ignition timing improperly adjusted Check and repair
¢ Fuel pressure adjustor and nocles Faulty Check, repair or replace
= Throttle position sensor, intake pressune
temperature sensor eic, fauliy Repair or replace
=  ECU faulty Check and repair
= Airintake/exhaust not smooth Adjust
*  Eanh ennchment cable prounded Clean or replace
= Imtake pressure temperature sensor clogged | Repair
* In front of or near exhaust system oxygen | Tighten to required torque or
sensor leaky, replace sealing gasket.
Fuel «  Sparks not tightened or scaling gasket | Adjust
consumplion | damaged [igassemble cvlinder head and
too high = Valve clearance incorrect. lap valve.
*  Valve scat not tight Repair or replace valve and
*  Valve stem jammed vilve puide,
= Valve spring weak or damaged Replace valve spring,
= Cwlinder head gasket leaky Repair or replace
*  Piston ring jammed or damaged Replace piston rings
¢ Piston, piston ring or cylinder damaged. Keplace  piston  rngs  and
piston, Re-bore cylinder or
= Valve seal improper replace cylinder.
. Brake scizure Repair or replace
#  Thermostat faulty Repair or replace
*  Tire pressure nol nermal Replace
Adjust
L]l * Ol dradn plug loose Tightening
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CONSAET 0N O3l pan bolis loose Tightening
oo big 0l pan gasket deteriorated or damaged Replace scal

Camshafi seal leaky Feplace

Cylinder head gasket leaky Replace

Ohl filier not tightened Tightening

0Ol pressure switch loose Tightening

Cylinder head gasket broken or damaged Replace

Camshaft seal leaky Replace

Piston ring jammeed Femove carbon amd  repair

Piston and cylinder worn PIston rings.

Piston rings and grooves wormn Feplace or bore and replace

Piston ring opening position incemect piston.

Valve stem seal wear damaged. Replace piston  rings  and

Valve stem worn Piston,

Adjust piston ring opening.
Replace
Keplace
Chl pressure switch faulty Replace
Ohl insufMicient Add oil sulliciently.
Fuel pressure Ol filier net clogged Clean
insufficient il pump performance poor Replace

Oil pump safety valve worn Replace

All moving panis clearance oo big. Replace worn pans

Coolant i;su_mcicnl Addd coolant.

Wiater pump belt slack Adjust

Thermwosiat malfunction Replace

Water pump performance poor Replace

[gmition timing misadjusted Adjust

Radiator clogged or leaky Clean, repair or neplace.

Adrin cooling svitem Check waler pump  suclion
rubber pipe clamping part for
leakage; check cylinder head
agket for air leakage, replace

Owverheat Engine oil variety incorrect as necessary: vent air from

Ol filker or oil sereen clogged

Ol insufficient

Chl pump performance poor

il leakage

Brake seizure

Clutch slipping

Cylinder gasket damaged (blow-by)

thermostal cap exhawst switch.
Replace with correct variety

of oil.

Replace or clean (oil filer net)

Again add sufficiently,

Repair or replace

Repair

Repair or replace

Adjust or replace

Replace
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1.10.2 Engine Maintenance Norms
1.10.2.1 Cleaning and protection of engine

Auto engine is composed of many precisely processed parts with extremely high
precision of surfaces. which can be measured only by micrometer. Therefore,
carelulness and cleanness are very important in mantenance of any mner parts of
engine. Notes:

(1)} During assembly, apply enough engine oil to friction surfaces o protect

and lubricate inner working surfaces,

(2} When disassembling valves, pistons, piston nings, connecting rods,

connecting rod beanngs, and crankshalt main bearing, specifications should be
lollowed.

{3} Reassemble them to the same positions and same matching surfaces as in
disassembly.

(4] Before mamtenance of engineg, remove battery cables.

(5) If not, hamess or other electronic elements may be damaged.

(6) The four cylinders of engine are numbered 1, 2.3 and 4 in the sequence

from crankshaft belt pulley 10 flywheel.

1.10.2.2 General description of engine maintenance

(1) When lifting engine, jack should not be supported dircctly against oil pan.

Due to slight clearance between oil pan and o1l pump flilter, improper operations may
lead o deformation of oil pan to further damage oil sensor.

(2} MNote: when engine 18 running, and maintenance 15 needed, 12v electrie

system may be seriously shori-grounded and such damaged.

(3) If electrie terminals may be grounded, remove battery carth cable,

(4) Whenever air cleaner, and intake manifold are disassembled, all inlets

should be covered to prevent forcign matters from occasional entening,
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[5) When disassembling cable adaptor, it can be held only by hand, and

harnesses are not allowed to be pulled. As for plugs with clips, be sure that they can
be removed only after clips are pressed open.

[6) When connecting clip-type plugs, insert them until “rattles™ are heard,
which means that they are reliably connected.

1.10.2.3 Preventive measures for maintenance of fuel system

1 Maintenance should be carried out at a well-ventilated place, 'When
{ p

working, it is strictly forbidden to smoke, and be away from open fire.

(2) Fuel injection engine: Even if engine is closed, fuel supply ling 1s stll in

high pressure state, any loosening and disconnection of fuel line may directly cause
danger to maintenance personnel. Therefore, before fuel supply line is loosened or
disconnected, be sure that pressure is reduced in accordance with "fuel depressunzing
procedure™,

(3) Adter fuel line is disconnected, a small amount of fuel may stll flow out.

(4) To prevent any damage 1o personnel, connectors o be disconnected
should be covered wath cloth. After reassembly, the cloth should be kept in required
container.

(5) When engine and e¢xhaust system are still in high temperature, it is

prohibited 1o start engine while disassembling fuel pump relay.

(6] Methods for connecting fuel or fuel steam hoses are different for different

pipes. When reconnecting fuel or fuel steam hoses, be sure connection is correct and
each hose 15 tghtly clamped.

{7T) After connection, hoses should not be twisted or knotted.

(8) When reassembling injector or fuel pressure regulator, apply main shaft
oil or oil 1o O-rings.

1.10.2.4 Fuel depressurizing procedure

After engine is conflirmed 1o be conled down, release fuel pressure according 1o
following procedures:
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(1) Set gear-shift mechanism to “neutral position™, pull parking brake system

to position and stop driving wheel.

(2} Remove the plug at fuel pump relay.
[(3) Remove fuel filler cap to release steam in fuel tank, and replace it
(4) Start engine until remaining fuel 15 consumed. To reduce Tuel pressure in

fuel supply pipe, restart engine 2 =~ 3 times, ¢ach time about 3 seconds. At this time,
fuel connecting pipes are in safe conditions for maintenance.
[5) After mamntenance 15 completed, msert plug into fuel pump relay.

Fuel leakage inspection procedure

(1} After fuel system maintenance 15 completed, check 1t according o the

following procedure to make sure there are no leakages.

[2) {Gasoline engine) tum on ignition switch for 2 seconds (to set fuel pump

working), and then turn it off,

(3) Repeat the above-mentioned procedure 3 ~4 times to exert pressure for

fuel supply pipe (until pressure is felt by hand at fuel retum flexible pipe).

(4) Under this conditions, check all parts of fuel system for any leakage.

(5) (For diesel engines) loosen bleed screw of fuel injector, and press fuel

pump Lo discharge air until oul-Mlowing fuel has no air. Tighten imjector bleed screw,
press fuel supply pump, and check fuel supply pump - fuel filier - fuel injector pipe
and all fuel return pipes for any leakage.

(6] If no fuel flows out of bleed hole, it means the fuel pipe between fuel tank

and fuel supply pump has air leakage, and it 15 necessary to check and repair fuel line.

(7) Under the condition that harmnesses of engine have been well connected,

start enging to check high pressure fuel pipe for any fuel leakage.
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Chapter 2 Clutch

2.1 Clutch Structure

The clutch for Chang An SC1021 series truck is a single-plate diaphragm-spring
clutch, consisting of a drive part, a driven part, a hold-down mechanism and an
operated clutch mechanism. The flywheel of engine and the pressure plate belong to
driving part and the friction disk belongs to driven part. The hold-down mechanism
includes hold-down springs and the pressure plate; the operated clutch mechanism
includes release lever and swing arm for release bearing. Refer to figure 2-1.

Figure 2-1 Diaphragm-spring clutch

1 = Guide bearing, 2 — Flywheel, 3 = Driven plate, 4 — Clutch cover, 5- Release
bearing, 6 — Clip, 7 — Release fork, 8 — Protection Cover
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2

Dretails of A

Figure 2-2 Lavout of clutch cable

1 — Base plate, 2 - Sleeve, 3 — Installation bracket for hold-down lever, 4 — Cross
member, 5 — Cable adjusting nut

2.2 Data for maintenance of clutch

Table 2-1
Model Clutch for JL465 Clutch for JL474 Clutch for ¥ D480
Gap of clutch yvoke (mm) 2 b
Height of clutch pedal {mm) 122—155
Freaclnchpedaltravel(mm) | = = = © 7.

2.3 Maintenance of clutch
2.3.1 Disassembly of ¢clutch

(1) Lift the vehicle with jack or lift, mount the installation bracket or lock the lifting
mechanism;

{2) Remove male connectors of backup-lamp switch of clutch (figure 2-3);

(3) Disconnect the ground wire from the transmission;

il T ommmiinem R B i e v - el o b e o i om - almewna ol B o i ol mmaml emnalle - i i
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Figure 2-3 Male connector of backup lamp switch  Figure 2-4 Remove drive shaft

| — Connector of backup lamp switch, 2 — Transmission housing | — Dnive shaft, 2 -
Flat-tip screw driver, 3 - Spanner, 4 - Drive axle
(5) Remove the drive shaft and take off drive shaft
asscmbly (figure 2-5);

(6) Remove the flexible speedometer shall from
transmission;

(7) Remove cable joints of gear selection and
change lever of transmission and remove cable bracket of gear selection and change
lever;

{8) Support the engine and the transmussion by using the bracket and respectively
remove bolts, hanging bolts and nuts connected to transmission and engine;

Figure 2 -5 Removing the drive shall

(9) Remove the transmission when the transmission does not connect to the body, the
engine and other parts;

{10) Lock the flywheel with retaining driver of flywheel (figure 2-6);

{11} Remove tightening bolts from clutch cover with spanner and remove cluich
assembly from flywheel (figure 2-7);

{12} Remove the bearing from the clutch shaft (higure 2-9);
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Figure 2-6 Installing the retaining driver of flywheel Figure 2-7 Removing
clutch cover

1. Clutch cover, 2. Flywheel; 3. Retaining driver of flywheel

Figure 2-8 Removing the bearing of input shaft  Figure 2-9 Removing the bearing

1- Special removal tool, 2- Flywheel

2.3.2 Service of main parts
{1} Driven disc

If the friction disc is slightly oil stained, clean it with gasoline oil then dry it with
flame of blowtorch; if it is slightly hardened and burned, grind it with coated abrasive;
If it is seriously worn and the depth of rivet head is less than the limit or it has cracks,
and 1t 15 separated and senously burnt or o1l stained, replace the driven dise, as shown
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Figure 2-10 Rivet head depth measurement for driven disc
(2) Pressure plate, diaphragm spring

If the working surface of pressure plate is burnt, cracks and is slightly scuffed, grind it
with oil stone. If the depth of groove is more than 0.5mm or the Matness error is more
than (.12mm — 0.20mm, grind and repair immediately. However, the total grinding
amount should not be more than the limit (Imm - 1.5mm). After grinding, the
pressure plate should be carried out the balance test again.

Check the diaphragm spring 15 wom. Check the depth and the width of diaphragm
spring with vernier caliper and the amount of wear cannot exceed the limit. Refer o
figure 2-1.

The pressure plate and the diaphragm spring cannot be removed and should be
replaced assembly at the same time.
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{3) Release bearing

Turn the bearing with hands and check if it is flexible. It abnormality is found, replace
it at once. This bearing is permanently lubricated so that it is no necessary to clean or
lubricate. Refer to figure 2-12,

Figure 2-12 Inspection of release bearing
{4) Cluich cover

If the pressed-steel clutch cover has cracks, repair and weld it. Build-up weld can be
used if any steps appear on drive window (hole) due to wear. If it is warped. correct it.

2.3.3 Assembling and adjustment of clutch

2.3.3.1 Assembling process and precautions for clutch

(1) Make sure friction disc is clean and apply grease to each joint.

{2) Check markings for assembling and mounting, Make sure the installation

between clutch cover and pressure plate, balancing batch and clutch cover, clutch
cover and flywheel should comply with original markings or positions so as to avoid
balance destruction.

{3) Make sure the direction of driven dise during installation and the shorter

side of disc spling hub faces o the flywheel.

[4) To ensure axiality of driven disc and crankshaft and easy installation of

transmission, insert the disc by using anther transmission of this vehicle or special
guiding axle during installation and localize by using guiding axle at the end of
crankshall.

{5) The heavy repaired clutch should be carried out the balance test along
with crankshaft flywheel before loading.
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(1) Gap of yoke

Loose the adjusting nut for clutch cable, hold the inside of bracket for clutch with a
straight steel ruler, poke the cable, observe the free travel of cable and make sure this
free travel complies with requirements. Refer to figure 2-13.

Figure 2-13 Gap adjusting for yoke (this figure shows 480 engine clutch adjustment)

{2) Free pedal travel

Slightly press the clutch pedal until the clutch generates resisting torce. Refer to
figure 2-14,

Free pedal ravel

Figure 2-14 Free pedal travel inspection
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Inspect the height from ground to pedal. Loose the lock nut, rotate the stop bolt until
the height meets the standard and tighten the lock nut. Refer to figure 2-15.

o

Height of pedal

Figure 2-15 Height from ground to pedal
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2.4 Diagnosis of cluich

Common faults for the cluteh include slipping, difficult disengaging, vibration, noisy,

grabbing clutch, etc.
Condition Possible cause Correction
* Small free clutch pedal travel. Adjust free travel,
* Womn or oily clutch disc. Replace clutch dise.

* Warped pressure plate or [lywheel surface.

Replace pressure plate  or

Ppg * Weakened diaphragm spring. flywheel.
* Rusted clutch cable, Replace cluich cover.
Replace cable,
* Large free clutch pedal ravel, Adjust free travel,
*  Weakened diaphragm spring or worn spring tip. | Replace pressure plate
* Rusted input shaft splines. assembly.
Diffieult ) g :
disengaglin * Damaged or worn splines of transmission input Lubrun:uln:*..
shaft. Replace input shaft.
* Execessively wobbly clutch disc. Replace dise.
* Damaged or oily clutch disc. Replace disc.
*  Gilazed disc. Repair or replace disc.
* Dily disc. Replace disc.
* Release bearing shides unsmooth on input shaft | Lubricate or replace  input
bearing retainer. shaft bearing retainer.
* Wobbly clutch disc or poor facing contact. Replace disc.
Cintch *  Weakened torsion springs in clutch dise. Replace dise.
vibration *  Clutch disc rivets loose. Replace disc.
*  Warped pressure plate or flywheel. Replace  cluich  cover or
* Weakened engine mounting or  loosened | flywheel.
mounting bolt or nut. Retighten or replace
* Ragged pressure plated surface. suspension cushion.
= Ragged disengaging pawl of pressure plaie. Replace pressure plaie,
Replace pressure plate,
*  Womn or broke release beaning. Replace release bearing.
* [nput shaft front bearing wormn down. Replace input shaft bearing,
*  Excessive rattle of clutch disc hub. Replace disc.
Moisy clutch | * Cracked clutch disc. Replace disc.
* Pressure plate and diapheagm  spring  are | Replace disc.
rattling. Replace disc.
* Damaged friction disc,
= Clutch disc facings are soaked with oil. Feplace disc.
*  Clutch disc facings are excessively wom., Replace disc.

Girabhing
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Chapter 3 Transmission

3.1 Diagram of transmission
LSS, CASSI0 and CASS2S Ave-stop transmissions are sdopied for Changan Iight truck and they match with

engines YNDMBSO, 48521, 49008, 4900ZL, 410008 and 4 1000B-2 respectively.

The diagram is shown in Fig. 3-1.The transmission is an ordinary gear-three shaft one which has five forward

stops and one back stop. The transmission is realized by three synchronizers. Stops are ghifted by full synchronizer.

4567 8910 i 12

T |

LT I'||I~|I 'I'| '-'| 1 |
P L —

W "||

mlii .,
y { 1 h I',
[ { ' ‘
[ ] i o I| I. I'.
., .'f .'r / "I‘-. II'. \
Mauann 20 I1®1&E 017 [ 15

Fig. 3=1 Dramgram of five-8100 IRASmIsson

l-imput shall; J-mput shail seal: 3-frond casanp: d-back @op slip setting wheel: 5+ back pear bheating: Gerear casing: T-inpus shall hird
stop gear; Ehigh specad sanchnonicer gear hubg S<high speed syrchroniser gear sleeve; Hkinpun shafl foanh geor; 1 -extension wnk;
1 Z=ail filler; | 3spoed meler deven gears |d=main shafl; |S-xiensson tank rear seal; [f-speed mcter doving gear; 1 7=0al drain; 1 2-fiith

stop synchroniece gear hub; 159-6ilth sop synchronieer gear shevve; 20-medaum shafl; 21-scoond =top goar of medaum shaft; 22-low specd
symchronizer gear sleeve; 23-low speed synehronizer gear huh; 24-first stop gear of mediem shafi

3.2 Main parameters of transmission

Table 3-1

Tramsmission model LG5S CAS520 CASS52S
Center distance (mm) Ell| 13 £5

M. input torguee (N} 150 200 250
Lubricating il designation BOW )

Lubmcabing o1l eapacuty (L) 1.1 1.7 1.7

Inpaut, ouripas Ball bearing
bearing I Heavy comical roller
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shop Five stops for forward (synchromizer), one stop for backward
| 4008 6.ATE 6478
1] 2,244 3.295 3344
Transmission ] 1.336 .92 19402
ratio I 1 I.345 1.345
W 0839 1 I
[ 3.522 5,830 5830
Ad thread LOCTTTE 222,242 262
Sealing gloc
At plane Y - 24K
Axial clearance of medium shaf
0=055
conical bearing (mm)
Tightening torque of lecking nut at
T80-- (Wb 180 = 200 20y = 250
ends of shufis (M)

3.3 Structure of transmission

3.3.1 Siruciral components, see drawing list,

3.3.2 Power transmission

Meutral

Synchronizcer component jomting sleeve on main shall is at peutral position and makes the slop gears on maun
shafl engage with the relevant gear and operate withoul loading so that no power can be tramsmitted o main shafl via
symehronizer,

Power transmission of first stop

When gear lever 15 set af “low spesd™, selector fork of low speed gear pushes loaw speed synchronizer to low
sped driving gear which engages with dog tooth, making low spesd gear on main shafl engage with low speed
doving gear of medium gear component, In that manner, the power from inpul shall component 15 transmitied 1o
e geor shait companent after one stage of deceleration and then from medium gear shafll companent 10 mun
shaft via onother stage of deceleration,

Power transmission of second stop

When gear lever is sel al “Second stop™, the same low speed gear selector fork pushes low speed synchronizer (o
anather direction making the second stop gear of medium shaft engage with maim shaft geor, At that tme, similar

wrth the Bret elar twvives rasetaicetan  aflier iy cdmrae aF dicelberaitian (e naaiet nraciced By asaerme 1€ imneiad
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secomd stop gear,

Power transmission of third stop

When gear lever is set o1 “Third S10p”, high speed shift fork stirs mesh collor of synchronizer (o make the third
stop gear on intermediate shaft and the third stop gear assembly on maim shafl engage and synchronize, se the power
from imput shaft i= sent 1o mamn shaft via intermediote shaft and synchronizer realizing power transmission of the
third stop,

Power transmassin of fourth stop

When gear lever is set ol Fourih Stop. high speed shift fork make high speed synchronizer connect with gear of
imput shafl assembly via dog gear thus directly coupling input shaft sssembly and main shaft assembly. Al this case,
there is no deceleration happened and engine crane shaft drives main shaft directly vio input shatt.

Power transmassion of fifth stop

Th fifth stop is also called overgear. When gear lever is sel at Fifth Stop, shift forks of back and HAh stop gears
push synchronizer sleeve to make the sleeve engage with fifth stop gear of main shaft and transfer the power of
intenmediaie shaft io main shafi thus driving the vehicle.

Back power transmission

When gear lever is st ot Back, shift forks of back and fifth stop gears push synchronizer sleeve to make the
sleeve engage with back gear of main shaft and transfer the power delivered to intermediate shaft by input shafi to

main shaft via back shaft.

3.4 Wear analysis of main components

The main wear of transmission pants mcludes wear of malching pairs, casing deformation and cracks. These
wears will reduce the working relishaliny of transmission and bang folures such a8 awmomatic disengagement,
disturbed engagement, difficult shift, noase, leakage, elc,

Automatic disengagement is the most common falure of transmizsion, The essence 15 that there 15 an axiad foree
produced on tooth face during transmission of engaged shiding gear or synchromizer sleeve, which 15 more than the
lck foree (the sum of the frction force of tooth face and the self locking force of shift fork) and pushes the gear
from engogement to the neutrsl position sulomotically, Thus the formation of axial Torce is the rool resson of
otomatic disengagement, Theoretically, there should not be any axial force produced by tinsmission of spur gear or
synchronieer sleeve, but the wom parts or deformed cosing may disturb the theoretical engagement condition and

produce axial component force, Furthermore, the reduction of lock force is the conditional foctor of outomatic

Areamonommend  IncdBorant fasih bamoth chenblisd ek misebnneemn ot setll semn ko fhae Toebiner ecradid e
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clearance of the matching positions of gear lever, Lever trembling 15 the projestion of radically or axially vibration

and swing of change gear on gear lever. Noise 15 resulted from the impact duning gear ransmission. For transmission
with symchronizer, difficult shifi is resulted from the disobled function of symchrondzer componenis or locking
COTponenis.

The main wear principles and their effects on assembly working relishility are analyred as follows:

341 Transmission casing

The main wear of transmission cosing mcludes cracks, deformation and wear of beanng hole, They are mpinly
resulied from working losd and self gravity,

The working load 15 the force scted on the casing via shaft and bearing by gear during torque transmission, For
common car transmission with the first and second shafts ot its op, infermediate shaft at its bottom, from engine and
rear drive, the effect principle of working load on transmission casing wear is:

In cam be seem from the transmission process that the radical component forees of transmission between the first
shafi and intermediate shafi and between intermediate shaft and the second shaft act on the front and rear ends of the
casing via shafl and bearing. Their differences in size and direction will result in eccentric wear of bearing hole and
deformation of casing thus making the space between the upper and the lower axes increase and that the space
between the front ends is more than between the rear ends, This will produce panllelism ermor inthe common plane
of the two axes, In the same way, the difference of size and direetion of peripheral component forees dunng gear
transmission will make the casing twisted resulting in parallelism emrer (oblique) in different planes in the direction
that 15 perpendicular to the commaon plane of the upper and the lower axes and the flatness error of the upper plane
(warpage L. Durning emergency braking (including cemtral parking brake), ihe casing may also be twisted but its
twisting direction i3 reverse bo that produced by working lead. When the vehicle runs ofien at low speed glop under
heavy working condition, the casing will bear great twisting moment and so the shape and position error resulted
Trom tee above deformation will be observed more casily.

The above parallelism error of axis produced on trunsmission cosing will make the transmission of eylindrical
gear (o7 jacketed gear) familiar with that of bevel gear and helical gear and produce component Fforee keading o
sutomatic disengagement of transmission. Al the same time, the non-parallelizm of axial lines will make the meshing
area of gears smaller, the unit pressure increased and the elastic deformation larger resulting in edge engagement.
This will inercase the speed vanation and the unevenness of torque during transmission of gear. It s one of the
reasons that produce engagement impact noisc and aggravate gear wear,

The Natness error of the jointing plane Between transmission casing and cover may result in ol leakage,

Under the action of gravity and impact, the front end face of the ransmission which iz Gixed o1 the rear end Face

il e Bl o MToscbhamed eagemr wiall prcabisece ireihne corrmaonn and delosmerlioe ever franbeme af e Gvime baade
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will make the front end face of the casing non-perpendicular to the moes of the Arst and the secomd shafls, The result

i5 the same as the occasion that the rear end Face of the Mywheel cosing 15 non-perpendicular o the axis of the
crankshafi-the direct stop of transmission s easy to disengoge, the beaning of the frst shaft 15 cosy 1o damage, ol
leakage is ensy 1o happen at the odl retum helical Bine of the first shaft as well the driven disk of the chuich 15 ensy 10

3.4.2 Shaft, bearing and gear

The wear pnd looseness between neck joumal and bearing and between meck joumal and gear not only produce
nokse but also will increase their matching clearance leading to the increase of central distonce of engaged pears and
thee destruction of mormsal engagement. For stationary shail, il the back shall or stationary intermesdioste shall Gn tgily
or transitionally with the cosing, when their ¢lesrances are wom exeessively, oil leakage will eccur, I the clearonces
hetween shafl and geor and between shafl and Aange motching spling are wom excessively, both fransmission noise
uml oil leakoe rom outpul shait splime will oceur,

Mormally engaging gears ore easy to damage but slipping shift geors are prone to wear, Frequently, becouse of
impact dunng stop shift, the gears will be wom and their teeth will be shortened. Al the same tme, the axil
component force resulted from wear of hand lever, excessive gear axial clearance, incomplete engagement, elc
becomes the common reasen of automatic disengogement,

3.4.3 Synchronizer

The common deterorations are wear of friction conical spiral groove, wear of lock chamfer of lock ring or leck
pim, If the spiral tip is wom excessively, the oil film will not be broken making synchronous time lengthened and stop
shift difficult. The wear of lock chamfer will make the locking effect wnreliable and engagement before
syrchronization will ocour and produce engaging noise,

344 Control paris

The wear of condrel parts mainly occur at matching position. [t 15 the main reason of iIncorrect engagement that
thit wear i the malching positions of the spherical joant and shift fork, Wear of self-lock device and wear betwesn

shift fiork and groove are one of reasons resulting in sutomatic disengagement.

3.5 Repair of main parts

1.5, 1 Transmission casing and cover
The average cracks can be repaired by welding, but if there are cracks that pass through bearing bole or ones at
installing and fixing position, the parts should be discarded.

When the shape ard position error belween transmission casing and planes excecds the specifications in Tahle

- = .1 ¥ | T B [N P . . . S . RN SRR Py | | e L LI n L
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Table 3-2

Error d:sq:l:i;u-im

Specifications [E]

Flatness error jointing surface between casing and cover
The length of jeinting surface is not more than 2 50mm.

Mo mone than 0.1 3

Mlore than 250-508kmm
More than S0dmm

More than 2 50mm Mo more than .30
Parallelism ermor between jeinting swrface of casing and cover and | Mo more than 0.20
the common axis of the first and the second shafls
Flatness error of the front end face of casing
The max. mensurahle diameter of emd Geee: monz than 20=120mm Moo mare than (L0
MBore than | 20-250mm Mo miore than (L 10
Mdore than 250-5mm oo miore than 0012
Mdore than Smm Moo more than 0015
End face circular run-out of casing front end o the common axis of
the first andd the second shafis Mo more than (0L08
The rmeax. measurable diameter of end face: mone than 30-120mm Mo more than (010
Mdore than | 20-250mm P more Ehan 0012

Mo more than 0.1 %

Flainess error of the rear end face of casing

End face circular run-out of minﬁ-r-iﬁr end to the cormmon axis of
the first and the second shafis

Mo more than 0.1 %
oo more than 0.1

IT the shape and position ermors relevant o all the bearing holes exceed the specifications listed in Table 3-3

because the casing deformation or bearing hole wear, they should be repaired, or, sericwsly, discarded. Sleeve

insertion method may be adopred during repain, not only the shape ereor of hole and its matching error with bearing

but also the position ermor of all axes must be guaramecd. Dunng mantenance, if the shape and position ermors of

ranamission casing are excessive resulling in excessive nose or aulomatic disengagement, they should be generally

discarded.

Specifications For shape and position error between transmission casing and shaf

Table 3-3

Error descrption

Specifications (mm)

Parallelism error beiween axes

Mot 0.02 more than the onginal design

Dimsension crror bebtween bearmg holes

Mot 0.02 more than the onginal design

Raoundness coror of bearing holes

Mo more than §U008

Fil error between bearing hole amd rolling bearing
Basic dimension: msere than 5—=80mm

Muowre tham B0-120mm

More than 120-180mm

Mot 0.02 more than the onginal design
Penal LIS more tham the onganal desigm
Mot (.04 more than the original design

I the fit error between cosing and xing shafl is 0.01 3mm more than the oniginal design ermor, it can be repained

by brush plating or spay coating neck joumnal or brush plating shaft hole,

11 1R vweanr af Rasmrae Besle g 1hie cmcar mmdehima waih tha erborieal saam af P raredello aof oane lavoar manksc 8¢
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The matching elearance between shift fork shaft and the cover (or the cosing) should be 0.04-0.20, If the

maximum vilue is exceeded, brush plate or replace the shaft or cover (casing) with new one as approprte.

3.5.2 Geear and spline

There should not be any obvious defect or irregular wear on the meshing face of gear. For slight defect, grind it
with ol stone; for serious defect, replace it with new one. Check as shown in Fig. 3-2.

For wear of tooth end of jeinting gear of slipping gears maiching with cach other, the overhaul limit should not
exceed 153% of the wooth width, the use limit is 30% of the tooth wadth; the overhaul limit of meshing side clearance
of normally engaging geor should be 0,150,30mm and the wse limit should nod be more than 0,80mm; the overhaul
limit of meshing side clearance of jointing gear should be 0010-0.30mm and the use limit should not be more than
O.febmim; the engaging imprint of gears should be at the middle of the engaging face and should mot be less than 60F%
of the engaging face. Except sleeved gears which may be repaired by build-up welding, if the above requirements
can't be meet, all pans should be replaced with new ones. [n addition, hoth pans in one pair most be replaced o
guarantee the engaging imprini.

The side clearanee between slipping gear and shafl spling should not be 001 3mm maore than the original design.
The side clearances between gear seat, Mange and other non-slipping parts and shafl spline should accord with the
original design. IF the specification is exceeded, the shall spline may be repaired by buitd-up welding, but the side
with less wear should be welded.

Check the slipping splines of shafts determine whether there are phenomena such as serious wear, distoried

tooth, broken tooth, ete. [Fany, replace the shaft. Check of slipping spline (Fig. 3-3)

Fig. 3-2 Check of gear Fig. 3-3 Check of slipping spline

3.5.3 Shaft
For the first, the scoond and the iniermediate shafis, when taking the cormmaon axis of neck jowmals at two ends
a5 datum, the rodical run-put a1 the meddle should net be more than 0.03mm and 0.06mm {for shafis with length of

e than 1Y S0mmms amal msore than S0k STW A recmeciivelv d 11 the emrar oveeeds e ernsscrleaiion coirreed 11
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Check bearings of input shafl, output shaft and intermedione shaft 1o determing whether they rotate smaoethly,

whether there 15 looseness between internal and external rings, and whether there are any abnormal phenomena, such
as sounding, looseness and jamming.

fit betwoeen rolling bearing or gear and neck journal: for interference fit, there should ne clearance after overhaol
and the maximum interference fit value should not exceed the original design; for transitional i, the clearance is
allowed 1o 0003mm more than the onginal design; Tor clearance B, the clearance is allowed o 0.002mm more than
the argimal design. 1T the specilcation 15 exceeded, the neck joumal may be repanred by brush plating,

Fit between bushing and neck joumal and bearing hole: for ¢learance fit or transitional fit, the clearnnge 15
allowed 1o 0.02mm more than the original design;

For interference fit, the original design should be med. I the specification is exceeded, replace the bushing with

NCwW HC,

Fig. 3-4 Check of various transmission shall and support shafi

3.5.4 Control parts

The end wear of shift fork should not be more than 0.4mm. The fit clearance between this end and gear ning
groove should be 0.2-1.0mm. I the specification is exceeded, the wom end of shift fork may be repaired by build-up
welding. The perpendicularity error of shift fork end 10 the axis of fork shaft hole should mot be mose than 0. 2mm. 0
the error cxceeds the speci fieation, cosreet it by pressure. The inspection of perpendicularity error is as shown in Fig,

3=5. Tcan be carnied oul at transmission cover usang square ruler.
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Fig. 36 Inspection of joint ¢leorance between synchrenizer geor ring and hub

The wear of ball end of gear lever and shift fork groove should not be more than 0.4mm and 0.6mm respectively;
the wear of the locating slot of gear lever should not be more than O.dmm.lf the above wear exceeds the
specifications, repair by build-up welding.

3.5.5 Synchronizer

I the clearances between bock ring and joint gear end (lock ring iype) or between friction cone ring and iniemsal
enil face of cone disk (lock pin typed 15 less than the specificd one because of wear of spiral slot of friction cone (The
inspection of jomt clearance of synchronizer gear ring amd hubs 15 shown in Fig, 3-6), the synchronizer should be
reploced with new one, In addition, iF the leck chamfer is worm, repair it by build-up welding, but during machining
after welding, the chamfer angle should be guaranteed o accord with the original design requirement.

IF the bulge ot the middle of the slipping block of leck ring iype synchronzer is worm, replace it with new ome.

3.6 Disassembly of transmission

3.6.1 Disassembly of transmissien assembly
The disassembly of transmission is as follows:
|. Remower the negative pale and the positive pole wires from battery terminals {Fig. 3-7);

2, Remowe the backing light switch plug connector ol iransmission {Fig. 3-81

Fig. 3-7 Remove batlery wires Fig. 3-8 Disconnect backing light swatch plug conneclor
I-hacking light switch plug comnecton, 2-mrsmission casing

3. Loosen transmission shaft bolt from at drive hridee (Fig, 3-9%
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5. Disassemble the flexible shaft of trip indicator from at transmission extension box;

6. Disconnect connectaors of ransmission stick and shifting control stick;
7. Remwve clutch component pump;

E. Support engine and transmission by bracket, remove transmission suspension bolt and mut respectively;

Fig. 3-9 Disaszemble transmisszion shafl Fig. 3-10 Remove transmizsion shall
1-tramsmission shafi; 2-fla serewdriver; 3owrench; d=drive bridge
9. Check and ensure that there is no any connection between transmission and vehicle body, engine and other

components, remove rnsmission and cluich assembly.

3.7 Assembly and adjusting of transmission

There are different assembly processes for transmissions with differemt structure. During assembly, pay otlention

theear features, Main points, precautions and techmical requirements of general assembly and adjusting are as follows:

570 Assembly of subassembly

Cenerally, some subpssemblics (mainly intermedinte shafl, second shafl and transmission cover) need to be
assembled before azzembly of Iransmission.

17 Intermediate shaf

Generally, trmsmission intermediate shafl is a roating shalt, There 15 o pear that s comwected by a key amd
interference fits with the shafl, During assembly, pay attention 1o the position and dircction of gear amd washer which
should be pressed inio place by press maching,

2) Second shafi

(1) when assembling constant mesh gears, adjust their axial clearance using washers to make them accord with
the requaremients of the relevamt car mode], Generally, it should be 0,10-0.30mm in overhaul and its limit value in use
i (.3 0mm,

(2} Pay attention 1o the direction of gear. Especially for tooth sleeve and seat of direct gear, they are ofien

eirinmed with amtamatic disengapement nroal <iructure. iF the eear i9 installed reverse, the function will ke disabded.
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avoid elevated local temperature and expansion due to friction during operation, resulting in wear and damage of

friction conical face,

2 Tramsmission oover

(1} After installed and fixed with locating pin, the gear -l
- . Fork shaft
lever should rotate smoothly without jamming. Guiding axis
(2} Install special ool for shifi fork shaft (Fig. 3-11) 1o
T | C
avoid seli=locking steel ball from popping out,
Locating steel ball Locating spring

(3 Set the firstly mstalled fork shafl at newtral position

and then install other shaffis. Fiz. 3-11 Install shift fork shaft by the guide of guiding axle
{4} Don't omit self-lock or interlock balls and their specifications should meet the requirements.
(3} The reverse lock device should meet the requiremenis, The spherical end of reverse lock pin should flush

with shifling block nodch or extrude less than 0, 5mm,

3.7.2 Technological points and precauwtions during transmission final assembly

(1) The sequence of final assembly is generally intermediate shaft, back shafi, then the first and the second
shalts, and, at last, ransmission cover,

(2) The end clearance of back gear, intermediate shafl (fixed axis) fixed cone pulley is generally O, 10-0.35mm

and the use limit is 1L0O0mm.If the clearance is excessively large, adjust it by gaskets.

(33 Check the axial clearances during installation. The axial clearance of the first shaft should not be more than
0. 10mm and the clearances of other shafts should ns be more than 0.30mm.

i §

-

Fig. 3-12 Adjusting of axial clearance of first shaft of transmission
I-bearimg cover; 2, f=clip spring of bearing; 3-metall mljusting gasket, 4-sealing gasket; S-transmission cosing: T-bearing: B-first shafi

Generally, the axial positioning of spin axis is realized by the bearing at its one end, so ihe ideal adjusiing status is
that bearing cover presses extemal ang of bearing to guarantee no axial clearance existed. This will not only be
beneficial for gear transmission but also reduce the slipping chance between beanng external ring and transmission

casing thius reducing wear loss.
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decrease the thickness of sealing gasket 3 of bearing extemnal ring (Fig. 3-12).The principle o determine the

thickness of gasket 15 that, under the premise that there 15 no ol leakage from bearng cover sealing, press the end
face of bearing external ring ad tight as possible, namely, reduce the axial clearance as possible.

(4] The planes of odometer drive gear and the cam of the second shaft should be even 1o aveid oil leakage.

{5) The normally engaging gear pair between intermediate shaft and the second shaft should align with each
other, 1T they don't align with each other, adjust by adjusting the pozition of imermediate shaft at the front and the
rear end.

(6} For assembled gear transmission mechanism, check wheiher the pear engagement accords with the
requirements;

Engaging clearance: 0.10-0.50mm for normally engaging gear, the use limit is 0.80mm; 0, 10-0.40mm for
Joimnting gear, the wse limit is (L60mm.

Engaging impression: should at the middle of gear engaging face and should mot be less than &0% of the
engaging surface.

(T When ¢overing transmission cover, check that there should be no any foreign matter remained in the cover,
all gears of various sops and shift fork should be at neutral position; after installation, perform engagement test for

all stops, there should not be any abnormality.

3.8 Maintenance of transmission

The main work of transmission maintenance is inspection and replacement of gear oil.

381 Inspection of gear oil

Park the vehicle on harizontal ground and wnscrew odl level check plug, check whether the level of transmission
gear oil meets the requiremients and whether the gear ol is dirnty or detenorated. Replace gear oil if necessary.

3.8.2 Replacement of gear oil

sel transmission gear ol neutral position, star engine and engage clutch. Let the enpine operate ot adle for
3-3min and then stop it and drain out transmission gear ol entirely, Fill flesh gear oil of specified brand with

specilied guantily,

3.9 Common failures and diagnostics

The common failures of transmission are oil leakage, abnormal sound, automatic disengagement, mixed
disengagement, ete,

301 Onl leakmee:
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casing. filler port plug, drain port plug, oil return thread of the first shaft, oil seal of the second shaft {or oil retumn

thread) or bearing cover,
(2) Reason:

The joiming plane is deformed or machined roughly;

The scaling gasket at the jeinting planc is excessively thin, hardened or damaged;

The fixing screws at transmission cover, casing side cover and bearing cover are loosened or their tightening
sequence doesn't aecord with the requirements; The il seal and neck journal are misaligned during installation,
the oil seal is installed reversely or worn, hardened, or the neck journal is misaligned with shaft;

The oil return thread is misaligned with neck joumal, there are serious dirty deposits in the groove of oil
return thread or there are machining burrs which hinder oil return;

The neck joumal of oil seal is worm inlo grooves,

Oil filer, oil drain port plug is loosened or its thread is damaged;

There are casing defects or cracks.

(3} Diagnostic method: diagnosze as ihe following method, The fowchart is shown in Fig. 3-13,

3.9.2 Abnormal sound:

(1} Phemomenoda: the nodses of engagement of ransmission gear, bearing operating, etc are excessively loud;
there are abnormal sounds such as drv grinding, impact, ¢i¢ from ransmission,

(2} Reason:

i), The rolling bearing 15 lack of oil {for example, the leading bearing of the first shaft); its rolling balls are
worn and out of circularity; there are pits, delamination, bruises in raceway; the inner or outer raceway rolls
on shaft or in casing, or the clearance between bearing is excessively large;

&), The gear rotates offset or its teeth are deformed because that the machining precision 15 low or the heat
Irealment process is improper;

@, The tooth clearance is excessively large or the matching clearance of spline is excessively large;

{@). The burrs, projections, ctc on the repaired tooth face are not timmed;

(&, The tooth face has flakes, delomination, defects, excessive wear or the gears are not replaced by pair;

&}, The first, the second or the intermediate shafts is bent and deformed;

(). After repained by boring and nesting, the central clearance of the two bearing holes in casing changes or the
Iwo axes are nol parallel;

& The camber of shill fork aller repair is wrone, of e build-up welding a1 single side is excessivelv thack
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Fig. 3-13 Diagnostic Mow chart of oil leakage of tranamission
& The fixing nut of the second shafl is loosened or the axial positioning of other shafls is incorrect;

&, The groove and sieel ball of self lock device are excessively wom, or, the self lock spring iz Btigued or
broken leading 1o offsel during engagement;
a0, Inddividual gear ieeth are broken;
@, The gear oil is inadequate or deteriorated, or its designation doesn’t accord the requirements, or there are
ocids and ends in the gear odl.
{ 3) Dyiagnostic method: diagnose as the following method. The fowchart is shown in Fig. 3-14,

T 9% Auwtomatic disensscemernt”
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automatically from certain stop back to the neutral position,

(2) Heason:
The engaging portion of the pair of gears engaging with each other is worn to form conical shape;
Because of the change of the position of the hole behind clutch casing, the change of perpendicularity of the
Jointing plane between clutch casing and wransmission casing o the axis of crankshafl, or the bearings of the first

shall and the secomnd shall are excessively loosened, the Dirst shafl, the second shalt and crankshafl are not on the
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Fig. 3-14 Diagnostic Now chan of abnormmal sound of transmission

After engagement, the engagement of gear can't reach the whole length of itz teeth or the self lock steel ball
doesn't enter groove;
The axial clearances or the radical clearances of various shafis are excessively large;

For ransmissions with severn] nomally eneeine eears. the axial clearmnee or medical clearmnce of e
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The groove and steel ball of self lock device is wom seriously, or self lock spring is fatigued or broken.

(3} Diagnostic methed: diagnose as the following method. The flowchart is shown in Fig. 3-15.
@mmic dis:ngagmmb

I the =sop which discrgapes
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carmy oul boad desd by oonlimsous
socclomation o decclomation aflor
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wimm indi forigal
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time =top by sop unlil gear shifl and radical clesrsmce aof] "
jumyps: froes cerlain stop bk @ the the first shail, the second

nealzal palien shafl amd gear of thal siop
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Fig. 3-13 Diagnostic Mlow chan of automatic disengagement of transmission

3.9.4 Speed disorder
(1} Phenomenon: under the condition that the cluich separates completely, engagement or disengagement can’t

e realized: eneavement for cernain speed is performed resulis in anaother amseed.
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interlock device is damaged;

the length of the lower end of gear lever is inefficient, the working surface of the lower end is excessively
wiorn, or, guide slot of guide block on transmission fork s excessively wom;
locating pin of ball end of gear lever is loosened or broken, or ball end or sphere hele is excessively wom,

(3} Diagnostic method: diagnose as the following method, The flowchart is shown in Fig, 3-146,
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Chapter 4 Transmission Shafit

4.1 Structure of transmission shaft

The transmission shafl assembly 15 made up of transmission shaft, front and back universal joimts, which 1s connected
to active bevel gear of driving axle and output shaft of the transmitter via flange joint,

Cross shafl of each universal joint is installed with 4 needle roller bearing,

Transmission shaft assembly with double cross shafis can adapt relative displacement of the drive axis (o the
transmitter caused by change of road conditions and 1oads 1o realize constant speed transmission of output shaft of the

transmitter and active input gear (Figure 4-15,

Figure 4 - | Transmission shaft assembly

1-Transnuissbon shafl assembly: 2-Balonoe bock: 3-Cross shaft; 4-Flange wrench voke of unlversal folm

4.2 Wear analysis of main parts

Wear of the transmission shaft includes spline, cross shaft and beaning, middle support and shafl neck wear and
distortion and deformation of the transmission shafi.

4.2.1 Part wear

The spline is one of the main wear paris of the iransmission shafl, which is basically one-side wear, Afier the wear
becomes loose, the transmission shaft makes sound in accelerator shifiing and the vibration sound from unstable engine
revolution From high shifi o low shift. Besides, the spline is side centering, for excessive wear, it leads to disalignment

of the spline shafi and soline sleeve to cawse unbalance and sound is heard, which s increased with increasine of the
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For the cross shaft and hearing perform rotation, the relative speed is very low and the lubricant film is not easy to form.

Single-side stress may lead o groove on the shaft neck and the matching clearance is imcrcasing, which is similar with
the result of increasing of the matching clearance of the spline,

Looseness of shaft neck and bearing of the middle support of the transmission shaft may cause mdial shimmy by
non-locating of the rotation axis, with the sound increasing with the revolution,

4.2.2 Deformation of the transmission shafi

Deformation of the transmission shafl includes shafl wibe bending, hollow and disalignment of the slafl wbe and spline
joint, The shaft bending and hollow may be coused by collision of prejection on the road or i maintenance,
[hsalignment of the shaft tube and spline joint 15 cansed by improper welding technology,

The above deformation of the ransmission shaft will generate an offsel quantity from the rotation axis o break the

balance. As mentioned above, when the unbalanced part is rofating, the centrifiuge force F will be generated, namely,

F=mrgy =mr(m/30)

Analvzed from material mechanics, for such slim pars like transmission shafl, the centrifuge force will make the
tramsmission shafl further bemded, the bending and deformation will be larger with higher revolution, namely, © s
becoming langer. And the centiifuge foroe is further increasing. The additiona] load accelerates the support wear and the
sound beoomes lowder with increasing revolution. Such vibration may cause unbearable resonance on the vehicle frame
and vehicle body at some revolution.

In addition, sound fransmission shafi may generate elastic deformation caused by ils own weight and make the mass
center devialed from the rotation axis, In the principle, vibration will generate with higher revolution, When ihe
revolution is close to s inherent frequency, resonance will oceur, the amplitude increases dramatically and the

transmission shaft is finally broken. The said revolution is calbed critical revolution ny, For the designed ny is far higher
than e, (Generally mg = 1.2 = 20pa ), 50 such phenomena will not occur in general. However, il the transmission shaft

is lengthened improperly when refiiting the vehicle, ny is decreasing and such phenomena are likely to occur,

4.3 Check and repair of the main parts

4.3.1 Shaft mbe

Radial ital run-out of overall length of the shafi tube shall be in line with rules in table 4=1 (0.2mm bess for car). When
it exceeds the specified valugs, flame is recommended to calibrate, When pressure is used 1o calibrate, shape of ihe

pressure head shall match ouwter diameter of the shaft wbe 10 avoid Matening the shafl ube,
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Length of tramsmission shofi

L

(M L CHMD

ESLLLL

PFermissible emor

Mo more than 0.8

Mo more than 8.0

Mose: Length of the iransmission shafi refiers 1o the distance from the spline shadt end 1o axis of beanng hole of ke shali bebe voke.

IE there is abyious bolkow, sovene collision or crmcking and eic. on (he shall tohe surface, il must be reploced.

4,3.2 Spline shaft and spline sleeve

Radial round run-out of extemal surface of the spling shaft ond shaft neck of middle support of the transmission shafi

ey e be more than O, 1 5mm. When it excesds, cut i off and additsonal welding 15 regquanasd,

4.3.3 Universal joimt yoke

Bearing hole of the universal joint voke and bearing of the universal joint are excessive maiching, when the matching

clearmnce exceeds the specified values, new parts are wsed to replace.

Matching clearance of ¢ross shaft neck of universal joint and bearing of wniversal joimt shall be in line with rules in

table 4-2, IT it exceeds the rules, new parts are used to replace,

Matehing of eross shalt neck and bearing {mnmp Tahle 4—2
Diameter of cross <8 =1 §~23 =23
shafi neck
Permissible maximum (.08 0,10 0,14

clearainde

Verticality error of public avis of two bearing holes of shaft tube yoke o axis of cranamission shaft shall be in line with

rules inwable 4-3, When it exceeds rules, cut off the shaft wbe and additional welding is required. The venticality error

can be detected on the plate with the method indicated in figure 4-2.

Yerticality error of public axis of two bearing hobes of shalt tule yoke fo axis of irpnsmission shafi (mm})

Tabled — 3

External end surface
distance of two holes of

tube shafl yvoke

a73

750

=00 105

=105
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A b
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Figure 4-2 Inspection of vericality error of public axis of iwo bearing holes of shafl wibe yoke 1o axis of iransmission

shafl
I-Square box; 2, 4-V iron; 3-Transmission shafi, 5-Core shaft, 6-Percent meter

4.3.4 Middle support

I bearing, oil seal and rubber panis of the middle support are damaged, they shall be replaced with new ones.
Mutching quamtity of bearing of middle support and shafl neck s =002 = = 0.02mm; motching of ol seal amd oil seal
neck shall be no more than 0,030mm, 1T it exceeds the above requirgments, coating or embedding can be used for repair,
4.4 Balance of the transmission shaft

After overhaul of the transmission shafl, it needs balancing. During balancing, assemble s.lidinll;: voke, universal joint
and dust-proof sleeve on the specified direction. The dynamic balanee test is to be done on professional dynamic
halance testing machine. Dynamic unbalance quantity of any end may not be more than values in table 4-4. The welded
halance picce on cach end may not be more than 3 picces.

Fermissible unbalance quantity of the transmission shafi Tahble 4-4

Outer dimmeter of shafi wbe of the <58 > 58-80

transmiission shaft { mm )

Permissible dynamic unbalance 30 S0

(gem)

After dvnamic balance is realized for the transmassion shafi, lecation marks are dong on the shiding voke and Nange

vioke to avoid breaking the balance,

4.5 Dismounting and disassembly of the transmission shaft

4.5.1 Dismounting of the transmission shafl assembly
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{2) Assembly mark is done on the connection of the flange yoke of the transmission shaft and flange disc of
active bevel pear of doiving axle{Figure 4 = 3);
[ 3) Connection boll of Nange voke of the ransmission shall and MNange dise of active bevel gear of driving
axlel Figure 4-43;
[ 4) Dismount the transmission shaft assembly from the drving axle.
Figure 4-3  Make assembly mark of the transmisston shaft Figure 4-4  Dismount flange voke balt
1-Tramsmission shall; 2-Flange dee of active bevel gear: 3-Assembly mark I-Merewdriver: 2-Boay wrench

4.5,1 Disassembly of the transmission shafi assembly

(1)

(2)

{3)

(4}

Opening ring forceps is used (o disassemble two clamp rings of the cross umiversal joint bearing {Figure

4=3);

Universal joint assembler iz used w pull the cross shafl bearing seat ring 3=4mm out from the universal
joint voke seat ring {Figure 4-6};

Knock on the universal joint yoke of the transmission shaft slightly with hammer o disassemble the cross
shaft bearing seat ring {Figure 4 = 7};

The same method above is used o press the bearing seal ring at the Nange yoke side out, then bench

clamp 15 wsed to clamp the bearnme seal mine. knock om the anere voke shiehtly o wke the seal nne
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Figure 4-5 Disassemble clamp ring of Figure 4 = & Disassemble cross shafi bearing

bearing of universal joint
1-Clamp ring: 2-Opening ring fonceps I-Bearing assembler; 2-Flange voke of universal joim

=

' I
Figure 4-7 Disassemible cross shaft bearing seat ring Figure 4-% Disassemble beanng seat ning ot lange voke side
|-Flange yoke: 2-Bearing seal rings 3-Bench clamp

4.6 Assembly of the transmission shaft

4.6.] Lubrication of cross shaft needle bearing (Figwres 4-9 and 4-10)

The needle is installed in the sent ring of the cross shaft bearng, and appropriste lubrication grease is coated on the seat
ring of the cross shaft bearing and needle.

4.6.2 Assembly of the meedle bearing(Figure 4-11 )

After 4 needle bearings are coated with lubrication grease, the beaning seat ring 15 insered nto the universal joint voke,

ithen the cross shafit is inserted inio the bearine seat rine. knock on the necdle bearine seat rine with hammer slioht]y
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Figure 4-% Lubrication of ¢ross shaft bearing Figure 4-10 Combination of cross shaft and beanng scat ring
4,6,3 Mounting of clamp ring of bearing (Figure 4-12)
Aller the cross shall and needle roller are inserted o the universal joint yvoke hole, 4 clamp rings are used w s the

shaft and Aange of the universal joint.

Figure 4=11 Mounting of needle bearing Figure 4-12 Mounting of beaning clamp ring

|-Bearing seat ring; 2-Universal joint voke; 3-Cross shafi

4.6.4 Mounting of the transmission shaft

Mounting of the transmission shaft is conducted according 1o the opposite sequence of dismounting. During mounting,
assembly mark of Aange voke of the iransmission shafi and connecting disc of the active bevel shall be aligned, Tighten

the bolt and nut according o specified fastening Lorgue.

Tightening torque of the bolt and nut: 60~ 80 N+ m.

4.7 Troubleshooting and experienced analysis
The commaon failures are abnormal sound and increasing walking angle,
4.7.150unding of universal joint and expansion joint:

111 Phenomena: when the vehicle stars or chanees speed. the transmission device makes an utierine sound: when the



https://truckmanual shub.com/
(21 Causes:

() Looseness of bearing of the universal joint caused by wear or impact;
@ Looseness of spline of expansion joint of the transmission shaft caused by wear or impact;

@ Looseness of connecting bolt of flange disc of universal joint,

{3) Diagnosis methods: diagnosis is performed according to the following methods. See the flow chart 4-13.

Sounding of the universal joimt and cxpanséon joint

.

Knock connection bolt of flange disc of
the umiversal joamt with hammer to check

s Lighiness
Yis The connection balt & |oose
l or not?
The sound is caused by looseness l Mo
of connecting bolt of the flange
S ot o mivinl Hold the wniversal joint, driving and driven part of
the expansion joint to check its walking angle
‘I' F
s 18 - . u
Walking anegle of the universal joint it
1 b0 karge o not?
The sound is m!;l&ad by i
A The sound is causcd by | walkin
universal joint angle of the npamimhjﬁ;h:rgn .
-
¥
Emd

Figure 4-13  Diagnosis Mow chart for sounding of universal joint or expansion joint

4.7.2 Sounding of the transmission shaft:
{Phenomena: under sound technical conditions of the universal joint and expansion joint, the transmission shaft
makes regular sound during traveling of the vehicle, it increases with higher speed. 10t is severe, the vehicle body

wibrates and even the steernne wheel foels numb.,
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@ Bending of the transmission shaft or hollow of the shaft tube;

@ When the transmission shafi wbe and universal joint voke are welding, it is not aligned or dynamic balance is
not done for the transmission shafi;

@ Balunce piece on the transmission shaft is dropped off;

(2 The cxpansion joint is not installed according to the mark to make the fransmission joint lose dynamic balance,
or yokes al both ends of the wransmission shaft are not on the same plane:

® Looseness of fixing bolt of hanger of the middle support or connecting bolt of flange disc of the universal joint
makes the transmission shaft deviated:

& Fastening methed of the rubber clamping middle support, which causes front end of the middle transmission

shaft away from the origimal axis.
{3) Diagnosis metlod: the diagmosis is performed aceording o the following method. See Figure 4-14.
4,73 Soamding of the middle support:
{1 )Phenomena; duning traveling of the automobile, the vehicle makes “hoot™ sound, which increases with higher speed.

(2 auses:;

(D Scale, spot, excessive wear or oil leakape of the rolling bearing;
)] Mounting method of the middle support is not proper, which makes the rolling bearing bear additional load,;
@ Damage of the rubber round ring:

(0 Deformation of the vehicle frame,
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Sounding of the transmission shaft

I

'

The following work to be done
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Support the driving axle, start the
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operation of the transmission
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loeseness of No
conrecton  bolt  of
fange disc of the ¥
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Yes shaft tube
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-

The sound is caused by
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su is common Lor
mﬁm?hall bearing unaligned both
rubber clamping, ends, lange
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transmission shafi support
assembly and do
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Figure 4-14  Diagnosis Flow Chart for Sounding of Transmission Shaft

Sounding of the middle support

.

Fill lubrication agent into the middle support

.

Yes

l

Is sound removed?

The sound is caused No l

by o1l lacking of the

bearing

If the middle support is  common  rolling ball

bearing rubber ing  clam 'Lﬂ% iype, loosen all
the fastening screws of all the clamping rubber
ring, after the transmission shafi runs several
turns, retighten it

Is sound removed? Yes

4

The sound is caused
incorrect fastening of the

No middle support

The sound is caused by  poor
technical conditions ﬂ?thﬂ rolling
bearing, dama%c of the rubber ring or
deformation of the frame and cte

end
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4.7.4 Walking angle:

Walking angle of the transmission system is the sum of walking angles of the clutch, transmitter, universal transmissien
unit and driving axle, therefore, it is also called total walking angle of the transmission system. It represents adjustment
and wear of the whole transmission system,

(I Phenomenn: when the amomaobile starts or the speed chanpes suddenly, the iransmission system makes an “utier”™
sownd; the vehiche s sull, the trunsmitter s on the shifl, B up the clutch pedal, loose the park brake, rotate the
transmission shafl with your hond and vou can feel there 15 50 much looseness.

(2 anses:

D Matching of driven picee of the elutch and 1™ spline of the transmitter is loose:

@ Meshing space of transmission gear of the transmitter is o large or the matching of the sliding gear and spline
is loose;
@ Expansion joint of universal iransmission unit and the universal joinis ane loose;

@ Matching clearance of the main reducer and differential of the driving axle and matching of half shaft gear,
half shafl gear and lalf shafl spline and ec.
[ 3 Mnspection methiods:
Inspection of walking angle of the transmission angle is divided mto sections, and the walking angle of ¢ach section is
summarized to obtoin the total values. The experience 15 used 1o check the walking angle, and the angle value con be

estimate with experience. The check can be conducted under the circumstances of flameout of hot conditions:

@ Inapection of walking angles of clutch and transmitier; The transminer is shifted on the shifi 1o be inspected, loose
the park brake, the cluich is engaged, then rotate outpul shall of the transmitter or the park bruke dise from one limit
location 1o the other limit location with your hand. Rotating angle between the limit locations is the walking angle from
shift of the cluich to output end of the iransmitter. Afier the cluich works for cach shift, walking angle of cach shift is
ohiained.

3 Inspection of walking angles of the universal iransmizzion units [ up the driving axle, houl tight the park brake,
then rotate flange disc of the driving axic from onc limit location to the other limit location with your hand. Angle
between the two limit bocations is ihe walking angle of the universal transmission unit.

2 Inspection of walking angles of the driving axle: loosen the park brake, the transmitter is on idle shifl, the driving

axle landed or hraked. ibe rotaie Nanoe dise of the drivine axle from one limit bocaiion o the other limit locaisomn.
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Sum of the above three walking angles 1s the walking angle of the transmission system.
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Chapter 5 Axle

5.1 Structure of the driving axle

The cargo carryving vehicle of SC series manufactured by the factory employs integrated driving
axle, with high carryving performance and passing performance. The driving axle is located at the
end of the transmission system of the vehicle, which is made up of main reducer, differential, half
shafl and dnving axle shell and etc. The function 15 the engine torque fmom the universal
transmission unit is transmitied to the driving wheel via main reducer, differential and half shaft 1o
reduce the speed and increase torque; the bevel gear couple of the main reducer is used to change
dircction of the torque; the differential is used to realize differential speed of the wheels on both

sides ensure different revoelutions and directions of the intemal and external wheels. See Figure

al

2-1.

Figure 5-1 Integrated driving axle
I-Diriving axle shell ; 2-Main redueer; 3.Dhifferential; 4-Half shafi; 5-Wheelhob
5.2 Main technical specifications

5.2 1 Technical parameters of the front axle

Internal inclination of master pin: 7.57
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External inclination of the fromt wheel: 1°

Retating angle of internal wheel: 407

Rotation angle of external wheel; 327

Front wheel toe-an: 2mm-4mm

5.2.2 Technical parameters of rear axle:

Wheelhase: 1485mm

Maximum output torque of the main reducer: BO00 N.m
Supponting distance: 940mm

Main reduction ratio: 5857

Ciear oil quantity in main reducer: 22 L

5.2.3 Tightening torque of main parts of rear axle

Table 3-1
ltzm Tightening torgue
Mem
Fastening bolt of bearing cover of differential 120 = 170
Fastening nul of differential shell and driven wheel &0 =~ 100
Balt and mut of the half shafi 0~ 50
Bolt of bearing seat of driving bevel gear a0~ 110
&
E Connection bolt of main reducer and rear axle shell 50 = 80
o
Big nut of driving wheel 210~ 240
Ol level indication and il discharging plug 130~ 150
[ntermal nut of rear wheel =D 80
External nut of rear wheel =R 50
Fixing bolt for beake bottom plate 50~ 8
Bolt and nut of left and nght differential shells 70~ 100

5.3 Wear analysis of main paris

5 3 1 Rear shell and half shafi sleeve iube
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driving force) and torsion load transmitted by the mamn transmitter, additional load by gravity of

the main reducer and ete., the stresses are so complicated and there are 5o many wears, [t includes:
bending, deformation and cracking of the axle shell; wear and deformation of combination plane
of the axle shell and main reducer shell; wear of excessive combination of the half shaft sleeve
ube and the axle shell; wear of shafi neck of bearing of wheel hub of half shaft sleeve wbe and
the matching part of bearing of external end of semi-floating half shaft and cte.

Bending and deformation of the axle shell make bending alternating stress on the half shafl which
causcs tiredness and cracking, meanwhile, the wheel generates internal inclination and toe-in {or
negative toe-in}, which accelerates wear and leads 1o abnormal wear.

The half shaft slecve tube and axle shell are excessive matching, owing to micro-motion wear, the
outmost shaft neck is most likely 1o be loosed, and it is hard 1o find out if we do not pull the sleeve
tube out. After the matching clearance becomes larger, depending on the second outmost shafi
neck support, the suspension arm is lengthened to make the support toughness reduced. At this
time, the following may occur: when the wheel is overhead, the brake clearance is done; after the
wheel is placed dowm on the ground, it is hard 1o brake. The cause is that when the wheel will not
take the force, after it is placed on the ground, reaction of supports makes the half shaft bend
upwards to reduce clearance ai the lower part of the wheel brake,

Cracking of the axle shell is generally on the steel plate base with maximum bending torgue and
brake bottom plate with collective torsion stress,

5.3.2 Main reducer shell

Main wear of the main reducer shell

Main wear of the main reducer s wear of the bearing hole, location ermor between the axis and
axis, axis and the plane location error owt-tolerance, Especially verticality and position tolerance
of axis of the driving and driven bevel gears affects most on reliability of the main reducer. When
the emor is excessive, there should be no correct meshing mark and meshing clearance, which
causes non=conformed meshing mark and reduced area. It dose not omly make noise, bul also
shortens service life of the gear for collective stresses.

5.3.3 Half shaft

Muin wear of the half shaft mcludes wear, distortion and breaking of the spline, For the hal§ shafi

sphine s the one bearing the maximum torgue, with big wear and distortion. Breaking of the halfl
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5.4 Repair of main parts

5.4.1 Axle shell and half shaft sleeve tube

The integrated axle shell takes shaft neck on both ends as basis, with parallel degree error of the
front end surface no more than 0.30mm and 0.40mm (diameter of the front end surface will not be
more than and more than 300mm respectively ), radial jumping of the external shaft meck shall be
no more than 0.30mm. The sectional axle shell takes combined cylinder surface, combined plane
and internal cone on the other end as support, radial round jumping of the intemal and external
shaft neck shall be no more than 0.25mm. End surface round jumping of the combined plane of
the axle and reducer shall be no more than 0 10mm and 0.08mm (diameter of the combined plans
shall be over and no more than 200mm respectively), Badial wear of the oil seal neck of the axle
shall be no more than 0, | 5mm. Matching of the axle and half shaft sleeve tube shall be in line with
the original design rules. Matching of the sleeve tube shaft neck and bearing shall be in line with
the orginal design rules.

When it exceeds the above rules, the plane can be repaired by scraping or grinding, the shafi neck
can be repaired by galvanization, coating or surfacing welding. After repair, the radial round
jumping shall be no more than 0.08mm. The oil scal neck can be repaired with surfacing welding.
End surface round jumping and radial round jumping of combination plane of the axle shell and
brake hub chassis and cvlinder surface 1o axle shell axis shall be no more than 0, 10mm, Otherwise,
flange of the axle can be repained by grinding.

In case of deformation of the axle shell, it can be calibrated with pressure or flame. 1f heat

pressure is used to calibrated, the heating temperature shall be no more than T00°C.

2.4.2 Main reducer shell

Matching of holes on the shell and the bearing (or the bearing cap) shall be in line with the
original design rules. It is interference, and the limit may not exceed a matching clearance of
0.02Zmm.

Co-axial degree of holes of the left and right bearings of the differential may not exceed 0. 10mm.

Parallel error of the cross shaft support hole axis of the reducer to the front end surface may not be
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Verticality error of the longitudinal axis to the cross axis shall be no more than 0.16m and 0.1 2mm

i(the longitudinal axis length shall be more than and no more than 360mm). The longiudinal and
cross line shall be at the same plane (in addition 1o the hyperbola gear structure) and the location
crror may mot be more tham 0.08mm.

If it exceeds the above requirements, it can be repaired by replacement or embedding.

5.4.3 Hall shafl

Crack detection shall be done For the half shaft, if there is anv cracking, it must be rejected.

There should be no evidemt torsion on the half shaft spline, otherwise, it must be rejected.
Clearance of the spline gear side may not be more than the original design rules 0.15mm,
otherwise, it may be rejecied or repaired by surfacing welding,

Take the spline axis a5 basis, radial round jumping for the unprocessed part in the middle shall be
no more than 1.30mm, radial round jumping of external cylinder surface of the spline shall be no
maore than 0.25mm, round jumping of the internal side end surface of the flange of the half shaft
shall b¢ no more than 0.15mm. When it exceeds the rules, pressure calibration and end surface

grinding can be used for repair.

5.5 Assembly and adjustment of the steering axle

To ensure comrect and reliable connection of the parts, the following points shall be paid anention
o

(1) Before installing the main pin, the standard adjustment washer must be selected o make the
clearance between the upper end surface of the front shaft and the steering joint in line with the
standard;

(2) When installing the main pin and thrusi bearing, add lubrication grease in the lining and
bearing. The thrust bearing is installed in ihe concave seat of the steering joint with opening
downwards, and wood hamamer 15 used to knock the main pin anto the man pin hole;

(3) After locking inserting hole of the cross pin of the main pin, nut on the cross pin shall be
tightened to specified torque, at this time, exposed length out of the hole of big head of cross pin
shall be no less than Imm;

(4] To protect ransition round comer at rool of the Onger shall of the steering joint, intermal

chamferinge of the assembled o1l seal ring or spacing nne may no be less than the transition round
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(5} Nut is used to adjust matching clearance of the intemal and external bearings of the wheel hub,

the bearing shall be free of evident axial clearance o make rotate evenly.

5.6 Assembly and adjustment of the driving axle

Assembly and adjustment of the driving axle includes assembly and adjustment of the main
reducer and differential and assembly and adjustment of the wheel hub. The key point is assembly
and adjustment of the main reducer. The adjustment is the key for quality of assembling. In
addition, adjustment of the main reducer and wheel hub bearing is one the key maintenance johs
for vehieles.

5601 Assembly and adjusiment key points for the differential

(11 When the drven gear is fastened on the differential shell with boll, the boli shall be tighien
symmetrically with specified torgue to aveid deformation. After fastening, check round jumping
error of back of the driven gear, which shall be no more than 0. 1 0mm;

(2} The side with oil channel of gasket of the gear of the half shaft shall aim at the half shaft gear;
(3} The planet gear shall operate smoothly and freely. Meshing clearance of the planet gear and
half shaft gear shall be in line with the original design rules; when it exceeds the rules, it can be
adjusted by replacing the thrust gasket or replacing the gear.

(4) When aszembling the differential shell, please aim it a1 the assembly mark.

5.6.2 Assembly and adjustment of the main reducer

Assembly and adjustment sequence of the main reducer is before the total assembly, then adjust
pre=tighiness of bearings of the driving and driven gears, then adjust meshing mark and clearance
during assembly, In addition, if there is a thrust device on the back of the driven bevel gear, the
thrust device needs o be adjusted. For double-level main reducer, assembly and adjustment of the
second reduction gear can be done.

i 1 JAdjustment of pre-tightness of the bearing
(D The torque of 150 = 180N'm is used to tighten the nut of the wheel hub bearing. meanwhile,

rotate the wheel to make the bearing roller at correct position;

Loosen the nut of the wheel hub bearing about 1/4-173 tums to make cylinder on the intermal nut
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The torque of 150 = 180N-m is used to tighten the external nut, rotate 2-3 turns, then the opening

pin is inserted;
Cutting force at the wheel hub bolt shall be 25 ~ 35N. At this time, the wheel hub can rotate

freely without axial displacement and swinging.

Notes:

When maintaining the wheel hub, it shall be assembled or disassembled smooth to prevent cutting
edge of the oil seal from damaging.

Do not make external seat nng of the oil seal lost.

When replacing internal of the wheel hub, the two edge sealed with oil shall be coated with thin
lubrication grease.

After the wheel hub is adjusted, pay attention 10 temperature of the wheel hub in the first 10Km
travel, such as heating. It means that the bearing 15 over-tightened and it needs re-adjusted.
(2)Adjustment of the main reducer

Main reducer of the rear axle is to increase the torque from the transmitter to reduce revolution
and the torque is distributed to the left and right wheels. Bevel gear of main reducer of the rear
axle and bearing have been selected and adjusted before leaving the factory, under general
circumstances, it does not need o dismount and adjust. When the gear is worn, clearance at the

gear side and axial clearance of the bearing is excessive or evident abnormality or damaged pans,
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= FEET, o =

Figure 5-2 Main reducer and differential
I-Main cone locking nut; 2-Flange: 3-Adjustmemt gasket;, 4-Main cone: 3-Rear bearing; 6-Differential bearing:
T-adjusiment nut; ¥-Cross <hafly Y%-Driven bevel gear; 10-Hall shait gear; 11-Locking picce; 12-Plantary pear;
| 3=clifferentind shell; 14-Reducer shell; 15-%eal ring; | = just E:IEE'I:I

11 Adjustment of pre-tightness of bearing of the main reducer
a  Dismount the rear axle from the transmission, then the torque of 210~ 240N-m is used to

tighten the flange nut 1, then the hand is used to pull the flange 2, it should be no clearance,
otherwise, it needs adjusting.

b Adjustment of bearing clearance of the main reducer is realized by adjust the pasgker 3
between inner ring of the two bearings. After adjustment, the force of 1.5 = 2.58N-m can be

used 1o rotate the driving bevel gear by the Nange 2 inner holes.

¢ Adjustment of pre-tighiness of the differential bearing is realized by tightening nut of the

differential bearing with a torque of 130 ~ 150MN-m, without axial displacement and the
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different shell, all the screws must be cleared and fastening gel is coated for the screws

(Kerui 271 screw Fastening gel is used).

21 Adjustment of tooth surface meshing and 1ooth cleamnce of the main reducer

Mote: if there 15 a greal difference in adjacent teeth of the driven gear in the comact area, the

driven and driving bevel gear shall be changed unnl it is the same.

ia

The wmh surface meshing employs both-side coating method 10 inspect on the driven
bevel surface, requiring the meshing mark in the middle and close 1o the small end and
tooth top, with length 6056 of width of the tooth surface and 1.5mm away from the tooth
top in height. Adjustment of the mark is realized by increasing or decreasing adjustment
gaskets between the driving bevel gear bearing seat and the main reducer shell, with

thickmesses of 0.1, 0.15, 030 and 5mm and the surface shall be flat and smooth.

The tooth clearance is 0.15 = 0.30mm and change of the clearance at the gear side may not

be more than 0.10mm, which is realized by adjusting differential bearing nut to move
location of the driven bevel gear. If the clearance is more than the specified values, the
driven bevel gear shall move to the direction of the driving bevel gear, otherwise, it will
move in a reverse direction. To ensure constant pre-tighiness of the differential bearing, the

in and oul quantity of the adjusiment nuis of both ends must be consistent,

Mote: if there is a greal difference in adjacent teeth of the driven gear in the contact area, ihe

driven and driving bevel gear shall be changed uniil it is the same,

Table 5-2
Adjustment
Cicar contact arca
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5.7 Maintenance of the axle

1 . Before checking the front and rear axles, tighten the main torgues of fastencr and
lubrication grease shall coat lubrication grease on it
2 . After assembling, the front and rear axles shall perform a break-in operation of 1000Km.
In the 200Km travel, the vehicle shall be without load. In the 200-1000Km travel, check
temperature of the wheel hub, if'it is heated, it is tightened by the bearing and it needs adjusting.
3 . After the break-in period, check fastening of the nuts, add lubrication oil on the upper and
lower parts of the steering joint as well as the cross straght pull rod ball pin.

4 . Mamntenance of rear axle

{ 1) During normal travel and maintenance, ¢lear oil dirt and dust in the ventilation
hole of the rear axle shell 1w ensure smooth venation. Afier the ventilation hole is
blocked, pressure in the rear axle shell will be increased, which leads to oil
leakage at the jont.

{2} When maintaining, check lubrication oil surface in the rear axle shell o add or

replace the lubricant, The 187 hyperbola fraction gear oil must be used, otherwise,

the tsoth surface will be wormn,
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bearing, ¢lean main pin of the steering joint, the cross straight pull rod ball s added with

lubrication grease, check oil level of the reducer and adjust the woe<in. Check fastening of the balt
and nut and adjust the brake clearance.

6 S0000km for second-level maintenance: dismount and adjust the main reducer, differential,
and clean and replace the oil, dismount and check the wheel brake, there should be no wear,
aging and deformation on the pump leather cup, check and dismount the steering joint and cross
straight pull rod joint,

7 . Lubrication oil and lubnication prease

Table 5-3
Maintenance | No. Lubrication part Lubrication grease
4000km | Main pin of the steering joint
2 Ball pin of cross pull rod
BON0km 3 Check oil level of the main reducer, if necessary, add 188 fraction
hvperbola gear oil
1 20000k 4 Wheel hub bearing Lithium-hase lubrication gresse
24000k 5 Replucement of rear nxle gear oil 180 Fraction hyperboela gear ol

(1) Sulfur and phosphorous middle load {GL-4) or heavy load (GL-5) vehicle gear oil
and 184 fraction gear oil is recommended For rear axle.
[2) Lubrication grease: lubricotion grease is used for the wheel hub and lubrication

points, GM lithium grease meeting GB3670-85 requirements for vehicle is

recommended.

5.8 Troubleshooting and experience analysis

Failures of the driving axle is oil leakage, overheating and abnormal sound,

5.8.1 Ol leakage,
{ 1 JFailure: obvious oil leakage mark can be seen from the oil adding faucet, oil discharging

faucet, oil seal or the combined surfaces.

| 2 ) Causgs;
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il seal shafi neck 1o be grooved;

Deformation of the combined surface or coarse processing;

Scal gasket at the combined plane is too thin, hardened or broken;

Looseness of fastening screw at the two combined surface or xing method of the
screw not conformed;

Block of the ventilation hole;

Casting defect or cracking on the axle shell
{ 3 ) Diagnosis method: diagnosiz for oil leakage of the driving axle is the same as the
method for oil leakage of the transmitter. Befer to relevant contenl.
5.8.2 Owerheating
{ 1 ) Failure: after traveling some miles, touch middle of the driving axle shell, the heating is
unbearable;
[ 2 ) Cauges:

The gear odl is not sufficient, worsening or non-conformed brand;

The cone rolling bearing i3 too Gezhlened;

Meshing clearance of bevel gear of the main reducer is 100 small;

Meshing clearance of planetary gear of the differential and half shaft gear is oo
small;

The il zeal i oo tightened;

Back clearance of the thrust gasket and driven gear of the main reducer is too small.
{ 3 ) Diagnosis: it is performed according to the following method. See Figure 5-3 on the

fow chart,

5.8.3 Abnommal sound:
{ 1 ) Failure: when the vehicle drives at some shift, the driving axle makes loud sound, when

the vehicle drives withoul power or al low spead, the sound is reduced or disappeared; when the
vehiche drives and run without power, the driving axle makes loud sound; when the vehicle ums,

it makes loud sound, and drive in a straight line, the sound 15 reduced or impaired; when the
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sped, the drving axle makes “goggle”™ sound,

[ 2 ) Couses;

Damage, severe wear of excessive looseness of the rolling bearing,;

Severe wear of bevel gear of the main redweer, gear deformation, teoth broken,
inappropriate adjustment of the meshing surfece, oo small or big of the meshing
clearance, uneven meshing clearance or not replaced in couple;

Dreformation of drven gear or loosencess of connection of main reducer;

Looseness of fastening nut of Nange disc of driving gear of the main reducer;

Deeformation of shell body of the main redueer or shell of the differential;

Loose of matching of differential and cross shafi;

Overheating |
* Is gear oil level 1o hi-
After the vehacle travels some miles, li““.-?”' i :
touch middle of the driving axke with l
your hand l, No Orerheating s
1 Twist the gear il ﬁﬁm[szlm
with your hamd ity of ]
Is local overhemting :ﬁl gear
OF COMITON *
overheating Common | ls viscosity too high,
‘|r por Imfuﬁf of
mam=gon e
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Figure 5-3 Flow Chart for Overheating Diagnosis
Looseness of matching of the planetary gear hole and cross shafi, woo small or oo big
meshing clearance with the half shaft gear, severe damage, deformation or cracking
of meshing surface with the half shafl gear;
Looseness of matching of half shaft gear or half shalt spline;
Insuflicient gear oil, small viscosity or non-conformed brand,
Dirt or metal powder i the gear oil

( 3 YDiagnosis method: it is conducted according to the following method. See Figure 5-4 on

the Mlow chart.



https://truckmanual shub.com/

Abnomal
v

%

Ithers is abnormal sound for shifting or nen-shifting
e, check gear ool i the deving e [irsL

v

Lm Ih.'r:nilrg brake., the ramritier at the e shil,
dise ofihe driving aule slong the rottion

the avis b check meshing clearance of ome
mﬂ:n[m beve! o the driving rassmissia device

L

Is kil quantity and oil quality

M

The sound i caused by insafficicnt o quartity, how Yo

ViR of noneo formad brasd

Hnld flamge disc of the driving axle, pull aﬂpt.lshm:

dise along he

asis and eheck  looseness of cone

nﬂarrﬂﬂgbeﬂg of the devang shafl.

. Yes
Is an
o 1
The soend &
JHe causol by foo big
Rlepicdiiroae, || 0 Meby L

i rotate v o it ocatacn o byl
e ol i ot g

v

l {:L;'rilkmg angleton | Ys
e I5 the cone redling beanng loose?
No ¥
¥ ¥ L0 Tie semi s comed b s newr f e Lh:um.“
The sound is If necessary, dismount the drivi hod 0 kebemain . loeseness of the
ca-used by part on the ransmission shafi ol vl b f e driving axle.
I of A transmission diviee, then pry o e, i ame o e
rodling is used 1o lift up the driven gear to nisha e moes o clonniee
of the driving check tightness of bearing of the rﬂfﬁlmﬂmi
differential ot el semerion of e vt prat
1 i s o e ot il &
Yes | S 1
' Is rolling bearing
Bsthere sound with shied travel, while |
sound impared o dsappeared wih
N noe-shified el
e T >
of rol ing of the .
Gl Is there mduthrmnf..uhk T somnd 5 cow Iy
o | sl e
oL = tooth, damage o he ooth
= #rm-;m,
o siment of meshing
T ﬁil'l.'lu and e, Bk side
IFMM"L:IH;:M of the tooth 5 sound.
starting of ¢
while “gﬁ?ﬂuﬁi |
lowering the speed? Yes
' =
The sound 5 caused by wevere wear and damage o the The sound 5 caused by big wallong

tm;\ gear oo half shali pear, deformation oo broken of
pear aolh

No anghe of the diving ke

w

1t soumdl comes and pocs somedimes, o dhasges t!I?;flf.rlhi
cauied b irmparity of birge etal powdt in the pea

2




https://truckmanual shub.com/



https://truckmanual shub.com/
Chapter 6 Suspension

Suspension is the general name of all the foree transmission devices between the important frame
and axle in modern vehicles. It is used to transmit all the forces and torques between the frame and
wheel; relieve impact load to the frame from the road as well as the vibration to ensure
smoothness of the travel; ensure ideal moving features on uneven road and changed load; ensure
stable operation of the vehicle and high travel capability.

The cargo carrying vehicle manufactured by the company employs non-independent suspension of
vertical-laid steel plate spring as the front and back suspension, which are made up of steel plate
spring, shock absorber and buffering block. In the following, we will introduce maintenance of the

steel plate and shock absorber.

6.1 Sketch map of the suspension structure

See Figure 6-1 on non-independent suspension of vertical-laid steel plate spring.

H-i"'

’ |

todt

o T
Tl .

Figure 6-1 Non-independent suspension of vertical-laid steel plate spring
I-Front frame of the sicel plate spring; 2-Frong steel plate spring; 3-U bolt; 4-Cover board of the front board spring;
5-Buftermg block; 6-Limit block: T-Upper frame of the shock absorber; 8-Shock absorber; 9-Lifting eye;

P F I RE Ll v d e Y q i . g e ] i " - e _r 1 . =_.F q 'l i " - m B P
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6.2 Main technical parameters of suspension

YMD4ESD) 49008, 490071 410008, 41000H - 2
Suspension model Non-independent suspension of vertically-laid steel plate spring
Mumber Front ] 7 5
of plate
Back o+ f+4 745
Sprng
Are Fromt { mm ) 315 8.5 -3
height
for full Back { mm ) 3 5.5 515
load
Length Front { mm ) 1255 1240 1240
of plate
: Back { mm ) 1345 1400 1415
spring
Model Bi-directional tube type shock absorber
Maximum length
477
( mm )
Minimum length
287
( mm )
150
Shock Stroke { mm )
ahsorher | Shock absorption
force - Extension 000+150
(N)
Shock absorption
foree - 70050

Contracting { N )
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When disassembling the suspension, the front and back axles. For the non-independent suspension

of vertical-laid steel plate spring is simple, vou only need to dismount connecting bolt between the
plate spring and axle body, the absorber and axle body and frame.
Inspection of the suspension:
I. Check the absorber is oil leakage or out of shock absorption and if there is any cracking
or fault welding of the lifting eyve and tube, If there is any non-conformity, replace the

absorber assembly.

Tkt
:

Check if there is any looseness and breaking on the bolt in the center of spring, the reed
is displaced or not, any cracking on the reed; if there is any non-conformity, it must be
repaired or replaced.
3. Check if there is any damage or deformation on the rear lifting eve and shall pin bolt of
the steel plate spring, ifany, it shall be replaced.
4,  Check ifl there is any cracking on U boli and screw and any damage on the screw; il any,
replace the U balt.
5. Check the buffering block and rubber lining are damaged, wom, aging, deform and ete
and if there is any separation between the buffering seat and steel sea, i any, replace it.
6. Check if there is any cracking or other mechanical damage on the steel plale spring seal,
lower backing plate, steel plate spring pressing plate and ete.. if any, replace it.
6.4 Maintenance of the suspension assembly
6.4.1 Maintenance of the sieel plate spring assembly
After long-term use, the steel plate spring may face less elasticity, steel plate eracking or breaking,
wear of the lining and cte,
For steel plate spring with non=conformed arc height, it shall be replaced. In addition, as for steel
plate disassembled during maintenance, magnetic powder or penetration crack detection piece by
picce shall be performed. I tiredness cracking is generated, it must be replaced. When replacing
the plate reed, the reed with standard length, widih, thickness and arc height must be used.
For overhaul, the steel plate pin lining shall be replaced, and its matching clearance of the steel
plate pin must be in line with requirements of the original manufacturer. When maintaining, if

matching clearance of the steel plate pin and lining exceeds the limit, it must be replace in couple.
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appropriate amount of graphite lubrication grease is kept between the reeds. The lubrication grease

15 mainly used for corrosion resistance and lubrication for the second. The lubrication can not be
more powerful, for friction forces between the reeds can absorb vibration. During assembling,

clips of the steel plate must be provided according to specified quantity, and clearance between
internal side of the clip and both sides of the steel plate spring is 0.7 = 1.0mm. The clip sleeve tube

is about 1.0-3.0 from top of the steel plate spring to ensure that the spring can extend and contract
freely. Fastening bolt on the clip of the steel plate spring can pass through from the inside 1o the
outside, namely, the direction of the tyre w0 avoid damaging the tyre during ravel caused by
lonseness of the bolts. The assembled steel plate assembly shall be closed contacted in the middle
and the adjacent two pieces shall be within 1/4 of the total contact length. A small amount of
clearance is allowed, no more than 1.2mm.

For assecmbled left and right steel plate spring assemblics, the number of reeds must be equal. The
total thickness difference and arc height may not be more than the original specified rules. I§ there
is no any rule, it shall be no more than 5mm and 10mm. besides, check side clearance of the steel
plate spring and support lilting eye and the clearances on both sides shall be (L5 = LOmm. I it is
excessive, gasket is used to adjust.

6.4.2 Maintenance of the shock absorber

Main damage of the tube shock absorber is piston, working eylinder tube and ete. and failure of oil
seal or seal ring gasket. When maintaining, if there is no oil leakage, experience 15 used to check
its working performance: one iron rod passes through eve ring on both ends of the shock absorber,
step on one end and the other end is pressed by hand. When it is compressed, there is resistance
which becomes less; when it is extending, there is resistance which becomes more, and the
working performance is sound. If conditions allow, the test can be conducted on the test bench.
The contracting and extending times must be performed as per specified strength, specified
efficiency and specified stroke for test and the damping force shall reach the specified values.
There should be no oil leakage atter placing it flatly for 24 hours. For any oil leakage found during
use, the oil seal or seal ring shall be replaced. When replacing, do not damage the cutting edge.

For non-conformed working performance, find out the causes; if it is caused by wear of the piston
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valve blocking or insufhicient oil, ¢lean, replace oil or add oil. The added ol quantity must be in

line with the rules, more or less not allowed. If there is not absorber oil provided, No.22 turbine oil

of concentration of 50% and transformer oil of concentration of 50% can be mixed together.

Before adding, it shall be filtered with metallic mesh of 1200~ 1300meshes / cm’. If there is no
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Chapter 7 Steering System

7.1 Sketch map of the steering system

The wvehicle steering system is divided into mechanical steering system and dynamic steering
system according to the steering energy.

The mechanical steering syslem is made up of steering operation structure, sleering device, and
steering transmission structure. The system takes the driver’s labor force as the steenng energy
and all the transmission parts arc mechanical transmission. The dynamic steering system is a kind
of steering system employing the driver's labor force and engine power. Under normal conditions,
the vehicle's steering only needs a small part of energy provided by the driver, however, in case of
failure of the dynamic steering device, the driver can take the steering independently for the
vehicle, Therefore, the dynamic steering system is a mechanical steering system with a dynamic

device,

-
b
A

]

Figure 7-1 Compaosition of the steering system and sketch map
I-5teering disc; X-Steering shafi; 3-5icering universal joint; 4-Stcering transmission shaft; 5-5teering device;
B-Swinging arm for steering: T-Straight pull rod for steermg; 8-Steenng joint arm; 9-Lefl steening joint; 10,

I 2=echielon sirmiss |I-Hﬁ|.-|:r|n.;|:e CR%% pl:lll riould: | ]aftw:hl Sleserang pnt,
See Figure 7-1 on sketch map of the steering system. When rotating the steering dise, the steering
power is transmitted to the opinion of the steering device from the steering post assembly. The

opinion transmits the meshed gear rack, the direction of the power is changed and the steering
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7.2 Wear analysis of main paris

1.2.1 Operation structure
The operation structure is made up of steening disc, steering post tube, steering shaft, universal
joint, steering transmission shaft and cte.

7.2.2 Steering device
The steering device is the reduction ransmission device of the sieering system. The cargo carrying
vehicle of SC series manufactured by the company employs eyeled ball steering device.

{ 1) Wearofthe steering device

Main wear of the steering device includes: deformation and cracking of the steening device and
cover, wear of the bearing and hole, wear of lining of the swinging arm shaft, damage of auxiliary

working surface for meshing and ete.
{ 2] Maintenance of the womn parts

Maintenance of the steering device shell, cover and hole

Cracking of the steering device can be detected by penetration crack detection. If there is any
cracking, it must be replaced. IF the cracking is not severe, welding can be wsed to repair;
matching ¢learance of the steering device shell and beanng hole on the cover and the bearing
{lining) may not be more than the original design rules 0.02mm. After wear of the hole, it can be
repaired by embedding or galvanization; if lining of the steering swinging arm is wom, it shall be
replaced with new ones. Interference amount for pressing of the lining is 0.05 ~0.08mm. The

lining can be processed by boring or reaming, linings of the twio holes must be co-axial. Maximum
matching clearance of the lining and swinging arm shaft may not be more than the oniginal design
rule 0.003mm; planarity error of the whole combined surface of the steering device shell and cap

shall be no more than 0, Imm, Otherwise, it shall be grinded.
Maintenance of the transmission couple

Rolling channel from the steering device to the nut shall be no metal scale, the rolling ball
specifications and quantity shall be in line with the original design males, with diameter difference

no more than 0.01mm. Matching clearance of the ball and rolling channel can be inspected by
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0.05mm; hang the screw vertically, if the ball nut falls down stably under the gravity, it is normal.

I it falls fast or blocks or the matching clearance exceeds the rules, it shall be replaced in couple

and steel ball with larger size can be used.

T.2.3 Steering transmission umit
( 1) Steering joint

Main wear of the steering joint includes: cracking at root of the finger shaft, wear of the main pin
hole, wear of the shaflt neck of the wheel hub bearing, damage of the end screws, wear of the
upper and lower end surfaces of the main pin hole, change of angle between the main pin hole axis
and root shaft axis and ete.
Inspection and repair of the steering joint:
Cracking at the root of the finger shaft can be inspected by penctration or magnetic power crack
detection. In case of crack at the root of the linger shafi, it shall be replaced with new ones,
Matching clearance of main pin of the steering joint and lining shall be in line with the original
rules, il it exceeds the rules, the lining shall be replaced. Processing of the lining shall employ
reaming, boring or broaching. When reaming is used, long-edge reaming knife or the guide rod is
used to ream two holes one time to ensure co-axial degree of the upper and lower holes. When

lining is embedded, oil hole of the lining shall aim at oil nozzle of the steering joint. Matching
clearance of the steering joint main pin and lining is 0.02~0.09mm and the limit is 0.15~

0.20mm,

If matching of the imemal and external bearing of the steering joint and shaft neck is clearance
matching, it shall be in line with original rules; if it is transitional matching, when the basic size is
ne more than 40mm, the maximum clearance shall be no more than 0.04mm; when it exceeds
40mm, the clearance shall be no more than 0.05mm. Afier wear of the shaft neck, it can be
repaired with galvanization or coating, Matching clearance of the wheel hub bearing and shaft
neck is about 0.1 0mm.

Screw damage at the end may not exceed 2 teeth, otherwise, the screw shall be removed; after

surfacing welding, the screw is additionally formed.
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Angle of public axis of shaft neck of the steering joint and main pin hole shall be in line with

original rules, otherwise, it will be rejected.,

(2) Steering swinging arm

There should be no cracking on the steering swinging arm and obvious torsion on the spline. End
surface of the spling hole of the steering swinging arm shall be 2-5mm higher than that of the

swinging arm shafi. If there is crack on the swinging arm or the spline shaft aligned with the hole
end surface caused by wear, the steering swinging arm shall be replaced.

{ 3] Steening joint arm
There should be no crack on the steering joint arm. When the cone pin neck matches the cone hole

on the steering joint. the small end surface of the cone pin neck shall be 1-2mm into the cone hole.

Spline and spline channel of the cone pin shall maich closely,
(4] Crossand straight pull rods

There should be crack and other damage on the cross and straight pull rods. There should be
obvious deformation on the straight pull rod. Linear error of the cross pull rod shall be no more
than 2Zmm, deformation of both ends of the arc cross pull rod at the front drive may not be more
than 1.5mm, if it exceeds, cold pressing is used to calibrate. Depth of clip spring on the joint of the
cross pull rod can not lower than 1/2 of width of the clip spring. When wear of hole of the ball
joint of the straight pull rod 15 extended to 2mm, surfacing welding can be used to make it to
standard size, or weld one piece no less than 3.5mm thick with standard size hole on it [T screw on
the end of the straight pull rod is damaged, it can be repaired by re-tapping. I upper Mange of joint
seat hole of the cross pull rod 158 worn, when the thickness 15 less than 2mm, turning repair can be
used after surfacing welding.

When wear of single side of the sphere of the ball joint pin exceeds 1mm, it shall be replaced with
new ones or repaired. If the wear is excessive, the spring is failure or the faucet is damaged, it

shall be replaced.

7.3 Disassembly of the steering system
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II: | } Disassemble negative wire of the accumulator, and dismount upper cover for

steeTing;
{2) Screw off lock nut of the steering disc;
{3) Thesteering disc and steering shaft are marked for alignment when reassembling:
{4) Special wols are used w dismount the steering disc;
{(5) Dismount the upper cover and lower cover of the steering post;

{6} Dismount plugs of the combined switch and ignition switch bundle, screw off fixing
screws of the combined switch to take it off;

(7)) Dismount joint bolt of the lower shaft of steering device;

{8) Screw off assembly bolt of the steering post, and take the steering post assembly ofT.

7.3.2 Disassembly of the steering pull rod and steering device

{ 1) Lift up the vehicle, disassemble the wheel and screw oft the opening pin and channel
nut of end of the steering cross pull rod from the steering joint;

{2) Special disassemble device is used (o take end of the sieering cross pull rod from the
steering joint;

{3) The assemble mark 15 done on location of the locking nut of the steering cross pull

rod end and screw of the steering cross pull rod w disassemble the cross pull rod

assembly;

(4) Dismount the opening pin, steering straight pull rod channel nut and bolt;
{5) Dismount the joint bolt of the lower end of the steering shaft;

{6) Dismount assembly bolt of the steering device shell, then take the steering device

ofl:

7.4 Assembly of the steering system
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there will be no details given.

When installing the steering device, pay attention to the following:

(1) Check oil quantity of gear of the steering device to make oil quantity of the steering

device in line with the standard;
(2) Make the steering device 1o the limit location to one direction, then rewurn it half 1o

ensure it stays in the middle of the total travel;

{3) Tighten installation bolt of the steering device 1w make it conformed;

(4) Calcium base lubrication grease is added in the ball head pin.

7.5 Failure and experience analysis

Steering shaft of most vehicles 15 front shatt. Common failure of the front shaft and transmission
system is abnormal wear of the front wheel tyre, big free travel of the steering dise, heavy steering,
automatic deviation, swinging of the front wheel and cte.

7.5.1 Abnormal wear of the front wheel tyre

{ 1 ) Failure: the tyre wear is accelerating, and abnormality on the tyre,

( 2 ) Causes:

| } The tyre pressure is nol conformed;

2 ) The tyre is not exchanged for position for a long time;

3 ) Incorrect locating of the front wheel, especially matching of the toe-in and camber;
4 ) Looseness of the wheel hub bearing or steering joint and main pin;

5 ) Looseness of the longitudinal and cross pull bar or steering device;

6 ) Looseness of U bolt of the steel plate spring:

7 } Looscness of the steel plate spring lining and the ping;
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9 ) Rotating quality of the front tyre is not balanced;

10 } Swinging head of the front tyre;

11 ) Non-verticality of the front shafi and longitdinal center line of the frame or unegual

wheelbase at both sides of the frame;

12 } Bending and torsion of the front shaft or frame;

13 } Low toughness of the front shafi;

14 ) Low wughness of the steering cross pull rod (especially the arc eross pull rod) or cross
pull rod arm;

15 ) Slow brake reset or lagging brake;

16 } Looseness of the tyre bolt;

17 § Frequent overloading, deflected loading, fast starting, turning at high speed or fast

brake;

18 ) Traveling on road of big surround frequently;

19 } The steering echelon can not ensure pure rolling of the wheels, excessive turning or
inadequate Wwrning;

20 ) Poor tyre quality.

{3) Diagnosis method: see the Figure 7-2 on sketch map of abnormal wear of the front tyre, See

Figure 7-3 on the flow chant for diagnosis.
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Figure 7-3 Flow chart for diagnosis of abnormal wear of the front tyre

7.5.2 Big free travel of the sieering disc
{ 1) Failure: when the vehicle keeps still when Keeping the linear travel position, rotate the

steering disc. the walking angle is big.
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| } Looseness of driving and driven meshing parts of the steering device or bearing of the

driving and driven parts:
2 ) Looseness of connection of the steering disc and steering shafi;
3 ) Looseness of connection of vertical arm shaft and vertical arm of the steering device;
4 ) Looseness of connection of the longitudinal and cross pull rod ball head;
5) Looseness of connection of the longitudinal and cross pull rod arms and steering joint;
6 ) Looseness of universal joint and main pin;
T ) Looseness of the wheel hub bearing.

( 3 ) Diagnosis method: it is required according to the flow chan 7-4.
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Figure 7-4 Flow chart for big free travel of steering
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{ 1 ) Failure: during travel, when the driver rotate the steering wheel leftwards or rightwards,

he feels heavy; when the vehicle tums at low speed or changes the direction, it is hard to rotate

the steerning wheel ¢ven can not work,
( 2 ) Causes:
1} Insufficient tyre pressure;
2} Matching of the steering joint and the main pin is oo tightened or lacking oil;

Connection of the cross and longitudinal pull rod ball head or lacking in oil;

Lad
St

4 ) Pre-tightening force of bearing of the driving part of the steering device is too large or
matching of the driven part and lining is too tightened;

5} Meshing of driving and driven paris of the sieering device is too tightened;

6 ) There is no oil or not sufficient oil in the steering device;

7} Thrust bearing of the steering joint lacks oil or is damaged;

8 ) Bending of steering shaft of the steering device or collision by concavity;

%} Excessive back inclination of the main pin, kingpin of the main pin or negative camber
of the fromt wheel;

10 ) Deformation of front beam and frame canzes incorrect locating;

{ 3 )} Diagnosis method: it is performed according to the following method. See 7-5 on the

flow char.
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{ | :i Failure: during wavel, the vehicle nns to the other side automatically, holding the steering

wheel can keep straight ling running.
{ 2 ) Causes:
I ) Uneven tyre pressure or inconsistent diameter of the front two wheels or uneven
loading;
2 ) Unequal spring flexibility or uneven spring of the left and right steel plate;
3 ) Bending in the shaft tube of the front beam or rear axle or bending in the honzontal
plane of the frame;
4 ) Unequal wheel base at both sides of the vehicle;
5 ) Inconsistent tightness of the wheel hub bearing or oil seal of the front two wheels;

6 ) Single brake or single lag for wheel with front and back axles;

7 ) Unequal camber of the front two wheels, back inclination angle of the main pin or

intermal inclination of the main pin;
8 ) Large toe-in or negative toe-in;
9 ) Large arching factor of the road surface or with side wind.

( 3 ) Diagnosis: it is conducted according to the following method. See the flow chart 7-6.
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Figure 7-6 Flow chan for diagnosis of automatic deflection

7.5.5 Swinging head of the front wheel

{ 1 ) Failure: when the vehicle travels at low speed or high speed. the front two wheel may rotate

with its main pin for angle vibration, called swinging head of the front wheel. Especially at high

speed, the front wheels swings severely, the hand feels numb and the head is swinging seen from

the cahb.

( 2 ) Causes:

1)

3)

4}

5)

6)
T)

)

Unbalance of rotating mass of the front wheel (including tyre, wheel rib, brake drum or
disc, wheel hub and etc. )y
Large jump of radial circle of the front wheel or end surface cirele;

Renewed tyre is used for the front wheel:

Small camber of the front wheel, large toe-in, negative back inclination of the main pin

or large back inclination of the main pin;

Inconsistent back inclination angle or internal inclination angel of main pin of the [ront

two wheels;

Bending or deformation of the front beam or frame;

Interference [ the steering system and front suspension;

Low toughness of the steering system (such as cross pull rod, cross pull rod arm,
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9 ) Large meshing clearance or bearing clearance of the driving and driven pant of the

steering machine;

10 ) Matching looseness of vertical arm of the steering machine and its shafi;

11 ) Looseness of connection of ball head of the longitudinal and cross pull rods;

12 ) Looseness of the steering joint and main pin or matching of steering joint and fist part of
the front beam along axis of the main ping

13 ) Looseness of bearing of front wheel hub;
14 ) Looseness of connection on the frame of the steering machine;

15 ) Failure of shock absorber of the front suspension or inconsistent shock absorplion

performance of the left and nght absorber;

16 ) Inconsistent height or toughness of the left and right suspensions (thickness, length,
number of piece, arc height or new and old degree for steel plate spring);

17 ) Loosencss of U baolt of the front steel plate spring or matching of the steel plate pin and
the lining:

I8 ) Lange unevenness of the road, the impact frequency of road the wheel is consistent with
inherent frequency of angle vibration of the front beam, affected by gyroscope effect,
the front wheel swings,

[ 3 ) Diagnosis: i shall be performed according to the following methods. See the low

chant7-7 for detail.
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Figure 7-7 Flow chart for swinging of the front tyre
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Chapter 8 Braking System

8.1 Layout diagram and structure of braking system
8.1.1 Layout diagram of braking system
Braking system of Changan Automobile includes two systems of service brake and parking brake.

Reter to the lavout diagram (Fig. 8-1).

_ ) 5
Sl ot
L _J s
- i 4
R, .. g
/ 6

Fig. & - I Lavout diagram of braking system

|- brake chief pump ; 2- five-way valves | 3- parking brake handle ; 4- parking brake cable ; 5- proporioning
valve ; 6- front wheel brake ; 7- rear wheel brake ; 8- oil pipe

Service brake is dual circuit hydraulic brake svstem, and uses H=shape circuil, which means that
one brake circuit is wsed for two front wheels and ancther brake circuit is used for two rear wheels,
Waorking medium of these two brake circuits is mutually independent, when one brake circuit can’t
be run, another brake circuit can still retain the certain braking energy to improve the safety of
vehicle driving, For brake circuil of rear wheel, can choose proporiening valve, so that braking
force of rear wheel brake can be distributed at the ideal proportion, and favorable to improve
dircctional stability when the wheel is braking. Parking brake is mechanical flexible shafi drive,

and rear wheel brake is concurrently worked as parking brake,
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B.1.2 Structure of brake device

I . Structure of brake pedal

For structural components of brake pedal, see Fig. 8-2;

L4

19—
_a

20

|'?

1/




https://truckmanual shub.com/
1- accel pedal cable ; 2-clip ; 3- accel pedal assembly ; 4-bolt ; S-nut ; 6- accel pedal ; T-boli ; 8-nut ; %=bolt ;

10-bolt ; 11- lock washer ; 12- washer ; 13-cable cover | 14-boli ; 15- scaling ; 16- throttle cable § 17-nut | 18-
shield ; 19-sealing ; 20-clip ; 21-protection device of cable ; 22-pin ; 23-Opeing pin ; 24-nut ; 25- pedal pad ;
26-brake pedal (27- pedal axial plate [28- spring of brake podal [ 29- spacer [30- pedal spring of clutch (2 1- cluich
pedal ; 32-E-shape ring ; 33-bolt ; 34-bock washer | 35-washer ; 36-nut | 37-bracket | 38- clutch cable ; 39-mur ;
4-pin ; 41-spring ; 4X-washer ; 43- cushion ; 44-clip ; 45-clip , 46-clip ; 47-bol

2 . Structural components of brake chief pump and brake circuit

{ 1) Brake chief pump
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T . o

Fig. 8 - 3 Structural components of brake chief pump
[-Bodt ; 2- lock washer ; 3- holt hoop ron © 4-fluid reservodr ; 5- holt hoop iron ; 6-hose ; 7-bolt ; 8-clip ;

B mlel conmeclor | IEI-H-:-.h:lFH.' :|i|:|:.'. 1= putbet conmector 1 2-nut 13- lock washer ;| Td=balt ; | 3=piash rod ; 16-
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Mecup ; 25- relurn spring ; Me=chiel pump shell

{ 2 ) Vacuum booster
Vocuum booster is located in the middle of brake chief pump and brake pedal, and adopts the
engine vacuum to mechanically increase the force caused by brake pedal when it is stepped for the

purpose of braking save labor, For structural components of vacuuwm booster, see Fig. B=4,

1 2 k)

Fig. 8 - 4 Structural components of vacuum booster
| =front gas seal ; 2=front gos seal plate ; 3= shell of 18 booster | 4= return sprimg of booster piston ; 5« return ring of

paston rod ;G paston rod 7. reachion dise @ 8= valve guard 0 & S beesber piﬂnn ik biowaster valve iwwmhl:,' -
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I 7= piston pivoed ring ; 18- gas seal of 28 shell ; 19- booster shield | 20- 28 shell of booster ; 21-nm ; 22- clevis pin

of push rod
{ 3 ) Brake piping

For structural componenits of brake piping, see Fig. 8=3:

Fig. & = 5 Structural componenis of brake piping

1= brake chiel pump o Nve-way valve tubing (frond) ;2= live-way valve o fromi braking tubing (right) [3- Ove-way

walve to front braking wbang (beft) ; 4 front brake lock tubing (nght) ; 3= front brake lock tubing (left) ; 6-

five-way valve 1o rear braking tubing ; 7- properioning valve inlet tube (optional) ; 8- proporiioning valve
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hose ; 13- rear brake twbing ; 14- chief pump to five-way valve tubing (rear) © 15- rubber gasket ; 16- from brake

hose ; | T-rear brake hose ; 18-nut § 19- five-way valve ; 20-washer ;21-nut ; 22-shield ; 23-clip ; 24-clip ; 25-boli ;
26=wisher ; 2T-chiel pump cover o 28:-balt

3. Structure of wheel brake

Front and rear wheel brake of SC series truck of Changan uses leading trailing shoe brake, and the

structure can refer to Fig. 8-6;
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4 . Structure of parking brake device

For structural components of parking brake device, see Fig. 8-4,

Fig. 8 - 7 Structural componenis of parking brake device

I- jowstick 2-handle 3-bolt 4-cable [5-E-shape ring G- split pin J7-pin 8- rubber ring -%- baffle plate ;10<cable |

||-|'|in ! Il-a|1rinr_ B AT 117 AR - TR 0 o h,:nllinp_' FI|.I.1|,! ' lG=haali 1._'-4.:“FI . I:-':-|1|:|||.:
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8.2 Analysis of main component wear

The performance of auto brake mainly depends on the braking torgue produced by brake friction
pairs and the road adhesive conditions required by wheel, Therefore, mail component wear of the
wheel brake is below:

£.2.1 Wear analysis of friction lining
Friction lining is the main component produces braking force, therefore, friction lining wear
becomes the main reason that alfects brake performance, and then main performance parameter of
[riction lining - [retion coellicient. becomes main parameter allects brake perfommance. So, the
change of friction cocfficient becomes the leading factor of friction lining wear.
Followings are main reasons affects the friction coefficient;

( 1) Lining material
Lining material is the main factor affects friction coefficient. When friction lining is changed,
should choose the lining recommended by the manufacturer to guaranice braking performance of
the original aumo. Meanwhile, should notice that all brakes of the same awto must use the material
of the same brund, which s the important Gctor (o make sure brake bulance coordination of each
wheel,

( 2 ) Working temperature of friction lining and brake drum
When working temperature of the brake is too high, fmction lining can lead to heat fade and make
friction coefficient reduced obviously. Lining heat fade means material polymers of lining will
decompose to some gases and liguids at the high temperature, and gases and liquids will be acted
as the lubrication among frction surfaces o reduce friction coefMicient and deteriorate braking
performance.
When the brake is maintained, many factors will destroy heat dissipation conditions of the brake
1o make working temperature of (he brake higher, Thereinto, conmjoint status of fmction lining and
horseshoe 15 the key factor affects liming heat dissipation. 17 there is foreign body or spacing, heat
dissipation cfficiency of the lining will be reduced. S0, when the lining is re-riveted, must ensure
e joint surfaces is flat and clean and must be riveted, and forbid adding the gasket between them

to adjust the madius of curvature of brake shoe. Othersise, iF 115 oo long, iction lininge can lead
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between shoe and drum during normal driving, so that working temperature of the brake can be

increased.
{ 3 ) Surface quality of friction lining
Surface ol pollution and ablation of friction lining can make friction cocfficient neduce.

5.2.2 Brake amalysis of shoe and drum
{ 1} Form and position error of brake shoe and brake drum

Brake shoe and brake drum have round and taper and can cause the connivent area of shoe and
drum o reduce and decrease the braking performance. Otherwise, when the phenomenn of ellipse
or the difterent axle is existed, the contact of shoe and drum is unstable during braking and can
create the vibration and impact to make hydraulic braking performance reduce.
{ 2 ) Rigidity of brake drum

The nigidity of brake drum is deficient, and can produce the bigger deformation during braking to
decrease pressed force of shoe and drum, o that braking performance will be reduced. Main
factors affcct the rigidity of brake drum include working temperature and wall thickness of brake
drum. If working temperature 15 too high and wall thickness s reduced, both of them can reduce

the rigidity. 5o, should control the inner diameter in the permissible range in the course of

repairing to make sure that wall thickness of braking drum meets the standard.

{ 3 ) Surface roughness of brake shoe and brake drum
Too high surface roughness of brake shoe and brake drum will make aciea) contact arca small, and
if the load is concentrated on the emboss, it will make the contact temperature too high to be
ablated, o 05 10 reduce braking performance and accelerate the part domage. Currently, processing

methods of brake shoe include the boring and the grinding. The grinded brake shoe has the lower

surface roughness but braking performance is better.
{ 4 ) Clearance between shoe and drum

The clearance between shoe and dram 15 too small, and
they can’t be completely separated, nol only create

braking crror, but also make the brake temperature (oo

high to reduce braking performance; I the ¢learance is
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too big. it will make the braking force reduce, even can’t be braked. Therefore, when the brake

Fig. & - 8 Displacement when brake shoe is opened

is mainfained, the brake clearance must be I - bruke shoe ; 2 - benke camshafi

carefully checked and adjusted o meet the standard, and the clearance of lefl and rght whieel of

the same axle must be consistent.

[ 5 ) Anastomosis of brake shoe and brake drum

IT othier conditions are the same, the anastomosis of brake shoe and brake drom has grem effect on
braking performance.

Anastomosis of shoe and drum inchedes three instances: synchronously  comprehensive
anastomesis of shoe and drum, anastomeosis of the middle of shoe and drum, and anastomosis of

two ends of shoe and dmam.
I } Synchronously comprehensive anastomosis of shoe and drum

When the shoe is opened, shoe and drum will be anasiomoesed completely af the same time,
friction area 15 large and load distribution is uniform; the deformation of shoe and drum is small,
working temperature is low, the change of friction cocfficient is small but braking performance is
good. It is difficult 1o realize, even impossible to come true because of following reasons,

Open speed (radial displacement) of each point on the shose 15 different. According o Fig.
E-8, when brake shoe of simple non-balance brake is opened, radial displacement of cach point on
ihe shoe is introdeced as follows:
Choose randomly point B on the brake shoe, when brake shoe wms o the angle of dr around
pinhele center A, peint B will move o point © and the displacement is BC, Displacement BC is
decomposed to radial displacement BD and tangential displacement DC. Radial displacement BD
is the efficient displacement to cancel the clearance between shoe and drum, According to the
figure, for it is small, dr can be regarded as D CBA=90°

therefore: BD=BC-sinf} BC=AB-dr



https://truckmanual shub.com/

Resini
According to sine theorem: HH-——:-.-?-]E-— (8-2)
sin f#

formula { 8 — 1 ) will be replaced by formula (8 — 2 ), 50
BD= R esin & dr (8-3)

According to formula { 8 —3 | when # ise0 (the middie of frictional plate of brake shog),

radial displacement of friction lining of the shoe is largest and gradually reduces to two

ends. When ¥ is 0° and 180°, radial displacement becomes zero,

For Fig. 14-2, it is radial displacement of each point on the frictional plate when brake
shoe of certain auto brake conquers clearance opening 18' between shoe and drum. From
this figure, radial displacement of frictional plate middle is larger 60% than two ends.

Crtherwise, for different opening value-dr, its difference is changed. For brake drum creates min.
deformation and the braking force is not the same during braking, it is different between actual
displacement and theoretic displacement. It is obvious that the shape and the size of brake shoe are
Luken measures, so that it is almost impossible 1o synchronously cancel the clearance between each
point and brake drum during the shoe is opened W orealize synchronously comprehensive

ANASOMOSLS.

(@ Brake shoe and brake drum have processing error. Only curvature radius of shoe and drum

is the completely same, and then maybe realize synchronously comprehensive anastomosis. But,
there is the error of size, shape and orientation while processing, and add the influence of

equipment precision, it is difficult to make sure curvature radius of them is the same,

@ Assembly and adjustment have ermors. During assembly, wheel brake can create the
deformation of brake carrier, knuckle spindle deformation or axle tube deformation, wrong
mounting position of brake carrier or hub bearing; When adjusting, the clearance between shoe
and drum is adjusted improperly (o cause relative position error of shoe and drum. 1t is difficult o

make brake shoe and brake drum comprehensive anastomosis in the course of the shoe opening.

2 ) Anastomosis of the middle of shoe and drum
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is not less than two-end clearance. When the shoc is opened, the shoe middle will first contact

with brake drum (Fig. 8-9) because of the big displacement of the shoe middle. So, there is only

one contact for each shoe and brake drum, and the pressure of two shoes has been concentrated on

two points of the drum. The stress is 10 times bigger than comprehensive anastomaosis, and the

deformation of brake drum 15 big, and the abrasion of the lining middle 15 strengthened which is

¢asy 1o ereate the scorch and obviously reduge ihe braking performance,

| First comtact
First contact
Fig. 8 - 9 Contact of brake shoe middle Fig.
8 - 10 Contact of two-end brake
and brake drum

shoe and brake drum
3} Anastomosis of two ends of shoe and drum

When the shoe isn’t opened, the two-end clearance between
friction lining and brake drum is less than the middle
clearance, IF proper adjustment, when the shoe is opened,
maybe first realize the anastomosis of two cnds of friction
lining and brake drum, and then realize the anastomosis the
middle after two ends (Fig. 8-10). So, there are two contacts

for ench shoe and brake drum. the contact surface near to the
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middle will be increased and pressure distribution is unifiorm, The deformation of brake drum is

smaller, working temperature of the brake is lower, but ¢

Phase angle of bocal contact enter of the brake picee

Onherwise, by the effects of friction force of friction lining end, The shoe creates the hend and the

deformation o rapidly realize the anasiomosis with the drum, and rend i the comprehensive

anastomosis based on the abrasion and the bruke increase.

Fie. B=11 % brakine perfonmamnee chanee curve of brake lriction pair of cerain aulo brake lesding
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plate of brake shoe are contacted, the braking performance is better than the middle contact and

the hraking forque is big,
From above analysis, it is impossible 1o make synchronously comprehensive anastomaosis, and the
braking performance of first two-end anastomosis is bener than Grst the middle anastomosis. And
for their abrasion during use, the contact area of them is gradually increased and trend to realize
comprehensive anastomosis, and improve the braking performance and the life of shoe and drum
is longer. When the brake is repaired, the anastomosiz between shoe and drum should realize the
middle after two ends. Measure: when friction lining is added, the brake shoe radius is larger than
the radius of brake drum, that is 1o say, B shoe 15 more than B drum.

£.2.3 Unbalance of wheel brake at two sides of the same axle
Wheel brake at two sides of the same axle should be equal to ensure the braking stability, 1T wheel
brake at two sides of the same axle 15 unequal and two-wheel braking deceleration 15 unegqual, the
auto can create running deviation, Heasons cause

the unequal brake of left and right wheel are followed:

[ 1) The friction coefficient at two Fig. 3 = 11 Braking performance coefficient
sides of wheel brake is different, As curve of certain auto brake
mentioned above, the material and 1 = Uniform contact of frictional plate brake shoe
surface quality of friction pair is different 1 = Pariial contact of frictional plate brake shoe

amnd working temperature of the brake is not the same, etc., and all can create the difference of

friction cocfiicient.
{ 2 )The pressure of two-wheel brake shoe (o the drum is unequal, The pressure between shoe and

drum is one of mail factors determine the braking torque. Reasons cause the unequal pressure of
left and right wheel shoe and drum mainly include the different two-wheel brake piping resistance,
the different technology of left and right brake chamber or wheel cylinder, the unequal elasticity of
returm spring of shoe plate or the unequal clearance between shoe and drum. Otherwise, above

factors affect not only the braking torque, but also the starting time of the braking action.
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connivent area of shoe and drum and the ngidity of brake drum is different, all can lead to the

difference of braking torque, Therefore, when brake drum is processed, should guarantec the inner

diameter of brake drum o two sides of the same axle is the same, and the wlerance should not be

mare tham Tmm.

Besides above reasons, i the tire technology of lefl and right wheel (abrasion and air pressure, ete.)

is different, the load quality iz uneven and the suszpension is different, all can destroy brake

balance of left and right wheel to create running deviation when the auto brakes.

8.3 Disassembly and maintenance of brake device

B.51 Disussembly of brake device

(1

1)
2)

3)

4)

G}

&)

4)

Disassembly of brake
Release brake handle and remove parking brake
Unscrew the mut of back wheel, and then peak the aute supported by the bracket,
disassemble the wheel nut and take off the back wheel;
Loosen the drain plug and clean up gear oil of rear axle house;
Pull out the brake drum by two baolts;
Tum the brake shoe by nipper pliers to impact the pin, and remove the brake shoe o
press the spring:
Take off the parking brake cable from pull rod of parking brake shoe, and dismanile
brake shoe;
Take apart the fixed clip of parking brake cable, and disassemble parking brake cable
from hrake carmer:;
Draw out the brake fluid in brake il pipe by absorbing cylinder, and then unscrew the
connecting nut of brake pipe from wheel brake pump to remove brake pipe;
Immediately install the tubing plug to all brake oil pipes and brake pumps to avoid spall

the beake fluid out;

107 Unscrew the erection bolt of wheel brake pump and remove the brake pump;

(1}

Dhisassemble the fitting nut of brake carrier from rear axle housing,
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13) Thin bearing shield ring by grinding machine, and remove bearing shield ring by chisel;
14) Remowve the bearing from half axle by special tooling, and then remove brake carrier,
{ 2} Disassembly of brake chicf-pump
1y Cut off the lead of Muid cvlinder;
2} Clean the cover of the fluid reservoir casing and clean out brake fluid in the casing by
sucker:
3) Dismantle brake hose on the fluid reservoir casing, and remove the bracket nut of the
Muid reservoir casing 1o take off the Muid reservoar casing,
4) Disassemble the connecting nut between brake oil pipe and brake chief pump to cut
brake oil pipe from chiefl pump;
5) Remove two fixed nuts of brake chief pump, and dismantle brake chief pump from
vacuum hooster;
6} Disconnect dust shield of chief pump, and remove the spring shield ring from the pump
piston cyvlinder;
7}  Blow out back-cavity piston by compressed air;
2} Loosen ofl the lecking screw of the piston;
9} Blow compressed air into the locking screw hole to blow oul front-cavity piston;
(3} Disassembly of vacuum booster
Iy Disconnect vacuum hose and booster;
2)  Remove the connecting pin between U-shape voke of push rod of vacuum booster and
brake pedal arm;
3} Unscrew the fixed nut of vacuum booster, and remove vacuum booster from pedal
bracket:
8.3.2 Maintenance of brake device

{ 1} Maintenance of drum brake

11 Check whether the drnom brake is clean and there is any crack, Scrape the deep groove

and measure the imner diameter of brake drum and check the abrasion of the working

surface, I the abrasion of the working surface 15 senious or there is the right crack, elc.,
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2 ) Check the abrasion of friction lining of brake shoe. IT the abrasion of any friction lining

exceeds use limit, all friction linings of brake shoe should be changed.

31 Clean brake pump components of brake pump by brake fuid and check whether each
component of the pump is wom, cracked, corrupted or damaged. 1 there is any badness,
the components should be changed.

4 ) Check whether each spring of brake supporting rod is damaged. corrupted or the spring

is bad. If there is any badness, the spring should be changed.

{ 2 ) Maintenance of brake chief pump

1) Check whether fluid reservoir casing of brake chief pump is leaked and distoned, and
the cover of fluid reservoir casing is damaged and distorted, and brake hose is damaged.
If there is any badness, all should be changed;

2) Check whether the shell and hole of brake chief pump is corrupted, damaged or cracked
on the right, etc. IF there is any badness, brake chiel pump should be changed;

3) Check whether the inlet connector of brake chicf pump has any aging. cracking or oil
leakage, O-shape seal ring is reliable, outlet valve is bad and the spring is softened. IF
there is any badness, all should be changed;

4) Check whether the piston of brake chief pump is seriously damaged, retum spring is
softened, and piston cup has any aging and cracking. If there is any badness, all should

be changed.

{ 3 ) Maintcnance of vacuum booster

1) Check whether vacuum booster has any effect as booster. If it has any aging and
dilapidation, the vacuum tube should be changed; 1 it has any badness, vacuum booster

should be changed o the vacuum booster assembly;
2} Check the length of U-shape voke of push rod of vacuum booster. If the length from the
pin hole of U-shape yoke of push rod to the installation surface doesn’t meet the

required value, the length of the voke should be adjusted, ant then the nut will be

screwed to the prescribed torque;
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pump. If it doesn’t meet the regulation, the clearance should be adjusted. Below is the

adjustment method of the clearance between push rod of the booster and the pision of
chiefl pumip:

M@ Before it is measured or adjusted, the piston rod should be pushed repeatedly
to ensure that the plate can be positioned; Inside pressure of the booster should be kept
under the atmospheric pressure;

@ Special tooling-measuring ool of the piston rod s nstalled on brake chief
pump, and pusgh the guide pin of piston rod until piston plane A is level with end Face B
of chief pump,

@ Reverse the special woling and install the woling on the booster, and check

the clearance between push rod of booster piston and the pin head of special toaling. 17
the clearance doesn™t mect the described range, the adjustable bolt of push rod of
booster pision should be reversed in order that the clearance will be adjusted the

defined value.

{ 4 ) Maintenance of parking brake device

1} Clean the surface of brake cable, and check whether the outer layer of the cable is
cracked and the joint is damaged, and the core wire is broken. If there is any badness,
the cable should be changed to the cable assembly:

2} Check whether the lockup toothed plate of parking brake handle and the ratchet are
distorted or damaged, the lockup is reliable and released Aexibly. IF there is any badness,
the handle should be changed to the assembly of brake handle;

3} Check whether retum spring hook of brake cable 15 mstalled correcily, the spring s

broken or distorted, and the elasticity is reduced. If there is any badness, all should be

changed.

8.4 Assembly and adjustment of brake device
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| . Assembly of drum brake

When drum brake is installed, following items should be paid attention to:

| '} Wipe the waterproof glue on the contact surface of brake carrier and rear axle;

2} Install brake carrier and half axle on the rear axle, and screw the fitting boli of brake

carrier up (o the defined torque;

3) According to the prescription, screw the torque to install brake pump on brake carrier;

4} Connect brake oil pump o brake pump, and the connecting nut of brake oil pump is

screwed 1o the defned torque;

31 When parking brake cable is installed, wipe the waterproof glue on the contact surface
of brake carrier and brake cable, and then parking brake cable will cross the brake
carrier to be fixed by clip;

6 ) When the brake shoe is installed, press hold-down spring of brake shoe o the
installation position, and hold-down pin is tumed over 907 by needle nose pliers (o make
pressure spring positioned;

T} Before brake drum is installed, the right-angled screwdriver head is plugged between the
supporting rod and the ratchel, and then press the ratchet down o gain the max.
clearance between brake shoe and brake drum, and subsequently install brake drum,

£) Install the rear wheel brake and the wheel, and after general air of brake system is
eliminated, step the brake pedal for 4-3 times at the force of 30KG 5o that the clearance
between brake drum and brake shoe can reach the regulated value,

2 . Installation of brake chief pump and vacuum booster

When brake chiel pump and vacuum booster are installed, following items should be paid

attention Lo

1 } When brake chief pump is assembled, clean the components of chief pump by brake

fuid, Chamge the new piston cup, and then the piston and the cup will be assembled



3)

4)

)

6 )

7)
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When the piston components are assembled, according o the opposite order of the

disassembly, firstly, insiall components of front-cavity piston to the cvlinder body of
chiel pump, and secondly, assemble components of back -cavity piston and adjust the
size of piston components, and finally, enclose the cvlinder body of chicf pump;

When locking bolt of the piston is installed, slowly push the piston inside, and then
mount seal ring and locking bolt of the piston to screw down 1o the regulated torgue;
When the pipe joint of brake chiel pump is installed, the locking bolt of the pipe joint is
serewied to the regulated torque;

Install ihe booser on ihe pedal bracket, and then mount U-shape yoke of ihe boosier on
brake pedal arm by pin and split pin, and the booster nut is screwed down 1o the
regulated torque;

Install brake chiel pump on the booster, and the connecting nut 1% screwed down o the

regulated torgue;

Connect the vacuum hose to vacuum tube of the booster. Motice when connecting, the

arrowhead on the hose should be faced 1o the side of intake manifold, and fix the hose

by the clip.

8.4.2 Adjustment of brake device

1.

.

Checkup and adjustment of free pedal travel

Check free pedal wravel, if free pedal ravel doesn’t satsfy the standoard value, should check
whether the bolt of pedal amm axle and the pin of brake chief pump are loosened. If there is any

badness, should be changed,

Standard value of brake free pedal travel:  3~15mm (oil brake), 25 = 35mim (gas brake)

Checkup and adjustment of brake pedal height

Step down the brake pedal at the force of 30K, measure the distance from brake pedal arm to cab

arm and this distance should mod bess than the specified value, IF the distance is too short, should



https://truckmanual shub.com/
the system or change brake shoe. For the auto with the booster, should check and adjust the length

ol push rod of the boostier.

Standard distance from brake pedal to cab wall: 295mm

3. Adjustment of the switch of brake light

When the brake pedal is stepped down, the switch of brake light should be connected, if there is
any failure, the position of brake light swiich should be adjusted. While adjusting, put up the brake
pedal towards the driver and retain this position, and loosen the fixing nut of brake light switch
and adjust the clearance between the contact of brake light switch amd the contact surface of brake
pedal to the stomdard vadue, and then locking nut s screwed o the standard valwe.

Clearance between the contact of brake light switch and the contact surface of brake pedal
0.5 = 1.0mm

Standard torque of locking mat 10~ 15M.m

4 . Checkup and adjustment of parking brake handle travel

{ 1} Checkup of parking brake hondle travel
Hold the middle of parking brake handle, and skowly 1ift up parking brake hamdle at the force of
0BG until the booster is complietely braked, and its ratchet travel should be 5-7 teeth.

{ 2} If parking brake handle travel is nod included in the range of 3-T teeth, the length of
brake cable should be adjusted. While adjusting, unscrew the adjusting nat of brake cable and, and
adjust parking brake handle travel 1o the specified range, and then screw the adjusting nut,

5 . Exhaust of brake system
After brake device is maintained and re-assembled and the piping of brake system is input the air
or the hrake Muid is changed, the piping of brake gystem should be exhaosted. Exhaost methods of
bruke system are below:;
I} First meount the brake pump of lefi rear wheel far to brake chiel pump, and then moum

the brake pump of right rear wheel, lefi=rght front wheel in tum;
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Muid volume is half during exhaust;

3) Eemaove the bleeding plug, and connect the transparent plastic catheter to bleeding plug

of wheel brake pump, and another end of the catheter is inset the vessel;

4) Step down brake pedal several times so that brake fluid in Muid reservoir casing can

enter chief pump and brake piping, and then when brake pedal is stepped, unscrew

173 = 172 eycles of bleeding plug;

5) Step brake pedal again and again until there is no bubble in the transparent catheter, and

then hold brake pedal by foot and screw the bleeding plug. Notice that brake fluid will
be flled at any moment in course of exhaust, n order that brake Quid in Muid reservoir

casing keeps above *MIN™ scale mark to prevent the air from entering brake chief
pump:
iy '_i Kemaove the catheter, and re-assemble the hlsm:-ding plug of brake pump, And then press

the piping to check whether brake fluid is leaked;

1) Fill brake fluid to fluid reservoir casing o specified “MAX™ scale mark, but it had

better not exceed this scale mark to avoid brake fluid pouring out to corrupt the body.

8.5 Maintenance of air brake device

.50 Structure introduction
Wheel brake iz the simple balance-type air brake, Upper and down brake shoe is tightly pulled by
return spring so that platform of brake shoe is tightly pressed on brake cam, when it is tumed, the
cam opens the platform of brake shoe 1o streich brake shoe, and the shoe clings o brake drum 1o
realize the brake of the wheel,

8.5.2 Adjustment of the brake
[ 1) After changing brake shoe lining and re-work the friction surface of brake drum, or

lurning cam position of the supporting pin of brake shoe s changed because brake carmier 1s

dizazssembled, 50 as to destrow the right contact status of brake shoe lining and brake drum, must
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(1) Loosen the fixing nut of the supporting pin of brake shoe and the nut of the fastening bolt

of the camshaft bracker.
{2 Rotate brake shoc so that the marks of two shaft ends is faced towards inside oppositely.
(@ Through repeatedly screwing the supporting pin of brake shoe and womn shaft of adjusting

arm, brake shoe lining and brake drum can be completely attached, at this adjusted position,
carcfully screw the fixing nut of the bracket and the locking nut of the supporting pin. (Now,

keep the position of the supporting pin and bracket of brake shoe invariable)
@ Worm shatt is unserewed 102 = 23 cyeles, and brake drum should be automatically rotated

and not crash with brake shoe lining or other parts, Cheek by feeler gauge thar the clearance

range between bruke shoe lining and brake drum should be:

Supporting pin end of brake drum 0.25 ~0dmm
Camshaft 0.4 = (L6mm
[Hitterence of two shoes at the same end <0, lmm

@ Push rod ravel after brake chamber is input compressed air should be 25 £ Smm.

{ 2 ) Afiter brake shoe is wom, push rod travel of brake chamber is beyond 40mm, in order to

reduce the clearance between brake shoe lining and brake drum, only need do partial adjustment.

Methods are below:
D Don't redate the supporting pin of brake shoe lining to prevent damaging the original
eood contact stalus,
(@ When it is adjusted, the front wheel faces the adjusting worm. For rear wheels, the worm

i= serewed at the coumterclockwise direction (the clearance hetween hrake shoe lining and
brake drum is reduced) and 15 unscrewed at the clockwise direction.
Motice: it is wrong that the clearance is adjusted by screwing the push rod clevis of brake

chamber to change the length and direction of push rod,

[ 3 ) When the auto brake is trouble by running deviation of front wheel {during braking,
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running deviation lining clearance of front wheel at another side. (or reduce one-side clearance of

runming deviationy If runmng deviation to the lefi, inerease the liming clearance of nght fromt
wheel (adjust brake adjusting arm and increase push rod travel of brake chamber), or reduce the
lining clearance of left front wheel (shorten push rod travel). When the worm shaft of brake
adjusting arm 15 wmed 14 cyele, push rod ravel s changed about o,

Reasons of adjustment: when brake chamber is input at the low pressure, the efficient area of
brake chamber diaphragm is extended according to pushing surface of push rod. Since the increase
of the efficient area of the diaphragm leads to increase the brake, it is larger than the brake reduce
coused by the increase of the clearance between brake drum and brake lining. so that when the
lining clearance is mereased and push rod ravel is extended, the efficient area of the diaphragm
will be extended and the brake will be increased, on the contrary, when the lining clearance is
reduced and push rod travel is shoriened, the diaphragm distortion is small, the efficient area is
smiall 50 that the brake is small.

Motice: this adjusting method is only used for running deviation of front wheel brake caused by
the limited difference of the lining clearance of left and right front wheel (in the range of 1/3 =1
cviles of worm shall of brake adjusting arm}. All running deviations of from wheel caused by too
large lining abrasion, mconsistent performance of lefl and right lining, oil pollution of the lining,
inconsistent adjustment of left and right hub bearing, inconsistent pendulum difference of left and
right brake drum, etc., belong to the failure category, should separately removed based on the
related reason,

{ 4 ) When axial movement value of brake camshafi is not less than 1 mm, can suitably add
adjusting washer.

{ 5 ) If the rear camshaft doesn’t retum, can loosen three bolis of rear bracket and adjust the
concentricily of camshaft hole of two brackets, Alter the camshaft can rotate frecly, screw the
hracket bolt.

8.6 Maintenance of front and rear brake

I Check whether the Nixing boll of brake carrier is loosened,

2 Brake shoe should be rotated flexibly on the supportine pin of brake shoe, in case of chip
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smear the suitable lubricating grease. If the supporting pin of brake shoe is loose, the

bushing should be changed.

3 The brake camshaft should be added lubricating grease when the maintenance at
3000Km, in order that the camshafl can be wmed over freely on the bracket hole, in
case of clip and corrosion, etc., the camshafi should be disassembled to clean and
remove rust, and smear the suitable lubricating grease.

4  When the distance from the surface of brake shoe lining to the rivel head is less than
01.5mm, the brake shoe lining should be changed, Or for the crack and chip shell of the
lining surface, etc., the lining should be changed.

5 During running, if the clearance between brake shoe lining and brake drum of certain

auto is changed often, should check:

@ Whether brake adjusting arm is locked up worm shaft.

(2 Whether the locking nut of the supporting pin of brake shoe is screwed tightly.

&  Out-of-round of brake drum abrasion is permitted cutting, when cutting, must be
positioned by the conical surface of  bearing cups of wheel hub, and total trip of the
friction surface in the brake drum to the bearing axis is less than 0.2mm. The difference
of the Inner diameter of left and right brake drum of the same auto is less than 1mm,

7 For the retum spring of brake shoe, carefully check two-end hook and make sure there is
no crack, 1f it is rusted or failed, return spring should be changed.

8  The diaphragm of brake chamber should be good without any crack and aging: and
different diaphragms with rubber compound recipes are forbidden installing on the left

and right brake chamber of the same auto.

8.7 Analysis of common fault and experience diagnosis
Common faults of auto brake system include meffective braking, braking failure, braking
deflection and braking lag, eic.

8.7.1 Hvdraulic braking system
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| ) Phenomenon: when the auwto was braked, the dover fiell the deceleranon wasn™t enough;

when the auto was braked emergently, the braking distance is too long.
2 ) Reasons:

( 1} il leakage of chief pump, pump, piping or pipe joint;

{ 2 ) Lack of 01l or no il for luid reservoir casing of chief pump;

{ 3 ) The brake fMuid is metamorphic (thinning or thickening) or the deposit of the inner wall
of the piping is too thick;

{ 4 ) There is the air in the brake fluid;

{ 5 ) The abrasion of the chief pump cup, the piston or the cvlinder is too more;

{ & ) The abrasion of the pump cup, the piston or the cylinder is too more;

( 7 ) The gasoline inlet of the chief pump, compensated hole or the vent hole of fluid
reservoir casing is blocked;

{ & )The outlet valve and oil returning value of chiel pump is not sealed or the pre-tightening
force of return spring of the piston is too small;

{ 9 ) The front transfixion hale of the chief pump piston is hlscked or the chief pump cup has

the pastiness and the swell;

[ 10 ) The pump cup has the pastiness and the swell;

{ 11 ) The wrbocharger or the booster is inefficient or has the failure;

{ 12 ) The oil pipe is collapsed or the inner hole of the hose is blocked;
{ 13 ) The free brake pedal travel is too large;

{ 14 ) The connivent surface of the brake shoe lining and brake drum {(twray) is bad or the
brake clearance is adjusted improperly;

[ 15 JThe quality of the brake shoe lining 15 not good or during using, the surface 15 hardened,
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[ 16 ] The abrasion of brake drum 15 too more or during braking, it 15 distoried.
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Fig. & - 12 Diagnostic flow chart of [neffective braking
2 . Braking failure

1 ) Phenomenon: when the brake pedal was stepped. the amo was not decelerated, even il

continuous several steps, there was no obvious deceleration,
2 ) Reasons :
{ 1} There s no brake Muid in chiel pump;
[ 2} The chief pump cup is seriously broken or the brake system is seriously leaked;
{ 3 ) The brake hose or the metal pipe is ruptured;
{ 4 ) The connection is cut from the brake pedal 1o chiel pump.

3 ) Diagnostic method:  refer to below flow chart (Fig. 8 - 13) to diagnose.
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Fig. 8 = 13 Diagnostic flow chart of braking failure

3 . Braking deflection

1 } Phenemenon: when the auto was braked, the driving direction was deflected: when the
emergent braking, the auto happened the plunging into head and tail-flick.

2 ) Reasons ¢

{ 1} The material of brake shoe lining of left and right wheel is different or the new and old

material is dilferent;
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(iray ) oof left and nght wheel is different or brake clearance s different;

{ 3 ) The technology of left ond night wheel pump is different, so thot the acting time is
different or the tension is different;

{ 4 ) The retum spring pull of brake shoe of left and right wheel is differeni;

{5 ) The tyre pressure of lelt and right wheel s dilferent, the diameter or the pattern is
different, or the pattern depth is different;

{ & ) The thickness, diameter, distortion and roughness of working surface of brake dmem of
lefit and right wheel is different;

[ 7 ) Single-side beake piping is collapsed, blocked or ol leaked,

[ & } There is the vapor lock in single-side brake piping or the pump;

{ ¥ ) The connection between single-side brake shoe and the supporting pin is tight or nusted;

{ 10 ) The vehicle frame and axle are bent in the horizontal plane, the axbe base @ two sides
of the frame is unequal or the ngidity of front steel plale sprng is unequal, et

3 } Diagnostic method:  refer to below flow chort (Fig. 8 = 14) 1o dimgniose,
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Fig. 8 - 14 Diagnostic flow chart of braking deflection

4 , Braking lag

1 jPhenomenon: after brake pedal is lifted, braking action of all or separate wheels can not be
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2 ) Reasons

[ |} The brake pedal has no free travel;

[ 2 ) The connection of brake pedal and its axle is lake of oil, rusted or the retlum spring of
the pedal is 1aken of 7 and broken, and the pull is oo small, ee.;

{ 3 )} The retumn spring of the chief pump piston is broken or pre-tightening forcing is too
smiall;

[ 4 JThe length of chief pump piston and the cup is (oo large, or the cup has the swell and the
PasIiness;

{ 5 ) The compensated hole of chief pump is jammed by filth;

[ & ) The pump cup has the swell and the pastiness or the piston is caught;

[ 7 ) The return spring of brake shoe is taken off, broken or its pull is wo small;

[ % ) The brake shoe and the supporting pin is rusted;

{ 9 ) The clearance between brake shoe and brake drum (tray) is adjusted improperly, and
alter the bake is loosened, the altrition is stll exisied partially;

{ 10 ) The oil pipe through the pump is collapsed or blocked;

{ 11 ) When no braking, the piston center hole of auxiliary cylinder of the turbocharger can
not be opened;

{ 12 ) The hub bearing is loosened.

3 ) Diagnostic method:  refer to below flow chart (Fig. 8 - 15) to diagnose.
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Fig. 8 - 15 Diagnostic flow chart of braking lag
8.7.2 Air braking svstem

1 . Ineffective braking

|} Phenomenon: the same to ineffective braking of hydraulic braking system.
2 ) Reasons

{ 1) The free ravel of brake pedal is too large;

{ 2 ) The air-reserve tank can not reach the specified air pressure;

{ 3 ) Max. air adjusting bolt of brake valve is improper 1o make brake air pressure lower;

{ 4 ) Pre-tightening force of the balance spring of brake valve is too small, and the keeping

brake is carlier;
{ 5 ) The diaphragm of brake valve is broken or exhaust valve is closed imprecisely;
{ & ) The diaphragm of brake chamber is broken or brake piping is lcaked;

{ 7 ) The brake piping is collapsed or the inner hole of the hose is blocked:

{ 8 ) The connivent area between brake shoe lining and brake drum is not good or brake
clearance is adjusted improperly;

{ 9 ) The quality of the brake shoe lining 15 not goed or during using, the surface 15 hardened,
scorchied, o1l polluted and the rivet head 15 exposed;

{ 10 ) The abrasion of brake drum is too more or during braking, it is distorted.
{ 11 )} The brake camshaft is rusted in the supporting sleeve;
{ 12 ) The deposit of the inner wall of the brake piping is too serious;

3 ) Diagnostic method:  refer to below flow chart (Fig. 8 - 16) to diagnose.
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Fig. 8 - 16 Diagnostic flow chant of ineffective braking
2 . Braking failure
1 } Phenomenon: the same to braking filure of hydraulic braking system.
2 ) Reasons ©
{ 1) The connection from brake pedal 1o brake valve is taken ofl;
{ 2 ) There is no compressed air in air-reserve tank;

{ 3 ) The air inlet valve of brake valve can not be opened or exhaust valve is closed
imprecisely;

{ 4 ) The diaphragm of brake valve and brake chamber is seriously broken or the brake hose
is ruptured;

{ 5 ) The brake piping is frozen or blocked by oil contamination.

3 ) Diagnostic method:  refer to below flow chart (Fig. & = 17) to diagnose.
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Fig. 8 - 17  Diagnostic Aow chart of braking failure

3 . Braking lag

1 ) Phenomenon: the same to braking lag of hydraulic braking sysiem,

2 ) Reasons

{ 1) The small free travel of brake pedal causes the start degree of exhaust valve of brake
valve 15 too small;

{ 2 ) The exhaust valve spring of brake valve or the spring causes exhaust valve o open is
tired, broken or its elasicity 15 oo small;

{ 3 YThe rubber valve surface of exhaust valve of brake valve has the swell and the pastiness,
or the more oil contaminations and the colloids are piled at the valve port;

{ 4 ) The return spring of brake pedal is tired, broken and lost or its pull is too small:

{ 5 ) The return spring of brake chamber diaphragm (piston) is tired, broken or its pull is too
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{ 6 } The retum spring of brake shoe is tired, broken and taken off or its pull is too small;

{ 7} The brake camshafi is lack of oil, rusted or blocked in its sleeve;

{ & } The brake shoe and the supponing pin are rusted;

{ 9 } The brake clearance is adjusted improperly, and afier the bake ks loosened, the attrition

between brake lining and brake drum is sl existed panially;

{ 10 ) The hub bearing 15 loosened,

3 ) Diagnostic method:  refier fo below flow chart (Fig. 8 - 18] o diagnose.
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Fig. 8 - 18 Diagnostic flow chart of braking lag
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Chapter 9 Frame, Wheel and Tire

9.1 Frame

The frame is the base body the whole vehicle and carrier for the supporn connecting the parts amd
bearing varieties of loads inside and outside the vehicle. The cargo carrying vehicle of SC senes
manufaciured by the company emplovs the frame 1o fix the engine, transmission sysiem,
suspension, steering svstem and ete. The cargo carrying vehicle frame of SC series employs
side-beam frame, owing (o structure and use, the frame may be damaged, which affecis safe
performance of the vehicle. Considering the circumstances, timely and correct repair shall be give.
9.1.1 Wear analysis of the frame

Dwuring long-term use of the vehicle, the frame may suffer from deformation, cracking and rust and

other losses caused by defects in structural design.

Deformation of the frame may lead to abnormal wear of the tire, the operation stability is poor, the

brake performance worsens and oil consumption increases, Meanwhile, relative position of the

assemblics of the automobile is changing and it is difficult to install the assemblics leading carly

damage,

Crack or breaking of the frame is gencrally on the longitudinal beam of the frame, and cracking or

broken of the cross beam of the frame iz on the connection to the longitudinal beam and middle of

the cross beam. Cracking on the longitudinal beam of the frame is caused by bending stress and

collective stress, 1§ il is cracked during use, the result is severe.

Rust of the vehicle frame may reduce tiredness strength of the frame metal greatly to make reduce

frame strength and early damage,

9.1.2 Testing of error of geometric of the frame

For the vehicle frame, no matter it is disassembled or not disassembled for repair, integrated testing

shall be done before overhaul and after calibration, welding, riveting, reinforcement and assemble

Lo determing degree of deformation of the frame, whether overhaul is required, result after overhaul

and elc.

Al present, main strecture of the frame is side beam. Therefore, testing of geometric takes side
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affecting the testing precision caused by the flexibility by ns weight

([ 1) Check of deflection of the frame

A’ Axis of pin supporting hole of

front frame of the front sieel plaie;

bb' Axis of pin supporting hole of
back frame of the front steel plate; Figure 9-1 Wire-pulling test of frame by scction
o Axis of pin supporting hole of front frame of the back steel plate;

i Axias of pin supporting hole of back frame of the back steel plate;

ab', ab——7Diagonal of section I;

be', b'e Diagonal of Section 11;

od', ¢'d——Diagonal of section 111;

a’, a'c——Diagonal of section [V,
In general, afier deflection of the frame, it can be inspected by wire-pulling of frame by section in
Figure 9-1. The general method is that: selection a part with relatively large area on the frame as
benchmark plang, Fix middle point of axis of pin support hole of the frame or the symmeirical
points which are equidistant o the side of the frame on the sieel plate spring, the four projection
points on the benchmark plane are drawn (0 measure length difference of the diagonals among the
four points.
Far testing of frame by section, length difference of the diagonal may not be more than Smm.

[ 2 ) Linearity inspection of longitedinal beam of the frame

Mon-conformed linearity of longitudinal beam of the frame will affect installanen of relevant
assemblies. Therefore, check and calibration are required. The lincarity error testing is divided into
longitudinal linearity on the plane and side on the lengiudinal beam of the Fame. After
completion, longitudinal linearity error of plane and side on longinedinal beam of the frame may
nol be more than 3mm in any length of 1000mm. In the overall length of the longitudinal beam,
the error may nod be more than 171000 of the length.

Please mote that this 1s the requirement for lomgiudinal beam under assembly. For length of the

longitudinal beam is too long and width i too narmow, reguirement of the longimnedingl lineanty
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Linearity of the longitudinal beam can be tested by the wire-pulling method, see Figure 9-2.

Cushion block 1 with the same thickness is on both ends of the testng plane of the longitudinal
beam, and pull the wire against external plane of the cushion block. Then the sieel ruler is used o
measure distance of the points on the plane and wire on the longitudinal beam. The maximum

value with thickness of the cushion block is the linearity error,

1 2 1 i i

_."_,.--—‘I""I : L'LI' . I IH!

'l \

Figure 92 Limearicy testing of bmgiudinal beam of the frame
1-Cushion bleck; 2-5ilk line; 3-Longitudinal beam of the frame; 4-Suppon

{ 3 ) Planarity testing on the plane of the frame

If the westing meets the linearity requirement on the plane of the longitudinal beam, when one
longiudinal beamy bends upwards 171000 of the length, and the other longitudinal beam bends
downwards /1000 of the length, relative error of the two longitudinal beams on the plane reach
21000, Or when the frame is distorted, the two longitudinal beams will not be parallel, which can
not meet the technical requirements of the driver’s cab, cargo carriage and passenger carriage,
affect the vehicle appearance and make gravity center of the vehicle deviated. In case of tuming
centrifuge force or the road inclination, the operation stability, steering degree and force on the
frame and eic. are affected. In addition, vericality error testing of side of longitudinal beam of the
frame to plane of the frame in the following is based on the planarity requirement. For common
side beam frame, planes on the lefi and right longitudinal beams on the frame assembly shall be
one the same plane, and the planarity error may not be more than 1.5/1000 of the testing length of
the plame.

For planarity testing of the planes on the left and right longitudinal beams, it can be tested with
method described in Figure 13-3, There are 4 cushion block of the same thickness symmetrically
placed on both longitudinal beams of both ends of the tested planes, the diagonals ab’ and ah. I

the two diagonals are mot contacted at point ¢, add zasket of the same thickness for both ends of
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points of the two diagonals form the benchmark plane. The wires ab and a'b’ are pulled above the

two longitudinal beams and measure the distance from points on the plane of the two longitudinal
beams to ab and a'b’. Maximum difference of the distances is the planarity error on the plane of

the longitudinal beam.

Figure 12 - 3 Planarity iesting on longiindinal beam of the frame

[ 4 ) Oiher peometric error testing of the frame assembly

For common side beam frame, the following requirements must be observed after completion of
overhaul:
(@) Limit deviation of the frame width is£3mm;
ih) Verticality error of side of the longitudinal beam to the plane on the frame may not
be more than 17100 of height of the longitudinal beam;
ic) Werticality error of main cross beams of the frame to the longitudinal beam may not
be more than 271000 of length of the cross beam;
(d) Pin hole of fixed support of the left and right steel plate spring shall be co-axial, with
coaxiality degree no more than 2.0mm. When the wheel base is no more than

AW, the et and L

right difference of axial
of pin hole of the front

and back fixing support

shall be no more than
2mm; when the wheel —

base 15 more than 4000mm, it shall be no more than 3mm
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Testing of the verticality error can be performed with steel ruler as indicated in Figure 94,

Testing of verticality of the ¢ross and longiudingl beams can be conducted by pulling wirg in the
middle position of the cross and longitudinal beams, then angle mler s used to measure angle
between the two wires.

Testing of coaxiality of pin holes of fixing support of the left and right steel plate springs can be
done by using a measuring rod of effective size. According 1o the actual boundary value, the octual

size 15 the algebra sum of the maximum actwal siee of the tested element and geometric tolerange,
Actual size = Maximum actual sizet geometric folerance [ =+ for shaft, == for hole)

Prepare measuring rod of diameter 28.025mm with lengih little longer than extemal end surface
space of the pin holes of the suppons, the measuring rod can pass the left and right holes of the

supponts simultaneously and it is accepted. See Figure 9.5,

"y

Figumne %5 Coaniality 1estivg of support hole of the sieel plae

9.1.3 Calibration of the frame
Adler testing the framie, oF gesmetric ermor excesds the permissible valee, colibrstion can be dong
first, When the frome ossembly 15 sound, there 15 only individual bending and deformotion on the

e and 1t farn he @ahibentad o 1Be e dicesily Fimire D6 medicatee aammnn iaale far
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Figure 06  Tools for calibrating longiudinal beam of the frame

When the frame deformation is severe or looseness of the rivets is excessive, the frame shall be
calibrated after disassembling. The frame is calibrated by cold pressing (drawing). For severe
bending, the frame difficult for cold calibration or the service unit without frame calibration
equipment, local heating can be used for calibration,

In the past vears, according 1o the condition of more share of car in vehicles, a series of body
calibration devices appear in the market. Without disassembling the car, compare the
three-dimensional coordinate values on specified points and the standard values, and find out

deformation of the body, Then the additional pressing and drawing devices are used 1o calibrate,

9.1.4 Frame repair and riveting

For longitudinal and cross beams of the frame, if cracking or breaking, displacement of rivet of the
cross and longiudinal beams, looseness or breaking and ete, are found, i1 shall be repaired or
riveting. For methods for repairing the cross and longitudinal beams, scarf patch repairing, butt
Joint, welding and addition welding and cte. arc used. [f there 15 defeet on the rivet, the used rivet

can be removed away and re-riveting,
{ 1 )} Scarf patch repairing of the frame

Scarl patching repairine of the frame 15 to remove the cracking of the cross and longitudinal
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thickness with the original frame.

When scarf patch repairing is used, remove old paint layer and rust on the frame. check size and
location of the cracking. Then shape and size of the patch are determined according to nature and
location of the cracking and manual gas cutting is used,

In vehicle repair, the patch shapes mclude oval, inangle, diamond, rectangle and etc. See Figure

-7,

il s

T
e

el L

Figure 9 - 7
For cross cracking on the upper and lower planes of the longitudinal and cross beams of the frame
and ihe side frame, longitudinal cracking or broken of the longiudinal beam, oval or iriangle patch
can be used for repair. Under general conditions, the patch shall remove all the cracks away. For
security, for visual crack end, further 7-10mm patch is required. When cross and longitudinal
crack on the sides of the longitudinal and cross beams appear, diamond or rectangular patch can be
considered for repair.
When the scarl patch repair 15 used for reparing the frame, the patching cutbing edge shall be
smooth and clean and the grinding machine or manual chisel is used to open the groove. For
forces on the vehicle are complicated, the strict conditions are severe, V or X groove is sued for
edee of the cul and embedded plaie for patch repair (see Figure 9-8), then double welding is used.

When scarl patch repaiming 15 used, the scarf plates shall be repaired according to the patch size



https://truckmanual shub.com/
longitudinal beams of the frame, which shall be drawn from rejected from old frame of the same

model and made of new sieel plate.

90°

2‘“24- 5 mm

Fugure 9-5 Giroove shipe and st

To ensure welding quality, a clearance of 2-2.5mm shall be preserved between the scarf plate and
patch holes, Before welding, clean the groove surface, then the scarf plaie is inserted into the paich
hole and the scarf plate is fixed according to the weld point, then the flatness is calibrated. For
working conditions of the frame has high requirement for the welding strength, comrect soldering
bar brand, diameter, welding current, number of layer and other welding specifications. In general,
502, 503, 506, 507 and 422 soldernng bar can ensure welding quality, with diameter of the
soldering bar 3.2-4.0mm. For welding. AC and DC power zupply can be used (DC for 307
soldering bar). The welding current from 100-200 A can be selected wpon diameter of the
soldering bar and thickness of the plate. Surfacing welding can be used, generally 3-4 lavers 1o
avoid welding stress.

Short arc shall be used for welding to avoid air hole in melting metal. The seal shall be flat,

smomh, without welding beading and crater, and the depth of undercut shall be no more than

7

(.5mm and the length of undercut shall be no //

more than 15% of the welding length, without |r

air hole, slag and other defects. When repairing | / \ / \

the frame, direction of the welding seam may

nol be overlapped or vertical with the crest line, \ / \ /

except the special frame. There should be no

crack on the welding seam or its surroundings.

Figure 15-9 Direction of welding
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broken inuse, When conducting welding, it shall be storted from the middle of the sides of ¢ross

and longitudingl beams and extend along the opposite direction (See Figure 15-9) 10 lead the
welding stress 1o the edge which becomes loose, Afler welding, Natten the bead; for the location
ned affecting the assembling, the bead can be 1=2 higher than the benchmark plane,

{ 2 ) Buit joant repair of the frame

For some seetion of longitudingl beam of the frame, espocially within 1.5m of the fromt and back
end of the longitudinal beam, if total broken or crack is collective, the damaged section (end) can
be cut, and the bt join welding can be used o weld a pew beam {end) which is the same with
the cut one.

For butt joint welding, it is divided into oblique mouth bt joint and flal mouth butt joint welding.
For bead length of the oblique mouth welding is longer than thar of the flar mount butt joint
welding, the former one has more powerful gquality guarantec. When cut of the oblique mouwth buatt

Joint is conmected o the cross beam conmecied

1o the longiudingl beam and cie., the cross
beam shall be dismounied and the nepair
becormes complicated, the flat mouth welding

can b used. In other word, direction of the

welding searm can not be vertical to crest ling

of bongiudinal beam of the frame in general.

Frgwre %10 Addicioral welding ropalring

When butt joint welding is used, the frame culting, crater processing, welding specifications and
requirements and ete. shall be the same as patch repair of the frame, Please note that, after welding
of the bun joint section and the original longimdinal beam, check longimdinal lingarity error of the

plane and side of the loagitudinal plane, After welding, check shall be conducted,
{3 ) Acklivional welding repairing of twe frame

If regular cruck or broken 15 on the specified part of the vehicle, there must be problem with the
vehiche design or wse, IF it is coused by defect of the frame design, in addition te normal repair of

the =rmel rmmbireement ke Bl B st st flie vt mamely addelinomal walsdine meErma e | cee
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When additional welding repainng is used, the selected reinforcement plate shall have the same

material with the onginal frame, with thickness a litile less than the steel plate of the original
frame, which can not be more than, Shape of the reinforcement plate can be triangle, and other
shapes and the length shall be 2 times of height of the longitudinal beam. To make smooth
toughness transition of local points of the cross and longitudinal beams after repair to avoid
collective stress for broken caused by great different of toughness of the reinforcement point and
other points of the orginal frame. In general, sizes of both ends of the reinforcement shall be
reduced gradually, Please node that the rear longitidinal beam toughness must be coordinated.
Welding specifications of the reinforcement plate are the same with the patch welding. To avoid
excessive inercasing of the toughness, sectional welding can be used.

To avoid excessive increasing of weight of the frame and affect its economic use, after completion,
the inecrement may not exceed 108 of the original design weight.

{ 4 ) Riveting of the frame

When repairing the vehicle, it most rivels are damaged or deformed caused by accident or severe
operation conditions, IF calibration of the longitudinal beam is difficult withowt disassembling, the
frame can be repaired by disassembling the frame. By doing so. all the frame rivets will be
removed away and re-riveted.

There are 50 many methods for removing old rivets, such as gas cutting methed, drilling method,
cutting method, removing method and ete. No matter what method do vou use, vou may not
damage the frame and rivetng bole. When wear of the old riveting hole is no more than 0.5mim, i
requires no modification; if it exceeds the size but less than 2mm, expand the hole appropriately
and employ a larger riveting. Once wear of the old riveting hole is more than 2mm, fill the old
holes and drill new ones.

When riveting the frame holes, cold aveting is recommended and hot riveting can also be used.
After cold riveting, the rivet is full in the rivet hole without cutting impact during working. For hot
riveting, the heat expansion and cold contracting after cooling may generate impact cutting with
the radial clearance. When riveting is conducted, fasten the longitudinal and cross beams of the

frame, then the total geometric error is in the range of contral, and riveting is conducted.
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rivet must be full in the hole. There should be no crack, deflection and missed on the rivet head.

All the nivets can nid be replaced with balt.
Finally, the completed frame shall undergo rustproof treatment. During use, if individual rivet or
sieel plate for individual rivet is loose and riveting on the vehicle is not ¢asy, it can be fasiened

with boll. However, the bolt shall be specially prepared and the material is middle carbon steel,

and the rod can be full in the rivet hole.

9.2 Wheel

9.2.1 Wheel structure

Wheel is a rotating assembly bearing load between the tire and axle, which is made up of wheel
rib and spoke. The wheel rib is a part mounted on the wheel for supporting the tire and the spoke
is a supporing part between the axle and wheel rib, The light-duty truck of 50 series
manufactured by the factory employs two-part wheel rib (see Figure 9111 The spoke and wheel

rib can not be dismounted permanenthy.

Elastic retaimer ring
Wheel rib body

8\

Lock ring channel

Figure 9-115ketch map of the wheel nb
%.2.2 Maintenance of the wheel
{ 1) Dismount the wheel
a)  Screw off the wheel bolt about 130°;
by  Lift up the vehicle;

¢l Take the wheel off.

Mote: Do mot screw off the over=tightened wheel by heatine, for heat expansion and cold confrct
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( 2 ) Maintenance

The wheel employs aluminum alloy casting processing, and welding, heating and sand spraying
can not be used 1o repair the wheel. Therefore, all the damaged wheels must be replaced.

{ 3 ) Installing wheel
The wheel nut must be tightened to specified torgue according to the sequence to avoid bending of
the wheel or brake disc. The tightening sequence is the same as that for the engine cover.
Note: before installing wheel, remove rust on the wheel installation surface and brake disc surface

or remove it with steel wire brush,

9.3 Tire

9.3.1 Tire structure

The light-truck of SC serics employs common bias tire, which is made up of inner tire, external
tire and cushion belt and etc. The inner tire 15 full with compressed air, and the external tire 15 a
elastic shell used 1o protect the inner tire and prevent it from external impact; the cushion belt is
Maced between the inner Gire and wheel rib to avoid collision and wear of the wheel rib and

external tire. See Figure 9-12,

Figure 9= 12 Structure of commeon bias tire with inner tire
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9.3.2 Maintenance of the tire

{ 1 ) Installation and disassembly

Tire replacement machine 15 wsed o mount or dismount the Gire and the manufaciurer™s
instructions must be ohserved. Not only the manual tool or tire pry rod is used to replace the tire to
avoid damaging the tire edge or wheel rb. Steel wire brush is used to clean external edge fo the
wheel rib or the lubricant, old rubber and a small amount of rust is removed. Before mounting or

dismounting the wheel, appropriate wheel lubricant is used to lubricate the wheel edge.

{ 2 ) Tire maintenance

There are s0 many materials and methods for repairing the wheel. For not all the materials and
methods are applicable for the tire, therefore, the tire manufacturers publish instructions on how o

repair the tire timely, which can be obtained from the tire manufacturers,

[ 3 } Tire pressure

For repaired tire, it shall be charged to specified pressure. 1 it is high, it may lead to: difficult
driving, tire cracking or tire body domage; accelernted wear of central tire surface. IF it is low, it
may lead to: tire sounding for tuming; difficult steering; accelerating wear of the tire edge which is
uneven; crack or broken on the wheel rib; damage of the tire cord; tire with high temperature; low

operation; increased fuel consumption and ete.

9.4 Technical parameters of the wheel tire

Table 2-1
Tire model 4.5] - 15 5.5F - 16
.00 - 16 common pattern 6.50 - 16 common pattern,
Tire model
8B-layer 10-layer
Tire pressure ( Kpa ) 420 530
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Chapter 10 Body and Electrical Equipment

10.1 Body

Automobile body is generally composed of body shell. external parts, intermal parts, electrical
accessories and packing case.

Body shell is the installing foundation for all components and 15 welded from longitudinal
beam, transverse beam, pillar, stiffener, covering parts, engine hood, door, etc.

External parts refer to those parts that have functions such as protection or decoration for
body exterior or external accessories that are used o realize cenain function, including bumper,
external decorative trims, sealing strips, external back mirror, radiator cowling, skylight and its
accessories, door accessories, acrodynamic accessorics, elc.

Intermal parts are parts that protect human body or decorate inside car as well as ones that are
used o realize certain functions, ncluding instrument panel, seat, safety device, sun visor, internal
back mirror, internal door decorating parts, internal underbody decorating parts and other intemal
decorating parts.

Body electrical accessories refer generally to all electrical devices except engine and
underbody, including all kinds of instruments and switches, lighting apparamses, light signal
device, audio and video apparatuses, air conditioner, windscreen wiper, windscreen washer,
defrosting device, anti-theft device, ete.

The follows are demonstrations for a part of parts.

10.1.1 Door and its accessories
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T SR

Fag. 10=1 Door device
I-door lock core deviee, 2, 17-extemal unlock mcchanisn assembly of door lock; 3, 18-door lock assembly;
A, 1 9antermal unlock mechamam mumh‘l':' ol door bock: 5 30door !u-uking mechanism ssemble: ﬁ-h:-:king button:
T2 25-window pguide assembly: 822 24-window guide slot; 9.25-window lifter assembly: 10.26-bock pin
assembly; 11,27-door wmdow assembly: 12 28-mner femler; 1 3-imner fender ;) I4=-window Lifter hamlle assembly;

5 30-wimdow external batten assembly: 16,3 -window intenal batten assembly; 29-window lifter handle

(2) Disassembly of door and its accessories

1} Disassemble the fastening screw on intemnal handle seat using cross screwdriver,

then take down internal handle assembly from internal decorating panel by sliding

it forward.
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slot of lifter handle, pull the strip to make handle snap ring retract from the slop,

take down lifter handle and dust cover.

Press the center of the intemal decorating panel latch using cross screwdriver,
disassemble the latch from its seat, then take down the imternal decorating panel
and sealing film,

Pry off intermal and external sealing strips of front window using putty knife or flat

screwdriver winded by adhesive tape, then disassemble intemal and external
sealing strips and their clamps.

Caution: when disassembling sealing strips, apply force evenly to avoid

deformation or damage of sealing strips.

5)

6 )

3

8 )

e)

Loosen the assembling bolt of door shide slot and disassemble the rear part of froat

window slot, disassemble the [asiening bolt of window support, take window

together with suppon from inside door,

Unscrew the fastening bolt of window lifter using cross screwdriver, then take

window lifter out from door hole.

Disassemble locking button, lock installing screw and clamps of lock control lever

connectors from door, disassemble external handle and lock assembly from door.

Disconnect door wire bundle connector and disassemble bellows from car body.

Ciently knock out door opening limiter pin upward using hammer.

10 ) Lift door by lifting jack. Caution: place a piece of wooden plate between jack and

door skin to avoid damage of door.

11 ) Loosen hinge installing bolt and disassemble door assembly.

{3) Check of door and its accessorics

1)

Check the shiding of window lifter and the moving condition of rofating portions;

check whether rack zear 15 womn or damaged and whether hinges are damaged. If
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2} Check whether intemal or extemnal sealing sirips are damaged or peeled. If any,

3}

4)

replace sealing strips.
Check whether window felt slot 153 damaged or deformed or whether the felt is
pecled, If any, replace il.

Check whether window rubber batten is broken, damaged or aged. Check whether

window support is damaged. If any defect, replace it.

{4) Adjusting of door and its accessories

Install door and its accessories in the sequence reverse to disassembly, but pay attention that:

L)

)

3)

4}

5)

Adjusting of lock: move the lock pin up and down to align it with the center slot of
the lock; close the door, adjust the lock pin left and right to make the surfaces
between the door and the body leveling: increase or decrense the number of gaskets
between the body and the lock pin to adjust the longitudinal location 5o as to ensure
that the longitudinal clearance between the lock pin and the body accords with the

specified value.

When installing door window glass and bracket, apply the bracket slot with soap

water, then knock the glass slightly into the bracket slof using wooden or plastic
hammer and ensure that the relative location between the glass and the bracket

accords with specified value.

Before installing the window lifler, apply the sliding portions and rotating portions

of the lifier wiih lubricating grease,

After installing window assembly on the lifter, lift the window and check whether
the top of the window contacts evenly with the felt slot as well as whether the
slipping of the window is flexible. If the contact is nod even, adjust the installing
position of the lifter 1o ensure that it accords with the specification and that the
window lifts smoothly,

Before installing the internal decorative board, apply the intemal door panel with
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press the buckle in place. If the water-proof film leaks, remove it and reinstall.

Lift the window. Under the condition that the window is completely closed, adjust

the angle of the lifter handle to 45, install dust shield and press the buckle in place.

10.1.2 Windshield

i 1) Disassembly of windshield

1}

3)

4]

5 )

Dizassemble accessories such as wiper blade, decorative pars, instrument panel,
interior roof trims, rearview mirror, sun visor, ete. Clean the outer and inner sides
of the windshield and its peripheral.

Scraich away the sealing strap around the windshield using knife and expose the
peripheral of windshield.

Make a small hole in the viscose glue around the windshield using a piercer and
pass steel wire through the hole,

Attach wooden rods 1o the two ends of steel wire and draw the steel wire along the
windshield to cut the viscose glue.

Scraich the residual viscoze glue away from the vehicle body using knife smoothly,

Caution: the inserting depth of the knife should be 1-2mm,

(2} Installing of windshield

1]

21

3)

[1 the disassemble windshield is reused. The residual spacing sirips and viscose
glue on the windshield must be removed entirely.
Wash the residual viscose glue on the vehicle body and windshield with cleaning
soluticn. Dy for more than | Omin after applying.

Coat premicr on the vehicle body coating and the exposed metal surface. Don't coat

the premier on the residual viscose glue on the body.

4 ) Insert the windshield into the new fillet and spacing strip.
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[ ] Apply the adhesive edge of windshield with premier.

7 ) Apply the windshicld edge with viscose glue.

B ) Press the windshield into the vehicle body and knock the windshield surface and
the around fillet slightly so as to install the windshield firmly. Fix the fllet on the
Lop.

9 ) Spray water using hose 1o check whether the sealing sinp of windshield leaks. 17

any leakage, fill the leaking place with viscose glue,

10.2 Electrical equipment
10.2.1 Lighting equipment
(1) Repair of head lamp
1) Check whether there is any tilt or looseness for the installing of head lamp, [

any defect, fasten the installing screw;

2) Check whether the glass cover of head lamp is clean. If any dust or muddiness,

clean it. Check the cover glass whether there are any cracks, damages or other

defects. IT any, replace it with new one;

i) Check the working condition of head lamp switch.

Check the working condition of lighting switch
Tum lighting switch from off position to stop 1, head light, back light, license
light and light for instrument panel should be turned on; tumn lighting switch to
stop 11, head lamp, head light, back light, license light and light for instrument
panel should be wrned on.

Check the working condition of head lamp light switching
Tuming on head lamp, push the swiich handle upward, the head lamp should

send far light; set the switch at the medium position, the head lamp should send

near light; press the switch handle downward, the head lamp should send far
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i2) Adjusting of head lamp beam

1) Preparation before adjusting of head lamp beam: Adjust the pressure of four
tires to the specified value, unload the vehicle, and then park the vehicle on the

flat load surface. Set a blank sceeen or wall 10m in the front of the vehicle,

2) Adjusting of vertical beam of head lamp {(Fig. 10-2); Tum on the far light
switch of head lamp, the illuminating center of main beam of head lamp should
be within the range between the center height H of head lamp and H/SD below
H. If the position of main beam is not correct, change the position by adjusting
the adjusting screw of head lamp o as to ensure that the beam center accords

with the specification.

Fig. 10-2 Adjusting of vertical beam of head lamp

3) Adjusting of horizontal beam of head lamp (Fig. 10-3)Tum on the far light
switch of head lamp, the horizontal position of the illuminating center of the
main beam of head lamp should meet the following requirements: the deviation
of the left head lamp beam to the left should not be more than 100mm and the
deviation to the nght should not be more than 200mm; the deviation of the rnght
head Tamp beam to the left or to the right should not be more than 200mm, If the
posilion of the beam is not comrect, adjust the adjusting screw of head lamp 1w
ensure that the position of beam in the honzontal direction accords with the
specification.

Iml'l'.llllli | J

200mm] |

T

200mm]; e )
1 00mm? T o ——

—

Fig. 10-3 Adjusting of horizontal beam of head lamp

10,22 Combined instrument
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1) Cheek of fuel indicator (Fig 10-4)

Disconnect the connecting wire between fuel indicator and fuel quantity sensor, connect a
testing bulb (3. 4W/) between the indicator and the sensor; wum on ignition switch, the bullb
should be tumed off, and the instrument needle should begin 1o swing in several seconds; if any

defiect, replace the fuel indicator,

Fig. 10=a Testing circuit of fuel indicator
[ -battery; 2-fuel indicator; 3-testing bulb

1) Check of fuel quantity sensor (Fig. 10-3)
Take down the fuel quantity sensor from the fuel tank. Measure the resistance of fuel quaniity
sensor float at different heights using multimeter, I the measured resistance doesn’t accord with

the specilied one of the comrespondent location, replace the fuel quantity sensor.

=

2]

E

Fig. 10-5 Testing of fuel quantity sensor

Specificd value of fuel quantity sensor: E {(emptv) 11052
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1/2 (half) 3802

3) Repaur of water temperature indicator and sensor
a ) Check of water temperature indicator {Fig 10-6)
Disconnect the connecting wire between waler emperalure sensor, connect a
testing bulb between water temperature indicator and the ground wire; tum on
ignition switch, the bulb should not be turmed on, the instrument needle should

swing in several seconds. If any defect, replace the water temperature indicator

assembly.

3

I3

L

Fig. 10-6 Testing of water temperature indicator
1-battery; 2-water temperature indicator; 3-bulb

b} Check of water temperature sensor (Fig 10-7)
Heat the water temperature sensor, measure the resistance of the sensor using
multimeter. If the measured value doesn’t accord with the specified one, replace the
witer 1.I:I'.I'I|'I¢,.“Tilt|.ln: SCNSOT,
Specified resistance of water temperature sensor: 400 28702

B0 16982
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Fig. 10-T Testing of waler femperafune sensor

| -electrical furmace; 2-beaker; 3-thermometer; 4-water temperature sensor; S-multimeter

[0.2.3 Windshield cleaner and wiper
(1) Structure of windshicld cleaner

The structure and compoenents of windshield cleaner are shown in Fig. 10-8.

Y : ,éﬂ/ﬁf
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wasket; 9-hose; 10-water pump; 11-screw
{21 Struciure of windshield wiper
The structure and components of windshield wiper are shown in Fig. 10-9,

Fig. 10-9 Structure and components of wiper

1-wiper blade; 2-arm; 3-cover; 4-nut; 5-gasket; 6-scal part; T-screw; 8-locking gasket; 9-gasket;
10-linkage; 11-motor

{3} Repair of windshield wiper

1) Check of working condition of wiper switch

Dizsconnect switch conmecior, check the continuity between terminals using muliimeter 1o
examine whether the wiper switch and sprayer switch have any defect.

21 Check of wipser motor

a. Idbe running test (Fig. 10-10)

Check of low speed: connect the positive pole of battery to the blue wire of switch connector,
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Check of high speed: connect the positive pole of battery 1o the blue/red wires of swiitch

connector, and the negative pole of battery to the motor gear case, the speed of motor should be
35r/min.

If any defect, replace wiper motor.

Fig. 10-10 Motor idle test
1=hattery positive pole; 2=battery negative pole; S=gear box; 4=double speed; S=single speed
BIR: blug/red; BLW: blus/white; BI: blue; ¥ vellow: Y/BI: yellowblue

b. Test of automatic stop action (fig. 10-11)
Connect the positive pole to the yellow wire of the motor and the negative pole o the
connecting wire of gear case to make the motor work. Then, shortcut the blue/white wire of switch

connector and the blue wire using a jumper wire to check whether the position where the motor
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£

o/

Fig. 10-11 Test of motor automatic stop action
| =baattery positive pole; 2-battery negative pole; 3=jumper wing; d=gear cose; S=double speed; G=single spoed
BIE: blug/red; BLW: blus/white: BI: blue; ¥ vellow; Y/BI: yellowblue

10.2.4 Heating device
(1) Structure and components of heating device (Fig. 10-12)
The heating device of chang’an truck is a type of water heating. It heats the air using cooling

water of engine and sends the heated air into the ruck by blower. Heating device 15 composed of
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Fig. 10-12 Components of heating device
I-comtrol kever assembly, 2-heater assembly; 3-heater cone; d-resision S-blower motor, G-blower
{ 1) Disassembly of heating device
I} Disconnect the negative pole wire of battery, drain engine cooling solution and

remove heating hose on heating deviee (Fig. 10-13);
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Fig. 10-13 Disassembly of heating hose Fig. 10-14 Disassembly of plug
COMNECtor
I-clamp; 2-hose I-blower  motor;  2-resistor;  3-plug
comneclor
23 Disconnect the plug connector of blower motor and resistor (Fig. 10-14F
3 ) Remove resistor of blower motor of heater (Fig. 10-15);
4] Eemove heater inket pipe and then remove heating devieg from the vehicle (Fig.
10-16);

Fig. 10=135 Dizassembly of resisior Fig. 10=16 Dizassembly of heater

| =heater; 2-resisior I-leater; 2-nut; J-lweater inkel pipe; 4-inlet box
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Fig. 10-17 Dizassembly of heater core
1-heater core; 2-heater case; -support; 4-pad
(1) Repair of heating device
1) Check resistor for crack or damage; if any defect, replace it. Measure resistance

between terminals; 1F the measured value 15 not correct, replace the resistor (Fig.

[O-18);
Resistances between terminals: H-M 30
H-L 18]
M-L 403
2) Check the continuity condition of blower motor switch circuit using multimeter

(Fig. 10-19).

. e o e
. . L
[ m—

Black BlueWhiteBlueYellow Blue_
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