Maintenance manual for sunray hfc4dal-2c china-IV diesel engines

Contents
Chapter | Technical CharacteristiCs Of ENQINE ..........cccooveiiiiieieieeesieeteteeeee ettt eaes 11
Section | Technical Requirements for Fuel, Oils, and Auxiliary Materials .............ccccoevveivieviiinieieeeene 11
Section 11 Main Technical Specification 0f ENQINE .........c.ccoirieiiiieieee e 14
Section 111 Performance CUrve 0F ENQINE .........cooviiiiiiiieieieeeeteeee ettt
Section IV Main Checking and Adjustment PArameters ...........coceeueeeeierieniesieete ettt eee et sae v sve e
Section V Tightening Torque for Critical Bolts of Engine
Section VI Main Fitting Clearances and Allowable Wear Limits of ENQINe ..........cccoccoveviiieieienieniie e 21
Section V11 Specification of Main Attachments and ACCESSOFIES...........c.ccvvvirieieririeiieeeeereeee e 24
Chapter 11 Maintenance for Main Structures 0f ENQINE.........ccooveviiiiiiieieieieseesecie ettt ss e eeees 25
Section | Disassembly of ENGINE ASSEMBIY ........ccooirieiiiieieieeieieieeetee ettt s esens 25
Section 11 ASSEMDBIY OF ENQINE .....c.ooiiiiieie ettt ettt ettt et et e st et e b e sbeebeeseessesesbesaesressnans 43
Section 111 Crankshaft and FIYWHEET SYSEEM .........coiiiiiiiiiiiieceeeee ettt ns 68
Section 1V Piston and ConNecting RO GROUP..........cccoivieiriiieiitiieeeeieeee ettt ev bbb ve b neas 69
Section V Valve Distribution MECRANISIT ...........ooiiiiiiieieieeeee ettt sens 70
Section VI LUBFICAtION SYSTEM ......cvoiiiiiiiciitice ettt ettt b st s s te b seeneas 71
SECtioN VI CO0lING SYSLEIM ..ottt a ettt se st e seseseesesaeneesenes 72
Section V111 Turbocharger and INter-Cooler SYStEM ..........cooveiiiiieiiiieeeieeetete et 73
SECHION IX EGR SYSEEIM. ...ttt ettt sttt aeae et e s e st et e s e st seseneesesaeneesenes 75
SECHION X EXNAUST SYSTEIM.....ovivieiiitiieiieieiet ettt ettt ettt s e e b s e b e b eseese s ese et e seseeseseseesessessssenes 76
Chapter 111 Working Principle of Engine Control and ACtUator UNItS..........cccoveeiieieieierienesiececeeeeiesiesie e 77
Section | Overview of Diesel CommOoN Rail SYSTEM .........ccooivieiiiiieiciceeee e 77
Section 11 Working Principle of Low Pressure Fuel Ling SYStem .........c.cooveeieeieieienieneeeeeeeeeeeieie e 79
Section 111 Working Theory of High Pressure FUEI LINE ..........coooveieirieciiiiieieecec e 82
Section IV Electronic Control Unit of High Pressure Common Rail System ..........cccccoovevivieiecienienieniieeens 84
Chapter 1V ENGINE DIAGNOSIS ......ccveiteiirieeieieieietieteiete sttt ettt et stes e esesseseeseseseesesseseesenseseeseseneesesseneesessenessensns 109
SECLION 1. PrECAULIONS ...ttt ettt ettt e et e st st e st s et e st se s e s et esese e s etene s 109
Section 1. MaintenanCe PrOCEAUNES ..........ccoieieiieieieeieie ettt ettt s ettt se st ese s eneesessensenesseneesennas 111
SECHION T, FAUIL DIAGNOSIS. .....c.ocuieiiieiiieiietiteeete sttt ettt et ve ettt ese b e s ese b e s eseesesesessessesaesesseseesennas 113
SECHION TV DT C ST ..ttt ettt et e e e st b e s e st eseseneesenseneesensesesseneas 115
Section V. Fault Diagnosis for Electronic-Controlled Common Rail Diesel ENgines...........c.ccccceeveveveernenens 133

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Maintenance manual for sunray hfc4dal-2c china-IV diesel engines
Chapter I Technical Characteristics of Engine

Section | Technical Requirements for Fuel, Oils, and Auxiliary Materials
I. Diesel

HFC4DA1-2C diesel engine adopts electronically controlled, high pressure common rail, fuel injection system and
conforms to Euro-IV emission regulation and thus extends higher requirements over the fuel. To guarantee the
reliability of the fuel supply system, make sure to use the qualified clean diesel produced by national well-established
fuel company, in order to prevent the blockage or early wear of fuel injector due to poor fuel.

AAdd the fuel only at the well-established gas station. The use of poor diesel or other diesel intended for
other than vehicle engine application is strictly prohibited.

Make sure to use the fuel conforming to national standard GB 19147. The grade number of the diesel chosen is related
to the temperature of working environment. When the environment temperature is reduced, the paraffins within the
diesel will precipitate to block the fuel pipeline, leading to difficult fuel supply and start failure of the engine.
Therefore, choose different grade number of diesel depending on the environment temperature in different seasons
and regions, in accordance with the table shown below.

Environment temperature Above 5C Above -5C Above -10°C Above -25°C

Recommended grade

qumber of diesel 0# light diesel -10# light diesel -20# light diesel -35# light diesel

Notice!

The cam of the high pressure fuel pump is being lubricated by the fuel. Never cause engine flameout due to depletion
of fuel in the fuel tank, or it will lead to serious wear of the high pressure fuel pump. After adding new fuel, make sure
to firstly use manual fuel pump to bleed the air from the fuel pipe and high pressure fuel pump and thoroughly fill the
fuel pipe and high pressure fuel pump with fuel before starting the engine, in order to prevent the wear of high
pressure fuel pump due to fuel shortage.

Procedure for air bleeding and refueling:
1. Loosen the air bleeding screw;

2. Push down the manual fuel pump with hand and then release. Repeat above operation, till there is no air bleeding
out from the air bleeding screw;

3. Tighten the air bleeding screw and pump the fuel with manual fuel pump, till the fuel injection pump is thoroughly
filled with fuel.

The diesel filter embodies the fuel-water separation function:

The water content in the diesel will bring about great harm to the fuel system. Upon the detection that the diesel filter
water level warning lamp on the instrument panel lights up, it indicates the presence of waste water in the diesel filter.
The waste water shall be drained timely, or it will lead to the rusting and wear of high pressure fuel pump, high
pressure fuel rail, and fuel injector and bring about unnecessary losses.

Procedure for water drainage:
1. Unplug the water level sensor connector;

2. Loosen the water level sensor to drain the waste water, till the diesel flows out.
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3. Tighten the water level sensor and plug the water level sensor connector.

Il. Engine Oil

HFC4DA1-2C diesel engine shall use the diesel engine oil with the quality grade at API CH-4 or above, of which the
viscosity is related to the environment temperature. When the environment temperature is reduced, the viscosity of the
engine oil is increased to increase the start resistance so that the diesel engine can’t reach the start speed and cause
difficult start. Therefore, in different seasons and regions, choose the correct engine oil with different viscosity grade
under different environment temperature, in accordance with the table below.

Environment -15°C~40C -20°C~30°C S30C~25C Extreme cold region
temperature
Engine oil 1y 4w 40/50 or 15W-40 10W-30/40/50 5W-40/50 OW-40/50
trademark

Check engine oil level:

® Stop the engine and wait for several minutes;

®  Pull out the engine oil dipstick;

®  Wipe the oil dipstick with clean cloth and re-insert the oil dipstick to the end;
[

Pull out the oil dipstick again and observe the engine oil level. Check whether the oil level is between the upper
and lower limits of the oil dipstick. If insufficient, add the engine oil.

Notice: Make sure to horizontally park the vehicle while
measuring the engine oil level. Stop the engine and wait
for several minutes, till the engine oil can return to the oil
sump.

Notice!
® Make sure to periodically check the engine oil level.
® The apparatus used for refueling shall be clean.

® In event of sudden rise or drop of engine oil level, check for cause immediately.
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® Never mix different trademarks of engine oils.
® Periodically replace the engine oil as per the maintenance regulations.

I11. Coolant

Make sure to use clean automotive antifreeze coolant featuring antifreeze in winter, anti-boiling in summer, and
anti-corrosion, anti-rusting, and anti-scaling.

Take cautions during the operation:
a. Always use coolant throughout the year and pay attention to the use continuity of the coolant.

b. Depending on the temperature of the region in which the vehicle is used, choose the coolant with different freezing
point. The freezing point of the coolant shall be at least 10°C below the lowest temperature of the region, in order to
maintain the antifreeze function.

c. Purchase the qualified coolant product, in order to prevent damaging the engine and causing unnecessary economic
losses due to use of disqualified product.

d. Never mix different trademarks of coolants nor use such mixed coolant, in order to prevent the chemical reaction
from impairing the respective comprehensive anti-corrosion performance.

e. Never add the hard water such as well water or running water. Upon the detection of suspended material, sediment,
or smelliness phenomenon in the coolant, it indicates that the coolant is deteriorated and becomes ineffective due to
chemical reaction. In such case, timely clean the cooling system and thoroughly replace the coolant.

f. The glycol coolant is one toxic substance and is harmful to the liver. Never swallow the coolant. In event of skin
exposure to the coolant, thoroughly clean with water immediately. In addition, the nitrite anti-corrosion additive in the
coolant is one carcinogenic substance. Do not dispose the used coolant randomly, in order to prevent contaminating
the environment.

Notice!
® Upon the detection of sudden drop in coolant level, check for cause immediately.

® The cooling system is under pressurized state! Never open the cap of the coolant compensation tank or radiator
while the engine is still hot, or it will lead to scalding danger!
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Section 11 Main Technical Specification of Engine

Model

HFC4DA1-2C

Type

Inline 4-cylinder, longitudinal layout, water-cooled, 4-stroke, turbocharged

inter-cooler, high pressure common rail, and direct injection engine

Nominal power/speed

85/3600 (kw/rpm)

Top torque/speed 250/1800~2800(Nm/rpm)
Minimum fuel consumption s
o <218g/kw-h Top idling speed 4000rpm
of external characteristic
Exhaust temperature (before . )
) <700C Idling speed 800+50 rpm
turbine)
Number of cylinders x bore Total piston
4x93 mmx102 mm ) 2.771L
x stroke: displacement
Compression ratio 17 = 1 Fuel grade -10#
. Fuel supply advance .
Working sequence 1-3-4-2 Electronically controlled
angle
Flameout mode Fuel cut-off Engine mass 270kg

China-IV  emission standard

Emission limit (test value) . Noise limit <95dB(A)
compliant
Engine oil trademark Above grade CH-4 Engine oil capacity 7.2L
Engine oil/fuel consumption ratio (24h at full speed) <0.10%
Temperature of engine oil in oil sump (under nominal working <130°C

condition)

Engine oil pressure

Idling: >98 kPa

Coolant capacity

30L Applicable altitude <3500m

Maximum outlet temperature of .
Thermostat type Wax type <110°C
coolant
Thermostat opening . .
82T Thermostat full open temperature 95C
temperature
Applicable temperature ) . . .
. . With heated cold starter and with heater plug in engine
of diesel engine
. . Length of cylinder
Overall dimensions (LxWxH) 728.9mmx715.6mmx753.3mm block 479mm
oc
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Section 111 Performance Curve of Engine
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Section IV Main Checking and Adjustment Parameters

1. At rated power:

(1) Exhaust temperature (master pipe) (°C) <700

(2) Thermostat opening temperature (°C) 82

(3) Thermostat full open temperature (°C) 95

(4) Temperature of engine oil in main oil way (°C) <130

(5) Engine oil pressure (kPa) 400~600

2. Engine oil pressure at minimum stable speed (kPa) >98

3. Timing phase (in rotation angle of crankshaft)

(1) Open of intake valve (before top dead center) 24.5°

(2) Close of intake valve (after bottom dead center) 55.5°

(3) Open of exhaust valve (before bottom dead center) 54°

(4) Close of exhaust valve (after top dead center) 26°

4. Valve clearance (mm) 0.3~0.4
8
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Section V Tightening Torque for Critical Bolts of Engine

y¢ Comparison Table of Tightening Torque for Critical Bolts

No. Description N. m
1 Fixing bolt of rockshaft 55
2 Heater plug 25
3 Nut and washer for fuel injector body 40
4 Fuel injector 34
5 Fixing bolt of thermostat housing assembly 25
6 Installation torque of rocker arm assembly 55
7 Camshaft thrust plate bolt 25
8 Camshaft timing gear bolt 110
9 Fixing bolt of rockshaft 50
10 Fixing bolt of engine oil pump filter screen assembly 20
11 Engine oil pump fixing bolt 20
12 Oil sump bolt 23.5
13 Flywheel baftle bolt 85
14 Flywheel bolt 25 for first step
70 for second step
120 for third step
15 Crankshaft bearing cap bolt 20 for first step
110 for second step
170 for third step
16 Tightening bolt of engine oil pump 25
17 Socket nut of engine oil pump 30
18 Torque for cylinder head bolt: 65 for first step
85 for second step
105 for third step
19 Rockshaft support bolt 55
20 Main bearing cap bolt 170
21 Torque for drive shaft nut 66
22 Transmission bracket nut 69
23 Clutch cover — flywheel housing bolt M10: 46
M12: 91
24 Engine rear bracket nut and bolt M10: 40
M12: 69
25 Front exhaust pipe bolt 37
26 Clutch working cylinder bolt 19
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No. Description N. m

27 Belt pulley bolt 210

28 Fan pulley 12.5

29 Crankshaft bearing cap bolt 170

30 Connecting rod bearing cap bolt 25 for first step
85 for second step

31 Camshaft timing gear 110

32 Fuel injection pump nut 30

33 Idler gear bolt 20

34 Engine oil pipe perforated bolt 20

35 Crankshaft belt pulley bolt 210

36 Fan silicone oil clutch 12.5

37 Connecting rod bearing cap 20 for first step
85 for second step

38 Piston cooling oil pipe bolt M8x1.25 25

M6x1.00 7.5

39 Oil pressure regulation valve M6x1.5 30

40 Socket nut of engine oil pump 30

41 Engine oil pump assembly bolt 25

42 Oil sump bolt 23.5

43 Cylinder head bolt 65 for first step
85 for second step
105+5 for third step

44 Rockshaft support bolt 55

45 Tightening bolt of water outlet pipe 19

46 Protrusion size of water pump impeller 24.6mm

47 Fan center distance 79.2~79.8 m

48 Open temperature of thermostat valve 82°C

49 Full open temperature of thermostat valve 95C

50 Open pressure of vacuum valve at center of radiator 88. 2~117. 6kPa

cap valve seat

51 Water pump fixing bolt 25 N.m

52 Alternator fixing bolt 40 N.m

53 Alternator adjustment plate fixing bolt 25 N.m

54 Lock nut, A/C compressor idler gear 27 N.m

55 Nut of engine oil cooler water pipe 25

56 Oil drainage plug 80

57 Fixing bolt of oil pump assembly 20

10
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No. Description N. m

58 Tightening socket nut 30

59 Bolt and nut of starter motor 81

60 Fixing nut of starter cable 9

61 Exhaust branch pipe bolt 30

62 Bolt of heat shield 25

63 Support bolt 40

64 Front exhaust pipe nut 40

65 Crankshaft belt pulley bolt 210

66 Exhaust pipe nut 67

67 Torque of engine bracket bolt M10: 40
MI12: 69

68 Cylinder head cover nut 13

69 Connecting nut between turbocharger and exhaust 25

manifold
70 Connecting bolt between exhaust manifold and 30
cylinder head

71 Bolt of exhaust pipe heat shield 25

72 Connecting bolt of turbocharger air bleeding pipe 25

73 Perforated bolt of lubricating oil pipe M12: 41
Ml14: 55

y¢ Comparison Table for Standard Bolt Specification and Tightening Torque

Identification )
orque (N.m Less than grade 8.8 Grade 8.8 (High Grade 10.9 (Alloy
e (low carbon steel) carbon steel) steel)
Specificatio
M6x1.0 4~8 5~10 |
M8x1.25 8~18 12~23 17~31
M10x1.25 21~35 28~47 38~64
M10x1.5 20~34 28~46 37~61
M12x1.25 50~75 62~93 77~116
M12x1.75 46~70 58~86 73~109
M14x1.5 78~117 95~142 116~174
M12x2.0 73~109 90~134 109~163
M16x1.5 106~160 138~208 163~245
M16x2.0 102~152 132~198 156~234
MI18x1.5 154~230 199~299 234~352
M20x1.5 210~316 275~413 323~485
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M22x1.5

256~422

370~555

433~649

M24x2.0

360~550

439~725

565~847
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Section VI Main Fitting Clearances and Allowable Wear Limits of Engine
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Assembly
. Fitting Clearance for Wear Limit
No. Name Standard Size (mm) nature New Engine (mm)
(mm)
Contact width between
valve and seat ring
1 Intake valve 1.7 2.2
Exhaust valve 2 2.5
Valve sinkage
2 Intake valve 0.73 1.28
Exhaust valve 0.71 1.2
3 Backlash 0.05-0.13 0.3
4 Ax1a1 run-out clearance of 007 02
idler gear A
. . -0.010
Outside diameter of tappet ®13 ~0.028
5 Clearance 0.01~0.046 0.10
Tappet bore D13 30'018
6 Radial run-out of push rod 0.3
7 Deflection of rockshaft 0.3
Outside diameter of 0
®19
g [Lockshaft +g'g§ Clearance |  0.01~0.05 0.20
Rocker arm bore D1 9+0. 01
Rod diameter of intake @8—0.039
valve —-0.054
9 0017 Clearance 0.039~0.071 0.20
Valve guide bore q)80 '
Rod diameter of exhaust c1)8—0.064
valve -0.079
10 0017 Clearance 0.064~0.096 0.25
Valve guide bore CDSS ’
Free height of valve spring 48
1 Perpendicularity of valve D14
spring )
Outside diameter of idler D5 5—0.025
jp [gearAshaft : —0.053 Clearance | 0.025~0.080 0.2
Inside diameter of idler gear D55 +0.03
A bearing 0
. +0.065
13 Cylinder sleeve bore d93 +0.020
13
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Assembly
No. Name Standard Size (mm) Fitting Clearance_for Wear Limit
nature New Engine (mm)
(mm)
Assembly
Name Standard Size (mm) Fitting Clearance.for Wear Limit
nature New Engine (mm)
(mm)
13 Prqtrus1on height of 0~ 0 08
cylinder sleeve
Axial run-out clearance of 020
14 | camshaft Clearance 0.05~0.13 -
Cam height of camshaft 42.02+0.05 0.38
Inside diameter of camshaft 6 50+0.025
15 poush 0 Clearance | 0.025~0.080 0.12
Diameter of camshaft D5 0—0.025
journal —0.055
16 Deflection of cam bush 0.02 0.1
Outside diameter of piston 0
pin O3 4'—0.005
17 Clearance 0.002~0.015 0.03
. . +0.010
Piston pin bore CD34+0 002
Thickness of connecting d3 30
1g | fodlarge end —0.07 Clearance | 0.175~0.320 0.35
Opening of crankshaft D3 3+0.250
connecting rod journal +0.175
Clearance of intake and
19 exhaust valves (cold state) Clearance 0.3~04
Main journal ) 70:%%2%
20 Main bush bore (after @70_0.003 Clearance 0.031~0.066 0.11
assembly) —-0.033
Outside diameter of piston 0
pin CD34—0.036 0.05
21 - - Clearance 0.008~0.026
Inside diameter of D3 4+0.020
connecting rod bush +0.038
Crankshaft connecting rod —-0.070
journal CI)53—0.085
22 : Clearance 0.029~0.069 0.1
Connecting rod bush bore D5 3—0.016
(after assembly) —-0.041
Grouping of piston outside
diameter
Group A 92.957~92.968 .
23 Grouping | 539,075
Group B 92.968~92.979 clearance
Group C 92.979~92.990
Group D 92.990~93.001
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Assembly
No. Name Standard Size (mm) Fitting Clearance_for Wear Limit
nature New Engine (mm)
(mm)

Grouping of cylinder sleeve

inside diameter (after

pressed-in)

Group A 93.021~93.032

Group B 93.032~93.043

Group C 93.043~93.054

Group D 93.054~93.065

Opening of piston ring

1¥ compression ring 0.2~04 1.5
24

2" compression ring 0.65~0.85 1.5

Oil control ring 0.25~0.50 1.5

End clearance of piston ring

1* compression ring 0.078~0.139 0.15
25

2 compression ring 0.045~0.09 0.15

Oil control ring 0.03~0.07 0.15
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Section VII Specification of Main Attachments and Accessories

Engine oil pump type

Externally engaged gear pump

Flow rate of engine oil pump

> 23L/m (at 1,000r/m and 0.4MPa)

common rail

fuel system

Lubrication >23L/m (at 1,800r/m and 0.44MPa)
system Open pressure of engine oil pump | 0.70.08MPa
relief valve
Engine oil filter type Filter element type
Water pump type Centrifugal type
Flow rate and head of water pump | Head >6.5m (at 3,000r/m) at 100L/min flow rate;
Cooling (water temperature at 80+5°C) Head >12m (at 4,000r/m) at 120L/min flow rate;
system Thermostat type Pellet thermostat
Temperature of thermostat Initial open: 82°C; full open: 95°C
Fan type Independent electric fan
Preheating plug type Ceramic type
. Voltage of preheating plug 12V
Electric - -
system Starter spemﬁcz'ltlon ' 12V, 2.8kW
Alternator specification 14V, 90A
Battery voltage 12V
Radial flow variable section turbocharger
Intake system | Turbocharger The top speed of turbocharger is <220,000r/m, with
turbocharger ratio at <2.2.
Type of EGR valve Position feedback type
EGR Voltage of EGR valve position | 5V
sensor
Fuel filter type Spin-on type, with fuel-water separator, manual fuel
delivery pump, and diesel heater
High pressure fuel pump BOSCH CPI1H, radial three-plunger pump, with fuel
delivery fuel pump and solenoid valve control
Fuel injector BOSCH CRI2.2, solenoid valve control
Electronically | High pressure common rail Maximum rail pressure: 160MPa
controlled Electronic control unit (ECU) BOSCH EDC17, with working voltage at 12V

Crankshaft speed sensor

Working clearance: 0.5~1.2mm

Camshaft position sensor

Working clearance: 0.5~1.5

Air flowmeter

HFM6, with working voltage at 12V and flow measurement
range at 40~840kg/h.

Water temperature sensor NTC type
Rail pressure sensor Voltage output: 0.5~4.5V
Accelerator pedal position sensor Voltage: 5V

16
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Chapter Il Maintenance for Main Structures of Engine

Section | Disassembly of Engine Assembly
I. Special Notices:

a) Before overhauling the engine, make sure to firstly disconnect the negative cable of the battery, or it will damage
the harness and other electric units;

b) Unless otherwise specified, rotate the ignition switch to LOCK position;

¢) Whenever the air cleaner is disassembled, make sure to plug the intake port, in order to prevent the ingress of
foreign material, which may enter into cylinder and cause serious damage.

I. Disassembly Procedure

Turn the ignition switch to LOCK position and disconnect the negative cable of the battery.

Open the oil drainage bolt of the oil sump and fully drain and collect the oil.

Fully drain the coolant.

Disassemble the water inlet and outlet hoses of the engine.

Disassemble the electronic control harness for engine ECU, engine, and complete vehicle.

Disassemble the power supply wires for alternator, starter, and oil pressure and water temperature sensors.
Remove the connecting hose between intake connecting pipe and air cleaner.

Loosen the connecting pipe of inter-cooler.

Shut off the fuel pipeline and unplug the fuel pipe and return pipe.

Disconnect the power supply of the radiator fan and when necessary loosen the radiator bracket and take out the
whole radiator.

Loosen the clutch connecting pipe.

Disassemble relevant connecting pipes of air conditioner and power steering pump.
Disconnect the exhaust manifold and exhaust muffler pipe.

Loosen the connecting mechanism between transmission and the complete vehicle.
Loosen the fixing bolts between engine and transmission suspension bracket.

Steadily lower the engine with elevator.

Loosen the connecting bolts between engine and transmission and separate the transmission from the engine.

17
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I11. Hlustration for Disassembly of Engine

1. Disassemble the flywheel.

a. Block the flywheel with flywheel clamp, loosen the
fixing bolts between damping pulley and flywheel, and
disassemble the flywheel assembly.

pump pulleys.

2. Disassemble the belt, air conditioner
compressor, and alternator and water

Use an open-end wrench to remove the fixing nuts of
engine fan and remove the cooling fan of the engine.

Loosen the alternator adjustment bolts and fixing bolts,
remove the fan clutch pulley and alternator belt, and
check the side face and toothed face of the belt for
normal state.

Remove the oil and vacuum pump oil return pipe
connectors.

Loosen the alternator fixing bolts and adjustment bolts
and disassemble the alternator belt. Check the
alternator belt for presence of aging, cracking, and
abnormal wear. If yes, replace the belt. Arrange the
parts disassembled orderly on the part shelf, remove
the alternator, use hand to rotate the alternator pulley,
and check the inside for presence of noise, stagnation,
and unbalance. Check the alternator for presence of
ablation and check the shaft for presence of abnormal
wear noise.

Disassemble the water pump pulley.
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3. Disassemble the exhaust system.

a. Disassemble the fixing bolts of turbocharger lubricating
oil pipe and disassemble the fixing clamp of return

" hose.

H

b. Remove the exhaust pipe shield.

Remove the EGR cooler.

d. Remove the exhaust pipe and turbocharger assembly.

Remove the fixing bolts and nuts of exhaust pipe,
remove the exhaust manifold and turbocharger
subassembly, and remove the exhaust manifold gasket.

f.  Check:
A) Whether the rotor of turbocharger rotates flexibly.

B) Whether the air compressor wheel is damaged,
observed from the inlet of air compressor.

RN B

C) Whether the air compressor interferences with the
housing, observed from the inlet of air compressor.

4. Disassemble the relevant accessories
of fuel system.

19
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C.

Loosen the conical nut at fuel injector end and the
conical nut on fuel injection pump side (one is to
reversely tighten the fuel inlet of fuel injector and one is
to loosen the nut of high pressure fuel pipe); Loosen the
conical nut on fuel injection pump side (Two wrenches
are used mainly for disassembly, of which one is to
reversely tighten the fuel outlet of fuel injection pump
and one is to loosen the nut of high pressure fuel pipe,
in order to prevent the fuel outlet of the fuel injection
pump from follow-up rotation). Remove the high
pressure fuel pipe and install the high pressure fuel pipe
protective sleeve;

Remove the fuel injector return hose.

Remove the fixing bolts of fuel injector pressure plate,
remove the fuel injector body along with its support,
and install the fuel injector protective sleeve.

4. Disassemble the fuel-gas separator
subassembly

Remove the crankshaft breathe hose and fuel-gas
separator return hose.

Disassemble the fixing bolts of fuel-gas separator.
Remove the fuel-gas separator.
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d.  Remove the fixing bolts of fuel-gas separator housing
and take out the fuel-gas separator filter element. Clean
the fuel-gas separator housing, check the state of filter
element, and when necessary replace the filter element.

Disassemble the fixing bolts of fuel-gas separator

e.
bracket and remove the fuel-gas separator bracket.

4. Disassemble the intake manifold and
other peripheral accessories.

21
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Disassemble the fixing bolts of power steering pump
and remove the power steering pump.

Check the power steering pump for presence of oil
leakage and check the belt pulley of power steering
pump for presence of wear;

Remove the EGR valve.

Remove the fixing bolts of air intake pipe bracket.

Remove the air intake pipe bracket and fuel-gas
separator bracket.
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f.  Remove the fuel rail and rail pressure sensor assembly
and the rail bracket and install the fuel pressure rail
protective sleeve;

g. Disassemble

h. Disassemble the fixing bolts of oil dipstick fixing
sleeve and disassemble the oil dipstick conduit.

i.  Disassemble the fixing bolts and nuts of intake
manifold. Remove the intake manifold;

23
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Remove the fixing bolts of compressor bracket and
remove the compressor bracket;

Remove the bypass rubber pipe, remove the thermostat
housing and water outlet assembly; Disassemble the
fixing bolts of thermostat housing and remove the
thermostat housing.

Remove the fixing bolts of cylinder head shield and
remove the cylinder head shield;

Remove the bolts and nuts of rocker arm support as per
specified sequence and remove the rocker arm
assembly. Sequence: 4-1-3-2

Notice: The failure to loosen the bolts of rocker arm
support as per the specified sequence will damage the
rockshaft*.

Take out the push rod,
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p- Remove the cylinder head bolts by several times as per
the specified sequence (front circle drawing method).

q. The failure to disassemble by several times as per
specified sequence will damage the cylinder head and
impair the deflection of lower surface of cylinder
head*.

r.  Remove the damping pulley.

Remove the fixing bolts of water pump, remove the
water pump, and check the water pump blades for
presence of cracking and corrosion and check the
blade shaft for presence of wear.

s.  Disassemble the fixing bolts of timing gear chamber
cover and remove the timing gear chamber cover and
cover gasket.

t.  Remove the engine left bracket.

u. Loosen the bypass rubber hose clamp, loosen the
fixing bolts of water inlet pipe weldment, and remove
the water inlet pipe weldment.

25
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V.

Disassemble the fixing bolts of engine oil filter and
remove the engine oil filter.

Use an open-end wrench to disassemble the engine oil
pressure connector and remove the connector and
lubricating oil pipe.

Loosen the fixing nuts of fuel injection pump gear,
remove the hexagon socket fixing bolts of fuel
injection pump and the fixing nuts of fuel injection
pump gear, knock lightly the fuel injection pump gear
shaft with rubber hammer, remove the fuel injection
pump and fuel injection pump gear, and install the fuel
injection pump protective sleeve. The fuel injection
pump shall be insulated from the air and dust.
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y. Remove the fixing bolts of idler gear pressure plate
and remove the idler gear pressure plate, idler gear, and
idler gear shaft.

z.  Remove the fixing bolts and fixing nuts of oil sump by
one time as per the specified sequence and remove the
oil sump.

aa. Remove the fixing bolts of engine oil pump and pull
out the engine oil pump.

bb. Remove the fixing bolts of camshaft.

27
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cc. Pull out the camshaft.

dd. Remove the nuts of connecting rod large end as per
specified sequence and use piston installation tool to
push out the piston. Position the piston orderly.
Visually observe each piston for presence of
cracking, scratch, and other excessive wear.

ee. Disassemble the fixing bolts of timing gear chamber
and the fixing bolts of idler gear lining plate and
remove the idler gear lining plate.

ff. Use a rubber hammer to knock lightly the timing
gear chamber from both sides to remove the timing
gear chamber.
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gg. Take out the crankshaft timing gear.

hh. Rotate the bolts of master bearing cap as per
specified sequence to pull out the bolts of master
bearing cap and remove the main shaft bushes
(Position the main shaft bushes orderly).

ii. Overturn the crankshaft to take out the crankshaft
thrust plate and remove the crankshaft and the
crankshaft lower bushes.

ji- Check the wear state of the crankshaft thrust plates.

kk. Disassemble the piston cooling fuel injection pipe
subassembly.

a. Check the lower surface of the cylinder head. Strict
planeness tolerance is required for the fitting surface of
the intake and exhaust branch pipes.

b. These surfaces can be repaired by grinding. If the
surface planeness is out of the specified tolerance,
grind the surface to meet the technical requirements. If
the planeness is excessively out of the technical
requirements, replace the cylinder head.

Deflection of cylinder head lower surface 0.05  or
less Limit 0.20

Cylinder head height ~ Standard value 92 Limit
91.55

c.  Use ruler and feeler gauge to measure the deflection of
fitting surface between exhaust branch pipe and

29
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cylinder head.

If the measurement is between limit and standard
value, re-grind the fitting surface between exhaust
branch pipe and cylinder head.

If the measurement is out of the specified limit, make
sure to replace the branch pipe.

Use a multimeter to measure the outside diameter of
piston at the position 73.9mm reach from the piston
crown.

Standard value:

A:92.971~92.980mm
B: 92.981~92.990mm
C: 92.991~93.000mm
D: 93.001~93.010mm

Use an inside micrometer to measure:

Standard value for inside diameter of cylinder bore
fitted with cylinder sleeve:

A:93.021~93.030mm
B:93.031~93.040mm
C:93.041~93.050mm
D:93.051~93.060mm

Subtract the inside diameter of cylinder bore from the
outside diameter of piston to obtain the piston
clearance. The clearance range of piston:
0.041~0.059mm.

If the piston clearance is out of the specified range,
check and replace the cylinder sleeve or piston,
depending on the cylinder bore grouping and the
outside diameter of piston.

(The second line of the stamped code at the rear end

of lower surface of new cylinder block indicates the
inside diameter group of the cylinder bore).
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g.  Measure the cam height of the camshaft. The standard
value is 42.02+0.05mm and the limit is 41.65mm. If
the measurement is out of the limit, make sure to
replace the camshaft.

h. Use a multimeter to measure the outside diameter of
each camshaft journal. If any measurement is out of
the limit, replace the camshaft. The standard value for
outside diameter of journal is 49.945-49.975mm and
the limit is 49.60mm. If any measurement is out of the
limit, replace the camshaft.

i. Use a feeler gauge to measure the axial run-out
clearance of the camshaft. The axial run-out clearance
of camshaft is 0.05~0.114mm.

j- Use a multimeter to measure the outside diameter of
valve stem. If the measurement is less than the
specified limit, make sure to replace the valve and
valve guide in pair.

(Intake valve: 7.946-7.96 1mm; limit: 7.880mm)
(Exhaust valve: 7.921-7.936mm; limit: 7.850mm)

k. Use a multimeter to measure the inside diameter of
valve guide and subtract the outside diameter of valve
stem from the measurement to obtain the valve guide
clearance. If the clearance obtained is out of specified
limit, make sure to replace the valve and valve guide in
pair.

(Limit of intake valve guide clearance: 0.200mm)
(Limit of exhaust valve guide clearance: 0.250mm)
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Measure the free height of valve spring. If the
measurement is out of specified limit, make sure to
replace the spring.

The standard value is 0.05mm or less and the limit is
0.20mm.
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m. Use a feeler gauge to measure the clearance between
piston ring groove and piston ring.
If the clearance between piston ring groove and piston
ring is out of specified limit, make sure to replace the
piston.

n. Use a feeler gauge to measure the opening gap of
piston ring.
If the opening gap of the piston ring is out of specified
limit, make sure to replace the piston.

o. Install the steel-strip oil ring.
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@ p. Install the oil ring bush ring.

q- Use a piston ring expander to install the o
compression ring and the 1 compression ring. While
installing the compression rings, face upward the
marking N (The lip of on compression ring shall face

downward).
Illustration of opening directions for . . . . .
piston rings The overlap position of oil control ring cushion spring
Forward marking and the opening of oil control ring steel strip shall be
Compression 180° away from each other and shall be 90° away from
. Opening of oil control . .
ring | ing steel strip the 2nd compression ring.
Auxiliary .
thrust face \‘ Main thrust face
45°
Overlap of oil Compressi
control ring on ring

cushion spring

Piston pin direction

r.  Measure the outside diameter of main journal and the
inside diameter of main shaft bore.

33
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s.  Measure the outside diameter of connecting rod journal
and the inside diameter of bush bore of connecting rod
fitted with bush.

Calculate the clearance between main journal of crankshaft
and the main bush bore of crankshaft: The difference
between the diameter of main journal and the inside
diameter of crankshaft main bush bore measured above is
the fitting clearance. The wear limit shall not exceed
0.11mm.

Notice: While measuring the inside diameter of
crankshaft main bush bore, install the bearing cap and
bush onto the bearing block and tighten the bolts to
specified torque. Use an inside multimeter to measure
the inside diameter.

Calculate the clearance between crankshaft connecting rod
journal and connecting rod bush bore: The difference
between the diameter of connecting rod journal and the
inside diameter of connecting rod bush bore measured
above is the fitting clearance. The wear limit shall not
exceed 0.10mm.
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Section Il Assembly of Engine
I. Basic Technical Requirements for Assembly

The assembly of the engine is one important step for service of the engine. The service performance of the engine is
closely related to the assembly accuracy, assembly technical requirements, and the assembly quality. Make sure to pay
attention to following items:

Before the assembly, make sure to thoroughly clean and thoroughly blow dry all parts and components. All friction
surfaces of the parts with relative movement are applied with lubricating oil (grade CE diesel engine oil or above).
Carefully remove all oil dirt and carbon deposit, till the base metal is exposed. Never use electric wire brush to clean
the sealing surfaces of any sealing gasket. Remove the residues from all used sealing gaskets. It’s absolutely
prohibited to use wire brush to clean the piston.

a. Remove the carbon deposit, oil dirt, and water scale and clean all lubricating oil pipes and pipelines.
b. Check the wear state of valve, push rod, and rocker arm contact surfaces and when necessary repair or replace.

c. Check the wear state of piston rings, cylinder sleeves, connecting rod small end bushes, and connecting rod bushes
and when necessary replace.

d. Check the wear state of main bushes and thrust plates.

e. Check the wear state of engagement surfaces of transmission mechanism and drive gear and measure the
engagement clearance and when necessary repair or replace.

f. Check the wear state of intake and exhaust valves and intake and exhaust valve seats and repair, grind, and test the
leakage and when necessary replace.

g. Check the mist injection state of the fuel injector and when necessary grind or replace the fuel injector coupler.
While installing the used fuel injector, clean the carbon deposit with ultrasonic and do not wipe with silk or scrape
with knife, in order to prevent damaging the injector nozzle and blocking the injector orifice.

h. Check the engine oil pump and disassemble for checking or measure the wearing parts and adjust accordingly.
i. Check the cylinder gasket and intake and exhaust pipe gaskets and replace any damaged or failed gasket.

j- Check the alternator and starter, clean all parts and bearings, blow dry and apply new lubricating grease, and check
the wear state of starter gear and check the transmission mechanism for flexible functioning.

k.  Check and clean the turbocharger.
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I1. Hlustration for Assembly of Engine

1. Install the piston cooling fuel injector
subassembly.

Install the piston cooling fuel injector subassembly:
Install the piston cooling fuel injector subassembly
onto the engine block;

Tighten the hexagon socket screws to 12.5+2.5N.m;

2. Install the crankshaft, thrust plates,
and main bearing caps.

SJHREN'IH

Install the upper and lower main bushes: Align the
stop opening of upper main bush with the slip groove
of the main bearing block bore of engine block and
push 5 upper main bushes to place;

Notice: While installing the main bushes, make
sure to differentiate the upper and lower bushes,
of which the upper bush has oil grooves and the
lower bush has not. Do not install the bushes
reversely.

Apply an appropriate amount of clean engine oil onto
the upper bearing bush;

Lift up and place the crankshaft onto the engine
block.
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c. Install the crankshaft thrust plates to the 3™ main
journal portion (The surface with oil groove faces to
crankshaft thrust surface and the oil groove shall be
sprayed with lubricating oil).

d. Spray oil to the main journal portion and install the
1~4 main bearing caps of crankshaft as per the
marked sequence. The arrow markings on the bearing
caps shall face to the front of the engine.

e. Apply the liquid sealant onto the fitting surface
between 5 bearing cap and cylinder block and install
the 5™ bearing cap * text: Notice: 1) Before applying
the sealant, the fitting surface of main bearing cap
shall be thoroughly free of any engine oil; 2) Never
block the cylinder threaded holes and bearings by the
sealant.
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f

Apply engine oil onto the threads of main bearing cap
bolts, install into the main bearing caps, and tighten
the bolts to 170 N.m torque as per the specified
sequence. Tighten to 20 N'm for the 1% step, to 120
N-m for the 2™ step, and 170 N-m for the 3" step.

Tightening sequence: (From center to two sides)

8415 9
7326 10

Adhere the magnetic dial gauge onto the cylinder
block, position the pointer of the dial gauge to the
rear end face of crankshaft, and use a straight
screwdriver to pry lightly the crankshaft to check the
axial clearance of crankshaft (or push the crankshaft
left and right and measure with feeler gauge). If the
thrust clearance is out of the limit, replace the thrust
bearings in pair. Standard value: 0.040mm-0.201mm,;
Limit: 0.30mm

Rotate the crankshaft and check for flexible rotation
and presence of noise. Alternatively, use a digital
wrench to measure the net torque of crankshaft, listen
for presence of noise, and check whether the torque is
<6N.m.

Insert the lubricated tappets in turn into the tappet
holes.
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b. Install the tappet anti-drop tool.

3. Install the piston connecting rod
assembly.

d. Use a feeler gauge to check the side play of large end

e. After the installation of pistons for 1% and 4"

a. Spray one film of oil onto the cylinder bore.

b. Spray oil onto the piston skirt, install the piston into
the piston taper sleeve, insert into the cylinder bore,
and use nylon bar and guide jig to install the piston.

Notice: (The connecting rod and bolts shall not
come into contact with the cylinder bore and the
large end bore of connecting rod shall be
orthometric with the crankshaft journal.)

c. After installing the large end cap of the connecting
rod, tighten the large end nut of connecting rod to
20N- m and 85N- m by two times.

of connecting rod. The side play range for large end
of connecting rod: 0.175-0.29mm.

cylinders, rotate the crankshaft for 180° and install

the pistons for 2™ and 3™ cylinders.
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4. Install the timing gear and related
accessories.

a. Insert the lubricated tappets in turn into the tappet
holes.

b. Install the water manifold (The water manifold is
paralleling with the cylinder block)

40
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c. Spray oil to the crankshaft gear and then install.

d. Install the gasket of timing gear chamber.

e. Install the timing gear chamber and idler gear lining
plate and pre-tighten the fixing bolts.
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f.  Spray lubricating oil onto the camshaft bush, add
lubricating oil to the head of tappet, and spray
lubricating oil onto the camshaft subassembly.

g. Install the camshaft (with the bottom facing upward
and the left facing forward).

h. Tighten the fixing bolt subassembly of camshaft
thrust plate to 25+5N.m.

i.  Install the engine oil pump outlet pipe subassembly
and engine oil pump assembly with strainer.
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j. Install the idler gear shafts A and C onto the idler
gear lining plate and use nylon bar for idler gear shaft
to lightly knock into the idler gear lining plate.

k. Apply oil onto the surface of idler gear C bush and
lightly rotate into the idler gear shaft C. Then, apply
oil onto the surface of idler gear A bush and use
nylon bar to lightly knock into the idler gear shaft A.
Take caution to apply the force lightly and uniformly,
in order to prevent the abnormal wear of bush.

l.  While installing the idler gear A, take caution to
adjust the installation position of idler gear A and "2
2” position of camshaft gear as per the “1 1” marking
of crankshaft gear. (Timing photo)
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m.

Apply oil onto the surface of idler gear B bush and
lightly rotate into the idler gear shaft B. In event of
difficult installation, slightly rotate the crankshaft to
help installation.

Use the hexagon flange bolts to install the idler gear
pressure plates A, B, and C onto the idler gear shaft
and tighten the fixing bolts of pressure plate and
fixing bolts of idler gear lining plate to 25+5N. m
torque.

a.

b.

Use a scraper to remove the excessive portion of the
gear chamber.

Install and pre-tighten the stud * 12 of oil sump.
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c. Apply sealant to the lower end face of timing gear
chamber and the lower rear end of engine block.

d. Install the oil sump gasket.

e. Apply the sealant for the second time to both sides of
oil sump gasket.

f.  Install the oil sump assembly with oil drainage screw
plug and use nylon bar to lightly knock the oil sump
to ensure the steady installation of oil sump.
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As per the specified sequence, tighten the fixing bolts
*10 of oil sump and the fixing nuts * 12 of oil sump
to 23.5+£3.5N.m torque.

Use a cotton cloth to wipe away excessive sealant.

Pre-install the flange O-ring of fuel injection pump
onto the fuel injection pump.

Place the fuel injection pump into installation
position, install and pre-tighten the hexagon socket
fixing bolts of fuel injection pump, and install the
fuel injection pump gear and fixing nuts of fuel
injection pump.

Tighten large fixing nuts of fuel injection pump to
70£5 N'm and tighten hexagon socket fixing bolts of
fuel injection pump to 30+£5 N-m.

L

m.

Install the water pump O-ring onto the water pump
and use hand to rotate the impeller for two turns to

ensure that the water pump rotates flexibly.

Install the water pump assembly to the gear chamber.
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n. Install and tighten the bolts and nuts of water pump in
diagonal manner to 25+5N.m.

0. Install the timing gear chamber cover subassembly
and attach and tighten the fixing bolts of gear
chamber cover to 20+5 N.m.

p. Torque for hexagon socket fixing bolt: 60+£10 N.m.

q. Install the damping pulley and attach and tighten the
fixing bolts of damping pulley to 210+15 N-m.

6. Install the cylinder head and related
accessories.

a. Check whether the upper surface of cylinder block is
normal and the cylinder gasket is normal and install

the cylinder gasket.
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b. Install the cylinder head onto the cylinder block.

c. Immerse the thread portion of cylinder head bolts into
oil and then install into the cylinder head and
pre-tighten.

d. Tighten the cylinder head bolts by steps from the
center to two sides as per the specified sequence:
65N.m—85N.m—105N.m

e. Install the thermostat housing and water outlet
assembly and tighten the fixing bolts and hexagon
socket fixing bolts.
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7. Install the intake manifold and
related accessories.

a. Use hexagon flange bolts to fix the fuel rail bracket
onto the cylinder block and tighten to 37.5£9.5N.m.

b. Use hexagon flange bolts to install the fuel rail
assembly with rail pressure sensor onto the fuel rail
bracket and tighten to 25+5N.m.

c. Install the intake manifold gasket.

d. Insert the oil dipstick into the cylinder block and
tighten the fixing bolts and nuts of intake manifold as

per the specified sequence.

HEH B H R H
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e. Install the intake manifold and install and tighten the
fixing bolts, plain washers, and fixing nuts.

f. Install the intake manifold harness bracket and intake

pressure and temperature sensor.

8. Install the push rod rocker arm
subassembly and adjust the valve
clearance.

a. Dip the tip of push rod with oil and install into the
cylinder head. Install the rocker arm and pre-tighten

the rocker arm support bolts.

b. Tighten the support bolts by steps. Sequence: 2-3-4-1;
Torque: 55£5N.m
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c. Rotate the crankshaft, till the top dead center (TDC)
line of crankshaft damping pulley is aligned with the
timing pointer. In such case, either 1¥ cylinder piston or
4 cylinder piston is at top dead center (TDC) of

compression stroke.

d. Check the clearance of push rod for the intake valve
and exhaust valve of 1% cylinder. If there is a
clearance between 1* cylinder intake valve and valve
push rod, the 1¥ cylinder piston is at top dead center
of compression stroke (1236). If the 1% cylinder
intake valve is pressed tightly by exhaust valve push
rod, the 4™ cylinder piston is at top dead center of

compression stroke (4578).

e. Valve clearance (under cold state): 0.3-0.4 mm

f. Loosen the clearance adjustment screws for the

valves, as shown in the figure.

g. Insert the feeler gauge with appropriate thickness
between rocker arm and valve rod end.

h. Rotate the valve clearance adjustment screw, till a

light resistance is felt on the feeler gauge.

i.  Securely tighten the lock nut.

j-  Rotate the crankshaft for 360°.
k. Align the TDC marking of crankshaft damping pulley
with the timing pointer.

1. Adjust the clearance for other valves, as shown in the

figure.
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9. Install other peripheral accessories.

a. In turn install the fuel injection assembly with sealing
gasket onto the cylinder head.

b. Install the fuel injector fixing pressure plate and
install and tighten the fuel injector pressure plate
bolts to 8+2N.m+40~45°.

c. Install the 1% cylinder high pressure fuel pipe
assembly, 2™ cylinder high pressure fuel pipe
assembly, fuel injection pump high pressure fuel
pipe, 31 cylinder high pressure fuel pipe assembly,
and 4™ cylinder high pressure fuel pipe assembly and
tighten the corresponding nuts. Notice: 1. Notice the
installation direction of high pressure fuel pipes; 2.
The tightening torque for nuts at fuel injector end is
27£5N.m; 3. The tightening torque is 20+£5N.m for
nuts at high pressure fuel rail end, 27+2N.m for high
pressure fuel pipe nuts at fuel pump end, and
204£2N.m for high pressure nuts at fuel rail end.

d. Use accelerator cable bracket bolts to install the fuel
return three-way valve onto the gear chamber and
tighten to 7.5+2.5N.m.
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e. Install the engine oil filter and O-ring subassembly
and tighten the fixing bolts of engine oil filter bracket
to 25+5 N.m.

f. Install the engine right bracket and shock absorber
subassembly and install and pre-tighten the fixing
bolts.

g. Install the water inlet pipe gasket and water pump
inlet pipe weldment subassembly, pre-tighten the
bolt, spring, and plain washer subassembly (of water
pump inlet pipe), and install and tighten the bracket
fixing bolts at the lower end of water pump inlet pipe
weldment.

h. Install the engine left bracket and shock absorber
assembly and tighten the fixing bolts.
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I

Check the cylinder head shield O-ring.

J-

Install the cylinder head shield and install and tighten
the cylinder head shield bolts to 13+5N.m.

k.

Install the exhaust manifold gasket and install the
exhaust manifold and turbocharger subassembly.

HH R H R H

L.

Install the spring washers and hexagon nuts and
tighten the fixing nuts and fixing bolts as per
specified sequence.
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Tighten bolts as per sequence shown in figure.

m. Install the EGR cooling steel pipe and tighten the
fixing bolts.

n. Install the EGR valve and tighten the fixing bolts.

0. Apply sealant onto the thread of vacuum pump oil
inlet pipe connecting bolts, install the connecting
bolts onto the cylinder block oil outlet, and tighten to
18+2 N.m.

p- Install the alternator belt and water pump pulley.

q. Install the fan and clutch assembly and install and
pre-tighten the clutch fixing nuts.

HEEgHENHEH
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r.  Adjust the tension of alternator belt and tighten the
alternator adjustment bolts and clutch fixing nuts.

s. Tighten the alternator fixing nuts.

t. Install the vacuum pump oil inlet pipe fixing bolts I
(M8x20) and tighten the fixing bolts to 18+2N.m and
25+5N.m respectively.

u. Install the exhaust pipe heat shield and install and
tighten the fixing bolts.

v. Install the power steering pump and tighten the fixing
bolts of power steering pump.
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w. Install the compressor bracket and tighten the bracket
fixing bolts.

x. Use perforated bolts II and copper washers II to install
the turbocharger oil inlet pipe assembly onto the
turbocharger oil inlet and use perforated bolts I and
copper washers I to install another end onto the
cylinder block oil hole and tighten the perforated
bolts I and II. 1. Tightening torque for perforated
bolts I is 55+10N.m; 2. Tightening torque for
perforated bolts II is 41£6N.m.

y. Install the fuel-gas separator bracket and intake
manifold bracket.

z. Install the fuel-gas separator assembly.
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aa. Install the VNT electromagnetic valve and connect

various vacuum hoses.

10. Install the flywheel and related
accessories.

a. Apply oil to the outer ring and lip of the crankshaft
rear oil seal and use installation jig I to push the rear
oil seal into the oil seal groove. Then install the
installation jig IT and knock with steel hammer lightly
and uniformly to install the crankshaft rear oil seal to

place.

b. Install the flywheel baffle and fixing bolts and tighten
the fixing bolts of flywheel baffle to 8510 N.m.
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c. Install the flywheel.

d. Install the flywheel fixing gasket and install and
pre-tighten the fixing bolts of flywheel.

e. As per the specified sequence, tighten the fixing bolts
of flywheel to 25N.m—70N.m —140N.m by steps,
in order to prevent the occurrence of false tightening
torque. This tightening torque is really high and will
easily lead to thread failure of the bolts.

f. Install the lubricated guide ball bearings into the
installation jig and knock with steel hammer

uniformly into the rear end of crankshaft.

g. Insert the clutch guide into the driven disc and install
to the rear end of flywheel. Install the clutch cover
and install and tighten the fixing bolts of clutch

cover.
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Section 111 Crankshaft and Flywheel System

® [t works along with the connecting rod to convert the gas pressure applied onto the piston into rotating power and
transmit to the transmission mechanism of the chassis. At the same time, it drives the valve distribution
mechanism and other accessories, such as fan, water pump, and alternator.

® The crankshaft is made of medium carbon steel alloy forging. To improve the wear resistance and fatigue
resistance, the journal surface is treated with high-frequency hardening or nitriding treatment and high-precision
grounded to meet the higher surface hardness and surface roughness requirements.

® With fully supported structure and 8 balance weights, the crankshaft is cast to an integral structure with balance
weights to improve the rigidity and bending strength of the crankshaft.

® The crankshaft is made of high strength steel alloy forging, with fillet rolled journals.

® [ts front end adopts rubber-embedded crankshaft torsional shock absorber to reduce the crankshaft torsional shock
generated during the running of the engine. The signal wheel of crankshaft position sensor is installed at the last
crank.

® There are two pieces of crankshaft thrust plates installed on two sides of the 3rd main bearing block, with the face
with oil groove facing to the thrust surface of the crankshaft.

® The grouping numbers for crankshaft main journal and connecting rod journal are stamped on the first crank of
the crankshaft.

® The flywheel assembly is installed at the rear end of crankshaft and the flywheel is located by locating pin and
connected by flywheel bolts.

® The crankshaft, flywheel, and clutch assembly qualified the dynamic balance test before the factory leave.

Signal gear of flywheel

crankshaft position sensor
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Section IV Piston and Connecting Rod Group
® The piston crown is of ® type combustion chamber;

Depending on the performance and reliability requirements, the piston
profile designed can guarantee the normal working of engine under high
speed, high temperature, and high pressure conditions. The good skirt sizes
can reduce the frictional power consumption of piston and improve the
economic performance of the engine.

® The HFC4DA1-2C piston rings include two compression rings and one
oil control ring:

The first ring adopts the trapezoid tubbish ring, which can effective reduce
the consumption of engine oil.

The second compression ring adopts the torsional trapezoid ring to increase
the flexibility of piston ring and improve the capability of piston ring for
adapting to deformation of cylinder sleeve.

The oil control ring is of coil spring expander type and adopts the combined oil ring composed of two side guide rings
(upper and lower) and the middle expander, featuring the advantages of low mass and outstanding oil scraping effect.
It can reduce the consumption of engine oil and the grain emission while meeting the Euro-IV emission standard.

40~50% of the frictional power consumption of the engine is attributed to the pistons and piston rings. The piston
rings of 4DA1 engine can effectively arrange the engine oil, reduce the friction power of piston subassembly, and
improve the fuel economy.

® The piston is stamped with mark, which shall
face upward during assembly. During assembly, take
caution to position the spring connector 180° away
from the opening of oil control ring. Notice the
opening direction of the ring while installing the
cylinder sleeve. The openings of the piston rings shall
separate 120° from each other and the ring opening
shall not face towards the piston pin. Apply an
appropriate amount of lubricating oil during the
assembly. The piston rings shall rotate flexibly after
being installed in the ring grooves.

a. The arrow on the piston crown shall point to the
front of the engine.

b. It adopts variable section connecting rod to effectively reduce the force applied onto the connecting rod.

c. The piston pin is of full-floating structure and adopts retainer ring for limiting. The piston pin can be directly
assembled during installation.

d. The body of connecting rod adopts H-shaped cross section, featuring good bending strength and light weight.

61

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Maintenance manual for sunray hfc4dal-2c china-IV diesel engines

Section V Valve Distribution Mechanism

® [t’s a device that opens and closes at fixed times the intake and exhaust valves of all cylinder to enable the
ingress of fresh air into cylinders and the exhaust of exhaust gas from the cylinders.

® The front valve distribution timing adopts gear drive, featuring stability and reliability.

62

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Maintenance manual for sunray hfc4dal-2c china-IV diesel engines

Section VI Lubrication System

While the engine is working, all motion parts apply one specific force onto another part and generate relatively high
speed motion. With the relative motion, the friction is necessarily generated on the part surfaces, which will accelerate
the wear. Therefore, to relieve the wear, reduce the friction resistance, and prolong the service life, the engine must be
fitted with lubrication system.

® The engine oil filter is functioned to filter out the metallic wear dust, mechanical impurity, and engine oil oxide
from the engine oil. The ingress of these impurities into the lubrication system along with the engine oil will
speed up the wear of engine parts and may block the oil pipe or oil passage.

® The engine oil pump is of externally engaged gear pump and is driven by the crankshaft.

® The cooling nozzle of piston is arranged on the main oil passage to realize the stable oil spray for cooling. The

spray of engine oil into the cold oil passage within the piston can effectively reduce the thermal load of the
piston.
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Section VII Cooling System

® The cooling system is functioned to maintain the engine within an appropriate temperature range under all
working conditions.

® The cooling system can prevent the engine against overheating and prevent the engine from being too cold in
winter.

® After the cold start of the engine, the cooling system can guarantee the rapid temperature rise of the engine to
reach normal working temperature as soon as possible.

® Composition: Water pump, cooling fan, silicone oil fan clutch, thermostat, engine cylinder block, water jacket in
cylinder head, and other accessories.

® The cooling system is of enclosed forced recirculation water cooling type. Its structure is mainly composed of
radiator (water tank), water pump, fan, thermostat, cooling water jacket, and pipeline.

® The cooling recirculation of the heater system and engine oil cooler is always under working state and is not
subject to the restraints of large or small recirculation.

Dual thermostat control: When the water temperature is less than 82°C, the thermostat is under natural state (namely
the cooling water from the water tank is closed and the cooling water from the cooling module is opened). In such
case, the cooling circuit works in the small recirculation circuit and the cooling water from the cooling module enters
into the engine block and cylinder head for recirculation through the water pump so that the temperatures of the water
and oil in the engine block and the cylinder head will rise. When the water temperature reaches 82°C, the thermostat
starts to open. When the thermostat is opened, the small valve closes the small recirculation circuit. As the thermostat
is not fully opened, the cooling water from water tank enters into the cylinder block for large recirculation through
water pump. If the water temperature continues to rise to 95°C, the thermostat valve is fully opened.
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Section V111 Turbocharger and Inter-Cooler System

The turbocharger technology utilizes the motion energy of engine exhaust gas to drive the rotation of turbine. At the
same time, the coaxial air compressor compresses the air and provides more air to the cylinder so that more fuel can
combust to generate higher power, promote the engine torque, and reduce the fuel consumption.

The common turbocharger is of bypass valve turbocharger, which can’t provide sufficient pressure while the engine is
running at low speed and thus restrains the torque output at low speed and influences the engine performance. To
change this situation, the 1.9CTI engine adopts variable nozzle turbocharger (VNT) control system to promote the
turbocharger pressure at low speed of engine and at the same time adopts inter-cooler system to exert higher torque at
low speed of engine and promote the engine performance.

Theory of inter-cooler: The temperature of the air compressed at high speed may reach 100~120°C. The high
temperature air will impair the intake efficiency of the engine and lead to power drop of the engine. Therefore, it’s
necessary to cool down the air to approximate 60°C. The inter-cooler is located in front of the radiator or at windward
position easily arranged, in order to reduce the temperature of air entering into the cylinder, further improve the
combustion of diesel engine, and promote the performance and emission of the diesel engine.

Inter-cooler Compressed air

2 Turbocharger
Intake =% .::{J {1 f’}l*
1 - ’:E’" Exhaust

Exhaust gas of engine

Variable nozzle turbocharger (VNT): The VNT is functioned similar to one turbine housing in which the size is
varying steplessly. The VNT actuator can accurately control the nozzle area within the entire working condition range
so that the engine can not only maintain the turbine efficiency at high speed, but also increase the turbine efficiency at
low speed, promote the torques at low speed, maximum torque output, and nominal working condition, improve the
cold start performance and low speed performance of turbocharged diesel engine, realize high specific power and low
speed torque of the engine simultaneously, and greatly reduce the smoke intensity and improve the economy.
Meanwhile, the VNT can reduce the turbine lag, improve the engine response, and enhance the braking capability and
safety.

Adjustment theory for variable nozzle turbocharger (VNT): There are two passages, one is in constant section and one
is in variable section. If the pressure is same for two passages, the speed of airflow passing through the variable
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section passage is greatly higher than that passing through the constant section passage.

. Small passage High speed
= Idling of section Large passage running of engine
_— engine section Rotation direction of adjustment ring
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Section IX EGR System

The exhaust gas recirculation (EGR) introduces one small portion of exhaust gas from the exhaust pipe into the intake
pipe that is mixed with the fresh intake air to artificially increase the exhaust amount in the fresh intake air and thus
reduce the combustion temperature of engine and reduce the formation of NOx.

® The NOx is increased following the increasing of engine load and the EGR ratio shall increase accordingly.
The EGR is not be performed when the engine coolant temperature is low;
The EGR is not performed under idling or low load, as the NOx emission is not high in such case.

[
[
® The EGR is not performed under full load or acceleration;
[ ]

The water-cooled EGR further reduces the temperature of exhaust gas entering into the cylinder and further
reduces the emission of NOx.
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Section X Exhaust System

The exhaust pipe is composed of four exhaust manifolds leading to the exhaust master pipe and one manifold leading
to the exhaust gas chamber of EGR valve. During the operation, the exhaust gas from the combustion chamber is
introduced into the EGR valve by the manifold leading to the exhaust gas chamber of EGR valve through the EGR
passage in the cylinder head. Under the control of the EGR valve, the exhaust gas is mixed with fresh air and enters
into the combustion chamber to realize exhaust gas recirculation and reduce the emission.

4DA1-2C diesel engine real-time monitors the pressure drop of the exhaust gas post-treatment unit to determine
whether the post-treatment system is working normally. Via two pressure ports on the sensor, the pressure on two
sides of the exhaust gas post-treatment unit is introduced. The sensor converts the measurement into voltage value and
feeds back to the control unit, which can guarantee the sufficient oxidization of grains and prevent the blockage of
catalytic converter.
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Chapter 111 Working Principle of Engine Control and Actuator Units

Section | Overview of Diesel Common Rail System

Diesel common rail injection system
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The electronically controlled high pressure common rail system means one fuel supply mode in which the generation
of injection pressure and fuel injection are completely separated in the closed-loop system composed of high pressure
fuel pump, pressure sensor, and ECU. The high pressure fuel pump generates high pressure fuel and conveys to the
common rail pipe to realize precise control of fuel pressure within the common rail pipe. This fuel injection system
can ensure that the fuel injection pressure will not vary following the variation of the engine speed and thus relieve the
defect of traditional diesel engines. Instead of the common pulse theory, this system adopts the pressure-time
measuring theory and combines the high pressure common rail with the control of fuel injection solenoid valves of all
cylinders, in which the last pulse of the control unit introduces the injection signal into the solenoid valve to trigger
one injection cycle and the injection amount is controlled by the accumulated pressure and the open duration of the
injector. The injection pressure of EDC17 control system adopted by this engine is up to 1,600bar.

The electronically controlled common rail fuel injection technology of diesel engine integrates the computer control
technology, modern sensing and measuring technology, and advanced fuel injection mechanism. The main
characteristic of this technology is as below: The main parameters (including speed, torque, power, oil temperature, oil
pressure, water temperature, and turbocharger pressure of the diesel engine) under actual working conditions of the
diesel engine are measured by modern sensing and measuring technology and transmitted to the ECU and the ECU
compares these measurements with the pre-inputted optimized running MAPs of the diesel engine and processes and
calculates out the best values to control the pressure of common rail pipe and the open moment, duration, and
injection frequency of the high speed solenoid valves of the fuel injectors, in order to realize the best working state of
the diesel engine. The electric pulses generated by the ECU trigger the solenoid valves of the fuel injector as per
specified sequence to determine the open and close moments of each fuel injection cycle of the engine and flexibly
control the fuel injection speed and frequency. The common rail fuel injection mechanism forms directly or indirectly
constant high pressure fuel and distributes to each fuel injector. The electronically controlled common rail fuel
injection technology of the diesel engine can guarantee that the diesel engine achieves the best air-combustion ratio
and excellent atomization.
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The high pressure common rail system is composed of fuel tank, diesel filter, high pressure fuel pump, common rail
pipe, electronically controlled fuel injector, high pressure fuel pipe, and low pressure fuel return pipeline.

® [t adopts direct injection combustion chamber system and common rail fuel supply system to realize high
performance, clean emission, low noise, and low vibration;

® Single camshaft and four-valve technology brings about higher air charging efficiency and improves the
combustion;

High power per liter design and compact design;
Variable nozzle turbocharger (VNT) control;
Exhaust Gas Recirculation (EGR);

Electronic throttle control.
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Section Il Working Principle of Low Pressure Fuel Line System

I. Composition of low pressure fuel line:

The low pressure fuel line is functioned to supply sufficient fuel to the
high pressure fuel line and is composed of:

® Fuel tank (including filter screen)

®  Fuel filter (including manual fuel delivery pump)
® Low pressure fuel delivery pump
[

Other low pressure fuel hoses

l. Fuel tank

The fuel tank shall be fabricated from anti-corrosion material and shall maintain 0.3bar pressure under all working
conditions and be free of fuel leakage under the application of the doubled working pressure. The fuel tank shall also
set up appropriate opening or safety valve or adopt appropriate measures to relieve the excessive pressure whenever
it's needed. When the motor vehicle is subject to slight vibration, makes turns or travels or parks on a slope, the fuel in
the fuel tank shall not leak from the fuel tank cap or the pressure balancing device.

I11. Fuel filter (including manual fuel delivery pump)

Sunray long-wheelbase model adopts two-stage diesel filter, including
one primary filter and one fine filter. Compared with traditional diesel
engines, it requires cleaner fuel supply. The impurities contained in
the fuel will damage the fuel system including the high pressure pump,
high pressure common rail, and fuel injector. The fuel filter purifies
the fuel inputting into the high pressure fuel pump, in order to help the
normal functioning of the high pressure pump. The contaminant,
impurity, and particle in the fuel will lead to the damage of pump units,
fuel supply valve, and fuel injector. Therefore, the use of fuel filter

capable of meeting the fuel injector requirements becomes the
premise for normal working of the engine and guarantee of service life.

The water content in the diesel may exist in non-free radical form

(emulsified fuel) or radical form (such as water condensate generated 6 J /\\Cj\‘
due to variation of temperature). If entering into the fuel injection o H *‘
system, this water content will lead to damage of parts due to corrosion. 4 ‘ B

Similar to other fuel injection systems, common rail system requires J

the fuel filter with water collection chamber as well as the automatic
water content alarm. When the alarm lamp lights up, make sure to
drain the water from the water collection chamber.

The fuel filter is composed of fuel temperature sensor, fuel heater,

manual fuel pump, fuel-water separator, and water level sensor.
The fuel leakage during traveling or the air ingress into fuel pipeline

after replacement of fuel filter may lead to start failure or poor /\ ‘
functioning of the engine. Therefore, make sure to bleed the air from @
the low pressure fuel pipeline after the installation of manual fuel @{ -~
delivery pump. Installed on the fuel filter, the manual fuel delivery

pump is the device for supplying fuel to the fuel filter and the device
required to guarantee the first start of the engine. In event of the
following conditions, press the manual fuel delivery pump, till the

manual fuel delivery pump can’t be further pressed, before starting the
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engine.

®  After the fuel is used up.

®  After the water drainage from the fuel-water separator.

®  After the replacement of fuel filter

Replacement of fuel filter

1. Replacement interval of fuel filter: Once every 7,000km;
2. Water separation interval: Once every 5,000Km;

3. It’s prohibited to use any used fuel filter.

IV. Low pressure fuel delivery pump

The low pressure fuel delivery pump is one gear pump and is stalled

at the rear end within the high pressure pump housing. The low
pressure fuel delivery pump continually supplies the required fuel /\
SID

D

amount to the high pressure pump from the fuel tank.

The fuel delivery pump is functioned to supply sufficient fuel
supply to the high pressure pump under following conditions:

(1) Under any working condition;

(2) Under necessary pressure;

(3) Throughout the entire service life.

The low pressure fuel delivery pump is one mechanical gear pump and is installed at the rear end of high pressure
pump and driven by the high pressure pump shaft. Its main parts are two gears rotating in opposite direction. While
rotating, two gears engages to vacuumize the fuel into the chamber formed between gears and pump walls and then
conveys to the outlet (pressure end). The closing line of the rotating gears realizes the sealing between vacuumization
end and pressure end of the pump and prevents the fuel backflow.

The fuel supply amount of the gear pump is approximately in proportion to the engine speed. This is why the fuel
supply amount of the gear pump can be reduced by means of the throttle valve at the inlet end or can be restrained by
means of the relief valve at the outlet end.

No maintenance is required for the gear pump. Charge the fuel from the fuel system before the first start. When the
fuel in the fuel tank is used up, operate the manual fuel delivery pump to charge fully the low pressure fuel line.

V. Fuel pipeline

Besides the steel pipe, the low pressure fuel line can also adopt flame-retardant braided and armored fuel hose. The
fuel pipes shall be arranged in such manner to prevent the mechanical damage and that the fuel dripped or evaporated
will not concentrate nor burn.

In event of vehicle distortion, engine displacement, or similar conditions, the functions of the fuel pipeline shall not be
impaired. All fuel delivery pipelines shall have the radiation shield measures.
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V1. Common malfunctions and troubleshooting for low pressure fuel line

No.

Malfunction

Troubleshooting

Remarks

1

Weak pumping of
fuel

Retighten the connectors (temperature
sensor, plug, and pile connector), in
order to prevent the pumping failure
due to ingress of air. If ineffective,
replace the manual pump.

The tightening torque for connectors is
30-35N.m. Higher torque will lead to
thread failure.

Fuel leakage of air
bleeding screw

Check the screw hole of manual pump
for presence of thread failure. If yes,
replace the transitional thread insert
and air bleeding screw and washer.

The tightening torque is 7~9N.m. Higher
torque will lead to thread failure. While
assembling the transitional thread insert,
add an appropriate amount of thread sealant
onto the thread. Prevent the ingress of
sealant into the manual pump.

Fuel leakage of
manual pump

Replace the manual pump

The knocking or improper use will lead to
fuel leakage of manual pump

Slow acceleration
and difficult start
due to difficult
fuel supply

The filter is blocked. Replace the filter.
If the malfunction still occurs after
replacement of fuel filter, check other
engine parts.

The blockage of fuel filter will increase the
pressure difference.

Failure for timely
water drainage

Make sure to drain the water when the
water level sensor indicator lamp lights

up.

If the water is not drained, the water
content in fuel will increase to impair the
engine performance.

Light-up failure of
water level sensor
indicator lamp at
engine start

1. Water level sensor is damaged.
2. Indicator lamp is damaged.
3. Circuit malfunction

Working failure of
heater

1. The heater is damaged.
2. Circuit malfunction
3. Low battery current

4. The heater is punctured due to high
current

Working failure of
temperature
sensor

Damage o temperature sensor
Circuit malfunction

73

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

Maintenance manual for sunray hfc4dal-2c china-IV diesel engines

Section 111 Working Theory of High Pressure Fuel Line
I. High pressure fuel line parts

The high pressure fuel line generates and accumulates

. : .. Drive shaft
sufficient fuel pressure required for the fuel injectors. rive shat

1.

X K J ! 2. Eccentric cam
The parts include: High pressure pump, fuel rail, high 3 plunger pump
pressure fuel pipe, and fuel injector. 4.  Fuel suction valve

. 5. Fuel outlet valve

1. High pressure pump 6. Fuel inlet
The high pressure pump compresses the fuel to a system i
pressure of up to 1,450bar and then the fuel is w '

transmitted to the tubular high pressure fuel accumulator
(rail) via the high pressure pipe.

The high pressure pump is the interface between low pressure stage and high pressure stage. Under all working
conditions, it can reliably supply sufficient high pressure fuel throughout the entire service life of the vehicle,

including supplying addition fuel required for rapid start and the
rapid establishment of pressure in the common rail. The high
pressure pump continually generates the system pressure required
for the high pressure accumulator (rail). Therefore, it means that,
compared with traditional system, it’s unnecessary to compress the
fuel for each individual injection cycle.

The fuel is compressed by three plunger pumps arranged radially at
spacing of 120° from each other. As each rotation turn can generate
three compression strokes and only generate low peak drive torque,
the drive unit of the pump maintains uniform force application. As
far as 16Nm torque is concerned, this torque is only 1/9 of the
torque required for driving similar distribution pump. This means

that, compared with traditional fuel injection systems, the common rail generates lower load onto the drive unit of the
pump. The raising power of the drive pump is in proportion to the preset pressure of common rail and the speed of the
fuel pump (fuel delivery amount).

Working mode:

Through one water separator, the fuel delivery pump pumps out the fuel from the fuel tank and the fuel enters into the
lubricating and cooling lines of high pressure pump via the fuel inlet. The drive shaft with eccentric wheel drives three
pump plungers for upward and downward movements along with the profile of the cam. The pump plungers move
downward under the application of the fuel delivery pressure (fuel suction stroke). When the plungers overpass the
bottom dead center, the fuel inlet valve is closed so that the fuel in the pump chamber will not leak out. In such case,
the fuel is compressed so that the fuel pressure exceeds the fuel delivery pressure of the fuel delivery pump. In such
case, once the pressure established exceeds the pressure in the common rail, the fuel outlet valve opens so that the fuel
enters into the high pressure line. The pump plungers will continue the fuel supply, till the top dead center is reached
(fuel delivery stroke). Then the pressure drops and the fuel outlet valve closes. The residual fuel is pressure relieved:
The pump plungers move downward. When the pressure in the pump chamber is less than the fuel delivery pressure,
the fuel inlet valve re-opens and the pumping process is started again.

I11. Fuel rail (Common rail)

The high pressure accumulator (rail) stores the high pressure fuel and at the same time restrains the pressure variation
generated during the fuel supply and fuel injection of the high pressure pump. The high pressure accumulator is
shared by all cylinders and therefore is referred to as “common rail”. Even when a great amount of fuel is drained, the
common rail can maintain its internal pressure basically unchanged. Therefore it maintains the constant fuel injection
pressure of the fuel injector.
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The space of the common rail is always filled with high
pressure fuel. It utilizes the fuel compressed due to high
pressure to achieve the accumulator effect. When the fuel is
departed from the common rail for injection, the pressure in the
high pressure accumulator is basically constant. At the same
time, the pressure variation generated by the pulsed fuel supply
of high pressure pump is balanced and the pressure information
is provided to the ECU.

IV. High pressure fuel pipe

The high pressure fuel pipe is used to convey the high pressure
fuel and is made of steel to endure the intermittent high
frequency pressure variation under the maximum system pressure of the engine. The fuel pipe is generally 6mm in
outside diameter and 2.4mm in inside diameter. All high pressure fuel pipes between fuel rail and fuel injectors are
same in length, which means that the distances between the fuel rail and all fuel injectors are the same and the bending
points compensate the corresponding length differences.

IV. Fuel injector

The fuel injectors are the core parts of the high pressure common rail and are installed on the high pressure common
rail. In accordance with the directive of the ECU, the fuel
injectors spray high pressure well-atomized fuel into the
combustion chamber at specified moment and specified
pressure for a specified duration.

The fuel injector is mainly composed of fuel injector
nozzle, hydraulic servo unit, and solenoid valve. When
the coil control valve acquires control signal through the
ECU, the control valve will depart from its seat ring so
that the fuel pressure in the needle valve control chamber
drops rapidly. As the pressure at the injector nozzle holder
is maintained at similar pressure with common rail, the
needle valve opens and the injection starts. When the
current of the solenoid control valve drops to zero, as the
control valve returns to the seat cushion under the
application of coil spring, the pressure of the needle
control chamber will increase to lightly higher than he
pressure at the injector holder so that the needle valve
closes the injector and the injection stops. The sealing
copper washer beneath the fuel injector must be replaced
once the fuel injector is disassembled or loosened. During
the disassembly, use the special tools recommended or
designated by JAC Multifunctional Commercial Vehicle
Company. Note: Never disassemble the fuel injector by
self in any case. All maintenances and services of the fuel
injector body shall be fulfilled by Bosch relevant service
stations or JAC designated service stations.
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Section 1V Electronic Control Unit of High Pressure Common Rail System

The EDCI17 system of HFC4DA1-2C engine belongs to electronically controlled diesel injection system and
incorporates the dynamic fuel injection timing system and air and fuel management system. It adopts the BOSCH
diesel high pressure common rail system, with the rail pressure up to 1,600bar, and applies new technologies
including VNT, electronically controlled EGR, and POC pressure difference control to meet the Euro-IV emission
standard, with potential compliance for Euro-V emission standard.

The characteristics of this system is one single ECU, one set of fuel injection control system, and one set of sensor
system. It’s functioned to inject the fuel into the engine cylinder, with accurate injection timing and fuel amount, so
that the fuel is mixed with air in the cylinder to achieve best combustion efficiency.

The electronic control unit of the diesel common rail system is mainly composed of three parts: sensor, ECU, and
actuator.

(@D Sensor part: The sensors and rated value transmitters collecting the running state and rated values of the engine
and complete vehicle, which convert various types of physical parameters into electric signals.

@ ECU: It’s functioned to process the information as per definite mathematic calculation method and issue the
electric signals of the directives.

(® Actuator: It’s functioned to convert the electric signals of the directives issued by the ECU into mechanical
parameters.

I. Sensor part
1. Crankshaft position sensor

1) Overview

® The crankshaft position sensor is one electromagnetic sensor.

® The position of piston in the combustion chamber determines
the start moment of fuel injection. As the engine piston is
connected with crankshaft through connecting rod, the
crankshaft position sensor can provide all data information for
the piston position and the engine speed determines the
revolution per minute of the crankshaft.

® Generation of signal: The crankshaft is connected with one
60-tooth ferromagnetic actuation gear. The actuation gear | Crankshaft speed sensor '
actually in use has two teeth missing. This large gap | !-Permanentmagnet 2. Sensor housing
. L. st . 3. Engine outer cap 4. Soft iron core
corresponds to one spemﬁed crankshaft position of 17 cylinder. | 5 o5 6. Sensing gear
The crankshaft position sensor records the tooth sequence of
the actuation gear. It’s composed of one permanent magnet and
soft iron core with copper coil. The magnetic flux in the sensor
varies along with the gear and gap passing through and 1 2 3
generates one sine AC voltage, of which the amplitude rapidly |
increases following the speed of the engine (crankshaft). It can | :
achieve sufficient amplitude even when the speed is at 50r/min.

® The crankshaft position sensor is situated on the rear clutch
housing of the engine;

® Wiring terminals: 1. Signal terminal of crankshaft position
sensor; 2. Grounding terminal of crankshaft position sensor;
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® Resistance: 860 Ohm;

® (Clearance between sensor and top of signal gear: 0.5~1.2mm.

2) Working Principle

The electromagnetic sensor simulates the AC signal generator, namely such sensor generates AC signal, and is
generally composed of a magnet wound by coil and two wiring terminals. These two coil terminals are the output
terminals of the sensor. When the steel annular gear (sometimes referred to as magnetic resistance gear or target gear
or signal gear) rotates to pass through this sensor, the magnetic flux of the magnet passing through the coil varies at
certain level and the induction voltage is generated in the coil.

The same tooth profiles of the signal gear will generate continual pulses in same form. The pulses have consistent
form amplitudes (peak-peak voltages) and are in proportion to the speed of crankshaft signal gear. The frequency of
the output signal is based on the rotation speed of the magnetic resistance gear and the air gap between sensor
magnetic pole and the magnetic resistance gear is of great influence over the amplitude of the sensor signal (Attention
shall be paid to the backlash during the installation). During the production, removing the synchronous pulse
generated by one tooth or two really close teeth from the sensor can determine the signal of top dead center, which
will lead to the frequency variation of output signal. When the number of teeth is reduced, the voltage output
amplitude will vary greatly. This pulse signal is transmitted to the ECU, based on which the ECU controls the fuel
injection of the engine.

As the electromagnetic crankshaft position sensor is weak in signal and sensitive and is vulnerable to the
electromagnetic interference by the electric devices such as car telephone, fan, and starter, it will lead to malfunction
of traveling performance or generate trouble code. To prevent the occurrence of such phenomenon, two signal wires of
the crankshaft position sensor adopt the twisted-pair structure in the manufacturing of engine harness, which can
effectively guard the signal of crankshaft position sensor against the external signals and reduce the production cost.

3) Measurement analysis:

-Signal
< P D A13

Speed sensor Grounding
||:I . o A4

— Shielding wire
b A6

1 — Signal -; 2 — Signal +; Use a multimeter to measure the resistances for two signal terminals of the crankshaft
position sensor. The resistance measurement shall be 860 Ohm.

4) Malfunction Mode:

®  Short-circuit or open-circuit of sensor;
® Distorted, error, and suspicious signal;
®  Unstable sensor signal;

® Sensor signal is out of range.

The crankshaft position and speed sensor is the main sensor of the engine electronic control system. In event of the
malfunction of crankshaft position and speed sensor, the engine can’t start. If the malfunction occurs after the start of
the engine, the engine will stop immediately.

5) Troubleshooting
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Use diagnosis instrument to check the trouble code and determine the
malfunction position. Mainly check whether the sensor is installed in place and
whether the clearance is normal, check the sensor circuit whether there is
short-circuit or open-circuit to grounding wire, check whether there is
short-circuit or open-circuit to the power supply, and check whether the circuit
is consistent with the given pin definition.

Notice: Take caution to install the sensor and make sure not to add any washer,
or it may lead to signal distortion of sensor.

2. Camshaft position sensor

1) Overview

® The camshaft position sensor is one Hall sensor.

® The camshaft position sensor utilizes the Hall effect to determine the camshaft position. One steel actuation gear
rotates along with the camshaft, the Hall effect integrated circuit is installed between actuation gear and
permanent magnet, and the permanent magnet generates a magnetic field perpendicular to the Hall unit. If one
tooth of actuation gear passes through the current-carrying linear sensor unit (semiconductor chip), it changes the
strength of magnetic field perpendicular to the Hall unit. In such case, the electron driven by the voltage in major
axis direction is offset in the direction perpendicular to the current direction to generate one temporary signal
voltage (Hall voltage) so that the calculation circuit integrated with the sensor Hall integrated circuit will process
the signal and output as square wave signal.

® The camshaft position sensor is installed on the cylinder head shield.
®  Wiring terminals: 1. +5V power supply, 2. Signal output, 3. Grounding;

® The clearance between sensing end of sensor and the signal gear of camshaft: 0.5~1.5mm. Required torque:
8+0.5Nm

2) Working Principle

The camshaft controls the intake and exhaust valves of the engine, of which the speed is only half of the crankshaft
speed. When the piston moves towards the top dead center, the camshaft position determines whether the piston is at
compression stroke or the exhaust stroke and then judges the fuel injection or not. If the engine is under start stage,
such data information can’t be acquired from the crankshaft position. On the other hand, during the normal working
of the engine, the data information generated by the crankshaft sensor is enough to determine the engine state. In
other words, while the vehicle is traveling, even the camshaft sensor is failed, the ECU can still receive the data
information of engine working state from the crankshaft sensor.

The camshaft sensor utilizes Hall effect to determine the camshaft position. One steel toothed part is fixed on the
camshaft and rotates along with the camshaft. When this toothed part passes through the semiconductor chip of the
camshaft sensor, its magnetic field will offset the electron of the semiconductor chip towards the current direction.
Therefore, one temporary voltage signal (Hall voltage) is generated to remind ECU that the 1* cylinder enters into the
compression stroke.

3) Measurement analysis

Wiring terminals: 1 - +5V, 2 — Signal +, 3 — Grounding

Camshaft Power supply terminal 108
position By Signal terminal |

sensor ra AT

:] Grounding terminal -

Ly A35
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4) Malfunction Mode

®  Short-circuit or open-circuit of sensor;
® Distorted, error, and suspicious signal;
®  Unstable sensor signal;
[

Sensor signal is out of range.

5) Troubleshooting

Use diagnosis instrument to check the trouble code and determine the malfunction position. Mainly check whether the
sensor is installed in place and whether the clearance is normal, check the sensor circuit whether there is short-circuit
or open-circuit to grounding wire, check whether there is short-circuit or open-circuit to the power supply, and check
whether the circuit is consistent with the given pin definition.

3. Pressure difference sensor

1) Overview

® The pressure difference sensor is functioned to real-time monitor the pressure drop of the POC and determine
whether the after-treatment system is working normally. The pressure at two ends of the POC is introduced via
two pressure ports of the sensor and then the sensor converts the measurement into voltage value and feeds back
to control unit. This can not only guarantee the sufficient oxidization of grains, but also prevent the blockage of
catalytic converter.

® The pressure difference sensor and the POC are connected via stainless steel pipe and high temperature rubber
hose. The pressure is introduced via stainless steel pipe, which is at least 250mm in length, from two sides of
POC and then is led to the pressure difference sensor via high temperature rubber hose, which is capable of
enduring more than 150°C.

2) Working Principle

DPs OUTPUT
(0.95.79.69KPal)

0. 9,75)

//

r'_,_,-“'

]

QUTPUT
[RATIOMETHIC)

/_../

| (o. 1,00

10.05,-4.69KPaD)
DIFFERENTIAL PRESSURE (KPsD)
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3) Test analysis

Wiring terminals: 1 - +5V, 2 — Signal +, 3 — Grounding

5V power suppl
p pply K27
Pressure Pressure difference signal.
. - —— P K39
difference Earthing
sensor K80
3. Turbocharger pressure sensor /

1) Overview @H %

The turbocharger pressure sensor is connected to the I %J))//
intake pipe and is functioned to measure the absolute — (Y 2
pressure of the intake pipe. This sensor is composed of
one pressure unit with two sensing units and one s @
evaluation circuit chamber. The sensing units and

evaluation circuit are mounted on common ceramic
substrate. Each sensing unit incorporates one horn-shaped =
diaphragm embodying the benchmark capacity for //
determination of internal pressure. The diaphragm moves

towards large or small open extent as a function of
charging pressure. The pressure sensitive resistor is
mounted on the diaphragm surface, of which the resistance
varies under the application of pressure. These resistors are
connected to form a resistor bridge. Therefore, any
movement of the diaphragm will change the balance of
resistor bridge, namely the voltage of the resistor bridge is
one measurement of turbocharger pressure. The evaluation
circuit is functioned to amplify the bridge voltage and
compensate the linear variation of temperature influence .
and pressure characteristic. The output signal of evaluation 916 zoo 182 0
circuit is transmitted to ECU and then the turbocharger
pressure is obtained by means of the programming
characteristic curve.

A

Auewiog v opryy

® The temperature sensor incorporates one negative
temperature coefficient (NTC) thermistor that is —aps
connected in the voltage division circuit of 5V power S
supply.

® The voltage drop on the resistor is inputted to the ECU via one analog and one digital converters (ADC), which
is one measurement for evaluating the temperature. The ECU micro-processor embodies one characteristic curve,
which defines the temperature as a function of given voltage.

® [t’s installed on the pressure stabilizing chamber of intake manifold and take the priority to measure the pressure.

®  Wiring terminals: 1 — Grounding, 2 — Temperature signal, 3 — +5V, 4 — Pressure signal.

2) Working Principle

The turbocharger pressure sensor is connected in the intake pipe and is capable of measuring the absolute pressure of
intake pipe at 0.5~3bar. This sensor is composed of one pressure unit with two sensing units and one evaluation circuit
chamber. The sensing units and evaluation circuit are mounted on common ceramic substrate. Each sensing unit
incorporates one horn-shaped diaphragm embodying the benchmark capacity for determination of internal pressure.
The diaphragm moves towards large or small open extent as a function of charging pressure. The pressure sensitive
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resistor is mounted on the diaphragm surface, of which the resistance varies under the application of pressure. These
resistors are connected to form a resistor bridge. Therefore, any movement of the diaphragm will change the balance
of resistor bridge, namely the voltage of the resistor bridge is one measurement of turbocharger pressure. The
evaluation circuit is functioned to amplify the bridge voltage and compensate the linear variation of temperature
influence and pressure characteristic. The output signal of evaluation circuit is transmitted to ECU and then the
turbocharger pressure is obtained by means of the programming characteristic curve.

The voltage drop on the resistor is inputted to the ECU via one analog and one digital converters (ADC), which is one
measurement for evaluating the temperature. The ECU micro-processor embodies one characteristic curve, which
defines the temperature as a function of given voltage.

3) Measurement analysis
Wiring terminals: 1 — Grounding, 2 — Temperature signal, 3 — +5V, 4 — Pressure signal.

5V power supply,
Turbocharger pressure E" (] AO7

£e Intake pressure signal-
and temperature 5 b AS4

e .
Grounding

s€nsor 4 K98

c - Intake temperature signal
hg b AR3

4) Malfunction Mode

The light-up of the engine malfunction indicator lamp indicates the presence of malfunction in the engine system and
it’s necessary to diagnose with diagnosis instrument. Use Sunray special diagnosis instrument to communicate with
ECU of electronic injection system and read out the malfunction data in the ECU.

5) Troubleshooting

Use Sunray special diagnosis instrument to check the trouble code and determine whether there is short-circuit or
open-circuit between circuit of malfunction position and the grounding wire, whether there is short-circuit or
open-circuit to power supply, and whether the circuit is consistent with the given pin definition.

4. Thermal diaphragm air flowmeter
1) Overview

® The thermal diaphragm airflow sensor is one air mass sensor fitted with
logic output. To obtain the air flow, the sensor diaphragm on the sensor is
heated by the heating resistor installed in the middle and the temperature
distribution on the diaphragm is measured by the temperature resistors
installed paralleling with the heating resistor. The air flow passing through
the sensor changes the temperature distribution on the diaphragm to cause
resistance difference between two temperature resistors. The resistance
difference depends on the direction and flow rate of the airflow so that the
airflow sensor has high requirements over the flow rate and direction of the
airflow. The sensor manufactured by micro-machinery features small size,
low thermal capacity, and <15ms response time.

® The sensor is internally fitted with intake temperature sensor to measure the
intake temperature.

® The air flowmeter is installed at the port of the air cleaner.

®  Wiring terminals: 1. +12V power supply; 2. Grounding; 3. Air temperature signal; 4. Airflow rate signal.
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2) Working Principle

This sensor is composed of two sensors, namely airflow sensor and intake temperature sensor, and is installed on the
intake hose after the air cleaner. This type of sensor requires that there shall be free of air leakage from the sensor to
the engine combustion chamber, or it will lead to unstable idling of engine or even engine flameout.

The airflow sensor integrates some micro-electronic units on a ceramic substrate. When the engine is working, the
diaphragm will be heated. The intake airflow passing through the diaphragm will take away the heat and the
Wheatstone bridge integrated on the diaphragm will increase the current to supplement the heat loss, which leads to
the variation of electric signal. This signal is transmitted to the engine control unit ECU, based on which the ECU can
obtain the load variation of the engine and thus control the fuel injection pulse width.

The intake temperature sensing unit is one negative temperature coefficient (NTC) thermistor. The sensor installs two
same sensing units on two sides of the thermal diaphragm. When the intake airflow flows through the diaphragm, the
temperature of the temperature sensing unit on the front of diaphragm is slightly lower than that of temperature
sensing unit on the rear. Based on this characteristic, the ECU can judge the direction of airflow.

Voltage output V
500V
480V

4,65V
450V

Common rail

100 bar 1500 ba pressure

3) Measurement analysis

Wiring terminals: 1. +12V power supply; 2. Grounding; 3. Air temperature signal; 4. Airflow rate signal.

|_T_IATS = —

K12 4 — '

— |_T_AMS ' v Air flowmeter
G_R_AMS o 3. [HFMW7 - 473 (0280

kB3 4—— =1 -4

4) Malfunction Mode

The subsequent electronic device of the air flowmeter in the ECU can judge the malfunctions such as open-circuit or
short-circuit of internal circuit and connecting circuit of air flowmeter and the damage of sensor. Upon the detection
that the output signal of the sensor is out of its output characteristic curve, the ECU will judge as malfunction of
sensor.

5) Troubleshooting

When the airflow sensor is failed, the engine cooling fan will run at high speed for one period after the ignition key is
turned to Off. For instance: When the airflow rate is higher than the upper limit of airflow or less than the lower limit
of airflow, the ECU will judge as malfunction of sensor (Though the intake airflow rate is less than lower limit
(closing to zero) at the start of the vehicle, the ECU can judge the start condition) and at the same time light up the
engine malfunction lamp and work under malfunction mode.

82

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Maintenance manual for sunray hfc4dal-2c china-IV diesel engines

5. Rail pressure sensor

1) Overview

The resistance of the metal film installed on the diaphragm will change accordingly following the change of shape.
This change of shape generated by the established system pressure (approximate Imm under 1,500bar pressure) will
change the resistance and lead to the change of voltage between two sides of 5V bridge composed of resistor units.
This voltage change range is 0~70mv (depending on the applied pressure) and is amplified to 0.5~4.5V by the
evaluation circuit.

The accurate measurement of rail pressure is of great importance to the effective working of the system. This is one of
the causes for very strict tolerance over the rail pressure sensor during the pressure measurement. Under the scope of
main working conditions, the measurement accuracy is approximately +2% of the full scale reading.

Wiring terminals: 1. Grounding; 2. Rail pressure sensor signal; 3. +5V power supply.
2) Working Principle

It transmits one voltage signal to the ECU, depending on the fuel pressure. The rail pressure sensor must measure the
instant pressure in the fuel rail and embody sufficient accuracy and rapid response capability. The rail pressure sensor
is composed of following parts:

@lntegrated sensing unit welded onto the pressure device

@ Printed circuit board (PCB) with electric evaluation circuit

sensor housing with electric connector. The fuel flows into the rail pressure sensor via one hole on the common rail
and the end of this hole is sealed by one sensor diaphragm. The fuel under high pressure reaches the sensor diaphragm
via one blind hole. One sensing unit (semiconductor unit) is arranged on this diaphragm and converts the pressure into
electric signal. This signal generated is transmitted via wire to evaluation circuit, which will amplify this signal and
transmit to the ECU.

3) Test analysis

Wiring terminals: 1 - Grounding; 2 - Rail pressure sensor signal; 3 - +5V power supply.

5V power supply

Rail AQB
pressure Rail sensor signal

sensor p AD2
Grounding

b A4D

4) Malfunction Mode

The malfunction indicator lamp lights up if the voltage is higher or less than this limit. If the voltage is out of the
normal working voltage range, but is not out of the limit, the malfunction indicator lamp will not light up.

5) Troubleshooting

The light-up of the engine malfunction indicator lamp indicates the presence of malfunction in the engine system and
it’s necessary to diagnose with diagnosis instrument. Use JAC special diagnosis instrument to communicate with ECU
of electronic injection system and read out the malfunction data in the ECU.

6. Engine coolant temperature sensor

1) Overview

® The sensor is installed on the cylinder head, closing to the water outlet. The body is made of brass to protect the
resistor unit fabricated from negative temperature coefficient (NTC) resistor;
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® The temperature resistor of the temperature sensor is one part of the 5V
voltage division circuit. Two terminals of the temperature sensor is
connected with the voltage charged circuit. When the temperature o
resistor of the temperature sensor changes along with the temperature,
the voltage of the voltage charged circuit changes accordingly, which
will be inputted to the analog/digital conversion circuit of ECU
interface circuit. The relationship characteristic curve between voltage
and temperature is stored in the ECU of engine management system;

Characteristic curve of temperature sensor

—

Resistance

® Sunray is equipped with 3-wire water temperature sensor to save the
cost and guarantee the system unity.

Temperature - e

2) Working Principle

The coolant temperature sensor is used to measure the working temperature of the engine. The ECU will provide the
engine with best control scheme, depending on different temperatures.

This sensor is one negative temperature coefficient (NTC) thermistor, of which the resistance reduces following the
increasing of coolant temperature in a non-linear mode. The negative temperature coefficient thermistor is installed
within one copper heat conducting sleeve. By means of one voltage division circuit, the ECU converts the resistance
change of thermistor to one varying voltage and provides to the ECU and thus monitors the change of water
temperature (internal structure of ECU).

1 Signal terminal
A3T
Water ? 2 Grounding
temperature ABOD
sensor ? 3 To water temperature gauge
-

3) Measurement analysis

Wiring terminals: 1 — Temperature signal; 2 — Grounding

Reference values: -10°C ~ 8.642---10.152 kQ
20°C2.351---2.649 kQ
80°C0.313---0.332 kQ

4) Malfunction Mode

Upon the detection that the water temperature signal is higher or less than the limit range, the ECU will light up the
malfunction indicator lamp.

5) Troubleshooting

Sunray is fitted with one independent coolant temperature sensor to transmit the water temperature signal to the
instrument for display of instrument water temperature alarm. If the water temperature alarm indicator lamp lights up,
stop for cooling immediately. If the water temperature alarm indicator lamp lights up frequently, drive to the
authorized service station of JAC Multifunctional Commercial Vehicle Company for service.

7. Water level sensor
1) Overview
® The fuel-water separator position sensor is functioned to measure the water content in the fuel filter;

® When the water content reaches a predefined level, the ECU will control the working of the engine. This sensor
is installed on the bottom of the fuel filter;
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® The fuel-water separator position sensor is installed on the bottom of the fuel filter;
®  Wiring terminals: 1. Water level sensor; 2. Water level signal; 3. +12V power supply.
2) Working Principle

The grain substances are high-accuracy filtered by means of the interception and absorption of the filter medium and
the water concen‘grated on the filter medium is Signal terminal of
separated by gravity force. The water separated fuel-water separator
is deposited in the water chamber at the lower - position sensor

portion of filter housing. K770

The water level sensor is installed at the lower { _l

portion of water chamber. When the water level Water level sensor of
reaches the sensing point of the sensor, the fuel-water separator
internal circuit of sensor is actuated to output ) )
signal to the ECU. At the same time, the signal is (D430 12 268)
transmitted to the instrument to light up the
water level alarm lamp.

12¥
4

Lrs

1l

3) Measurement analysis
Wiring terminals: 1 - Water level sensor; 2 - Water level signal; 3 - +12V power supply.

4) Malfunction Mode

®  Short-circuit or open-circuit of sensor;
®  Unstable sensor signal;
®  Sensor signal is out of range.

1) Troubleshooting

Use Sunray special diagnosis instrument to check the trouble code and determine the malfunction position. Mainly
check the circuit of sensor and determine whether there is short-circuit or open-circuit between circuit and the
grounding wire, whether there is short-circuit or open-circuit to power supply, and whether the circuit is consistent
with the given pin definition.

8. Accelerator pedal position sensor

. A S——
1) Overview i
The accelerator pedal position sensor is mounted on o VPAZ
the accelerator pedal. 2 0. 25-2. 25V
<
The accelerator pedal position sensor and the U%
accelerator pedal form one integral part. The ©
accelerator pedal position sensor internally VPA 0. 5-4. 5V :
incorporates two same potentiometer sensors to
provide the driver’s driving demand signal to the ECU.
This process is completely same with the presently 0 L .
mechanical pedal in terms of operation, in order to Full close Full open
adapt to the years of driving habit of the driver. Two Open angle of accelerator pedal

same sensors provide the accelerator signal to the
ECU respectively, which guarantees more safety and reliability of the system.

Wiring terminals: 1. +5V; 2. +5V; 3. Grounding of accelerator pedal 1; 4. Signal of accelerator pedal 1; 5. Grounding
of accelerator pedal 2; 6. Signal of accelerator pedal 2.
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2) Working Principle

The accelerator pedal position sensor internally adopts the damping structure and internally incorporates two same
potentiometer sensors. The signal pointers of the sensors are coaxial with the pedal. When the accelerator pedal is
stepped down, the potentiometer pointer will rotate coaxially with the pedal and, following the sliding of the
potentiometer pointer, the signal terminals output different voltage or resistance signal. Two movable potentiometer
sensors with different resistances within the position sensor output different resistances. However, there is a defined
relationship between the resistances outputted by two sensors. The ECU adopts the voltage signals, instead of the
resistance signals of the sensor, in order to prevent the signal distortion caused by the voltage fluctuation of the
alternator. A comparison circuit is adopted to compare the signal voltage outputted by the sensor with the standard
voltage and the ECU adopts the comparison result to judge the movement amplitude of the pedal. The ECU compares
the signals inputted by the sensor 1 and sensor 2 and considers other sensors (engine speed, load, etc.) to jointly judge
the trueness of the signals outputted by the sensors. If the signal distortion is judged in any of two sensors, the ECU
controls the engine to actuate malfunction mode and adopt restrained driving measures.

The accelerator pedal position sensor provides one signal voltage varying along with the accelerator pedal position.
The engine control unit (ECU) will provide independent 5V reference voltage and low level reference voltage to each
accelerator pedal position sensor. When the accelerator pedal is stepped down, the signal voltage of the accelerator
pedal position sensor 1 is increased, namely from approximate 0.7V at the free position to above 4V at the fully
stepped down position. When the accelerator pedal is stepped down, the signal voltage of the accelerator pedal
position sensor 2 is increased, namely from approximate 0.3V at the free position to above 2V at the fully stepped
down position. Two data monitor mutually via control system.

3) Measurement analysis

Wiring terminals: 1 - +5V; 2 - +5V; 3 - Grounding of accelerator pedal 1; 4 - Signal of accelerator pedal 1; 5 -
Grounding of accelerator pedal 2; 6 - Signal of
accelerator pedal 2.

Power supply of sensor 1
Working voltage of sensor: 5V e ———— K28
. X Signal 1
Malfunction Mode = i K81
. ) . . Accelerator 3 Grounding of sensor 1
Short-circuit or open-circuit of sensor 1; pedal e — LK67
L. L. module Power supply of sensor 2
Short-circuit or open-circuit of sensor 2; b . e e —
. == Signal 2
Unstable sensor signal; SAR R K60
_jy Grounding of sensor 2 =
Sensor signal is out of range. ] Ko8

4) Troubleshooting

Use Sunray special diagnosis instrument to check the trouble code and determine the malfunction position. Mainly
check the circuit of sensor and determine whether there is short-circuit or open-circuit between circuit and the
grounding wire, whether there is short-circuit or open-circuit to power supply, and whether the circuit is consistent
with the given pin definition.

Characteristic of sensor internal structure: Two potentiometer sensors within the sensor adopt independent power
supply and independent grounding wire, which can guarantee the system safety. When one sensor is damaged, another
sensor can still work. However, the engine system has already actuated the malfunction mode in such case and the
electronic control system will adopt the restrained driving measures.

9. Vehicle speed sensor

1) Overview

The vehicle speed sensor is located at the rear portion of the transmission and is mainly functioned to provide speed
signal to the engine control unit and instruments.
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2) Working Principle

The signal of vehicle speed sensor provides vehicle speed signal to the ECU, based on which the ECU calculates the
vehicle speed. It’s internally composed of one Hall speed sensor. Please refer to the camshaft position sensor for the
working principle.

3) Measurement analysis

Input signal
of vehicle

speed sensor ﬁ?l{ 7 j

10. Clutch switch
1) Overview

The clutch switch is located on the upper portion of the clutch pedal and is mainly functioned for cruise control and
engine torque smoothness control.

2) Working Principle

The clutch switch is installed at the clutch pedal and transmits the operation signal of clutch pedal to the engine ECU.
Its inside is one two-pin contact switch. When the clutch pedal is stepped down, the lower central position of the
clutch switch springs out. In such case, two pins of the clutch switch are connected. When the clutch pedal is released,
two pins of the clutch switch are disconnected. Therefore, the engine can learn the operation state of the driver by
measuring the electric level (high or low) of the clutch switch signal wire.

3) Measurement analysis

Clutch Switeh E I_S_CDN: .

4) Malfunction Mode

Short-circuit or open-circuit of sensor;
Unstable sensor signal;

Sensor signal is out of range.

5) Troubleshooting

Use Sunray special diagnosis instrument to check the trouble code and determine the malfunction position. Mainly
check the circuit of sensor and determine whether there is short-circuit or open-circuit between circuit and the
grounding wire, whether there is short-circuit or open-circuit to power supply, and whether the circuit is consistent
with the given pin definition.
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11.Dual brake switch
1) Overview

The dual brake switch is located on the upper portion of the brake pedal and internally incorporates two independent
switches.

2) Working Principle

The brake switch monitors the action of the brake pedal and transmits the signal measured to the engine ECU. The
brake switch is equipped with two switching mechanisms, which are the main and secondary units of the brake switch.
When the signals from both units are inputted, the engine ECU will judge as normal braking signal. These switching
signals are related to the accelerator pedal and are used to control the fuel amount during the braking. This means that
the operation of accelerator pedal will not lead to malfunction when the brake pedal is stepped down, but the operation
of accelerator pedal will reduce the fuel amount when the brake pedal is stepped down.

3) Measurement analysis

3G ¢ I_S_BRKMN ;::-‘\rxc Broke switch

I_5_BRKRED i
- ! Redundant brake switch

K784

12. A/C switch

1) Overview

The A/C switch is located on the A/C control panel and is mainly functioned to transmit actuation directive of A/C
compressor to the engine control unit.

2). Working Principle

A/C request is the input signal that the driver requests the working of A/C and controls the working of A/C relay as

well as the speed promotion of the engine.

3) Measurement analysis

MP

LS ACCMED
—

K734

Low pressure  High pressure A/C switch

|_S_ACSW
o7 e T e

4) Malfunction Mode:

®  Short-circuit or open-circuit of signal circuit;
® Unstable signal;

® The signal is out of range.
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5) Troubleshooting

Use Sunray special diagnosis instrument to check the
trouble code and determine the malfunction position.
Mainly check the circuit of sensor and determine whether
there is short-circuit or open-circuit between circuit and the
grounding wire, whether there is short-circuit or
open-circuit to power supply, and whether the circuit is
consistent with the given pin definition.

I1. Engine control unit (ECU)

1) Overview

The engine control unit is located on the firewall on the
back of the bottom of the glove box.

2) Working Principle

The ECU has one metal housing and the sensors, actuators, and power supply are connected to the ECU via multi-pole
plug. The power supply parts for direct control of actuators are integrated in the ECU so that their heat can be
effectively expanded to the ECU housing.

Requirements for ECU are as below:

- Surrounding (ambient) temperature: -40°C~+85°C

- Resistance to fuel, lubricating oil, etc.

- Resistance to moisture.

- The mechanical load has high requirements of the exposure to electromagnetic compatible (EMC) signal.

The ECU is used to calculate the signal received from the external sensors and control at the allowable voltage level.
Based on these input data and stored characteristic graph, the microprocessor can calculate out the duration and
accurate moment for fuel injection and convert into time-signal curve. The specific accuracy requirement and high
dynamic response of engine require high level calculation capability.

The driver stage is actuated by means of the output signal and supplies proper power to the actuators to control the
common rail pressure and the high pressure pump units. In addition, the actuators can control the engine functions
(such as relays for exhaust gas recirculation actuator, turbocharger pressure actuator, and electronically controlled fuel
pump) and other auxiliary functions (such as fan relay, auxiliary heater relay, and electric heating plug relay, and air
conditioner). The driver stage has the short-circuit protection and the protection against damage due to current
overload. These types of malfunctions and the open-circuit will be reported to the microprocessor. The diagnosis
function of the fuel injector driver stage can identify the error signal curve occurred. In addition, one series of output
signal can be transmitted to other vehicle systems via different interfaces. Within the specific safety concept
framework, the ECU can monitor the entire injection system.

The actuation of fuel injector advances special requirements over the driver stage. Within the fuel injector, the current
from the driver stage generates one magnetic field force in the magnetic coil that applies onto the hydraulic high
pressure system. To ensure the accurate tolerance and high repeatability of the fuel injection amount, this coil must be
actuated in front of a steep current wave. This requires ECU to form high voltage.

The actuation time (fuel injection duration) can be classified by the current control circuit into start current stage and
holding stage. It must work accurately to ensure that the fuel injectors can guarantee the repeatability of fuel injection
under all working conditions. In addition, it must reduce the energy loss in the ECU and the fuel injectors.

89

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Maintenance manual for sunray hfc4dal-2c china-IV diesel engines

3) Measurement analysis

a0 A6l S I I 5N EE A5 FEV ECLN BN

45 A0 %6 13 %Y Ul B Outlet
30 128 (1 A9 R BN D

13 HEN (UbN e AD4 R EU

Interface A

0 p QeI

g g BEEEEEE S [
| e e

B g

mATT W

Interface K

Definition for ECU pins of EDC17 control system:

Ter;lr(l)l.nal Description Te;\lrr:?al Description

Interface A
A01 High fuel injector of 3" cylinder A31 Low fuel injector of 2" cylinder
A02 High fuel injector of 2™ cylinder A32
A03 A33 Low fuel injector of 4™ cylinder
A04 Power supply of EGR actuator A34
A05 A35 Earthing of camshaft position sensor
A06 5V power supply of rail pressure sensor A36
A07 5V power supply of absolute pressure sensor A37 High coolant temperature signal
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Terlijrg.nal Description Te;\lrr;léal Description
A08 5V power supply of camshaft position sensor A38
A09 A39
Al0 A40 Earthing of rail pressure sensor
All A4l
Al2 A42
Al3 Signal of crankshaft position sensor A43
Al4 Earthing of crankshaft position sensor A44
AlS A45
Al6 High fuel injector of 1% cylinder A46 Low fuel injector of 3" cylinder
Al17 High fuel injector of 4t cylinder A47 Low fuel injector of 1* cylinder
AlS8 A48
Al9 Earthing of EGR actuator A49
A20 AS50 Low coolant temperature signal
A21 A5l
A22 Air conditioner relay control AS2 Rail pressure sensor signal
Temperature signal of absolute pressure
A23 A53
sensor
Pressure signal of absolute pressure
A24 A54
sensor
A25 A55
Shielding wire of crankshaft position
A26 A56
sensor
A27 AS57 Signal of camshaft position sensor
A28 Earthing of absolute pressure sensor AS8
A29 A59
A30 A60 Control of fuel metering unit
Interface K
K01 Positive pole of battery K48 Vehicle speed sensor output
K02 Negative pole of battery K49
K03 Positive pole of battery K50
K04 Negative pole of battery K51 Cruise control lamp
K05 Positive pole of battery K52 Cruise control mode
K06 Negative pole of battery K53 Cruise control mode
K07 K54 Anti-theft cable
K08 K55 Clutch switch control
K09 K56
K10 K57 Preheating feedback signal
K11 K58 Grounding of accelerator pedal sensor 2
K12 Intake temperature signal of air flowmeter K59 Pressure difference sensor signal
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Terlijrg.nal Description Te;\lrr;léal Description

K13 K60 Accelerator pedal sensor signal 2
K14 Kol

K15 K62

K16 K63 Earthing signal of air flowmeter
K17 K64

K18 K65

K19 Vehicle speed signal input K66 CAN communication

K20 Intake flow signal of air flowmeter K67 Grounding of accelerator pedal sensor 1
K21 Exhaust brake switch control K68

K22 Power supply 2 of accelerator pedal sensor K69 Control signal of turbocharger actuator
K23 5V power supply of EGR K70 Malfunction indicator lamp

K24 K71 OBD indicator lamp

K25 K72

K26 K73

K27 5V power supply of pressure difference sensor K74 Cruise control mode

K28 Power supply 1 of accelerator pedal sensor K75

K29 Exhaust brake relay control K76

K30 Anti-theft cable K77 Water level signal

K31 Position signal of EGR K78 Auxiliary brake switch

K32 K79

K33 K80 Earthing of pressure difference sensor
K34 K81 Accelerator pedal sensor signal 1
K35 K82

K36 K83

K37 Air conditioner switch signal K84

K38 Main brake switch K85

K39 Earthing of EGR position sensor K86

K40 Cruise control mode K87 CAN communication

K41 K88

K42 K89

K43 Engine speed signal output K90 Preheating control signal

K44 Line K diagnosis K91 Preheating indicator lamp

K45 K92

K46 Ignition switch power switch control K93

K47 Main relay control K94

4) Malfunction Mode

Unstable idling, poor acceleration, start failure, high idling, out-of-tolerance of emission, difficult start, failure of air
conditioner, control failure of fuel injector, engine flameout, etc.

Failure arising from the burnout of ECU internal parts due to electric overload of external devices; rusting of circuit
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board due to water ingress of ECU.

5) Troubleshooting

Connect the plug and use engine data diagnosis cable to read the engine malfunction records; disconnect the plug and
check whether the ECU connecting wire is intact. Mainly check whether ECU power supply and grounding circuit are
normal, whether the external sensors are working normally, whether the output signal are reliable, and whether the
circuit is intact.

Check whether the actuators are working normally and whether their circuits are intact. Finally replace the ECU for
test.

I11. Actuators
1. Fuel injector

1) Overview

The fuel injectors are located on the engine cylinder head and are mainly functioned to provide accurate fuel injection
for the engine at the correct moment.

2) Working Principle

To realize effective fuel injection start point and accurate injection amount, the common rail system adopts the special
fuel injector with hydraulic servo system and electronic control unit (solenoid valve). At the start of fuel injection
process, the fuel injector needs to adopt a relatively high current to rapidly open the solenoid valve. Till the needle
valve of the fuel injector nozzle reaches the maximum travel and the fuel injector nozzle is fully opened, the control
current is reduced to a relatively low constant current. In Fuel injector

such case, the fuel injection amount depends on the open . Close of fuel injector (Still state) b. Open of fuel injector (Fuel
moment and the pressure in the common rail. When the  iniection

. . . . 1. Fuel return pipe 2. Electric connector 3. Control unit
solenoid valve is no longer WOI‘klng and is ClOSBd, the fuel (electromagnetic field) 4. Rail fuel inlet (high pressure) 5. Ball

Supply process is Completed_ valve 6. Fuel drainage hole 7. Fuel inlet hole 8. Valve control
chamber 9. Valve control plunger 10. Fuel inlet groove to
The fuel injection start moment and the fuel injection | injectornozzle 11.Injector nozzle needle valve

amount are regulated by the electronically controlled fuel
injector. These fuel injectors substitute the fuel injector
assembly (injector nozzle and fuel injector body). Similar to
the fuel injector assembly of modern direct injection diesel
engine, the holders are used to install the fuel injector on the
cylinder head. In other words, it’s unnecessary to make any
large modification to the cylinder head to install the
common rail fuel injectors onto the modern direct injection
diesel engine.

Design structure

The fuel injector (figure) can be divided into several
functional blocks:

- Injector nozzle
- Hydraulic servo system
- Solenoid valve

As shown in the figure, the fuel enters into nozzle through
high pressure connecting pipe (4) and fuel inlet groove (10)
and enters into the valve control chamber (8) through fuel
inlet (7). The control chamber is connected with fuel return ‘
pipe (1) via fuel drainage hole (6) and the fuel drainage hole
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is opened by solenoid valve. After the fuel drainage hole is closed, the hydraulic force applied onto the valve
controlled plunger (9) exceeds the pressure on the pressure shoulder of injector nozzle needle valve (11). Therefore,
the needle valve is pushed into the needle valve seat to block the high pressure passage to the combustion chamber.
When the solenoid valve of the fuel injector is actuated, the fuel drainage hole opens. In such case, the pressure in the
control chamber drops and thus the force applied onto the plunger reduces. Once the hydraulic pressure is less than the
force applied onto the pressure shoulder of the needle valve, the injector nozzle needle valve opens and the fuel injects
into the combustion chamber via the injection hole. The cause to indirectly control the injector nozzle needle valve by
hydraulic gain system is that the solenoid valve can’t directly generate the force required to rapidly open the needle
valve. The control amount required to open the injector nozzle needle valve is not included from the actual fuel
injection amount and is conveyed to the fuel return pipe through the fuel drainage hole of the control chamber.
Besides the control amount, the loss control fuel and the leak fuel at the injector nozzle needle valve and the valve
plunger chamber are conveyed to the fuel tank via the fuel return pipe and the fuel collection pipe connecting the
relief valve.

Depending on the working condition of the engine and the pressure generated by the high pressure fuel pump, the fuel
injector can be classified to 4 working conditions:

- Close of fuel injector (due to application of high pressure)
- Open of fuel injector (start of fuel injection)

- Full open of fuel injector

- Close of fuel injector (complete of fuel injection)

These working conditions are generated by means of the pressure distribution applied onto the fuel injector parts.
When the engine is stopped and there is no pressure in the common rail, the injector nozzle spring will close the fuel
injector.

Close of fuel injector (still state):

The solenoid valve is not actuated under still state and thus the fuel injector is closed (a). When the fuel drainage hole
is closed, the valve spring will press the ball vale of armature onto the fuel return orifice. The high pressure of
common rail is formed in the valve control chamber. Afterwards, a similar pressure is formed within the injector
nozzle chamber. The pressure applied onto the end face of control plunger by the rail pressure and the injector nozzle
spring force work together against the open force applied onto the conical pressure bearing face of needle valve by
fuel to maintain the needle valve at close state.

Open of fuel injector (start of fuel injection):

While the injector nozzle is at still state, the solenoid valve is actuated by the start current to ensure rapid open (b).
The force generated by the actuated solenoid valve overcomes the spring force so that the armature opens the fuel
drainage hole. Almost at the same time, the high start current drops to the low holding current required by the electric
magnet. This is possible as the air cap of the magnetic circuit becomes really small. When the ball valve of the fuel
drainage hole opens, the fuel flows from the valve control chamber to the empty chamber above and then returns to
the fuel tank via the fuel return pipe. The fuel drainage hole makes the pressure not completely balanced so that the
pressure in the valve control chamber drops. Therefore, the pressure in the valve control chamber is less than the
pressure of the fuel rail, which is still maintained in the fuel injector chamber, and the pressure drop in the valve
control chamber reduces the force applied onto the control plunger so that the injector nozzle needle valve opens and
the fuel injection starts.

The open speed of the injector nozzle needle valve depends on the flow difference between the fuel drainage hole and
the fuel inlet hole. The control plunger reaches its top dead center and then is held by one film of fuel, which is
formed by the fuel flow between the fuel drainage hole and the fuel inlet hole. In such case, the injector nozzle
completely opens and the fuel is injected into the combustion chamber at a pressure almost equaling to the fuel
pressure in the common rail. The pressure distribution in the injector nozzle is similar to that at the open stage.

Close of fuel injector (complete of fuel injection):
When the solenoid valve is no longer actuated, the valve spring pushes down the armature so that the ball of the valve
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closes the fuel drainage hole. The armature is of two-part design. Though the armature block is guided by the pressure
shoulder during the downward movement, it can bounce back following the return spring and thus will not apply
downward force onto the armature and the ball valve.

The close of fuel drainage hole enables the entry of fuel via fuel inlet hole into the control chamber for pressure
establishment. This pressure is equivalent to the rail pressure and applies additional force onto the end face of the
control plunger. The resultant force from this force and spring force overcomes the pressure in the injector nozzle
chamber to close the injector nozzle needle valve.

The close speed of the injector nozzle needle valve depends on the flow passing through the fuel inlet hole. Once the
injector nozzle needle valve hits its lower seat again, the fuel injection stops.

3) Measurement analysis

Fuel injector 1 “high”

A . X foe
a47 druel injector 1 "Low” Cylinder 1

Fuel injector 4 “high”

A7 ¢ "™
Fuel injector 4 "Low” X o

A33 9 Cylinder 4
length < 1,5 m
Fuel injector 3 “high”
AO1 — ,
Fuel injector 3 "Low” g oAy
A4S g Cylinder 3

Fuel injector 2 “high”

A02 d — )
Fuel injector 2 "Low” X Cylinder 2
A%

The matching of fuel injector must be performed in event of any
of the following conditions:

4) Matching of fuel injector

® Replacement of fuel injector.
® Replacement of ECU

® Confusion of installation serial number before and after the
maintenance.

While performing the matching, input the matching code on the
fuel injector (as shown in the figure) in order into the diagnosis
instrument for matching.

2. EGR valve control system

EGR valve

1) Overview

® The electronically controlled EGR valve controls the
open extent of the valve by means of the positive and
reverse rotation of the DC motor and performs the
close-loop control as per the feedback signal of the
position sensor.

® To guarantee the NOx emission of the engine, the ECU
measures and calculates the EGR percentage as per the
input parameters of the engine (such as speed and intake
pressure) and the calibrated MAPs), issues control ~ 2. Intake manifold
signal to the EGR valve, and performs the close-loop assembly
control via the position sensor.

® The EGR valve is installed on the intake manifold. The constant temperature of the EGR valve inlet emission
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can't exceed 260°C, with the peak temperature no more than 300°C.
2) Measurement analysis

EGR power supply

K234
k1 qLOR positionsignal EGR passage section
EGR signal grounding

K38
=

EGR control signal terminal

AQ4 EGR control grounding @g EGR actuator

Al terminal

3. Variable nozzle turbocharger (VNT) control
1) Overview

® HFC4DA1-2C adopts variable section turbocharger technology so that the turbocharger and the engine are well
matched under all working conditions to realize best engine performance.

® The blades of the VNT are connected to the control tie rod and the displacement of the control tie rod is
controlled by the vacuum pressure of the vacuum chamber on the VNT. Changing the vacuum pressure of the
vacuum chamber can change the position of VNT blades and control the flow area of the turbine. The vacuum
pressure of the vacuum chamber is controlled by VNT solenoid valve, of which one port is connected to the
vacuum chamber on the VNT, one port is connected to the vacuum pump, and another port is connected to the air.
This connector in the engine is additionally fitted with filter to prevent the ingress of contaminant (such as dust)
into the valve. The open extent of the VNT solenoid valve is regulated by the PWM wave issued by ECU and the
solenoid valve is installed on the crossbeam of the body water tank.

2) Measurement analysis

12%

Turbocharger actuator

:
K E 9 Turbocharger control signal
=

4. Fuel metering unit
1) Overview

The fuel metering unit is located on the high pressure fuel pump and is functioned to control the fuel amount from the
low pressure pump to the high pressure pump.

2) Working Principle

The fuel metering valve is installed at the high pressure fuel inlet of high pressure fuel pump and is functioned to
regulate the fuel supply amount and fuel pressure, of which the regulation requirement is subject to the control of
ECU. The control coil of the metering valve is closed when not electrified, which cuts off the fuel supply to the
plunger of high pressure fuel pump. The ECU changes the fuel inlet section area of metering unit by means of pulse
signal to increase or reduce the fuel supply amount.

3) Measurement analysis

Wiring terminals: 1 — Signal terminal; 2 — 12V voltage.
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12V

Fuel metering unit signal \

A60

Fuel metering unit

4) Malfunction Mode
Short-circuit or open-circuit of metering valve; damage of metering valve; contamination of metering valve.
5) Troubleshooting

Use Sunray special diagnosis instrument to check the trouble code and determine the malfunction position. Mainly
check the circuit of metering valve and determine whether there is short-circuit or open-circuit between circuit and the
grounding wire, whether there is short-circuit or open-circuit to power supply, and whether the circuit is consistent
with the given pin definition.

CPI1H and CP4.x metering unit Fuel supply to high

max(Q = Fuel amount - pressure pump

e
" T"® - 1600mA Full load fuel amount

" Fuel amount characteristic

- ® = 700 mAIdling fuel amount

e
max | = Ampere

= 1600 mA

5. Preheating control unit

1) Overview

The preheating control unit is located in the engine compartment and is mainly functioned for the rapid start of engine
under cold state.

2) Working Principle

The preheating control unit is functioned to ensure effective cold start and shorten the warm-up time, which is closely
related to the exhaust emission. The preheating time is a function of coolant temperature. At the start of the engine or
during the actual running, the turn-on duration of the electric heating plug depends on one series of parameters,
including the fuel injection amount and engine speed. The control of the electric heating plug is realized by one power
relay (GCU).

The main part of the electric heating plug is the tubular heating unit. The heating unit is firmly and air-tightly installed
within the electric heating plug housing to guard against corrosion and thermal gas impact. The heating unit is one
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helical metal wire embedded within the magnesium oxide powder (Figure). This helical metal wire is composed of
two resistors in series connection and one heating oil and one control coil are installed on the tip of the heating tube.
The heating coil maintains one resistance almost irrelevant to the temperature and the control coil is made of positive
temperature coefficient (PTC) material. In the new generation heating plug (GSK2), the rise amplitude in the
resistance of control coil is larger than common electric heating plug. With capability of rapidly reaching the
temperature required for ignition (up to 850°C within 4s) and relatively low constant temperature, new electric heating
plug GSK features outstanding performance. Therefore, the temperature of the electric heating plug is restrained at
one critical value. Therefore, after the start of the engine, the GSKZ electric heating plug can continue to maintain
electrified for 3min. This after-combustion performance improves the noise and exhaust emission of start and
warm-up stages.

The control instrument of the electric heating plug adopts one power relay and the electric switch set to control the
electric heating plug, which control the heating time of electric heating plug and feature the protection and monitoring
functions. Thanks to its diagnosis function, higher grade of electric heating plug control instrument can identify the
malfunction of single electric heating plug and display to the driver. The control input terminal of the electric heating
plug control instrument is connected to the electronic control unit (ECU) via multi-pole plug. To prevent the voltage
drop, the series connection circuit connected to the electric heating plug adopts the threaded pin or connector.

The controlled preheating process and the start process are controlled by the electric heating plug starter switch. The
preheating process is started when the key is turned to “ON” position. When the heating control lamp goes out, the
electric heating plug reaches sufficient temperature and the start process can be conducted. In the subsequent start
process, the fuel drips injected will be atomized and get combusted in the compressed hot air so that the heat released
starts the combustion process.

The after-heating after the successful start can help the warm-up process to form one speed promotion and idle run
with no interruption and little smoke. This can reduce the combustion noise at the cold start. In event of
non-successful start, the protection circuit of the electric heating plug is turned off to prevent the excessive discharge
of the battery.

3) Measurement analysis

To preheating Fuse 5
plug ¥ Power supply
Preheating relay
K904 4
s ‘Preheating time feedback
Koi
Preheating control unit
(0 281 003 018)
-
12V

4) Malfunction Mode:

Short-circuit or open-circuit of preheating control unit;
Damage of preheating control unit;

5) Troubleshooting:

Use special diagnosis instrument to check the trouble code and determine the malfunction position. Mainly check the
circuit of preheating control unit and determine whether there is short-circuit or open-circuit between circuit and the
grounding wire, whether there is short-circuit or open-circuit to power supply, and whether the circuit is consistent
with the given pin definition.
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6. Malfunction indicator lamp
1) Overview

The malfunction indicator lamp is located on the instrument. In event of malfunction of engine control system units,
the engine malfunction indicator lamp will light up to
remind the driver for checking and service by the service
station as soon as possible.

2) Working Principle

The malfunction indicator lamp (MIL) is located on the
instrument panel and is directly powered by the voltage of
battery. The engine control unit (ECU) lights up the
malfunction indicator lamp by grounding the control circuit
of malfunction indicator lamp. When the ignition switch is
turned on but the engine is not started, the malfunction
indicator lamp (MIL) shall light up for 5s and then go out.

Functions of malfunction indicator lamp:

® The malfunction indicator lamp reminds the driver of the occurrence of malfunction. The vehicle shall be
serviced as soon as possible.

®  The malfunction indicator lamp lights up during the test of the malfunction indicator lamp.

®  If the diagnosis procedure requests to light up the malfunction indicator lamp, one diagnosis trouble code will be
stored.

Light-up of malfunction indicator lamp

® When the ignition switch is turned on but the engine is not started, the malfunction indicator lamp will light up
for 5s and then go out.

® The malfunction indicator lamp goes out after the engine is started.
® If any malfunction is detected by the self-diagnosis system, the malfunction indicator lamp will keep lighted up.
® If no malfunction is detected, the malfunction indicator lamp will go out.

3) Measurement analysis

f 12v

Malfunction indicator lamp
K70 & e
OBD indicator lamp
Kild E _:f; E

4) Malfunction Mode

Short-circuit or open-circuit between engine control
unit to instrument circuit.

5) Troubleshooting:

Use Sunray special diagnosis instrument to check the
trouble code and determine the malfunction position.
Mainly check the circuit from engine control unit to
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instrument circuit and determine whether there is short-circuit or open-circuit between circuit and the grounding wire,
whether there is short-circuit or open-circuit to power supply, and whether the circuit is consistent with the given pin
definition.

7. Diagnosis interface
1) Overview

The diagnosis interface is located in the electric box beneath the driver’s side instrument panel and is used to connect
the special diagnosis instrument.

2) Working Principle
This is one data transmission interface for communication with ECU and is one standard OBD interface.

3) Measurement analysis

a0 N
R }\Zk (K Line) Bocomt |

4) Malfunction Mode

Short-circuit or open-circuit between engine control unit and diagnosis interface.
Working failure of engine control unit.

5) Troubleshooting:

Use Sunray special diagnosis instrument to check the trouble code and determine the malfunction position. Mainly
check the circuit from engine control unit to diagnosis interface circuit and determine whether there is short-circuit or
open-circuit between circuit and the grounding wire, whether there is short-circuit or open-circuit to power supply,
and whether the circuit is consistent with the given pin definition.
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Chapter 1V Engine Diagnosis

Section I. Precautions
1. Removal/Installation Requirements for Electronic Control Unit (ECU):
® Remove the controller before welding or baking finish;

® When removing the controller, turn off the ignition switch and disconnect the battery from the system at the same
time, in order to avoid damaging the ECU.

® [tis not allowed to remove power cord from the battery when the engine or the electrical system is working.
® Large-current equipment such as charger is not allowed to be directly connected to the starting motor.

® Note: The ambient temperature of ECU should not be greater than 75 degree.

2. Cleaning Requirements:

Please observe the following rules before the operation of fuel supply system and fuel injection system:

® The removed components should be placed at clean field and properly covered by the cloth other than fiber type
(cotton cloth or gauze cloth)

3. All types of harness connectors and the connector for diagnostic instrument should be
connected and disconnected only when the ignition switch is turned off:

®  When measuring the power voltage or ground wire of the ECU, please ensure the wiring sequence and method is
correct.

® Disconnecting the power cord or the ground wire of the battery from the system or removing ECU harness
connector will result in the loss of diagnosis and self-learning information stored in ECU. (If the vehicle model is
different, the time of retaining Pleas of the ECU is also different after the loss of power.)

4. Please pay attention to the following points when maintaining the fuel supply system (fuel
supply pipe, fuel pump and fuel injection system):

Please be very careful during installation/removal of fuel pump on the fuel tank with fuel.

Prepare proper materials around the fuel tank opening to absorb a lot of fuel leaked from it timely..
Avoid the fuel contacting your body.

Thoroughly clean the part and its surrounding before loosening a connector.

Please prevent any fuel from splashing from the loose part and place a rug around the connector.

If the disassembled parts could not be timely repaired or properly treated, store the parts properly.

Take the spare parts out of the package only when they are needed to be installed. Do not use unpacked spare
parts and the spare parts in severe damaged package

® Do not damage the O-ring of return pipe when assembling fuel injector return pipe. Coat a little diesel oil on the
O-ring for assembling convenience.

® Do not use the compressed air and do not move the vehicle after the fuel supply system is disassembled.
5. Safety Measures

To prevent the maintenance technicians from being injured and the fuel and ECU being damaged, please pay attention
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to the following points:

If the engine is working or at the starting speed, it is not allowed to check for any single cylinder failure by the
way of disconnecting the fuel injector harness.

If the engine needs to be dragged but not started by the starter, such as when you check the engine cylinder
pressure, the harness plug should be disconnected from the crankshaft position (engine speed) sensor and
camshaft position (phase) sensor. After inspection, all sensors should be well connected and system DTCs should
be cleared by using the special diagnostic instrument for JAC commercial vehicles.

It is not allowed to touch the engine gear train and rotating parts when the engine is at high speed;

When the engine reaches normal operating temperature, the coolant temperature and pressure of cooling system
is very high; therefore, stop the engine and let the cooling system fully cool down if it is needed to repair the
engine cooling system.

If the engine compartment relevant maintenance is necessary to be conducted in repairing engine fuel system,
please do it after the engine compartment is fully cooled down.

Don’t touch the engine cooling fan at any time when the system is normally electrified, for the cooling fan is
likely to be started suddenly.
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Section Il. Maintenance Procedures

Fuel system of common rail engine consists of low-pressure delivery pipes and high-pressure oil pipes and maximum
pressure of it is over 1800bar. Some components of fuel injector and HP pump are machined with accuracy of 0.1mm.
Pressure regulation and fuel injection are controlled by engine ECU. In the case of stuck internal needle valve, fuel
injector will maintain open and HP pump keeps operating to supply high-pressure fuel oil. Therefore, excessive fuel
will be sprayed into combustion chamber and this will lead to rapid increase of combustion chamber internal pressure
(over 250bar) and even serious engine damage.

Core component of fuel system possesses very high accuracy and will be easily influenced by dust or tiny foreign
matters. Therefore, the following preparations and procedures should be carried out or there will be a lot of system
failures.

Operation Procedures:

1. It is necessary to keep maintenance site clean (it should be free of dust especially);
2. It is necessary to keep maintenance tools clean (they should be free of oil and foreign matters);

3. Wear ethylene pinafore to prevent hairs, dust and foreign matters from entering engine fuel system. Wash your
hands instead of wear gloves;

4. Prior to fuel system maintenance, carry out the following procedures:

Carefully listen to customer’s description about
symptoms and faults

Check appearance and connection of wire harness
and connectors in engine compartment

J

Carry out test procedures with special diagnostic
apparatus (carry out road test when necessary)

J

Confirm the fault. If the fault is in fuel system,
please carry out Step1~3 above.

5. If the fault is in HP pump, fuel delivery line or fuel injector, prepare clean special tools and sealing covers and carry
out relevant procedures for engine fuel system. Prior to maintenance, clean relevant areas to engine compartment
completely;

6. Find out faulted parts according to the above operation procedures and replace these parts with parts from OEM,;
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Remove battery negative cable.

J

For safety reasons: Confirm whether system
pressure is low prior to high-pressure system

disassembly.

Apply special tools and torque wrenches in
calibration.

In disassembly or replacement of fuel injector, it is necessary to apply new copper washers and tighten fixing bolts for
fuel injector according to fixed torque at the same time. Otherwise, injection position of fuel injector will deviate from
correct position and this will make engine operation out of control.

7. Apply clean and intact sealing covers on disassembled components and keep them well;
8. After fuel injector replacement, carry out fuel injector matching with special diagnostic apparatus;

9. Keep pressing manual oil delivery pump on oil-water separator to provide low-pressure line with fuel oil until the
pump can not be pressed any longer.

Attention: Do not start the engine before the pump is filled up.

10. Recheck installed components, connect battery cable and start the engine for engine operation condition
inspection;

11. Apply special diagnostic apparatus to check current faults for existence and eliminate historical faults.
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Section I11. Fault Diagnosis

1. Fault Information Record

Electronic control unit continually monitors sensors, actuators, relevant circuits, MILs, battery voltage and even its
self and carries out reliability tests to sensor output signals, actuator drive signals and internal signals. Once there are
faults in certain link or certain signal is unreliable, electronic control unit sets fault information record in RAM fault
memory immediately. Fault information record is stored in the form of diagnostic trouble code (DTC) and shown in
the sequence of fault occurrence.

Faults can be divided into “steady fault” and “random fault” (such as faults caused by temporary open circuit of
harness or poor contact of connectors) according to fault occurrence frequency.

2. Fault Condition

If duration of an identified fault exceeds set stabilization time for the first time, ECU identifies it as a steady fault and
stores it as a “steady fault”. If the fault disappears, ECU identifies it as a “random fault” and “nonexistent”. If the fault
is identified once again, it is still a “random fault”. However, “existent” historical faults will not influence normal
application of engine.

3. Fault Type
Short to power supply positive pole

Short or open to ground (In the case of pull-up or pull-down resistor for input stage, ECU will identify open circuit
failure of input port as the fault of input port short to power supply positive pole or short to ground)

Unreliable signal
4. Fault Frequency Counter

For every identified fault, there is an individual frequency counter value (HZ). Frequency counter value (Hz)
determines storage time of corresponding fault information record in the memory after fault disappearance (fault
elimination).

For the first time fault identification, it (Hz) is set to be its initial value as 40. If fault condition does not change, this
value will maintain the same forever.

Once identified fault has disappeared and then the condition has been maintained for certain period of time, the value
(Hz) is reduced by 1 after every successful engine start (engine speed exceeds that of engine start completion). At this
moment, ECU recognizes the fault has disappeared but fault information record still exists.

If the fault (such as fault caused by poor contact) appears and disappears frequently, the value (Hz) is increased by 1
but the value will not exceed set upper limit of 100.

When the value (Hz) becomes zero, all fault information records in the fault memory are cleared completely.
5. Fault Alarm

In the case of electronic control system, when there are faults in some important components such as ECU, coolant
temperature sensor, phase sensor, boost pressure sensor, revolution speed sensor, air flow meter, fuel injector, fan relay
and etc, ECU will give alarms via MIL flashing until faults are eliminated.

6. Fault Reading

Fault information records can be brought out from electronic control unit via fault diagnostic apparatus. However,
some faults can be detected only when vehicle reaches corresponding operation condition.
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7. Elimination of Fault Information Record

Fault information records in memory should be cleared after fault elimination. DTC can be cleared with ways as
follows:

. When value of ECU frequency counter (Hz) becomes 0, fault information records in fault memory are all cleared
automatically.

. In the case of “Fault memory zero clearing” command, fault information records can be cleared with the application
of fault diagnostic apparatus.

8. Fault Detection

After obtaining fault information records with means above, only suspicious positions for fault occurrence are known.
However, this does not mean faults have been detected. Therefore, cause for one fault may be damaged electrical
component (like sensor or actuator or ECU, etc), wire in open circuit, wire short to ground or battery positive pole and
even mechanical failure.

Faults are internal with their external expressions as various symptoms. When symptoms are detected, check fault
information record for existence with fault diagnostic apparatus or flash code first of all and then eliminate
corresponding faults. Finally, detect faults according to engine symptoms.
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Section IV. DTC List

SIN DTC Meaning
1 P0030 The linear oxygen sensor heater circuit is open.
2 P0031 The linear oxygen sensor heater circuit is short to ground.
3 P0032 The linear oxygen sensor heater circuit is short to battery.
4 P0045 EGR valve circuit is open.
5 P0046 Overtemperature of EGR valve bridge-H chip
6 P0047 EGR valve circuit is short to ground.
7 P0048 EGR valve circuit is short to power supply.
8 P0068 Short-term drifting error in the process of throttle offset self-adaption
9 P0069 The absqlute difference between intercooler downstream air pressure and ambient
pressure is unreliable.
10 P0070 Reliability check function for ambient temperature
11 P0072 Too low ambient temperature
12 P0073 Too high ambient temperature
13 P0087 The minimum rail pressure is below the lower limit.
14 P0088 The maximum rail pressure is above the upper limit.
15 P0097 The signal level of intercooler downstream temperature is too low.
16 P0098 The signal level of intercooler downstream temperature is too high.
17 POOBE The original value of fuel rail pressure is incoherent.
18 P0O100 The supply voltage of air flow sensor exceeds the limit.
19 P0101 Timeout error of air flow sensor hardware signal
20 P0102 The sensitivity deviation of air flow sensor is below the lower limit.
21 P0103 The sensitivity deviation of air flow sensor is above the upper limit.
22 PO10C The signal level measured by air flow sensor is too low.
23 PO10D The signal level measured by air flow sensor is too high.
24 PO112 The voltage is below the lower limit of intake air temperature sensor.
25 PO113 The voltage is above the upper limit of intake air temperature sensor.
26 PO116 Error reported in dynamic reliability test of coolant temperature sensor
27 PO117 Coolant temperature signal level is too low (downstream).
28 PO118 Coolant temperature signal level is too high (downstream).
29 PO119 Error reported in static reliability test of coolant temperature sensor
30 P0122 The signal level of accelerator pedal position sensor 1 is relatively low.
31 P0123 The signal level of accelerator pedal position sensor 1 is relatively high.
32 P0127 The signal level of air temperature sensor is relatively high.
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SIN DTC Meaning

33 P0128 Closed-loop control is actuated due to too low coolant temperature.

34 P0131 Oxygen sensor IAIPUNVG point is short to ground.

35 P0132 Oxygen sensor IAIPUNVG point is short to battery.

36 PO168 The signal level of fuel temperature sensor is relatively high.

37 P0182 The signal level of fuel temperature sensor is below the lower limit.

38 PO183 The signal level of fuel temperature sensor is above the upper limit.

39 P0191 The uncorrected rail pressure value is above the upper limit of drift.

40 P0192 The voltage of fuel rail pressure sensor is below the lower limit.

41 P0193 The voltage of fuel rail pressure sensor is above the upper limit.

42 P0194 The uncorrected rail pressure value is below the lower limit of drift.

43 PO195 Engine oil temperature signal fault on CAN

44 P0196 The oil temperature signal is unreliable.

45 P0197 The oil temperature signal level is too low.

46 P0198 The oil temperature signal level is too high.

47 P0201 The 1* cylinder fuel injector circuit is open.

48 P0202 The 2™ cylinder fuel injector circuit is open.

49 P0203 The 3" cylinder fuel injector circuit is open.

50 P0204 The 4™ cylinder fuel injector circuit is open.

51 P0205 The 5" cylinder fuel injector circuit is open.

52 P0206 The 6™ cylinder fuel injector circuit is open.

53 PO20A An error is reported when the time for electrifying the 1% cylinder reaches to the
maximum.

54 PO20B An error is reported when the time for electrifying the o cylinder reaches to the
maximum.

55 P020C An error is reported when the time for electrifying the 31 cylinder reaches to the
maximum.

56 P020D An error is reported when the time for electrifying the 4" cylinder reaches to the
maximum.

57 PO20E An error is reported when the time for electrifying the st cylinder reaches to the
maximum.

53 PO20F An error is reported when the time for electrifying the 6" cylinder reaches to the
maximum.

59 P0215 Avoid resonance of double mass flywheel when stopping.

60 P0219 Overspeed protection for engine parts

61 P0222 The signal level of accelerator pedal position sensor 2 is relatively low.

62 P0223 The signal level of accelerator pedal position sensor 2 is relatively high.
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SIN DTC Meaning
63 P022A EGR valve circuit is open.
64 P022B EGR valve circuit is short to ground.
65 P022C EGR valve circuit is short to power supply.
The signal level at the output position of EGR cooling bypass valve position sensor
66 P022E . o
is below the lower limit.
The signal level at the output position of EGR cooling bypass valve position sensor
67 P0O22F . e
is above the upper limit.
68 P0234 The actual air intake flow is greater than the target set by system.
The original voltage of intercooler downstream air pressure sensor is below the
69 P0237 i
lower limit.
The original voltage of intercooler downstream air pressure sensor is above the
70 P0238 i
upper limit.
71 P023D The long-term jitter of EGR valve exceeds the limit.
72 P023E The short-term jitter of EGR valve exceeds the limit.
An error is reported when the temperature of EGR cooler bypass valve in
73 P024A i ) .
electrifying phase is too high.
74 PO24E Thet signal level measured by EGR cooler bypass valve position sensor is below the
limit.
The signal level measured by EGR cooler bypass valve position sensor is above the
75 P024F o
limit.
76 P0251 The fuel metering unit circuit is open.
77 P0252 The temperature of fuel metering unit driver module is too high.
78 P0253 The fuel metering unit circuit is short to ground.
79 P0254 The fuel metering unit circuit is short to power supply.
80 P0255 Poor contact between ECU and fuel metering unit
81 P025C The voltage of fuel metering unit is below the lower limit.
82 P025D The voltage of fuel metering unit is above the upper limit.
83 P0263 An error is reported when the electrifying time reaches to the maximum.
84 P0266 An error is reported when the electrifying time reaches to the maximum.
85 P0269 An error is reported when the electrifying time reaches to the maximum.
86 P0272 An error is reported when the electrifying time reaches to the maximum.
87 P0275 An error is reported when the electrifying time reaches to the maximum.
88 P0278 An error is reported when the electrifying time reaches to the maximum.
89 P0299. The positive deviation of pressure controller is above the upper limit.
90 P0335 No signal from crankshaft
91 P0336 Crankshaft speed signal is irrational.
92 P0339 Camshaft speed signal is irrational.
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SIN DTC Meaning
93 P0340 No signal from camshaft
94 P0341 The offset angle of camshalft is too large.
95 P0380 The preheating indicator light output circuit is high.
96 P0382 The preheating indicator light output circuit is low.
97 P0383 EGR valve circuit is short to ground.
98 P0384 EGR valve circuit is short to power supply.
99 P0401 The actual air intake flow is greater than the target set by system.
100 P0402 The actual air intake flow is less than the target set by system.
101 P0403 Overtemperature of EGR valve bridge-H chip
102 P0404 The short-term jitter of EGR valve exceeds the limit.
103 P0405 The original voltage of EGR valve sensor signal is below the lower limit.
104 P0406 The original voltage of EGR valve sensor signal is above the upper limit.
105 P0409 EGR valve circuit is open.
106 P040C The signal level of EGR cooler downstream temperature sensor is relatively low.
107 P040D The signal level of EGR cooler downstream temperature sensor is relatively high.
108 P0426 Upstream temperature fault of oxidation catalytic converter
109 P0427 ;Feliztis‘igl}?lkl):/.el of upstream temperature of oxidation catalytic converter is
110 P0428 The §igna1 l.evel of upstream temperature of oxidation catalytic converter is
relatively high.
111 P0480 EGR valve circuit is open.
112 P0481 EGR valve circuit is open.
113 P0483 Overtemperature of EGR valve bridge-H chip
114 P0484 Overtemperature of EGR valve bridge-H chip
115 P0487 CJ945 Power level no-load fault
116 P0488 CJ945 Overheating fault
117 P0489 EGR valve circuit is short to ground.
118 P0490 EGR valve circuit is short to power supply.
119 P0500 Wheel fault
120 P0501 Unreliable vehicle speed
121 P0503 Signal of speed sensor exceeds the upper limit.
122 P0504 Unreliable brake signal
123 P0520 Engine oil pressure signal fault on CAN
124 P0521 The maximum oil pressure signal is unreliable.
125 P0522 The signal level of oil pressure sensor is relatively low.
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SIN DTC Meaning

126 P0523 The signal level of oil pressure sensor is relatively high.

127 P0524 The minimum oil pressure signal is unreliable.

128 P0532 The signal level measured by A/C coolant pressure sensor is too low.

129 P0533 The signal level measured by A/C coolant pressure sensor is too high.

130 P0537 The signal level of A/C evaporator’s temperature is relatively low.

131 P0538 The signal level of A/C evaporator’s temperature is relatively high.

132 P0562 The signal level of battery voltage sensor is too low.

133 P0563 The signal level of battery voltage sensor is too high.

134 P0571 False brake signal

135 P0575 The analog cruise control signal is unreliable.

136 P0576 The analog cruise control signal level is too low.

137 P0577 The analog cruise control signal level is too high.

138 P0578 The analog cruise control button is stuck.

139 P0607 Cy320 Hardware error reported

140 PO60A Error reported in monitoring too high voltage

141 P060D The accelerator pedal voltage signal is unreliable.

142 PO611 The injection frequency is limited by system.

143 P061B Error reported in torque comparison

144 PO61C The deviigion difference between the engine speed signals obtained from the 1* level
and the 2 level is too large.

145 P061D The set value of air system is limited by the torque limit of the function control unit.

146 PO61F Error reported in the process of throttle offset self-adaption

147 P0627 The control line of priming fuel pump is open.

148 P0628 The control line of priming fuel pump is short to ground.

149 P0629 The control line of priming fuel pump is short to power supply.

150 P062A Overheating of priming pump

151 POG2B The set va!ue of fuel injection amount is limited by the torque limit of the function
control unit.

152 PO62F Error reported in EEP read-write

153 P0643 The sensor power supply monitoring fault 1

154 P0645 The compressor circuit is open.

155 P0646 The compressor circuit is short to ground in electrifying phase.

156 P0647 The compressor circuit is short to power supply in electrifying phase.

157 P0650 EGR valve circuit is open.

158 P0653 The sensor power supply monitoring fault 2
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SIN DTC Meaning
159 P0660 The positive deviation of throttle controller exceeds the upper limit for a long time.
160 P0661 The Port 1 of EGR valve bridge-H chip is short to ground.
161 P0662 The Port 1 of EGR valve bridge-H chip is short to power supply.
162 P0663 Short circuit / overload of EGR valve bridge-H
163 P0664 The Port 2 of EGR valve bridge-H chip is short to ground.
164 P0665 The Port 2 of EGR valve bridge-H chip is short to power supply.
165 P0668 The voltage of ECU temperature sensor is below the lower limit.
166 P0669 The voltage of ECU temperature sensor is above the upper limit.
167 P0670 EGR valve circuit is open.
168 P0686 The main relay opens too early.
169 P0687 The main relay opens too late.
170 P0691 EGR valve circuit is short to power supply.
171 P0692 EGR valve circuit is short to ground.
172 P0693 EGR valve circuit is short to power supply.
173 P0694 EGR valve circuit is short to ground.
174 P0699 The sensor power supply monitoring fault 3
175 P0704 Clutch signal error
176 P0737 Then engine speed output signal circuit is open.
177 P0738 Then engine speed output signal circuit is short to ground.
178 P0739 Then engine speed output signal circuit is short to power supply.
179 POA32 Parking counter error
180 P1000 The long-term jitter of EGR valve exceeds the limit.
181 P1001 The relief valve reaches to the maximum permissible opening position.
182 P1002 The relief valve reaches to the maximum permissible opening time.
183 P1003 The average fuel rail pressure regulated by relief valve is out of the range.
184 P1004 Check the flow equilibrium if the relief valve is opened normally.
185 P1005 The relief valve opens.
186 P1006 The relief valve is forced open to implement the pressure shock.
187 P1007 The tqrque ip MAP for torque 'and fuel conversion does not increase along the fuel
direction strictly and monotonically.
188 P1008 PhyMod trq2qBas MAP contains non-strict and non-monotonic Q curve.
189 P1011 The positive deviation of rail pressure is above the upper limit.
190 P1012 The negative deviation of rail pressure is below the lower limit.
191 P1013 The maximum negative deviation of rail pressure is below the lower limit.
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SIN DTC Meaning
192 P1020 The heating drive circuit of fuel filter is open.
193 P1021 The heating drive circuit of fuel filter is short to power supply.
194 P1022 The heating drive circuit of fuel filter is short to ground.
195 P102A The signal level of ambient pressure sensor is relatively high.
196 P102B The signal level of ambient pressure sensor is relatively low.
197 P102C The signal level of ambient temperature sensor is relatively high.
198 P102D The signal level of ambient temperature sensor is relatively low.
199 P1030 Overtemperature of EGR valve bridge-H chip
200 P1031 Short circuit / overload of EGR valve bridge-H
201 P1032 Overcurrent of EGR valve bridge-H based on temperature
202 P1033 Under-voltage of EGR valve bridge-H
203 P1034 The EGR valve in closed status is stuck.
204 P1035 The EGR valve in open status is stuck.
205 P1036 The long-term jitter of EGR valve exceeds the limit.
206 P1037 An error is reported when the EGR valve is stuck in closing or opening.
207 P1038 The physical value of EGR valve position sensor is too high.
208 P1039 The physical value of EGR valve position sensor is too low.
209 P103A The signal level of intercooler downstream temperature is relatively high.
210 P103B The signal level of intercooler downstream temperature is relatively low.
211 P103C EGR valve offset is unreliable.
212 P103D The positive deviation of regeneration controller is above the limit.
213 P103E The positive deviation of regeneration controller is below the limit.
214 P1040 Overheating of throttle bridge-H
215 P1041 Short circuit / overload of throttle bridge-H
216 P1042 Overtemperature caused by overcurrent of throttle bridge-H
217 P1043 Long-term deviation in the process of throttle self-adaption
218 P1044 Output circuit 2 of throttle bridge-H is short to ground.
219 P1045 Under-voltage of throttle bridge-H
220 P1046 Output circuit 2 of throttle bridge-H is short to power supply.
221 P1047 The physical value of throttle position is below the lower limit.
222 P1048 The throttle circuit is short to ground.
223 P1049 The physical value of throttle position is above the upper limit.
224 P104A The throttle circuit is short to power supply.
225 P1060 OBD General fault 1

113

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

Maintenance manual for sunray hfc4dal-2c china-IV diesel engines

SIN DTC Meaning

226 P1061 OBD General fault 10

227 P1062 OBD General fault 11

228 P1063 OBD General fault 12

229 P1064 OBD General fault 13

230 P1065 OBD General fault 14

231 P1066 OBD General fault 15

232 P1067 OBD General fault 16

233 P1068 OBD General fault 2

234 P1069 OBD General fault 3

235 P106A OBD General fault 4

236 P106B OBD General fault 5

237 P106C OBD General fault 6

238 P106D OBD General fault 7

239 P106E OBD General fault 8

240 P106F OBD General fault 9

241 P1070 Blockage of particulate filter

242 P1100 The regulated idling value of air flow sensor is above the upper limit.

243 P1102 E;ifuty cycle of air temperature sensor on the air flow meter is above the upper

244 P1103 Elliztc.iuty cycle of air temperature sensor on the air flow meter is below the lower

245 P1106 The time interval .m§asured by the air temperature sensor on the air flow meter is
above the upper limit.

246 P1107 The time interval .m(.aasured by the air temperature sensor on the air flow meter is
below the lower limit.

247 P110A System degradation 0

248 P110B Level-1 degradation

249 P110C Level-2 degradation

250 P110D Level-3 degradation

251 P110E Vehicle performance limit function is activated.

252 P1110 The detected signal within physical range is relatively high.

253 P1111 The engine coolant temperature signal level is relatively low.

254 P1120 The correction of air flow sensor load exceeds the maximum deviation limit.

255 P1121 The physical value of air flow meter is above the upper limit.

256 P1122 The physical value of air flow meter is below the lower limit.
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257 P1123 The signal level of intake air temperature sensor (integrated inside the air flow
sensor) is relatively low.

258 P1130 The signal level of fuel temperature sensor is relatively low.

259 P1131 The signal of fuel temperature is unreliable.

260 P113A The signal of too high oil temperature is unreliable.

261 P113B The signal level of oil temperature sensor is relatively high.

262 P113C The signal level of oil temperature sensor is relatively low.

263 P1200 Short circuit between the high end and low end of the 1* cylinder fuel injector

264 P1201 Short circuit between the high end and low end of the o cylinder fuel injector

265 P1202 Short circuit between the high end and low end of the 3¢ cylinder fuel injector

266 P1203 Short circuit between the high end and low end of the 4" cylinder fuel injector

267 P1204 Short circuit between the high end and low end of the 5t cylinder fuel injector

268 P1205 Short circuit between the high end and low end of the 6" cylinder fuel injector

269 P1207 1* cylinder special error

270 P1208 2 cylinder special error

271 P1209 31 cylinder special error

272 P120A 4" cylinder special error

273 P120B st cylinder special error

274 P120C 6" cylinder special error

275 P1210 An error is reported when the time for electrifying the 1* cylinder reaches to the
minimum.

276 P1211 An error is reported when the time for electrifying the o cylinder reaches to the
minimum.

277 PI1212 An error is reported when the time for electrifying the 31 cylinder reaches to the
minimum.

278 P1213 An error is reported when the time for electrifying the 4 cylinder reaches to the
minimum.

279 P1214 An error is reported when the time for electrifying the st cylinder reaches to the
minimum.

280 P1215 An error is reported when the time for electrifying the 6" cylinder reaches to the
minimum.

281 P1216 Maximum deviation error in the inner control circuit of electronic throttle

282 P1217 Minimum deviation error in the inner control circuit of electronic throttle

283 P1218 Maximum deviation error in the outer control circuit of electronic throttle

284 P1219 Minimum deviation error in the outer control circuit of electronic throttle

285 PI121A 1¥ cylinder IQA error

286 P121B 2" cylinder IQA error
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287 P121C 3" cylinder IQA error

288 P121D 4™ cylinder IQA error

289 P121E 5™ cylinder IQA error

290 P121F 6™ cylinder IQA error

291 P1220 The signal level of intercooler downstream temperature sensor is relatively high.

292 P1221 The signal level of intercooler downstream temperature sensor is relatively low.

293 P122A The positive deviation of throttle controller exceeds the upper limit for a long time.

294 P122B The negative deviation of throttle controller is below the lower limit for a long time.

295 P1230 Error reported in monitoring the OBDII maximum threshold correction

296 P1231 Error reported in monitoring the OBDII minimum threshold correction

297 P1245 System degradation information

298 P1250 An error is triggered when the ET time of the 1¥ cylinder reaches the maximum limit
(when the ZEL comes into effect).

299 P1251 An error is triggered when the ET time of the 2™ cylinder reaches the maximum
limit (when the ZEL comes into effect).

300 P1252 An error is triggered when the ET time of the 3" cylinder reaches the maximum limit
(when the ZEL comes into effect).

301 P1253 An error is triggered when the ET time of the 4™ cylinder reaches the maximum limit
(when the ZEL comes into effect).

302 P1254 An error is triggered when the ET time of the 1¥ cylinder reaches the minimum limit
(when the ZEL comes into effect).

303 P1255 An error is triggered When the ET time of the 2" cylinder reaches the minimum limit
(when the ZEL comes into effect).

304 P1256 An error is triggered When the ET time of the 3" cylinder reaches the minimum limit
(when the ZEL comes into effect).

305 P1257 An error is triggered when the ET time of the 4™ cylinder reaches the minimum limit
(when the ZEL comes into effect).

306 P1400 EGR valve circuit is open.

307 P1401 Overtemperature of EGR valve bridge-H chip

308 P1402 EGR valve circuit is short to power supply.

309 P1403 EGR valve circuit is short to ground.

310 P140A The signal level of the EGR cooler downstream temperature is relatively high.

311 P140B The signal level of the EGR cooler downstream temperature is relatively low.

312 P1410 The positive deviation of throttle controller exceeds the upper limit for a long time.

313 P1411 The negative deviation of throttle controller is below the lower limit for a long time.

314 P1415 The time for transforming from RGN to NRM mode is too long.

315 P1418 The indicator actuator circuit for EGR bypass regulating valve is open.
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316 P1419 Overheating of indicator actuator for EGR bypass regulating valve
317 P141A The indicator actuator circuit for EGR bypass regulating valve is short to battery.
318 P141B The indicator actuator circuit for EGR bypass regulating valve is short to ground.
319 P141C The relay actuator circuit for EGR bypass regulating valve is open.
320 P141D Overheating of relay actuator for EGR bypass regulating valve
321 P141E The relay actuator circuit for EGR bypass regulating valve is short to battery.
322 P141F The relay actuator circuit for EGR bypass regulating valve is short to ground.
323 P1420 The maximum exhaust temperature signal of the 1* cylinder is too strong.
324 P1421 The maximum exhaust temperature signal of the 2 cylinder is too strong.
325 P1422 The maximum exhaust temperature signal of the 31 cylinder is too strong.
326 P1423 The maximum exhaust temperature signal of the 4t cylinder is too strong.
327 P1424 The maximum exhaust temperature signal of the 5" cylinder is too strong.
328 P1425 The maximum exhaust temperature signal of the 6" cylinder is too strong.
329 P1426 The minimum exhaust temperature signal of the 1* cylinder is too strong.
330 P1427 The minimum exhaust temperature signal of the 2 cylinder is too strong.
331 P1428 The minimum exhaust temperature signal of the 31 cylinder is too strong.
332 P1429 The minimum exhaust temperature signal of the 4™t cylinder is too strong.
333 P142A The minimum exhaust temperature signal of the st cylinder is too strong.
334 P142B The minimum exhaust temperature signal of the 6" cylinder is too strong.
335 P1430 The exhaust temperature TO in cold start is unreliable.
336 P1431 The exhaust temperature T1 in cold start is unreliable.
337 P1432 The exhaust temperature T2 in cold start is unreliable.
338 P1433 The exhaust temperature T3 in cold start is unreliable.
339 P1434 The exhaust temperature T4 in cold start is unreliable.
340 P1435 The exhaust temperature T5 in cold start is unreliable.
341 P1436 The exhaust temperature signal is unreliable.
342 P1437 Unreliable monitoring of the 1™ cylinder exhaust temperature
343 P1438 Unreliable monitoring of the 2 cylinder exhaust temperature
344 P1439 Unreliable monitoring of the 34 cylinder exhaust temperature
345 P143A Unreliable monitoring of the 4" cylinder exhaust temperature
346 P143B Unreliable monitoring of the st cylinder exhaust temperature
347 P143C Unreliable monitoring of the 6" cylinder exhaust temperature
348 P1440 Negative deviation error of oxygen sensor regulator
349 P1441 Positive deviation error of oxygen sensor regulator
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350 P1442 Conversion failure of oxygen sensor regulator

351 P1450 The particulate filter upstream temperature is unreliable.

352 P1451 The signal level of particulate filter upstream temperature is relatively high.

353 P1452 The signal level of particulate filter upstream temperature is relatively low.

354 P1453 The signal level of particulate filter upstream temperature sensor is relatively high.

355 P1454 The signal level of particulate filter upstream temperature sensor is relatively low.

356 P1455 Connection failure of particulate filter differential pressure sensor hose

357 P1456 The particulate filter differential pressure sensor is unreliable.

358 P1457 Maximum characteristic differential pressure of particulate filter

359 P1458 Minimum characteristic differential pressure of particulate filter

360 P1459 Minimum deviation of particulate filter

361 P145A The signal level of particulate filter flow impedance is high.

362 P145B Maximum deviation of particulate filter smoke mass

363 P145C Minimum deviation of particulate filter smoke mass

364 P145D Maximum value of particulate filter smoke mass

365 P145E The signal level of particulate filter flow impedance is relatively high.

366 P145F The signal level of particulate filter flow impedance is relatively low.

367 P1460 The maximum differential pressure signal of particulate filter is enhanced.

368 P1461 The minimum differential pressure signal of particulate filter is enhanced.

369 P1462 The dynamic differential pressure of particulate filter is unreliable.

370 P1463 The differential pressure self-adaption of particulate filter hose is unreliable.

371 P1464 Particulate filter differential pressure error

372 P146A The physical value pf .differential pressure sensor for particulate oxidation catalyst
exceeds the upper limit.

373 P146B The physical value of Qifferential pressure sensor for particulate oxidation catalyst
falls below the lower limit.

374 P146C CAN Signal error

375 P146D CAN Signal error

376 P1470 Nernst signal error of oxygen sensor

377 P1471 The oxygen sensor is virtually grounded.

378 P1472 The dynamic signal level of oxygen sensor is relatively low.

379 P1473 Oxygen sensor heater coupling signal fault

380 P1474 The oxygen sensor heater signal is unreliable.

381 P1475 The oxygen sensor battery voltage is relatively low.

382 P1476 The calibration signal level of oxygen sensor is relatively high.
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383 P1477 The calibration signal level of oxygen sensor is relatively low.

384 P1478 The oxygen concentration of oxygen sensor exceeds the maximum threshold.

385 P1479 The oxygen concentration of oxygen sensor exceeds the minimum threshold.

386 P147A Relatively high oxygen concentration is unreliable.

387 P147B Relatively high oxygen concentration is unreliable.

388 P147C Relatively high oxygen concentration is unreliable.

389 P147D Relatively low oxygen concentration is unreliable.

390 P147E Relatively low oxygen concentration is unreliable.

391 P147F Relatively low oxygen concentration is unreliable.

392 P1480 The calibration value of oxygen sensor internal impedance is too high.

393 P1481 The calibration value of oxygen sensor internal impedance is too low.

394 P1482 The SPI battery voltage of oxygen sensor is too low.

395 P1483 The SPI signal of oxygen sensor is unreliable.

396 P1484 The oxygen sensor temperature is above the upper limit.

397 P1485 The oxygen sensor temperature is below the lower limit.

398 P1486 The oxygen sensor voltage in shunting exceeds the threshold.

399 P148A The signal level of turbocharger upstream temperature sensor is relatively high.

400 P148B The signal level of turbocharger upstream temperature sensor is relatively low.

401 P1500 The voltage signal level of vehicle speed sensor is relatively high.

402 P1501 The voltage signal level of vehicle speed sensor is relatively low.

403 P150A ggﬁvxéi; .supply diagnosis is disabled in electrifying phase due to overvoltage of

404 P150B E;)nv&;; .supply diagnosis is disabled in electrifying phase due to under-voltage of

405 P1510 The signal level measured by A/C coolant pressure sensor is too low.

406 P1511 The signal level measured by A/C coolant pressure sensor is too low.

407 P1512 The signal level measured by A/C coolant pressure sensor is too high.

408 P1513 The signal level measured by A/C coolant pressure sensor is too high.

409 P1514 Overtemperature of compressor torque reduction command circuit in electrifying
phase

410 P1515 A/C switch CAN input signal is unreliable.

411 P1516 The compressor torque reduction command circuit in electrifying phase is short to
ground.

412 P1517 The compressor torque reduction command circuit in electrifying phase is short to
power.

413 P1520 Short circuit of turbocharger bridge-H
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414 P1521 Under-voltage of turbocharger bridge-H
415 P1522 Overcurrent of turbocharger bridge-H
416 P1523 Overtemperature of turbocharger bridge-H
417 P1524 Overcurrent of turbocharger bridge-H temperature sensor
418 P1525 The valve is stuck in deviation learning process.
419 P1526 Output circuit 1 of turbocharger bridge-H is short to ground.
420 P1527 Output circuit 1 of turbocharger bridge-H is short to ground.
421 P1528 Output circuit 1 of turbocharger bridge-H is short to battery.
422 P1529 Output circuit 2 of turbocharger bridge-H is short to battery.
423 P1601 EGR valve circuit is open.
424 P1602 Too high downstream temperature of coolant temperature sensor is unreliable.
425 P1603 EGR valve circuit is short to power supply.
426 P1604 EGR valve circuit is short to ground.
427 P1608 EGR valve circuit is short to power supply.
428 P1609 EGR valve circuit is short to ground.
429 P160A EGR valve circuit is open.
430 P160B Overtemperature of EGR valve bridge-H chip
431 P160C Overcurrent of turbocharger bridge-H temperature sensor
432 P1610 Execute closing fuel injection under standard ICO mode.
433 P1613 The electrifying time detected by galloping prevention monitor is too long.
434 Pl1614 Several faults occur during SPI communication.
435 P1615 Time-out when trying to set up or cancel alarm task
436 P1617 Error reported in monitoring under-voltage
437 P1618 WDA works abnormally.
438 P1619 EGR valve circuit is short to power supply.
439 P161A EGR valve circuit is short to ground.
440 P161B EGR valve circuit is open.
441 P161C EGR valve circuit is open.
442 P161D Failure in software reset visibility
443 P161E Failure in software reset visibility
444 P161F Failure in software reset visibility
445 P1620 TTLAMP drive circuit is open.
446 P1621 The drive circuit for fuel consumption display is short to power supply.
447 P1622 The drive circuit for fuel consumption display is short to ground.
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448 P1623 The drive circuit for fuel consumption display is open.
449 P1624 Overtemperature of the drive circuit for fuel consumption display
450 P1625 TTLAMP drive circuit is short to power supply.
451 P1626 TTLAMP drive circuit is short to ground.
452 P1627 Overheating of TTLAMP drive circuit
453 P1633 The signal level of ECU temperature sensor is relatively high.
454 P1634 The signal level of ECU temperature sensor is relatively high.
455 P1635 The signal level of ECU temperature sensor is relatively low.
456 P1636 The signal level of ECU temperature sensor is relatively low.
457 P1637 The power supply voltage is too high.
458 P1638 The power supply voltage is too low.
459 P1639 The physical value of ECU temperature sensor exceeds the upper limit.
460 P163A The physical value of ECU temperature sensor falls below the lower limit.
461 P163B ECU temperature sensor SPI fault (LM71)
462 P1640 Compressor overtemperature in electrifying phase
463 P1643 Signal safety checkout error
464 P1645 The injection frequency is limited by the boosting electric quantity charging balance.
465 P1646 g;z r1'er1jee.ction frequency is limited by the high pressure fuel pump fuel quantity
466 P1647 The injection frequency is limited by the runtime.
467 P164C EGR valve circuit is open.
468 P164D EGR valve circuit is short to power supply.
469 P164E EGR valve circuit is short to ground.
470 P1650 EEP Clear Error
471 P1651 EEP Clear Error
472 P1652 An error is reported when the module’s data-writing is disabled for three times.
473 P165A Null dataset identifier
474 P165B Dataset switchover fault
475 P165C EEPROM data-reading error
476 P1660 ADC open circuit pulse test fault
477 P1662 The voltage being transformed by ADC module exceeds the set range of test voltage.
478 P1663 The radiometry correction exceeds the set range.
479 P1664 Monitoring control communication fault
480 P1665 SPI Monitoring control communication fault
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481 P1666 Several faults occur when testing the whole ROM zone.
480 P1667 The number of responsive bytes obtaiqed from CPU in monitoring mode is too small
/ Error of the set response time of monitoring mode
483 P1668 Error of the set response time of monitoring mode
484 P166A OFF-route test time-out
485 P166B The electrifying time for injection is unreliable.
486 P166C The initial electrifying angle (SO E) is unreliable.
487 P166D ZFC is unreliable.
488 P166E Fuel injection monitoring mode 1
489 P166F Fuel injection monitoring mode 2
490 P1670 Error reported in fuel injection correction
491 P1671 Unreliable rail pressure
492 P1672 ;:;etr(;gg.e limit is set once any error is detected before the MoCSOP's error is
493 P1673 Monitoring OFF-route forward test fault
494 P1674 Monitoring fault mode 3
495 P1675 The negative deviation of throttle controller is below the lower limit for a long time.
496 P1676 Open circuit of EGR valve bridge-H
497 P1677 Overload of EGR valve bridge-H
498 P1678 Overtemperature of EGR valve bridge-H chip
499 P167B CY33X fault
500 P167C II}lliet.set value of rail pressure is limited by the torque limit of the function control
501 P1680 The cruise indicator drive circuit is open.
502 P1681 Overtemperature of cruise indicator drive circuit
503 P1682 The cruise indicator drive circuit is short to power supply or high level.
504 P1683 The cruise indicator drive circuit is short to ground.
505 P1684 The grill heater is always ON.
506 P1685 DFC mechanical fault when turning on ignition switch
507 P1686 Fuel filter heating power level temperature fault
508 P1687 CJ945 Power level no load fault
509 P1688 CJ945 Power level no load fault
510 P1689 Overheating of intake air heater drive circuit
511 P168A CJ945 Overheating fault
512 P168B CJ945 Power level is short to battery.
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513 P168C CJ945 Power level is short to battery.
514 P168D CJ945 Power level is short to ground.
515 P168E CJ945 Power level is short to ground.
516 P1700 Unreliable clutch signal / Clutch signal error
517 P1710 Overheating of engine speed sensor
518 P1720 Transmission neutral position signal
519 P2002 The particulate oxidation catalyst device is removed.
520 P2004 Overcurrent of EGR valve bridge-H based on temperature
521 P2008 EGR valve circuit is open.
522 P2009 EGR valve circuit is short to ground.
523 P2010 EGR valve circuit is short to power supply.
524 P2014 Under-voltage of EGR valve bridge-H
525 P2015 The turbocharger control valve is stuck.
526 P2072 The throttle valve is frozen.
527 P2076 An error is reported when the EGR valve is stuck in closing or opening.
528 P2077 The signal level of swirl valve position sensor is relatively low.
579 P2078 ”l."he. signal level measured by the variable swirl valve position sensor is above the
limit.
530 P207A Overtemperature of EGR valve bridge-H chip
531 P207B The short-term jitter of EGR valve exceeds the limit.
532 P2100 Open circuit of throttle bridge-H
533 P2101 Overcurrent of throttle bridge-H
534 P2102 Output circuit 1 of throttle bridge-H is short to ground.
535 P2103 Output circuit 1 of throttle bridge-H is short to battery.
536 P2135 Signals of accelerator pedal position sensor 1 and 2 are unreliable.
537 P213A Open circuit of EGR valve bridge-H
538 P213B Overload of EGR valve bridge-H
539 P213C The Port 2 of EGR valve bridge-H chip is short to ground.
540 P213D The Port 2 of EGR valve bridge-H chip is short to ground.
541 P2141 The Port 1 of EGR valve bridge-H chip is short to ground.
542 P2142 The Port 1 of EGR valve bridge-H chip is short to power supply.
543 P2146 Short circuit
544 P2149 Short circuit
545 P2157 Unreliable vehicle speed signal
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546 P2173 False positive deviation of throttle regulator
547 P2175 False negative deviation of throttle regulator
548 P2226 Fault of signal obtained from CAN by air pressure sensor
549 P2228 The signal value of ambient pressure is below the lower limit.
550 P2229 The signal value of ambient pressure is above the upper limit.
551 P2264 EGR valve circuit is open.
552 P2265 An error is reported when the moisture content in fuel is detected.
553 P2266 EGR valve circuit is short to ground.
554 P2267 EGR valve circuit is short to power supply.
555 P2268 EGR valve circuit is open.
556 P2269 The sensor self-checking signal level is above the upper limit.
557 P2290 The rail pressure is below the minimum set value.
558 P242F The particulate filter smoke load exceeds the maximum.
559 P2454 The signal level of particulate filter differential pressure sensor is relatively low.
560 P2455 The signal level of particulate filter differential pressure sensor is relatively high.
561 P2458 Particulate filter regeneration permanent fault
562 P245A EGR cooler bypass valve fault
563 P245B Too low EGR cooling efficiency
564 P245D The signal level of EGR cooler sensor is relatively high.
565 P250F Danger is caused by too low fuel level and air ingress into hydraulic system.
566 P2519 A/C switch CAN input signal error
567 P2522 The compressor torque reduction command circuit in electrifying phase is open.
568 P2562 The turbocharger bridge-H chip circuit is open.
569 P2563 The turbocharger control valve is stuck.
570 P2564 The original voltage of EGR valve sensor signal is below the lower limit.
571 P2565 The original voltage of EGR valve sensor signal is above the upper limit.
572 P2621 The throttle signal level is relatively low.
573 P2622 The throttle signal level is relatively high.
574 P2626 The oxygen sensor pump current terminal IP is in open circuit.
575 B0020 Airbag collision status
576 Uo0121 ABS ECU main data loss
577 U0400 CAN received frame BCM1 message length error
578 uo415 CAN received frame ABS1 message length error
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Section V. Fault Diagnosis for Electronic-Controlled Common Rail Diesel Engines

® Prior to disconnecting or reconnecting the power cord of engine control module (ECM), be sure to turn off the
ignition switch, in order not to damage the ECM.

® All types of engine DTCs are stored in the ECM memory.

® The engine DTCs should be cleared after the maintenance.

Common DTCs and Troubleshooting Methods for Electronic Control Systems of Diesel Engines

1.
DTC P0475 The exhaust brake valve control line is open.
P0476 The ECU internal driver module of exhaust brake valve control line is
overheating.
P0477 The exhaust brake valve control line is short to ground.
P0478 The exhaust brake valve control line is short to high level.

K299

Exhaust brake actuator

Fault Description: The engine control unit (ECU) shall actuate the exhaust braking after processing the signal
received from the exhaust brake switch and also check if the exhaust brake feedback signal matches with the ECU
control command. If not, DTC shall be reported.

Diagnosis Hint: The intermittent failure may be caused by poor contact of wire, abrasion of the insulation or damage
of the wire inside insulation.

Check for the following conditions:

® Poor contact of ECU or exhaust brake valve — Check the harness connector

— Loose terminal

— Poor matching and connection

— Breakage of keeper

— Distortion or damage of terminal

— Poor contact between terminal and wire

® Damage of harness — Check the harness for any damage

Terminal

ECU

K29

Exhaust brake actuator
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Fault Tree:

Check the connection of brake valve.

Connector fault

|
N

.

Check the appearance of brake valve.

A

Fault of brake valve

|
N

y

Check the ECU connector.

N

y

Replace the ECU.

N

.

Get the Technical Support.
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2.
DTC P0069 The boost pressure sensor drift
The boost pressure sensor output voltage is below the lower limit (the wiring
P0237 .
is short to ground).
The boost pressure sensor output voltage is above the upper limit (the wiring
P0238 . i
is open or short to high level).
P0097 The voltage of intake air temperature sensor is too low (the wiring is short to
ground).
The voltage of intake air temperature sensor is too high (the wiring is open
P0098 .
or short to high level).

5V power supply
»)
Boost pressure / , A7
. . Pressure signal
intake air b AR 4
D A28

Temperature signal

D ADS

Fault Description: The boost pressure sensor shall make response to the pressure change of intake manifold. The
pressure changes with the engine load. The ECU shall supply 5V voltage to the 5V reference voltage circuit of boost
pressure sensor and also supply grounding for the low reference voltage circuit. The boost pressure sensor shall
provide a signal that is related to the pressure change of intake manifold to ECU via the boost pressure sensor signal
circuit. When the intake manifold pressure is relatively low (for example: during idling period), the low level signal
voltage shall be detected by the ECU. When it is relatively high (for example: with the accelerator pedal fully open
(WOT)), the high level signal voltage shall be detected. The boost pressure sensor is also for determining the
barometric pressure (BARO). When the ignition switch is turned on without starting the engine, the following
condition shall occur. As long as the accelerator pedal position sensor signal is more than 28%, the barometric
pressure reading shall be updated. The boost pressure sensor includes the following circuits:

® A5V reference voltage circuit

® Alow reference voltage circuit

® A MAP sensor signal circuit

If the boost pressure sensor signal detected by ECU is beyond the set range, relevant DTC shall be generated.

The intake air temperature (IAT) sensor is a kind of variable resistor that can measure the temperature of air into the
engine. The ECU shall supply 5V voltage to the signal circuit of IAT sensor and also supply grounding for the
reference voltage circuit of IAT sensor. When the IAT sensor is in cold state, the sensor resistance is relatively high.
When the air temperature increases, the sensor resistance shall decrease. When the sensor resistance is relatively high,
the voltage of IAT sensor signal circuit detected by ECU shall be relatively high. With the decrease of sensor
resistance, the voltage of IAT sensor signal circuit detected by ECU shall decrease also. If the signal voltage of IAT
sensor detected by ECU is too low (indicating the temperature is too high), or too high (indicating the temperature is
too low), relevant DTC shall be generated.
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Diagnosis Hint:

The normal boost pressure sensor shall make quick response to the change of accelerator pedal position, so its slow
action should not appear or it should not act slower than the change of accelerator pedal position.

For poor contact inspection between ECU and IAT sensor, please check the ECU harness connector for the following
conditions:

— Loose terminal

— Poor matching and connection

— Breakage of keeper

— Distortion or damage of terminal

— Poor contact between terminal and wire

Terminal ECU
A07 Power supply terminal of sensor
AS3 Temperature signal terminal
A54 Pressure signal terminal
A28 Ground terminal of sensor
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Fault Tree:

Check the component connector.

Connector fault Y Repair or replace it.

N
v

Detect the sensor.

I

Sensor fault Y Replace the sensor.

\
N
v

Fault of ECU connector — Y Repair or replace it.

N
v

Check continuity and insulating
property.

l

Electrical fault Y Repair the harness.

N

Replace the component.

I

Does the problem still exist? | Y  Get the Technical Support.
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3.
DTC P0087 The fuel pressure is below the lower limit.
P0088 The fuel pressure is above the upper limit.
P0191 The forward drift of common rail pressure sensor is too large.
The common rail pressure sensor output voltage is below the lower limit (the wiring
P0192 .
is short to ground).
The common rail pressure sensor output voltage is above the upper limit (the
P0193 L >
wiring is open or short to high level).
P0194 The reverse drift of common rail pressure sensor is too large.
P1011 The positive deviation of rail pressure control is above the upper limit.
P1012 The positive deviation of rail pressure control exceeds the upper limit greatly.
P1013 The negative deviation of rail pressure control is below the lower limit.
. 5V power supply 708
. E®
Common rail V Rail pressure signal
pressure sensor w5 P AS2
f\ Ground
- S, b A40

Fault Description: The common rail pressure sensor shall make response to the change of fuel pressure in common
rail pipe. The pressure changes with the engine load. The ECU shall supply 5V voltage to the 5V reference voltage
circuit of common rail pressure sensor and also supply grounding for the low reference voltage circuit. The common
rail pressure sensor shall provide a signal that is related to the change of fuel pressure in common rail pipe to ECU via
the common rail pressure sensor signal circuit. When the fuel pressure in common rail pipe is relatively low (for
example: during idling period), the low level signal voltage shall be detected by the ECU. When it is relatively high
(for example: with the accelerator pedal fully open (WOT)), the high level signal voltage shall be detected. The
common rail pressure sensor provides an important parameter for determining engine operation. When its signal is
lost, the engine shall stop operation. The common rail pressure sensor includes the following circuits:

® A 5V reference voltage circuit

® A low reference voltage circuit

® A common rail pressure sensor signal circuit

If the common rail pressure sensor signal detected by ECU is beyond the set range, relevant DTC shall be generated.

Diagnosis Hint: When the ignition switch is turned on with engine off, the pressure in common rail pipe is zero and
the signal voltage level is low. By comparing the readings with those of the same sensor that is known good, the
accuracy of the suspicious sensor can be checked. Their difference should be no more than 0.4V. Perform overall
inspection for common rail pressure sensor to see if it is damaged.

During engine starting, any pressure change in the common rail pipe should be detected by the common rail pressure
sensor, through which, we can determine if the sensor is stuck at a certain value.

The normal common rail pressure sensor shall make quick response to the change of accelerator pedal position, so its

slow action should not appear or it should not act slower than the change of accelerator pedal position.
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Terminal ECU
A06 Power supply terminal of common rail pressure sensor
AS52 Signal terminal of common rail pressure sensor
A40 Ground terminal of common rail pressure sensor
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Fault Tree:

Read DTC.

Fault of fuel metering unit Y - Repair accordingly.

N
v

Check the common rail pressure
sensor.

|

Fault of common rail pressure

Y—— 8 e
sensor Repair accordingly.

N
v

Check the low pressure oil circuit
by referring to fault tree of “Low
Pressure Oil Circuit”.

|

Fault of the low pressure oil
circuit

Y Repair accordingly.

N
v

Fault of the high pressure oil
circuit

Y Repair the harness.

#
N

'}
Get the Technical Support.

132

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Maintenance manual for sunray hfc4dal-2c china-IV diesel engines

Inspection for Low Pressure/High Pressure Qil Circuit:

Low pressure oil circuit

Check fuel tank supply. Only checking the fuel tank
level indicator is not enough, for its indication may
be invalid.

\
Is there no fuel in the fuel tank? —Y— Add fuel.

N

Check the status and function of manual pump.

Fault of manual pump ~Y— Repair accordingly.

N
!

Visually inspect the low pressure pipeline (leakage,
coordination, connection)

|

Fault of low pressure pipeline Y Repair accordingly.
N
|
Ensure there is no air bubble in the low pressure oil
circuit.
\ Find out where the air comes from
s {rame & i iihe ol & rent® |y |and repair the system, and then clean
‘ the fuel pipe.
N

Ensure the diesel filter model and the connection of
fuel inlet and outlet are correct.

N Replace the current filter with the

Incorrect signal or connection Y| original one or connect the inlet and
outlet pipes of filter correctly.

High pressure oil circuit

Make diagnosis for the high pressure oil circuit in
strict accordance with the diagnostic procedures for
high pressure oil circuit.

\
Is there any problem? —Y—] Repair accordingly.

N

The high pressure oil circuit is intact.
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4,
DTC P0116 The dynamic characteristics of coolant temperature sensor are unreliable.
The coolant temperature sensor output voltage is below the lower limit (the
PO117 A
wiring is short to ground).
The coolant temperature sensor output voltage is above the upper limit (the
P0118 S .
wiring is open or short to high level).
P0119 The static characteristics of coolant temperature sensor are unreliable.
Coolant temperature
Coolant temperature A signal (High) | AZT
Sensor - Coolant temperature
signal (Low)
— 9 D ASO
[

Fault Description: The engine coolant temperature (ECT) sensor is a kind of negative temperature coefficient
variable resistor, which can measure the engine coolant temperature. Its resistance shall decrease with the increase of
temperature, so the signal value input into ECU in the form of voltage shall decrease accordingly. The voltage signal
range is 0-5V. The ECU searches the characteristic curve of the sensor and converts it into engine coolant temperature.
The diagnostic module of engine coolant temperature sensor shall make fault judgment based on this temperature
value. The ECU shall supply 5V voltage to the signal circuit of engine coolant temperature sensor and also supply
grounding for the low reference voltage circuit. If the signal voltage of engine coolant temperature sensor detected by
ECU is too low (indicating the temperature is too high), or too high (indicating the temperature is too low), relevant

DTC shall be generated.
The following table illustrates the difference among temperature, resistance and voltage.
. Resistance of coolant temperature Signal voltage of coolant temperature
Engine coolant temperature
sensor sensor
Low High High
High Low Low

Diagnosis Hint:

Overheating may result in generation of this DTC. After the engine is started, the temperature of engine coolant
temperature sensor should increase steadily and become stable after the thermostat is disconnected. Test the engine
coolant temperature sensor under different temperature to check for any error of sensor. If any, the error may result in
failure of control performance. After the engine is laid up for a night, the indication difference between IAT sensor and
engine coolant temperature sensor should be within 3°C (5°F). Refer to “Temperature and Resistance”.

Check for the following conditions:

Poor contact between ECU and engine coolant temperature sensor — Check the harness connector for:
— Loose terminal

— Poor matching and connection

— Breakage of keeper

— Distortion or damage of terminal
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— Poor contact between terminal and wire

Check the harness for any damage. If the harness appears normal, observe the ECT indication on the diagnostic tool
while moving relevant connector and harness of ECT sensor. If the ECT indication changes, there must be failure in
that part. If the DTC won’t appear again, the fault record data can be used for determining the self-diagnostic code and
the running mileage after the previous setting can be used for determining the occurrence frequency of that condition,
which can facilitate the troubleshooting for overheating.

After the engine is started, the engine coolant temperature shall increase steadily to about 90°C (194°F) and then
become stable after the thermostat is disconnected.

Terminal ECU
A37 Signal terminal of ECT sensor
A50 Ground terminal of ECT sensor

Downloaded from www.Manualslib.com manuals search engine

135



http://www.manualslib.com/

Maintenance manual for sunray hfc4dal-2c china-IV diesel engines

Fault Tree:

Check the sensor connection.

Connector fault Y Repair accordingly.
T
N
A 4
Detect the sensor resistance. (Is it consistent with
the vehicle condition?)

v

Y— Replace the sensor.

Fault of sensor resistance

T
N
v

Fault of ECU connector [V S Repair accordingly.

N

A 4

Check continuity and insulating property.

A
Electrical fault Y Repair the harness.
N
v
Replace the component.
Does the problem still exist? Y— Get the Technical Support.
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5.

DTC P0122 The output voltage of accelerator pedal potentiometer 1 is below the lower limit.
P0123 The output voltage of accelerator pedal potentiometer 1 is above the upper limit.
P0222 The output voltage of accelerator pedal potentiometer 2 is below the lower limit.
P0223 The output voltage of accelerator pedal potentiometer 2 is above the upper limit.

Power supply of sensor
2 1
4 D K28
Signal 1
1
D K81
Ground of sensor 1
Electronic | - b KE7
accelerator pedal = - ——— {  Powersupply of sensor
! = 2 b K22
| Signal 2
(@)
' D K60
Ground of sensor 2
3 (=
C D K58

Fault Description: The accelerator pedal assembly consists of two accelerator pedal position (APP) sensor. The APP
sensors are installed on the pedal assembly and are not repairable. The APP sensor shall supply a signal voltage that
changes with the accelerator pedal position. The ECU shall supply an individual 5V reference voltage circuit and a
low level reference voltage circuit to each APP sensor. With the pedal depressed, the signal voltage of APP sensor 1
shall increase, viz. increasing from about 0.7V (at the released position) to above 4V (at the fully depressed position).
With the pedal depressed, the signal voltage of APP sensor 2 shall increase, viz. increasing from about 0.3V (at the
released position) to above 2V (at the fully depressed position).

APP sensor 1 and 2 are installed in the accelerator pedal assembly. Each one consists of the following circuits:
® A5V reference voltage circuit

® A low reference voltage circuit

® A signal circuit

With those circuits, the APP sensors can provide the signal voltage that is proportional to the displacement of
accelerator pedal to the ECU. Two processors, located in the ECU, are adopted to monitor the data of throttle actuator
control system. Each signal circuit shall provide the signal voltage that is proportional to the displacement of
accelerator pedal to two processors. Those two processors shall monitor each other to verify whether the indicated
value of pedal position is correct or not. The test method of ECU is: making the signal of APP sensor 2 lower
instantaneously to see if the signal of APP 1 is also made lower.

Diagnosis Hint: During testing, if it is necessary to detect the ECU harness connector or component harness
connector, a diagnostic connector should be adopted to test the adapter component.

If several DTCs appear simultaneously, please check if the signal circuits for APP sensor 1 and 2 are short to each
other.
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Terminal ECU
K28 Power supply terminal of APP sensor 1
K81 Signal terminal of APP sensor 1
K67 Ground terminal of APP sensor 1
K22 Power supply terminal of APP sensor 2
K60 Signal terminal of APP sensor 2
K58 Ground terminal of APP sensor 2
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Fault Tree:

Check the component connector.

Connector fault Y Repair accordingly.

N

Visually check the component.

!

Component fault Y Replace the component.

I
N
v

ECU connector fault Repair accordingly.

N

Check continuity and insulating property.

l

Electrical fault Y Repair the harness.

T
N

Replace the component.

I

Does the problem still exist? I VS Get the Technical Support.
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6.
DTC P0201 The 1% cylinder fuel injector circuit is open.
P0263 Other errors of the 1% cylinder fuel injector
P1200 The forward error correction of the 1% fuel injector is too large.
P1201 The reverse error correction of the 1% fuel injector is too large.
P120C The dynamic forward error correction of the 1% fuel injector is too large.
P120D The dynamic reverse error correction of the 1% fuel injector is too large.
P1233 Other errors of the 1* cylinder fuel injector
P1234 Other errors of the 1% cylinder fuel injector
P1235 Other errors of the 1* cylinder fuel injector
P1613 The electrifying time detected by galloping prevention monitor is too long.

1* cylinder fuel injector “High”

1* cylinder fuel injector “Low” X B X 1¥ cylinder

Fault Description: The ECU controls the switching-on circuit of fuel injector directly. The ECU controls the time for
switching on each fuel injector via adopting a device named “Driver” to supply PWM current to each fuel injector
control circuit. The driver owns a feedback circuit, which is monitored by ECU to verify if the control circuit is open
or short. If any failure in the fuel injector control circuit is detected by ECU, the fuel injector control circuit DTC shall

be generated.

Diagnosis Hint: For the failure in wire connector shall trigger the setting of DTC, be sure to check the connectors
relevant to this diagnostic procedure for short circuit of terminal or poor contact of wire, prior to replacement of any
component. Observe the state parameter of relevant fuel injector on the diagnostic tool while shaking the wire and
connector relevant to the test. If any intermittent failure is existed in the tested wire or connector, the relevant failure
shall be displayed on the diagnostic tool.

Performing compression test is helpful for locating the intermittent failure.

Terminal ECU
Al6 1* fuel injector “High”
A47 1™ fuel injector “Low”
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Fault Tree:

Turn off the ignition switch and check the fuel
injector connector.

Connector fault Y Repair accordingly.

N

Disconnect the fuel injector and turn on the ignition
switch.

Refer to “Inspection of Fuel Injector
Does the problem still exist? Y| Wiring” listed below.

N

Clear the DTC, turn off the ignition switch, reconnect]
the fuel injector and turn on the ignition switch.

\ Replace relevant fuel injector and
update the ECU data.

Does the problem reoccur? Y

N

Repeat the above procedures for other fuel injectors.

Check the wiring of fuel injector.

\
Check the ECU connector.

Connector fault F—Y— Repair accordingly.

N
|

Check continuity and insulating property.

Electrical fault Y| Repair the harness.

N

Get the Technical Support.
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7.
DTC P0202 The 2™ cylinder fuel injector circuit is open.
P0264 The low end of the 2™ fuel injector is short to the high end.
P0265 The low end of the 2" fuel injector is short to the high level.
P0266 Other errors of the 2" cylinder fuel injector
P1202 The forward error correction of the 2™ fuel injector is too large.
P1203 The reverse error correction of the 2" fuel injector is too large.
P120E The dynamic forward error correction of the 2" fuel injector is too large.
P120F The dynamic reverse error correction of the 2" fuel injector is too large.
P1236 Other errors of the 2" cylinder fuel injector
P1237 Other errors of the 2™ cylinder fuel injector
P1238 Other errors of the 2™ cylinder fuel injector

AD?2
1'\3]

2™ cylinder fuel injector “High”

" cylinder

Fault Description: The ECU controls the switching-on circuit of fuel injector directly. The ECU controls the time for
switching on each fuel injector via adopting a device named “Driver” to supply PWM current to each fuel injector
control circuit. The driver owns a feedback circuit, which is monitored by ECU to verify if the control circuit is open
or short. If any failure in the fuel injector control circuit is detected by ECU, the fuel injector control circuit DTC shall

be generated.

Diagnosis Hint:

For the failure in wire connector shall trigger the setting of DTC, be sure to check the connectors relevant to this
diagnostic procedure for short circuit of terminal or poor contact of wire, prior to replacement of any component.
Observe the state parameter of relevant fuel injector on the diagnostic tool while shaking the wire and connector
relevant to the test. If any intermittent failure is existed in the tested wire or connector, the relevant failure shall be

displayed on the diagnostic tool.

Performing compression test is helpful for locating the intermittent failure.

Terminal ECU
A02 2™ fuel injector “High”
A31 2" fuel injector “Low”
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Fault Tree:

Turn off the ignition switch and check the fuel
injector connector.

Connector fault —Y— Repair accordingly.

N

Disconnect the fuel injector and turn on the ignition
switch.

Refer to “Inspection of Fuel Injector

. -t v |
Does the problem still exist? Y Wiring” listed below.

N

Clear the DTC, turn off the ignition switch, reconnect]
the fuel injector and turn on the ignition switch.

\ Replace relevant fuel injector and

Does the problem reoccur? Y update the ECU data.

N

Repeat the above procedures for other fuel injectors.

Check the wiring of fuel injector.

Check the ECU connector.

Connector fault Y Repair accordingly.

N

Check continuity and insulating property.

Electrical fault Y Repair the harness.

N

Get the Technical Support.
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8.
DTC P0203 The 3™ cylinder fuel injector circuit is open.
P0267 The low end of the 3" fuel injector is short to the high end.
P0268 The low end of the 3™ fuel injector is short to the high level.
P0269 Other errors of the 3 cylinder fuel injector
P1204 The forward error correction of the 3 fuel injector is too large.
P1205 The reverse error correction of the 3™ fuel injector is too large.
P1210 The dynamic forward error correction of the 3" fuel injector is too large.
P1211 The dynamic reverse error correction of the 3™ fuel injector is too large.
P1239 Other errors of the 3" cylinder fuel injector
P123A Other errors of the 3" cylinder fuel injector
P123B Other errors of the 3™ cylinder fuel injector

5
v
1™ fuel injector “Low” X ﬁ
D

1 fuel injector “High”

3" cylinder

Fault Description: The ECU controls the switching-on circuit of fuel injector directly. The ECU controls the time for
switching on each fuel injector via adopting a device named “Driver” to supply PWM current to each fuel injector
control circuit. The driver owns a feedback circuit, which is monitored by ECU to verify if the control circuit is open
or short. If any failure in the fuel injector control circuit is detected by ECU, the fuel injector control circuit DTC shall

be generated.

Diagnosis Hint: For the failure in wire connector shall trigger the setting of DTC, be sure to check the connectors
relevant to this diagnostic procedure for short circuit of terminal or poor contact of wire, prior to replacement of any
component. Observe the state parameter of relevant fuel injector on the diagnostic tool while shaking the wire and
connector relevant to the test. If any intermittent failure is existed in the tested wire or connector, the relevant failure

shall be displayed on the diagnostic tool.

Performing compression test is helpful for locating the intermittent failure.

Terminal ECU
A01 1* fuel injector “High”
A46 1* fuel injector “Low”
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Fault Tree:

Turn off the ignition switch and check the fuel
injector connector.

Connector fault —Y—| Repair accordingly.

N

Disconnect the fuel injector and turn on the ignition
switch.

Refer to “Inspection of Fuel Injector

. . o
Does the problem still exist? Y e . -

N

Clear the DTC, turn off the ignition switch,
reconnect the fuel injector and turn on the ignition
switch.

\ Replace relevant fuel injector and

Does the problem reoccur? —Y— TS EiDGBIE

N

Repeat the above procedures for other fuel injectors.

Check the wiring of fuel injector.

Check the ECU connector.

Connector fault Y- Repair accordingly.

N
|

Check continuity and insulating property.

Electrical fault I VA Repair the harness.

N

Get the Technical Support.
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9.
DTC P0204 The 4™ cylinder fuel injector circuit is open.
P0270 The low end of the 4™ fuel injector is short to the high end.
P0271 The low end of the 4" fuel injector is short to the high level.
P0272 Other errors of the 4™ cylinder fuel injector
P1206 The forward error correction of the 4™ fuel injector is too large.
P1207 The reverse error correction of the 4™ fuel injector is too large.
pP1212 The dynamic forward error correction of the 4" fuel injector is too large.
P1213 The dynamic reverse error correction of the 4™ fuel injector is too large.
pP123C Other errors of the 4™ cylinder fuel injector
P123D Other errors of the 4™ cylinder fuel injector
P123E Other errors of the 4™ cylinder fuel injector

2" fuel injector “High”

Fault Description: The ECU controls the switching-on circuit of fuel injector directly. The ECU controls the time for
switching on each fuel injector via adopting a device named “Driver” to supply PWM current to each fuel injector
control circuit. The driver owns a feedback circuit, which is monitored by ECU to verify if the control circuit is open
or short. If any failure in the fuel injector control circuit is detected by ECU, the fuel injector control circuit DTC shall

be generated.

Diagnosis Hint: For the failure in wire connector shall trigger the setting of DTC, be sure to check the connectors
relevant to this diagnostic procedure for short circuit of terminal or poor contact of wire, prior to replacement of any
component. Observe the state parameter of relevant fuel injector on the diagnostic tool while shaking the wire and
connector relevant to the test. If any intermittent failure is existed in the tested wire or connector, the relevant failure

shall be displayed on the diagnostic tool.

Performing compression test is helpful for locating the intermittent failure.

Terminal ECU
A17 2" fuel injector “High”
A33 2" fuel injector “Low”
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Fault Tree:

Turn off the ignition switch and check the fuel
injector connector.

Connector fault Y Repair accordingly.

N

Disconnect the fuel injector and turn on the ignition
switch.

Refer to “Inspection of Fuel Injector|

Does the problem still exist? —Y— Wiring” listed below.

N

Clear the DTC, turn off the ignition switch, reconnect
the fuel injector and turn on the ignition switch.

\ Replace relevant fuel injector and
update the ECU data.

Does the problem reoccur? Y

N

Repeat the above procedures for other fuel injectors.

Check the wiring of fuel injector.

Check the ECU connector.

Connector fault =Y Repair accordingly.

N

Check continuity and insulating property.

Electrical fault Y Repair the harness.

N
|
Get the Technical Support.
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10.
DTC P0251 The control line of fuel level control unit is open.
P0252 The ECU internal driver module of fuel level control unit is overheating.
P0253 The control line of fuel level control unit is short to ground.
P0254 The control line of fuel level control unit is short to high level.
+12V

Control of fuel metering unit @g Fuel metering unit

A6U =

Fault Description: The fuel metering unit is for adjusting the fuel supply and the fuel pressure. When the control coil
of metering unit is off, the inlet fuel metering proportional valve of the unit shall be closed, cutting off the fuel
supplied to the high pressure fuel pump plunger component. When the control coil of metering unit is electrified, the
ECU shall change the fuel inlet sectional area of metering component via pulse signal according to the actual demand,
through which, the fuel supplied to the high pressure fuel pump plunger component shall be changed. If the fuel
metering control signal voltage detected by ECU is abnormal, the DTC shall be generated.

Diagnosis Hint: The metering component is mounted at the fuel inlet of high pressure pump. The engine’s fuel
supply shall be affected directly by the opening sectional area of the fuel metering unit control valve. Provided that the
fuel metering unit control line is normally connected, monitor the engine fuel supply amount and pressure while
moving relevant connector and wire to check if any fault is triggered. If any, the indication of fault diagnostic unit
shall change. This is help for locating the intermittent failure.

The intermittent failure may be caused by poor contact of control part. As for poor contact between ECU and fuel
metering unit, please check the ECU harness connector for the following conditions:

— Loose terminal

— Poor matching and connection

— Breakage of keeper

— Distortion or damage of terminal

— Poor contact between terminal and wire

Check the harness for any damage. If the harness appears normal, observe the fuel pressure indicated on the diagnostic
tool while moving relevant connector and harness of fuel metering unit. If the pressure indication changes, there must
be failure in that part.

Terminal ECU
Al9 Power supply terminal of fuel metering unit
A49 Signal terminal of fuel metering unit
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Fault Tree:

Check the connector of fuel metering unit.

4

Connector fault

Y Repair accordingly.

N
v

Check the ECU connector.

\
N
v

Connector fault Yo Repair accordingly.

\
N
v

Check continuity and insulating property.

Electrical fault

Y Repair the harness.

N
A 4

Measure the resistance of fuel metering unit
(it is about 5.3 Ohms at 20°C)

I

Resistance fault

Y | Repair the fuel metering unit.

\
N

v
Get the Technical Support.
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11.
DTC P0335 No signal from crankshaft sensor
P0336 False signal from crankshaft sensor
Signal
fo I D AT
ka3
Wheel speed sensor Ground
74 b A4
Shielded wire
N ASE6

Diagnosis Hint: The signal of crankshaft position (CKP) sensor is used for indicating the rotary speed and position of
crankshaft. The CKP sensor shall generate an AC voltage of different amplitude and frequency. The frequency relies
on the rotary speed of crankshaft and the output AC voltage relies on the crankshaft position. The CKP sensor shall
coordinate with a 58X variable reluctance rotor fixed on the crankshaft. The ECU can synchronize the timing control
for fuel injectors according to the input signals of CKP sensor and camshaft position sensor. The CKP sensor can also
be applied for testing misfire and tachometer indication. The signal circuit and the low reference voltage circuit of
CKP sensor are directly connected to ECU. The shielded and grounded circuit should be grounded. In addition, when
the 1% and the 4" cylinders are at TDC, the CKP sensor shall also send a signal to ECU. The ECU shall monitor the
signals of CKP sensor and camshaft position sensor to determine whether the 1* cylinder is in compression stroke or
not. The circuits between CKP sensor and ECU include:

Signal circuit of CKP sensor
Low reference voltage circuit of CKP sensor
Shielded and grounded circuit

If the number of crankshaft position pulses sent out by the CKP sensor detected by the ECU is incorrect, the DTC
shall be generated.

Diagnosis Hint: There is failure in camshaft position sensor circuit.

CKP sensor variable reluctance rotor is dislocated or incorrectly installed.
Large crankshaft end play leads to dislocation of variable reluctance rotor.
There is blockage between CKP sensor and variable reluctance rotor.
Check connectors of CKP sensor and ECU for any corrosion.

Prior to maintenance, all fragments should be removed from the connector surfaces. Prior to diagnosis or replacement,
please check the connector gaskets to ensure they are properly installed to avoid ingress of any pollutant.

® Poor terminal connection — Check the harness connector for any loose terminal, mismatching, damaged keeper,
improper form or damage, poor contact between terminal and wire. Check if the matched terminal is adopted.
Check if the test tension is appropriate.

® Harness damage — Check the harness for any damage. If the harness appears normal, observe the indication on
the diagnostic tool while moving relevant connector and harness of the sensor. If the indication changes, there
must be failure in that part.
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® Check if the ground and connection of ECU and engine is reliable and clean. If the DTC is determined to be
intermittent failure, please refer to the fault records to find out when the previous DTC is set.

Terminal ECU
Al3 Signal terminal of CKP sensor
Al4 Negative signal terminal of CKP sensor
AS56 Shielded terminal of CKP sensor
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Fault Tree:

Check the sensor connection.

4

Connector fault

N

v

Repair accordingly.

Check the ECU connector.

4

Connector fault

N

A 4

Repair accordingly.

Check continuity and insulating property.

4

Electrical fault

N

A 4

Repair the harness.

The new sensor is connected.

Does the problem still exist?

N

A 4

The new target wheel is installed.

Does the problem still exist?

Replace the target wheel.
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12.
DTC P0340 No signal from phase sensor
P0341 False signal from phase sensor
5V power supply
.. ™y
Camshaft position| =5 £ _ p ACS
sensor CMP signal
g b AS7
F ™ /\ Ground
K =, D A3S

Fault Description: The camshaft position (CMP) sensor is a Hall Effect switch. The ECU shall supply 5V voltage to
the 5V reference voltage circuit and also supply grounding for the low reference voltage circuit. The CMP sensor shall
provide a signal voltage to ECU by coordinating with 1X variable reluctance rotor. The ECU shall make use of this
signal voltage to determine the camshaft position. The CMP sensor links the crankshaft with the camshaft position to
facilitate ECU to determine which cylinder the fuel should be injected to. During the rotation of camshaft, the variable
reluctance rotor changes the magnetic field generated by the magnet in sensor and send a signal to ECU via the signal
circuit. The CMP sensor circuit is directly connected to ECU. The CMP sensor can also be adopted to tell which
cylinder has misfire. The circuits between CMP sensor and ECU include:

High reference voltage circuit of CMP sensor
Ground circuit
Camshaft position signal circuit

When no occurrence of minimum camshaft position synchronization is detected by ECU or there is failure in CMP
sensor signal circuit, DTCs shall be generated.

Diagnosis Hint: Prior to maintenance, all fragments should be removed from the connector surfaces. Prior to
diagnosis or replacement, please check the connector gaskets to ensure they are properly installed to avoid ingress of
any pollutant.

Poor terminal connection — Check the harness connector for any loose terminal, mismatching, damaged keeper,
improper form or damage, poor contact between terminal and wire. Check if the matched terminal is adopted. Check
if the test tension is appropriate.

Harness damage — Check the harness for any damage. If the harness appears normal, observe the indication on the
diagnostic tool while moving relevant connector and harness of the sensor. If the indication changes, there must be
failure in that part.

Check if the ground and connection of ECU and engine is reliable and clean. If the DTC is determined to be
intermittent failure, please refer to the fault records to find out when the previous DTC is set.

Terminal ECU
A08 Signal terminal of phase sensor
AS57 Negative signal terminal of phase sensor
A35 Shielded terminal of phase sensor

153

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Maintenance manual for sunray hfc4dal-2c china-IV diesel engines

Fault Tree:

Check the sensor connection.

Connector fault —Y— Repair accordingly.

N

1
Visually check the sensor.

" Sensor fault —Y— Replace the sensor.

|

N
|

Check the ECU connector.
Connector fault Y Repair accordingly.

T

N

Check the signals of camshaft and crankshaft
sensor with oscilloscope if possible.

Signal fault —Y Repair accordingly.

N

Check continuity and insulating property.

Electrical fault —Y— Repair the harness.

N

|
Check the target wheel of camshaft.

Fault of target wheel — Y| Replace the target wheel.

N
Check the positioning of camshaft target wheel.

False positioning of camshaft target wheel ——Y-—| Correct the positioning of target wheel.

N

Get the Technical Support.
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13.
DTC P0380 The glow plug works without the command from ECU.
P0382 The glow plug doesn’t work with the command from ECU.
P0383 ECU control line for glow plug is short to ground.
P0384 ECU control line for glow plug is short to high level.
P0670 ECU control line for glow plug is open or its driver module is overheating.
= 60A
— S~ { L
Glow plug s ' - -
a— Power supply
Preheating control signal K 86 | Preheating relay Main relay
K90 d v —
' . ST jc,_l
Preheating feedback signal
K57 4—a B2

Fault Description: The main part of glow plug is tubular heating element, which is securely and tightly installed
inside the glow plug shell, making it resistant to corrosion and thermal shock. The heating element is composed of
two resistance elements connected in series; they are installed in the top of heat pipe forming respectively a heating
coil and a control coil. The glow plug controller controls over the glow plug via a power relay and electrical switch
group. It can control the heating time of glow plug and also serve as a protection and monitoring device. The higher
level glow plug controller has diagnosis function, so it can distinguish an individual fault of glow plug and indicate it
to the driver. A multilevel socket is equipped on the control input terminal of glow plug controller for connecting with
ECU. To avoid voltage drop, screw pins or plugs should be equipped in the series circuit that is connected with the
glow plug. The post-heating upon a success start can facilitate the uninterrupted speed increase and idling with little
smoke in the process of heating, which can reduce the combustion noise in cold starting. If it fails, the glow plug
protection circuit shall open to avoid overdischarging of battery. If no preheating control signal is detected by ECU or
the detected control signal is inconsistent with the actual, relevant DTCs shall be generated.

Diagnosis Hint: The failure may be caused by poor contact of wire or loose connector. As for poor contact of ECU or
preheating control unit, check the harness connector for the following conditions:

Loose terminal

Poor matching and connection
Distortion or damage of terminal

Poor contact between terminal and wire

Damage of harness — Check the harness for any damage

Terminal ECU
K90 Control signal of preheating relay
K57 Preheating time feedback signal
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Fault Tree:

Check the connector of glow plug.

N

Connector fault . Repair accordingly.

N

h 4

Check the ECU connector.

N

Connector fault Y Repair accordingly.

\
N
v

Check continuity and insulating property.

A

Electrical fault —Y—> Repair the harness.

\

N

v

Replace the glow plug.
A
Does the problem still exist? ——Y—» Get the Technical Support.
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DTC

P0500

Error of vehicle speed sensor acquisition hardware

P0501

The vehicle speed sensor signal is unreliable.

Fault Description: Vehicle speed sensor (VSS) provides vehicle speed signals to ECU. It is a kind of Hall Effect
sensor. When the rotor gear tooth of transmission output shaft passes through the magnetic field of sensor, the VSS
shall generate a signal voltage, whose frequency shall increase with the vehicle speed. The ECU shall convert the
signal voltage into vehicle speed and make use of the vehicle speed signal to determine the working status of vehicle.
If this signal is lost or abnormal, relevant DTCs shall be generated.

Diagnosis Hint: Check the harness for any damage. If the harness appears normal, observe the indication on the
digital multimeter while moving relevant connector and harness of the actuator. If the indication changes in testing,
there must be failure in that part. The intermittent failure may be caused by poor contact, abrasion of wire insulation
or breakage of the wire inside insulation. Make sure the vehicle speed sensor is correctly fixed onto the transmission

housing.

Terminal

ECU

K75

VVS input signal
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Fault Tree:

Check the sensor connection.

A

Connector fault D S Repair accordingly.

N

A 4

Check the ECU connector.

A

Connector fault Y Repair accordingly.

N

v
Check continuity and insulating property.

A

Electrical fault Y Repair the harness.

N
v
Check the VVS.

A

VVS fault Y Replace the VVS.

N
v

Get the Technical Support.
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15.

DTC P0504 Unreliable comparison between main and auxiliary brake pedal signals

Main brake switch
< 358 e ;:.‘N‘T\_C

Auxiliary brake switch '
K78 == |

Fault Description: The brake switch detects the brake pedal action and sends the signal to ECU. The brake switch is
equipped with two switches, viz. main and auxiliary brake switches. When these two signals are input, these signals
are determined by ECU to be normal brake signals. The switch signals are relevant to the accelerator pedal, for
controlling the fuel amount during braking. There should be no failure when you operate the accelerator pedal at the
point of depressing the brake pedal, but the fuel amount shall be reduced when you operate the accelerator pedal with
the brake pedal depressed. If the voltage signal of brake switch is inconsistent with the actual, the DTC shall be
generated.

Diagnosis Hint: Check the wiring connector for poor contact, distorted or damaged terminal.

Terminal ECU
K17 Main brake switch signal
K80 Auxiliary brake switch signal
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Fault Tree:

Check the component connector.

7

Connector fault Y Repair accordingly.

N

v

Visually check the component.

A

Component fault Y Replace the component.

\
N
v

ECU connector fault Y Repair accordingly.

N

v
Check continuity and insulating
property.

7

Electrical fault Y Repair the harness.

\
N
v

Replace the component.

l

Does the problem still exist? vy  Get the Technical Support.
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16.
DTC P0562 Too low battery voltage
P0563 Too high battery voltage
P1617 The engine cannot be shut down with too high internal supply voltage.
P1618 The engine cannot be shut down with too low internal supply voltage.
P1637 Too high voltage in ECU internal power supply module
P1638 Too low voltage in ECU internal power supply module
e T
104 B
K01 b
Power supply of main relay Main relay
03 N =
s length < 15 m ) 194 mw
;4 _|Control of main relay = — L & = T
¥ 85 6
Power supply of ignition switch Dtﬁ“ <
H4E o B]u

Fault Description: The ECU monitors the system voltage via the ignition voltage circuit. When the voltage exceeds
the set range, the parts may be damaged and the input reading may be incorrect. When the system voltage detected by
ECU is too low (below 11V) or too high (above 16V), relevant DTCs shall be generated.

Diagnosis Hint:

Check if the diagnostic system is normal.

Check if the charging system is normal.

Perform relevant test for intermittent failure or poor contact.

Terminal ECU
K01 Positive battery terminal +Ra
K03 Positive battery terminal +Rb
K05 Positive battery terminal +Rc
K47 Main relay control
K46 Ignition switch power supply
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Fault Tree:

Check the battery voltage at
igniting.

Battery fault Y

Charge the battery.

N

Check the battery connection.

Fault of battery connectors v

Repair accordingly.

\
N
|

Check the ECU connector.

Connector fault oy

Repair accordingly.

N

|
Check the resistance between chassis
and ECU ground.

Is the resistance too high? Y

Adjust the ECU ground.

I
N
|

Check the charging circuit of battery.

Fault of charging circuit Y

Repair accordingly.

\
N
\

Get the Technical Support.
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17.

DTC PO60A Communication failure of ECU internal chip CJ940

Fault Description: It is mainly used for monitoring the internal microprocessor integrity failure in ECU to determine
whether the ECU program is executed. With engine OFF and ignition switch ON, the ECU shall perform
self-diagnosis. If the self-diagnosis process is not finished, the control module shall record the corresponding
operating condition and store this information into “Fault Records” to set DTC.

Diagnosis Hint: If the self-diagnosis process is finished smoothly, the current DTC shall be cleared.

If this diagnostic instrument and other diagnosis irrelevant to exhaust pass the test in 40 continuous preheating
processes, the history DTC shall be cleared.

Fault Tree:

Read DTC.

7

Replace the ECU with a good one for debugging.

7

Does the problem still exist?

\
Y

v
Get the Technical Support.
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18.

DTC P0642 Sensor supply voltage 1 is too low.
P0643 Sensor supply voltage 1 is too high.
P0652 Sensor supply voltage 2 is too low.
P0653 Sensor supply voltage 2 is too high.

Fault Description: Due to the nature of sensor, some sensors require a voltage to finish the required function and
operation. The supply voltage of sensor is supplied by ECU. The ECU shall calculate the required voltage of sensor
according to its characteristic and supply the voltage to the sensor via control circuit. In the process of voltage
signaling, DTCs may occur due to virtual connection or poor connection of control circuit, etc.

Sensor supply voltage 1: The power supply for accelerator pedal 1 and CMP sensor

Sensor supply voltage 2: The power supply for accelerator pedal 2, absolute pressure sensor and common rail
pressure sensor.

Diagnosis Hint: Check the ECU power voltage for any fault. The power voltage detected by multimeter should
generally be 5V. Check the voltage signal supplied to relevant sensor. The fault may be caused by virtual connection,
poor contact of wire, abrasion of insulation or damage of the wire in insulation. Check the circuit for the following
conditions:

— Loose terminal

— Poor matching and connection

— Breakage of keeper

— Distortion or damage of terminal

— Poor contact between terminal and wire

— Damage of harness — Check the harness for any damage
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Fault Tree:

Read DTC.

Provided that the signal lost is caused
by a certain sensor, disconnect each
sensor one by one until the fault
——Y > disappears and the failed sensor is
located. If all sensors are normal, check
] for short circuit and the insulating
N property of wires.

v

Match the connector correctly.

|

‘Read DTCs of all sensors cbfreépdﬁdiné
to the power connector

Does the problem still exist?
[ W
N Y .
! ~ " Get the Technical Support.

The problem is solved.
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19.
DTC P0686 The main relay opens too early.
P0687 The main relay opens too late.
Ignition .
switch \ TOA
104 .
<01 —
Power supply of main relay Main relay
< <
sk} = —_
gl length < 15 m Yy 194 mu ~
s, 4 Control of main relay = = L i
¥ 85 6
Power supply of ignition switch D“p" <
WAE g B]u

Fault Description: With the ignition switch OFF, the input circuit of main relay through K47 is actuated by V3 and
ECU Pin K46 and the electromagnet picks up the contact of output circuit, so the output circuit of main relay is in
continuity. Then, the power supply into the internal control module via ECU Pin K01, K03 and KO05. If the ECU
signal for relay control is distorted, DTC shall be generated.

Diagnosis Hint: The intermittent failure may be caused by poor contact, abrasion of wire insulation or breakage of
the wire inside insulation. The ignition 1 relay fault shall lead to the failed starting of engine, for there is no voltage in
the ignition coil or fuel injectors in electronic ignition system and they cannot work without being electrified.

Terminal ECU

K47 Main relay control signal
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Fault Tree:

Check the relay connector.

A

Connector fault Y Repair accordingly.
T
N
v
Check the ECU connector.
A
Connector fault ——Y—> Repair accordingly.
\
N
v

Check continuity and insulating property.

Electrical fault Ly Repair the harness.
\
N
v
Replace the relay (running ISO
circulation.)
Fault of ISO circulation .y | Getthe Technical Support.
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20.

DTC

P0704

Clutch signals are unreliable.

Clutch switch

|_S_CONV

K55

Fault Description: Transmission control unit (TCU) is integrated with engine control unit (ECU) and calculates
optimal time and speed for clutch engagement according to feedback information from sensors of accelerator pedal,
transmission gear position, transmission input/output shaft speed, engine speed, throttle opening and etc. Automatic
transmission (AT) actuating mechanism consists of electric oil pump, solenoid valve and clutch cylinder. When ECU
gives command to drive electric oil pump, high-pressure fluid generated in the pump goes through solenoid valve and
gets into clutch cylinder. ECU controls magnitude of current of solenoid valve for the control of fluid flow and fluid
passage change. Thus piston movement of clutch cylinder is realized in order to complete clutch operation during
vehicle starting and shift. In the case of inconformity between clutch signal and actual condition, DTC occurs.

Diagnosis Hint: clutch switch fault

Check switch wire harness (Check Terminal 58 of ECU for open circuit, short circuit and poor contact.)

Check switch power supply voltage and operation condition.

Determine ECU replacement according to actual condition.

Terminals

ECU

K55

Clutch switch signal
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Fault Tree:

Check clutch switch.

N

Clutch switch fault Y > Replace the clutch switch.

\
N
v

Check clutch switch harness. E

l

Harness fault F—Y—» Repair the harness.

\
N
v

Check clutch switch power supply voltage.

A

Power supply signals are distorted. F—Y—» Repair accordingly.

\
N

v

Replace ECU and check

N

Does the problem still exist? Y- Get the Technical Support.
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21.
There are faults (short circuit or open circuit) in ECU OBD malfunction
DTC P0650 B X .
indicator lamp (MIL) output connecting wire.
P1619 Connection of ECU system MIL output connecting wire is short to high
level.
P161A Connection of ECU system MIL output connecting wire is short to ground.
P161B ECU system MIL output connecting wire is open.
P161C ECU system MIL drive module is overheated.

Malfunction indicator lamp (MIL)
K70 ¢ E S E
OBD indicator lamp

Fault Description: Malfunction indicator lamps (MIL) are located on instrument panel cluster (IPC). MILs inform
driver about fault generation and necessary maintenance for engine control system. Control module monitors MIL
control circuit for inconformity of commands for MILs. For example, when MIL is disconnected by command, control
module monitors low voltage or when MIL is connected by command, control module monitors high voltage. This is
indicated that there are faults. When control module discovers incorrect voltage or overhigh temperature of MIL
control circuit, DTC occurs. In the case of 20 samplings for output status of MIL drive, open circuit or overhigh
temperature faults are detected in 15 samplings at least. There are 100msec for each sampling. ECU detects incorrect
output status or overlarge current of MIL drive and such status lasts for more than 2sec; for every 10 samplings of
MIL drive output status, there are short circuit faults in 5 samplings at least with time consumption for each sampling
process as 12.5msec and ECU detects short circuit for more than 1sec under MIL drive output status. In the case of
conditions above, DTCs occur.

Diagnosis Hint: When short circuit fault is detected, control module should stop starting MIL drive within remained
travel. Control module records operation condition when diagnosis is failed. For the first diagnosis failure, control
module will keep this information in fault record. If diagnosis failure occurs during the second continuous ignition
cycle, control module records operation condition under diagnosis failure and writes the operation condition in frozen
fault condition and updates fault record.

Terminal ECU
K70 System MIL output signal
K71 OBD indicator lamp
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Fault Tree:

Check connection between instrument panel and ECU.

4

Connector fault Repair accordingly.

|
N

v

Check continuity and insulating property..

A

Electrical fault Repair the harness.

|
N

v

Replace corresponding components.

A

Does the problem still exist? Get the Technical Support.
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22.
Mass air flow (MAF) signals measured by air flow meter without correction
DTC P0100 o P -
are too strong or too weak (Connection is in open circuit or short circuit).
Mass air flow (MAF) signals measured by air flow meter with correction are
P0101 oL L .
too strong or too weak (Connection is in open circuit or short circuit).
P0102 Mass air flow sensor negative drift
P0103 Mass air flow sensor positive drift
P0104 Mass air flow sensor zero drift
P1100 Air mass flowmeter software correction is excessive.
Intake air temperature signal Power supply
u —
K12 ¢ D . -
Intake air flow signal i v Air flow meter
K20 ¢ D

Ground signal

N 3‘
K63 4 '31 e

e}

Fault Description: Mass air flow (MAF) sensor is an air flow meter which is used in measurement of air inflow of
engine. ECU correctly supplies fuel supply with the use of signals from mass air flow sensor for all engine speeds and
loads. In the case of small air inflow of engine, it is indicated there is vehicle deceleration or engine idling. In the case
of large air inflow of engine, it is indicated there is vehicle acceleration or high engine load. Mass air flow (MAF)
sensor possesses circuits as follows:

One ignition 1 voltage circuit
One ground circuit
One signal circuit

ECU applies a voltage to sensor via signal circuit. The sensor uses the voltage to generate a corresponding frequency
for air inflow which gets through the sensor. During idle running, the frequency changes in the range around 2000Hz.
ECU calculates predicted air flow value with input signals from sensors as follows:

Atmosphere pressure in the case of ignition key connection
Intake manifold absolute pressure sensor

Intake air temperature sensor

Engine coolant temperature sensor

Engine speed

ECU compares mass air flow sensor frequency signal with predicted air flow valve and verify signal lag (lack of
change), too low or too high signal level under given operation condition with the comparison. When D-value
between actual mass air flow sensor frequency signal which is detected by ECU and air flow meter calculated value is
not in preconcerted range, DTC occurs.

Diagnosis Hint: Check mass air flow sensor harness and verify whether harness arrangement is too close to
components as follows:
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— Additional accessories after sale
— Secondary ignition wires or coils
— Solenoid valve
— Relay
— Motor

In the case of idle running or deceleration, air flow goes through sensor may reach its minimum and this may lead to
DTC occurrence. Check down stream of mass air flow sensor for vacuum leaks. Check mass air flow sensing elements
for affixed dirt or scraps. Check intake system for water penetration. Once there is water in mass air flow sensor, it
will lead to sensor deviation and DTC occurrence.

Wide open throttle during vehicle acceleration for starting may lead to rapid parameter increase of mass air flow
sensor on fault diagnostic apparatus. In other words, 3-10g/sec during idle running will increase to 150g/sec for shift
from the 1% gear to the 2" If parameters do not increase, check intake system and exhaust system for clogging.

Check engine coolant temperature sensor for deviation or lag.

In the case of too high resistance in ignition 1 voltage circuit (i.e. equals to or more than 15Q), DTC occurs.

Terminal ECU
K12 Intake air temperature signal
K20 Intake air flow signal
K63 Ground signal
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Fault Tree:

Check air flow meter connectors.

N

Connector fault

T
N
v

Repair accordingly.

Check ECU connectors.

N

Connector fault

Y

\
N
v

Repair accordingly.

Check for continuity and insulating property.

Electrical fault

|
N

v

Repair the harness.

Replace air flow meter.

A

Does the problem still exist?
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23.
DTC P0110 Connection for additional air temperature sensor of air mass flowmeter is
short or open.
PO112 Temperature for additional air temperature sensor of air mass flowmeter is
too low.
Temperature for additional air temperature sensor of air mass flowmeter is
P0113 .
too high.
Analog output voltage for additional air temperature sensor of air mass
P1101 . .
flowmeter is too high or too low.
Output duty ratio signal level of additional air temperature sensor of air
P1102 : <
mass flowmeter is too high or too low.
P1106 Output duty ratio signal cycle of additional air temperature sensor of air
mass flowmeter is too long.
Output duty ratio signal cycle of additional air temperature sensor of air
P1107 ;
mass flowmeter is too short.

Fault Description: Intake air temperature (IAT) sensor is a variable resistance for measurement of engine intake air
temperature. Air temperature sensor possesses a signal circuit and a low reference voltage circuit. ECU provides air
temperature sensor signal circuit with 5V voltage and provides air temperature sensor reference voltage circuit with
grounding. When air temperature sensor is under cold status, sensor resistance value is high. When air temperature
increases, sensor resistance value decreases. In the case of high sensor resistance, voltage of air temperature sensor
signal circuit detected by ECU is high. With decrease of sensor resistance, voltage of air temperature sensor signal
circuit detected by ECU reduces. In the case of too low detected air temperature signal voltage by ECU (it is indicated
that temperature is too high) or too high signal voltage (it is indicated that temperature is too low), DTC for this
occurs.

Differences among temperature, resistance and voltage are shown as the table below:

Temperature Temperature Sensor Resistance Temperature Sensor Signal Voltage
Low High High
High Low Low

Diagnosis Hint: Test air temperature sensor under different temperatures for evaluation of sensor errors. In the case of
sensor error, there will be control performance fault. Lay the engine up for one night, D-value between air temperature
sensor and engine coolant temperature sensor displayed values should be within 3°C (5°F). Please refer to
“Temperature and Resistance”. In the case of too high resistance of temperature sensor signal circuit or low reference
voltage circuit, DTC may not occur.

Check for the following conditions:

Check ECU harness connector for poor contact between ECU and temperature sensor
— Terminal looseness

— Poor fit of matching parts

— Locking plate fracture

— Terminal deformation or damage

— Poor contact between terminal and wire
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Check harness damage. If the harness seems to be normal, move relevant connector and harness for intake air
temperature (IAT) sensor and check display about IAT on diagnostic tool. If display of AT changes, it is indicated that
there is fault in the part.

Fault Tree:

Check sensor connection.

Connector fault Y > Repair accordingly.

\
N
v

Check sensor resistance (for conformity with vehicle

status).

v

Component fault F—Y—» Replace the sensor.

\
N
v

Check ECU for connector faults. Y > Repair accordingly.

\
N
v

Check continuity and insulating property..

4

Electrical fault e —— Repair the harness.

\
N
v

Get the Technical Support.
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24,

DTC P0300 Multi-cylinder misfire
P0301 The 1% cylinder misfire
P0302 The 2" cylinder misfire
P0303 The 3™ cylinder misfire
P0304 The 4™ cylinder misfire

Fault Description: ECU determines when engine misfire occurs with the help of information from ignition control
(IC) module and camshaft position (CMP) sensors. ECU can detect single misfire via crankshaft speed change for
each cylinder. In the case of some vehicle running condition, too high misfire rate will lead to three way catalytic
converter (TWC) overheating. In the case of three way catalytic converter overheating, MIL will flash. If misfire rate
detected by ECU is enough to make emission level to exceed mandatory standard, DTC occurs. If diagnosis operation
fails in two continuous ignition cycle, control module lightens MIL. Control module records operation condition when
diagnosis is failed. For the first diagnosis failure, control module will keep this information in fault record. If
diagnosis failure occurs during the successive ignition cycle, control module records operation condition under
diagnosis failure and writes the operation condition in frozen fault condition and updates fault record.

Diagnosis Hint: Influence factors for misfire diagnosis—In the case of misfire diagnosis, it is required that all
vehicle parts are under mass production or equivalent. All changes which may influence engine crankshaft speed will
interfere with correct diagnosis for misfire.

In the case of faults in components as follows, misfire diagnosis will pause to avoid incorrect diagnostic
results—intake pressure/throttle position rationality fault; low voltage or open circuit of intake pressure sensor circuit;
high voltage of intake pressure sensor circuit; low voltage or open circuit of coolant temperature sensor circuit; high
voltage of coolant temperature sensor circuit; high voltage of throttle position sensor; low voltage of throttle position
sensor; signal interference of crankshaft position sensor circuit; no signals in crankshaft position sensor circuit; no
signals in camshaft position sensor circuit; camshaft position sensor rationality fault; high voltage or open circuit of
intake air temperature sensor circuit; low voltage of intake air temperature sensor circuit; no signals in vehicle speed
sensor.

Severe vibration which is not caused by engine may lead to setting fault (vibration source may lead to wears or
damages to brake discs with different thicknesses and additional drive belts).
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Fault Tree:

Turn off ignition switch and check fuel injector connectors.

Connector fault FY—| Repair accordingly.
N
Check crankshaft position sensor clearance.
Adjust clearance of crankshaft position sensor
Are faults in crankshaft position sensor clearance? F—Y—
(0.6mm~0.7mm)
T
N
|
Check damping belt pulley and sensor.
Readjust installation of crankshaft damping belt
Check belt pulley and sensor for interference. Ly pulley. If faults occur again, replace damping
‘ belt pulley and carry out gear message learning
N
|
Check crankshaft position sensor.
Faults are in crankshaft position sensor. Y Replace crankshaft position sensor.

\
N

Get the Technical Support.
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25.
DTC P0401 Actual fresh air inflow is larger than target air inflow set by EGR system.
P0402 Actual fresh air inflow is smaller than target air inflow set by EGR system.
ECU internal drive module of EGR valve actuator control wire is
P0403
overheated.
P0404 EGR valve actuator control wire is open.
Voltage of EGR valve position sensor is below the lower limit (Connection is
P0405
short to ground).
Voltage of EGR valve position sensor is above the upper limit (Connection is
P0406 :
open short to high level).
P0489 EGR valve actuator control wire is open.
P0490 EGR valve actuator control wire is short to high level.
EGRS5V Power supply
K23 4
EGR position signal EGR position sensor
K31 9 : '
39 EGR ground signal
ﬁ .- AR - [oisenesc: ] [ ]
A04 EGR actuator power supply i~
EGR actuator ground X EGR actuator
A19 4 S

Fault Description: Exhaust gas recirculation system is applied in reduction of Nitrogen oxides emission due to high
temperature combustion. Main component of the system is electronic control exhaust gas recirculation valve. Exhaust
gas recirculation valve delivers a small amount of exhaust gas into intake manifold to reduce combustion temperature.
Recirculation gas flow is controlled by ECU according to changes in engine load. In the case of deceleration, gas flow
test for exhaust gas recirculation (EGR) system is carried out by ECU. Therefore, ECU gives a transient command to
open exhaust gas recirculation valve and simultaneously monitors signals of intake manifold air pressure (MAP)
sensor and exhaust gas recirculation position sensor. In the case of inconformity of intake manifold absolute pressure
signals with exhaust gas recirculation valve spool shaft position, ECU records measured D-value of intake manifold
absolute pressure and adjust calibrated failure counter to failure technical threshold value. For error quantities of
detected exhaust gas recirculation flow are different, required test times for exhaust gas recirculation flow concerned
excessive failure technical threshold value of may be different, too. When ECU detects incorrect control signals, DTC
occurs.

Diagnosis Hint: Carry out inspection to engine control system; check engine for historical faults; check exhaust gas
recirculation system for faults as follows—vacuum leaks between exhaust gas recirculation valve and intake manifold.
In the case of carbon deposition or exhaust gas noise around component faying surface, it is indicated there is external
leakage. Check passage and exhaust gas recirculation valve for clogging; check exhaust system for relevant faults
(such as leakage due to exhaust component damage, clogging due to excessive back pressure and too low engine
vacuum and etc.); finally, carry out inspection to mechanical system.
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Fault Tree:

Check actuator connectors.

4

Connector fault Y » Repair accordingly.

\
N
v

Check actuator resistance.

v

Actuator resistance faults

Replace the actuator.

\
N
v

Check ECU for connector faults. Repair accordingly.

N

A 4

Check for continuity and insulating property.

4

Electrical fault Repair the harness.

N

A 4

Replace components.

l

Does the problem still exist?

Get the Technical Support.
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26.
DTC P0480 ECU Fan I control wire is open
P04381 ECU Fan 11 control wire is open.
P0483 ECU Fan | control wire internal drive module is overheated.
P0484 ECU Fan 11 control wire internal drive module is overheated.
P0691 ECU Fan I control wire is short to ground.
P0692 ECU Fan I control wire is short to high level.
P0693 ECU Fan Il control wire is short to ground.
P0694 ECU Fan 11 control wire is short to high level.

Fault Description: ECU provides low-speed relay with grounding via so-called “drive” internal solid component in
order to control cooling fan low speed operation. For cooling fan high speed operation, ECU adopts the method of
high speed and S/P replay control circuit grounding with simultaneous low-speed control circuit grounding. Battery
positive voltage is provided to low-speed, high-speed and S/P fan relays. When ECU commands fan relay to be
connected, control circuit voltage is low level which is close to OV. When ECU commands fan relay to be
disconnected, control circuit voltage should be high level which is close to battery voltage. ECU monitors relay
control circuit for conditions as follows:

It is short to ground.
It is short to voltage.
It is open.

When ECU detects incorrect voltage in low-speed or high-speed drive circuit, DTC occurs and corresponding drive
will stop operating.

Cooling Fan Relay I control circuit controls low-speed cooling fan relay.
Cooling Fan Relay II control circuit controls high-speed cooling fan relay.
Diagnosis Hint: Check harness for intermittency and good contact.

Prior to maintenance, remove all fragments from connector surface. Check connector pads for correct installation to
prevent contamination from entering prior to diagnosis and component replacement.

® Poor terminal connection—Check harness connectors for looseness, mismatching, retainer damage, improper
shape or damage and connection failure with wires. Apply corresponding matching terminals for test of proper
tension.

® Harness damage—Check wire harness for damage. In the case of no harness faults, move relevant connectors and
wire harness and observe display of fault diagnostic apparatus. Fault diagnostic apparatus displays changes to
indicate fault positions.

® Check ECU and engine ground connection for reliability and cleanness. If it is determined that DTC is an
intermittent fault, please refer to Fault Record to check the time of last DTC occurrence.
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Fault Tree:

Check relay connectors.

e T L THET IS JH )

A

Connector fault

JAIHH L RS

N

v

RePair accordingiy.

B 28 Ay 12

Check ECU connectors.

MIVAI= WA AWk |== N

A

Connector fault
M=) ==l Lt S

\
N
v

Repair accordingly.
II)IfDUé‘ ZHY I@%g

Check continuity and insulating property..
’I‘QHJﬂifﬂtZIj:/l‘llftjﬁ%'ligp perty

A

Electrical fault
L /R VY Lol DA o

\
N
v

Repair the harness.
5 I X R

Replace the relay (carry out ISO cycle).

SCTRAR AT VAL ) IDVUYH M Y

A

ISO cycle faults

LOVUTH > 1M X
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217.

DTC P0487 Throttle valve actuator control wire is open.
P0488 ECU internal drive module of throttle valve actuator is overheated.
P2141 Throttle valve actuator control wire is short to ground.
P2142 Throttle valve actuator control wire is short to high level.

Fault Description: ECU is the control center for throttle valve actuator control system. ECU can judge driver’s
intention and then calculate corresponding throttle valve response. ECU realizes throttle valve positioning via
providing throttle valve actuator control motor with pulse width modulation (PWM) voltage. Throttle valve actuator
control system adopts circuits as follows:

Motor control 1
Motor control 2

Besides, two processors are applied in throttle valve actuator control system data monitoring. These two processors
are located in ECU, testing data of each other to prove correctness of throttle valve position.

Diagnosis Hint: Check for connection and disconnection faults or seizures due to temperature. Under extremely hot
or cold condition, existed contaminations or freeze may lead to unsmooth component movement.

If it is an intermittent fault, the possible causes may be poor contact, worn wire insulating layer or damaged wire in
insulating layer.

Check for the following conditions:

® Poor contact of ECU or exhaust brake valve—Check harness connectors.
— Terminal looseness

— Poor fit of matching parts

—Locking plate fracture

—Terminal deformation or damage

—Poor contact between terminal and wire

® Harness damage—Check harness for damage.
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Fault Tree:

Check throttle valve actuator
connection.

Connector fault Y Repair or replace.

N

v

Check throttle valve appearance.

Throttle valve faults ——Y | Replace the throttle valve.

N

3
Check ECU connectors. Y Repair or replace.

N

+
Replace the ECU.

N

*

Get the Technical Support.
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28.

DTC P0615 ECU starting motor control wire is open or drive module is overheated.
P0616 ECU starting motor control wire is short to ground.
P0617 ECU starting motor control wire is short to high level.

Fault Description: ECU provides starting motor with grounding via so-called “drive” internal solid component in
order to control starting motor operation. Under starting motor control circuit command, when fault diagnostic
apparatus is connected, it is indicated that starting motor circuit is grounded via control module in order to provide
starting motor with voltage; when fault diagnostic apparatus is disconnected, it is indicated that starting motor circuit
is not connected via control module command currently. ECU monitors starting motor circuit for conditions as
follows:

It is short to ground.

It is short to voltage.

It is open.
When ECU detects incorrect voltage signals, DTC occurs and corresponding drive will stop operating.
Diagnosis Hint: Check harness for intermittency and good contact.

Prior to component maintenance, remove all fragments from connector surface. Check connector pads for correct
installation to prevent contamination from entering prior to diagnosis and component replacement.

® Poor terminal connection—Check harness connectors for looseness, mismatching, retainer damage, improper
shape or damage and connection failure with wires. Apply corresponding matching terminals for test of proper
tension.

® Harness damage—Check wire harness for damage. In the case of no harness faults, move relevant connectors and
wire harness and observe display of fault diagnostic apparatus. Fault diagnostic apparatus displays changes to
indicate fault positions.

® Check ECU and engine ground connection for reliability and cleanness. If it is determined that DTC is an
intermittent fault, please refer to Fault Record to check the time of last DTC occurrence.
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Fault Tree:

Check starting motor connectors.

Connector fault - Y— Repair accordingly.

N

Check ECU connectors.

A

Connector fault —Y—>| Repair accordingly.

T
N
v

Check for continuity and insulating property

Electrical fault Y Repair the harness.

!
N

v

Replace starting motor relay.

Are faults still in existence? Y  Get the Technical Support.
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29.
DTC P1605 :i\(/:eLIJ instrument panel engine speed output connecting wire is short to high
P1606 ECU instrument panel engine speed output connecting wire is short to
ground.
P1607 ECU instrument panel engine speed output connecting wire is open.

Fault Description: Vehicle speed sensor (VSS) provides ECU with vehicle speed information. When rotor teeth on
transmission output shaft go through sensor magnetic field, vehicle speed sensor generates signal voltage. Frequency
of this signal voltage increases with vehicle speed increase. ECU transforms the signal voltage into vehicle speed and
displays the speed on instrument panel via control circuit. ECU determines vehicle operation condition with vehicle
speed signals in order to guide driver operation. ECU monitors the circuit between ECU and instrument panel for
conditions as follows:

It is short to ground.

It is short to voltage.

It is open.
When ECU detects incorrect voltage signals, DTC occurs
Diagnosis Hint: Check harness for intermittency and good contact.

Prior to component maintenance, remove all fragments from connector surface. Check connector pads for correct
installation to prevent contamination from entering prior to diagnosis and component replacement.

® Poor terminal connection—Check harness connectors for looseness, mismatching, retainer damage, improper
shape or damage and connection failure with wires. Apply corresponding matching terminals for test of proper
tension.

® Harness damage—Check wire harness for damage. In the case of no harness faults, move relevant connectors and
wire harness and observe display of fault diagnostic apparatus. Fault diagnostic apparatus displays changes to
indicate fault positions.

® Check ECU and engine ground connection for reliability and cleanness. If it is determined that DTC is an
intermittent fault, please refer to Fault Record to check the time of last DTC occurrence.
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Fault Tree:

Check connection between instrument panel
and ECU.

l

Connector fault

Y— Repair accordingly.

N

v

Check continuity and insulating property

I

Electrical fault

N

A 4

Y— Repair the harness.

Replace corresponding components.

A

Y  Get the Technical Support.

Does the problem still exist?
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30.

ECU instrument panel preheating indicator lamp output connecting wire is

pTC P1608 short to high level.

ECU instrument panel preheating indicator lamp output connecting wire is

P1609 short to ground.

P160A ECU instrument panel preheating indicator lamp output connecting wire is
open.

P160B ECU instrument panel preheating indicator lamp output wire drive module

is overheated.

Fault Description: During glow plug operation, preheater relay will send a signal to ECU. Then, ECU sends
command to preheating indicator lamp on instrument panel via control circuit. Driver carries out the next operation
via observing preheating indicator lamp status. ECU monitors the circuit between ECU and instrument panel for
conditions as follows:

It is short to ground.

It is short to voltage.

It is open.
When ECU detects incorrect voltage signals, DTC occurs.
Diagnosis Hint: Check harness for intermittency and good contact.

Prior to component maintenance, remove all fragments from connector surface. Check connector pads for correct
installation to prevent contamination from entering prior to diagnosis and component replacement.

® Poor terminal connection—Check harness connectors for looseness, mismatching, retainer damage, improper
shape or damage and connection failure with wires. Apply corresponding matching terminals for test of proper
tension.

® Harness damage—Check wire harness for damage. In the case of no harness faults, move relevant connectors and
wire harness and observe display of fault diagnostic apparatus. Fault diagnostic apparatus displays changes to
indicate fault positions.

® Check ECU and engine ground connection for reliability and cleanness. If it is determined that DTC is an
intermittent fault, please refer to Fault Record to check the time of last DTC occurrence.

Terminal ECU

K92 Preheating time indicator lamp
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Fault Tree:

Check connection between instrument
panel and ECU.

Connector fault A VSR Repair accordingly.

T
N
v
Check for continuity and insulating

property.

Electrical fault Y Repair the harness.

T
N
v

Replace corresponding components.

Does the problem still exist? Y | Get the Technical Support.
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31.

DTC P2228 Atmosphere pressure sensor output voltage is too low.

P2229 Atmosphere pressure sensor output voltage is too high.

Fault Description: Atmosphere pressure indicates connection of ignition switch. When engine stops operation,
control module calculates atmosphere pressure with signals sent by intake manifold absolute pressure sensor. Intake
manifold absolute pressure sensor responses to internal pressure changes of intake manifold and the pressure changes
according to different engine loads. Intake manifold absolute pressure sensor possesses circuits as follows:

5V reference voltage circuit
Low reference voltage circuit
Intake manifold absolute pressure sensor signal circuit

ECU provides intake manifold absolute pressure sensor with 5V voltage via 5V reference voltage circuit. ECU
supplies grounding via low reference voltage circuit and intake manifold absolute pressure sensor provides ECU with
a signal via signal circuit. This signal is related to intake manifold internal pressure changes. When ignition switch is
connected and engine is shut down, intake manifold absolute pressure sensor displays signals of atmosphere pressure.
In the case of engine running with wide open throttle, reading of atmosphere pressure will be renewed. ECU
determines whether voltage exceeds normal range via detecting intake manifold absolute pressure sensor signals.
When intake manifold absolute pressure sensor displays atmosphere pressure, if sensor signal voltage is not in
specified range, DTC occurs.

Diagnosis Hint: When ignition switch is connected and engine is shut down, intake manifold pressure equals to
atmosphere pressure and signal voltage is low level. ECU takes this information as vehicle elevation indication.
Moreover, to make comparison between this reading with that of an intact vehicle which possesses the same sensor is
a good method for sensor accuracy inspection. D-value of two readings should not exceed 0.4V. It is necessary to
carry out comprehensive inspection to pressure source of supercharger pressure sensor in order to check intake system
for clogging.

In the case of engine start, intake manifold absolute pressure sensor can detect any change of manifold pressure. This
test is carried out to determine sensor lag at a certain value.

In the case of normal intake manifold absolute pressure sensor, it will make rapid response to changes of acceleration
pedal positions and it should not be “lagged” or slower than changes of acceleration pedal position.
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Fault Tree:

Check sensor connection.

Connector fault

Y— Repair accordingly.

N
A 4

Check sensor resistance (for conformity with
vehicle status).

v

Sensor resistance faults Y Replace the sensor.

T
N
v

Check ECU for connector faults. Repair accordingly.

T
N
v

Check continuity and insulating property

Electrical fault

Y Repair the harness.

N
A 4

Replace components.

I

Does the problem still exist?

Y  Get the Technical Support.
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32.
DTC P2264 There are faults in water level sensor of diesel filter oil-water separator.
P2267 Water in diesel filter oil-water separator is overflowed.
Water level signal -
K77 4= j
%]
8 G—@—] Drain switch

’7 o
Fault Description: Main function of oil-water separator is to separate moisture from oil in fuel to ensure combustion
quality of fuel. When fuel oil goes through oil-water separator, oil content and moisture content in the fuel are
separated. For water density is larger than that of oil, separated water is stored in “water tank” under filter element.
Fuel filter lower water level sensor is applied in water level detection in “water tank”. When accumulated water

reaches certain level, warning lamp on instrument panel will be lightened to remind driver to carry out draining. In the
case of delayed water drainage, DTC occurs.

Diagnosis Hint: In the case of DTC existence, it is necessary to check water level first of all. Normally, carry out
water drainage for every 8000-10000km engine running. For oil quality problems, water drainage should be carried
out ahead of time for fuel which contains much moisture. Besides, test relevant connectors for this diagnostic
procedure for short circuit of terminals or poor contact of wire, avoiding water level sensor signal distortions caused
by short circuit or poor contact.
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Fault Tree:

Drain filter.

Is there still water? Y Eliminate the fault.

\
N

Check water level sensor for electrical faults.

Are there still electrical faults? Y Repair accordingly.

T
N
|

Check water level sensor connectors.

Are there still connector faults? Y Repair accordingly.

N

Check water level sensor resistance.

Y—| Replace water level sensor.
Is there still resistance fault?

\
N

\
Check ECU connectors.

Are there still connector faults? Y Repair accordingly.

N
\

Check for continuity and insulating property.

Electrical fault —Y— Repair the harness.

N

Get the Technical Support.
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33.

DTC P2299 Depress accelerator pedal and brake pedal at the same time.

Fault Description: Accelerator pedal assembly consists of two accelerator pedal position (APP) sensors. Accelerator
pedal position sensors are installed on pedal assembly and they are not maintainable. When driver depresses
accelerator pedal, air inflow of cylinder is increased and ECU increases fuel injector pulse width in order to supply
additional fuel during acceleration process for engine demand. Brake switch is a normally open one. When brake
pedal is depressed, this switch is closed in order to provide TCU with voltage for brake application. In the case of
misoperation of driver during driving, brake system will be locked after depressing brake pedal and brake pedal can
not return to its original position. Under such condition, depressing accelerator pedal will lead to DTC occurrence due
to conflict between acceleration and brake signals in the case of engine braking status. In addition, improper
maintenance or ECU control circuit failures will lead to such faults.

Diagnosis Hint: Check brake system and acceleration system for stuck pedal position without pedal returns. Check
the circuit between ECU and components for good contact of connection and good harness insulating property. For
connection test for ECU and components, diagnostic connectors should be applied.
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Fault Tree:

Check brake system and acceleration system
mechanical parts.

|

Mechanical part failures

N

3

Y— Replace it accordingly.

Check accelerator switch adjusting position.

Adjust accelerator switch position
(accelerator pedal electric

Check switch position for improper

- Y— .
adjustment. potential standard value: 750+
N 85mv)
Check ECU fi tor faults. . .
e o confiector Tautts Y Replace it accordingly.
N
A 4
Connecting circuit failures Y— Replace the harness.

T
N
v

Replace the ECU and carry out debugging.

Y——>  Get the Technical Support.
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34.

In the case of the maximum fault reading, there are EEPROM errors/ICM

DTC uo167 . L .
time-out communication failures.

Fault Description: They are mainly taken as integrity failures for ECU internal microprocessor, being applied in
determination of ECU programming procedure implementation. In the case of engine shutdown and ignition switch
connection, ECU carries out self-diagnosis. In the case of diagnosis failure, control module records operation
condition under diagnosis failure and stores this information in “Fault Record”, DTC occurs. During engine operation,
when there is deviation between ECU detected signals and standard signals, the fault will be stored and expressed as
DTC via internal communication module of ECU. In the case of external signal intrusion, this will lead to system
disorder and DTC occurs. When various faults occur at the same time under the same operation condition, there will
be multiple DTCs. For there is a process for ECU response to each fault, ECU response time will be longer in the case
of multiple simultaneous faults in existence. During response process, DTC may occur due to ECU internal
communication errors or hardware faults.

Diagnosis Hint: In the case of fault occurrence, relevant test can be carried out after ECU replacement for possible
fault cause may be too long ECU internal response time. Check ECU circuit to verify whether it is circuit failure that
leads to fault occurrence.
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Fault Tree:

Check ECU connectors.

Connector fault Y Repair accordingly.

N

v

Check continuity and insulating property

I

Control circuit failures Y — Repair the harness.

T
N
v

Check ECU.

Replace the ECU or refresh ECU

ECU faults Y data.

\
N

-

Get the Technical Support.
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35.
DTC P0045 Supercharger actuator control wire is open.
P0046 ECU internal drive module of supercharger actuator control wire is
overheated.
P0047 Supercharger actuator control wire is short to ground.
P0048 Supercharger actuator control wire is short to high level.
i
Control signal X X Booster actuator
K69 >

ECU is the control center fro supercharger actuator control system. ECU calculates corresponding supercharger
actuator response according to engine operation condition. ECU realizes actuator positioning via providing

supercharger actuator control motor with pulse width modulation voltage.

Diagnosis Hint: Check for connection and disconnection faults or seizures due to temperature. Under extremely hot
or cold condition, existed contaminations or freeze may lead to unsmooth component movement.

If it is an intermittent fault, the possible causes may be poor contact, worn wire insulating layer or damaged wire in

insulating layer.

Check for the following conditions:

® Poor contact of ECU or exhaust brake valve —Check harness connectors.

— Terminal looseness

— Poor fit of matching parts
—Locking plate fracture

—Terminal deformation or damage

—Poor contact between terminal and wire

® Harness damage—Check harness for damage.
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Fault Tree:

Check ECU connectors.

Connector fault I ¢ SN Repair accordingly.

T
N
v

Check for continuity and insulating property.

Control circuit failures I ¢ N Repair the harness.

\
N
v

Check ECU.

ECU faults | v | Replace the ECU or refresh ECU
data.

!
N

+
Get the Technical Support.
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36.
DTC P1070 Catalytic converter is clogged.
P2002 Catalytic converter is removed.
P2454 Catalytic converter front and rear differential pressure is too low.
P2455 Catalytic converter front and rear differential pressure is too high.
5V power supply
. . 8
Differential K27
Differential pressure signal -
pressurc b K 59
Sensor
Ground
P K80

Differential pressure sensor is a Hall Effect switch. ECU provides differential pressure sensor with 5V voltage via 5V
reference voltage circuit and provides the sensor with grounding via low reference voltage circuit. Differential
pressure sensor provides ECU with signal voltage according to front and rear differential pressure changes of catalytic
converter. ECU determines catalytic converter differential pressure with this signal voltage. Differential pressure
sensor circuit is connected to ECU directly. Moreover, differential pressure sensor can be applied in determination of
catalytic converter damages. Circuits between differential pressure sensor and ECU include the followings:

Differential pressure sensor high reference voltage circuit

Ground circuit

Differential pressure signal circuit

When ECU detects incorrect sensor signals or no signals, DTC occurs.

Diagnosis Hint: Poor terminal connection—Check harness connectors for looseness, mismatching, retainer damage,
improper shape or damage and connection failure with wires. Apply corresponding matching terminals for test of
proper tension.

Harness damage—Check wire harness for damage. In the case of no harness faults, move relevant connectors and
wire harness and observe display of fault diagnostic apparatus. Fault diagnostic apparatus displays changes to indicate
fault positions.

Check ECU and engine ground connection for reliability and cleanness. If it is determined that DTC is an intermittent
fault, please refer to Fault Record to check the time of last DTC occurrence.

Terminal ECU
K27 Differential pressure sensor power supply
K59 Differential pressure sensor signal terminal
K80 Ground
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Fault Tree:

Check the component connector.

4

Connector fault — Y Repair or replace.

N
v

Check the sensor.

4

Sensor faults Y Replace the sensor.

\
N

v
Check ECU connectors. Y] Repair or replace.

T
N
v

Check continuity and insulating
property

l

Electrical fault - Y Repair the harness.

T
N
v

Replace components.

I

Does the problem still exist? | Y Get the Technical Support.
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Preface

This SUNRAY Service Manual is hereby compiled by the Customer Service
Department of JAC to help the technical service personnel correctly understand and
get familiar with SUNRAY products of JAC INTERNATIONAL better and to provide
them with the ability of quick repair and proper maintenance. This manual comprises
five volumes: Engine Control, Engine Mechanical, Chassis, Body Electrical, and

Body Accessories.

The Body Electrical Volume details the technical standards of electrical component
removal/installation, test, debugging and diagnosis for SUNRAY long-wheelbase
vehicles, including whole vehicle circuit diagrams, definitions of connectors and
locations of ground points for SUNRAY vehicles for quicker service and maintenance

of customer.

When replacement is necessary, only genuine spare parts recommended by JAC can

be adopted.

No part of this manual can be reproduced or used in any form or by any mean without

written permission. All Rights Reserved.

JAC INTERNATIONAL
March 2011
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Removal of heater Water tanK............cccuiiiiiiiiiieie ettt ettt e et e et eeeaeesnteesnbeesnseeensaeennneas AT 196
ReMOVAL Of @fter MOTOT......eoiuiiiiiieeiie ettt et e ettt ettt e sttt e st ee e bt eesaeessseesaseesnseeanseeennnes AT 198
ReEMOVAL OF COMPIESSOT. ....eeuteetieiieiieteetieete ettt ettt et et e et et e st e st et ee st esee st enseesseenseeseenssaseenseenseensean AT 202
Installation Of COMPIESSOT ASSEIMDLY......cccuiriieiieiieiieie ettt ettt et ettt ettt sttt e e b e sabeenbeenseenseensean AT 204
Removal of front A/C PANEL........ooouiieiiieieee ettt et ettt e st e e bt eeteeesbeeanaeesnbeeenseeesaeenaeas AT 205
RemMOVAl O TEAI A/C PANCL.......eecviiiieiieiieieeceete ettt ettt et et et et e e teebeebe e teesbeesteesseenseenseenseensaenseensenns AT 206

AL COMAITIONET ... tenttentietiete ettt et et et e e bt et e etee bt enteenteenteenteenseenseenseenseenseenseenseenseenseanseenseanseenseanseenseenseenseensenns AT 207
BASIC PATAITIELETS. ... teeiiieetie ettt ettt et e et e et te ettt e ettt e e teeetee e steessseeanseeenseeensaeensseeanseaanseaensseenseeanseaanseesnsaeesneas AT 207

Circuit Diagram

DiIa@ram SPECTIICALION. ......eevuiiriieeeieeiie ettt ettt ettt ettt et e setesatesetesatesatesetesatesatesstesaeesatesasesanasaeessnessnesseenes EC 210

CATCUIL DIAGIAIN. ....eeuvieiieiieitieite et et et eete e bt este e teeste e teeste e seesseesseessaesseessaessaesseenseenseenseessaenseenseenseenseenseensensensenns EC 218
F01 7o 0 10 KT o ) SO EC 218
EXEEIIOT TUSE DOX. i iutiiiiiiieiiieit ettt ettt ettt et e et e bt e et e eebe e b e e b e esbeesbeesseesbeesseesseesseesseanseanseesseesseenseenseensean EC 219
STArt CHATEING SYSTEIM. . .eevietieitieitieiteeiteeeteesteesteesteesteesteeteesteeseeseesseesseesseesseesseesseesseenseenseenseenseenseenseensennsennsenns EC 220
Engine ECU electronic CONLIOL UNIt.........c.cocuiriiiriiiiieiieieeieeie ettt ettt ettt ettt ettt enne s EC 222
HOTT ottt sttt h et b e s bttt h et ea et h e eh ettt h e bt et heeeeeneen EC 217
AABS SYSERITL...c.utiiiiiieeiee ettt ettt e ettt ettt e e bt e e bt e e bt e e h et e ea bt e eab e e e bt e e b teeehteeeabee e beeebeeennteeenbeeenneeenne EC 228
ATIDAZ SYSLCIM. . .iiiiiiieiieiie ettt ettt et e et et e et e satesatesetesttesseeeseeeseesseesseesseesseesseesseesseesseesseesseenseenseenseeseenses EC 229
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EICCIIIC TEAT VIEW IMIITOT. ... eeuvietieiietieteeieeteeteeteeteeseeseeseesseesseenseenseenseensaenseenseenseesseenseenseenssenseeseenseenseenses EC 231
F N1 T I ] 1<) 1 OSSPSR EC 231
Cigarette lighter and fU] REALET...........coiuiiiiiiiiee ettt ettt ettt et et ebeenteens EC 233
Rear ceiling lamp and front fOZ 1amp.......c.cccuieiuiiiiieiiieiee et nas EC 234
REAT fOZ LAIMP....tiiiieiieie ettt ettt et e te e te e be e beeabeenbeeaseenseenbeeaseenseenseenseenbeenaeenteenseenseenns EC 235
High beam and IOW DEAML..........cccuiiiiiiiiiie ettt b e et e et e e staeestbeesebaeestaeessseessseessseessseeessseensseens EC 236
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SINATT TAMP...eeeiiie ettt et e et e e e e eb e e etseesaseessseeassaeeeseesssaessseeanseeensseensseenssaeenseeanseeennres EC 238
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) A o Tod e Lo T s B T OO EC 259
Rear IoUd SPEaKET NAITIESS. .....c.eiitieiieiieitieitieeite sttt ettt e st et e st e st e e st e e teesseesseeseesseenseessseseeseenseesean EC 260
F N S 12 4 T SRR PP EC 261
FUCL tANK NATNIESS. .....eieiii ettt ettt e et e et e et e e st e e s nbeeeaseeessaeeanseeanseasnseesnsaeesseennseanns EC 262
ReVETSING 1adar NAIMESS. ......iitiiiieiieiieie ettt ettt ettt ettt e teeateeateeateesteenteenbeenteentesntesnsesnseenseenee EC 263
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Battery and Charging System

Applied models: SUNRAY products manufactured by JAC
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Instruction and Operation

Battery

Maintenance-free battery is adopted by Sunray series with characteristics in low electrolyte consumption. In the
service life of the battery, there is no need to replenish with distilled water. Moreover, other characteristics of the
battery are shock resistance, high temperature resistance and low self discharge. Therefore, the service life of this
battery is twice as long as that of general batteries.

Mounting Position of Battery
The battery is mounted on the right side of the engine compartment.

-2-
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Instruction and Operation
Precautions of Battery

AWarning: Keep the battery out of the reach of
children. Since there is sulfuric acid in the battery, the
contact of the sulfuric acid with the skin, eyes or
clothes should be avoided. In the case of working
close to the battery, it is necessary to protect your eyes
from being hurt by the spilled out acid solution. Once
the acid solution comes into contact with skin or eyes,
it is necessary to wash with clean water for 15 minutes
at least and go to a doctor immediately. In the case of
mistakenly swallow, it is necessary to go to a doctor
immediately or it may lead to personal injury.

Warning: In general, explosive gas may be

generated by the battery. In the case of misconduct of
it, it may lead to personal injury. Therefore, keep the
battery out of flames, sparks or burning objects. In the
case of battery charging or working close to the battery,
it is necessary to protect your face and eyes and
maintain good ventilation. Please follow relevant
instructions or it may lead to personal injury.

AWarning: In the case of mistakenly short circuit
between the positive and negative terminal posts with
a metal conductor (eg.metal tools, metal wires, metal
parts, etc.), in other word, the external short circuit of
the battery occurs, the generated electric arc may
result in electrode erosion and melted lead alloy
splashing even the burning due to the generation of a
lot of heat.

A Precautionary measure: Prevent direct short
circuit between the positive and negative terminal
posts of the battery in battery assembly with metal
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tools or fault diagnosis with metal wires.

AWarning: It is necessary to connect the charger
with the battery properly before turning on the
charger or it may lead to personal injury.

AWarning: It is necessary to turn off the charger
before disassembling the battery or it may lead to
personal injury.

AAttention: It is avoided to carry out battery
charging onboard.

A Attention: It is not allowed to get close to the
battery being charged by the generator. If only
generator is applied in battery charging, it is required
continuous driving over 8 hours for complete charging
without any extra load on the charging system.

AWarning: In the process of charging equipment
application, it is necessary to follow the instruction of
the manufacture or it may lead to personal injury.

A Protection: Please wear safety goggles and
gloves.

A Emergency treatment: In the case of battery
burning, disconnect the external short-circuited metal
wire with the battery, using a monkey spanner or other
tools and it is not allowed to contact it with hands. At
the same time, put out the fire with extinguisher.
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Instruction and Operation

Generator

Air-cooled generator is adopted by Sunray series vehicle, conducting cooling via the air blowing from the fan behind
the pulley into the generator shell. The generator is the main power of the vehicle with the function of power
supplying to all electric equipments (except starter) in the normal operation of the starter (above the idle speed) as

well as battery charging.

Explosive View of Generator

1. Stator 2.Rear bearing 3.Rotor assembly 4 Retainer
5. Front bearing 6.Front cover 7.Pulley 8.Pulley nut
9.Fan guider 10. Double labyrinth seal 11.IC voltage regulator assembly ~ 12.Diode assembly

13. Rear cover

-4 -
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Diagnosis and Testing

Maintenance of Battery

L.

Battery status indicator (electric eye):

Green: There is sufficient electric quantity in the
battery for starting the vehicle normally.

Black: There is no sufficient electric quantity in
the battery and battery boost charge is needed.
White: The battery is scrapped and it is necessary
to carry out replacement.

Boost charge of Battery

Under the condition of vehicle starting, in the
case of abnormal applications like excessively
long-term operation of electricals, the electric eye
of the battery becomes darkened even the vehicle
fails to start because of the power loss of battery
due to the lack of normal battery charging caused
by long-term parking and vehicle electric leakage
or charging fault in vehicle generator. In this case,
it is necessary to carry out external charging
treatment to the battery.

Appearance inspection of the battery prior to
boost charge:

It is not allowed to charge the battery with a
broken case or acid leakage. Please replace the
battery after identifying the cause.

It is not allowed to carry out boost charge for the
battery with a broken terminal post. Please
replace the battery after identifying the cause.

It is not allowed to charge the battery with a
white electric eye. Please replace the battery.
Prior to boost charge, please clean the terminal
post, removing the oxide on the surface.

Precautions in charging:

Wear safety goggles.

Maintain ventilation in charging under normal
temperature.

It is not allowed to smoke in charging to prevent
the introduction of fire.

In the wire connection after charging, connect the
positive connecting wire firstly; in the wire
disconnection before charging, disconnect the
negative connecting wire firstly.

Battery boost charge:

Confirm that battery terminals are clean and
charging circuit is in good connection.

Connect the positive pole of the charger with that
of the battery while the negative pole of the
charger with that of the battery. Do not charge the
series connected battery (24V).
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As dual-purpose charger, one with constant
voltage of 16.0V (maximum permitted voltage
is equal or under 16.2V or large quantity of
water shall be electrolyzed which may lead to
liquid level decrease, white electric eye and
scrapped battery) and rated current of 25 ampere
shall be applied in battery charging until the
electric eye becomes green. The green electric
eye indicates the battery is charged completely.

In the case of no constant voltage charger for

battery charging, charge the battery with

constant current according to following
specifications:

(1) Select the charging current with rated
capacity of 1/8 ~ 1/10 ampere for battery
charging and at the end of charging, the
voltage of battery shall reach 16V without
any exceedance (in the case of black electric
eye of the battery with voltage under 16V at
the end of battery charging, there is no
influence to battery application.) When it
can not guaranteed the charging voltage
limit of the charger is under 16V, it is
necessary to monitor the end voltage of
battery to be charged, or there shall be
battery water loss due to overvoltage
charging even battery failure.

(2) After charging completion, verify the color
of battery electric eye. In the case of green
electric eye, it indicated that the battery is
charged completely. In the case of black
electric eye, verify whether charging
connecting wires are connected firmly,
connection points are clean and charging
voltage is 16V. Leave the battery as it is for
24 hours, measure its voltage and carry out
boost charge according to charging interest.

(3) In the case of white electric eye, it indicates
that there are bubbles in the electric eye and
shake the battery slightly to remove these
bubbles. If the electric eye is still white after
battery shaking (indicating electrolyte loss),
replace the battery.

For battery with voltage lower than 11V, there

may be incapable charging phenomenon at the

beginning of battery charging. The proportion of
sulfuric acid in the battery is close to pure water
and battery internal resistance becomes very
large due to serious battery power loss. In this

case, reduce the charging current or use a

charger with a higher power instead, with the

battery charging goes on, the proportion of
sulfuric acid in the battery increases and the
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charging current for battery can return to normal
gradually.

In the process of charging, if there is a large
quantity of acid spraying out from battery vent,
stop charging and identify the cause.

In the process of charging, when the battery
temperature exceeds 45 “C, stop charging. When
the battery is cooled down to room temperature,
go on to charge it with half charging current.

In the process of battery boost charge, check the
status of electric eye once an hour. In the case of
green electric eye, it indicates that the battery is
charged completely and stop charging.

After charging completion and relevant test, it is
recommended to apply grease on battery
terminals to avoid electrolytic corrosion.

Correct Application of Battery

The discharging time of battery in large current
should not be too long or pole plate shall be
deformed due to overheating that may lead to
short circuit or battery capacity reduction caused
by active material shedding. In the case of vehicle
start, each start time should not exceed 5 seconds
and the interval between continuous starts should
not less than 10~15 seconds;

In capacity inspection with high rate discharging
gauge (discharging meter), the discharging time
should not exceed 5 seconds;

In normal vehicle running, battery is in charging
state generally; In the case of low power supply
capacity of generator due to improper regulation
of  regulator, excessive  Dbattery  power
consumption due to frequent vehicle start or
serious battery power loss due to short circuit in
electric appliance, it is necessary to carry out
battery boost charge.

After 3 months of battery service time, when the
battery capacity is lower than 50% or
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phenomenons like underpowered vehicle starting,
dim lighting, abnormal honk etc., off-board boost
charge for battery shall be carried out as well as
normal maintenance. At the same time, pay
attention to batteries in the process of charging
for batteries with the same capacity and different
voltages shall not be charged together. It is not
allowed the mixed use of new and old batteries.

e The output voltage of vehicle voltage regulator
shall be measured after battery loading and shall
be regulated in the range of 13.8~14.8 V
according to vehicle service condition. The
recommended voltage is 14.4V. In the case of
frequent vehicle application, it is easy to cause
battery overcharge and the voltage should be
regulated to a lower one. On the contrary, in the
case of infrequent vehicle application or frequent
vehicle start, the voltage should be regulated to a
higher one. To avoid overcharge, the voltage
should be heightened while in summer it should
be lowered.

e In the case of long-term parking, the negative
terminal should be disconnected with vehicle to
avoid excessive self discharge and serious
sulfating. Under the condition of no battery
power loss, recharge the maintenance-free battery
once every 3 months. In the case of instant power
loss at the beginning of parking, it is necessary to
recharge the battery timely according to the
voltage. In general, when battery voltage is under
12.6V, it is necessary to recharge the battery.

It is not allowed for the battery discharging current to

exceed that of the maximum battery of the

manufacturer. In general, the discharging current is
4~5 times as large as that of 4~5C20 battery capacity.

It is not allows to test battery electrification with

short-circuit method.
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Diagnosis and Test
1. Fault diagnosis of Battery

Fault Fault symptoms Cause analysis Troubleshooting
Insufficient @ Voltage is approximately 12V @ Too low set value of vehicle | @ Replace the regulator
battery power
P @ Density is under 1.220dt regulator @ Carry out the off-board
. . . @ Power consumption is larger than charging
® I.Jndstrpowered vehicle starting, dim that of charging. o
lighting, low honk ® Eliminate  generator  or
. L. (3 High start frequency and short circuit faults
@ The capacity test is in the yellow driving distance .
area. @ Clean corrosions on
@ Insufficient power generation or terminals.
circuit fault
® Terminal corrosion or unfirm
connection
Overcharge D Perpetual reddish yellow of battery | @O Too high set valve of vehicle | O Regulate or replace the
case inner wall (operating bolt) regulator regulator
@ Separator carbonization or softening | @ Too large current in charging and | @ Charge according to relevant
® Red brown and thick electrolyte too long charging time regulations
. .. . ® Closed operating bolt in charging | @ For mild overcharge, clean it
@ Pulpy. 1sheddmg of positive active with water and recharge it
materia for application.
Overdischarge @ Voltage is under 10V @ Apply the undercharged battery (D Replace the circuit regulator
@ Density (proportion) is 1.100g/cm? @ V ehicle undercharge and too | @ Guarantee the quality and
® Tattletale gray and thick electrolyte long service time of battery quant‘ity of  off-board
® Short circuit in vehicle circuit charging
Eliminate circuit fault
@ Forget to turn off electric switch ® Eliminate circuit faults
i @ Keep a clear head in parking
® Impure electrolyte or serious self (to turn off the switch)
discharge
® Replace with a new battery
Short circuit @ Voltage is under 10V (D Lead leakage or foreign matter | @ Disassemble and analyze it
@ No voltage in faulted cell dropping in battery assembly @ Replace with a new batte
g P ry
L @ Pole plate bending in battery
3 No proportion in faulted cell assembly
@ (Si,moli(ing. and  bubbling in (3 Burrs of cluster plate pins
ischarging
Hol ks i tors.
® No response from the faulted cell in @ Holes or cracks in separators
charging ® Artificial damage
Open circuit (O Unusually instability of voltage @ Poor welding of terminal posts ® Repair
@ Lead leakage and cavities at the | @ Broken busbar @ Replace with a new battery
{)ggce Smm upper than the terminal ® Open welding of wall weld
® Measure voltage is under 10V and @ Broken intermediate terminal post
discharging returns zero
@ Unable current input in charging or
there is abnormal noise
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Diagnosis and Test
1. Fault diagnosis of Battery

Fault

Fault symptoms

Cause analysis

Troubleshooting

Improper

electrolyte filling

@ Peculiar smell of electrolyte

@ Density above

1.300dt
® Density is about 1.100dt after filling.

(proportion) s

@ Liquid color is light and whitish.

@ Impure electrolyte

@ Too high ratio of electrolyte
® Insufficient density

@ Do not fill pure water

(D Replace with a new battery

@ Adjust the density and carry
out boost charge

® After changing the
electrolyte, adjust charging
with acid of 1.400dt

active material

@ Excessive low battery capacity

® Perpetual red brown of cell wall and
operating bolt

@ Red brown electrolyte

® The electrolyte is reddish and there
is pulpy shedding of pole plate
active materials, separators are in
softening state and negative pole
plate active materials are softening
expansion.

® Massive shedding

@ Too large current in charging and
too long charging time

® Too large discharge capacity and
too long discharge time

@ High temperature and long service
time due to long-term vehicle
running

® Unqualified
manufacture

pole plate

Sulphating of | @ Excessively low battery capacity in | D Insufficient charging time and too | @O Overcharge method
ole plate i i ice ti
pole p discharging long service time @ Repetitive charging method
@ Too fast voltage descent speed in | @ Too long storage of battery with ® Washing treatment
discharging electrolyte and no timely boost ashing treatmen
® Early bubble generation in charging charge @ Replace with a new battery
. .. | ® Battery is in the status of liquid
@ Tl(:o fast and high voltage rise in loss and the exposure time of
charging terminal cluster is too long.
(® There are white granules and spots @ Too high electrolyte density
on pole plate surface.
® Too high electrolyte temperature
® Impure electrolyte
Battery cell | @ Low voltage (D Electrolyte flows among battery | ) Repair or replace the case
electrolyte . cells and cracks on battery case .
leakagey @ When connecting battery cells are o ¢ e @ Replace with a new battery
tilted, electrolyte flows. (2) There is vibration in
. e e . transportation.
® There is boiling in discharging.
® There is vibration in vehicle
running.
@ There are sparking and implosion.
® The heat seal is not firm.
Excessive (D Excessive sediments at the battery | @ Too high set valve of vehicle | @ Clean the sediments with
shedding of bottom circuit regulator washing method and charge

it for reuse

@ Replace with a new battery

-8-

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

SC Battery and Charging System

Diagnosis and Test
1. Fault diagnosis of Battery

Fault

Fault symptoms

Cause analysis

Troubleshooting

Excessive
shedding of
active material

(D Excessive sediments at the battery
bottom

@ Excessive low battery capacity

® Perpetual red brown of cell wall and
operating bolt

@ Red brown electrolyte

® The electrolyte is reddish and there
is pulpy shedding of pole plate
active materials, separators are in
softening state and negative pole
plate active materials are softening
expansion.

® Massive shedding

@D Too high set valve of vehicle
circuit regulator

@ Too large current in charging and
too long charging time

® Too large discharge capacity and
too long discharge time

@ High temperature and long service
time due to long-term vehicle
running

® Unqualified
manufacture

pole plate

(D Clean the sediments with
washing method and charge
it for reuse

@ Replace with a new battery

Reverse
installation of
polarities

(@ For one reversed cell, 8V
@ For two reversed cells, 4V
® For the whole reversed cells-12V

Manufacturing quality

@ Replace with a new battery

(@ Disassemble and reinstall

Reverse charging

(D The voltage is negative

(D Misconnection of positive and

(D Discharge the capacity of

@ Broken positive circuit

(® Holes and cracks in battery case and
cover

@ Aged and thin circuit
® Faulted operation of generator
@ Interference of external sparks

® Insufficient solder for terminal
post

® Broken busbar
(@ Dropped plate
Broken intermediate terminal post

© Broken pole plate

of polarities @ The colors of positive and negative negative polarities in charging battery after its reverse
. charging  of  polarities
terminal posts are reversed. completely
® The c((i)lors of pole plates are @ Charge the battery with
reversed. small current and then with
normal current in the case of
response of every cell
® For serious cases, replace
with a new battery
Battery @ Terminal post sparking @ Incorrect installation @ Firmly install
explosion

@ Replace the circuit
® Eliminate generator fault

@ Keep the battery away from
heat source

® Always
unblocked.

keep vent

® Replace with a new battery

Low capacity in
carly stage

(D Underpowered start
@ Low voltage value

® Slow response

(O Unfirm connection or circuit fault
@ It exceeds the storage period.

® Positive pole plate passivation

@ Negative pole plate oxidation

® Slightly leaky separator

@ Inspect the circuit carefully

@ Carry out boost charge
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Diagnosis and Test

Fault determination of battery
2. Appearance inspection

Items of Inspection Cause Troubleshooting
®  Battery case crash Replace with a new one
Damage
@  Incorrect installation
@  Loose connection or poor contact of terminal post Replace with a new one
Burn @  External short circuit
@O  Internal short circuit Replace with a new one
Case Explosion @  Inthe case of low electrolyte level, there will be internal spark.
® Blocked vent
@®  Overcharge Replace with a new one
Deformation @  Overcurrent charging
® Blocked vent
(@O  Damaged plastic case due to external impact Replace with a new one
Battery acid leakage @ Inversion or too large tilt angle of battery
®  Unfirm heat seal
(@D  External short circuit Replace with a new one
Terminal post melting loss @  Poor contact
®  Poor welding
3. Voltage inspection
When it is above 12.5V,the electric | Normal Load test
eye is green
When it is between 12.4 ~ 11V, the | Undercharge Boost charge
Voltage electric eye is black
@O  Overdischarge (Black electric) Replace with a new one
When it is equal to or under 10.5V @  Short circuit (in general, green electric eye)
®  Open circuit
Green area Normal —
Yellow area Undercharge Boost charge
boad test ®  Undercharge Replace with a new one
Red area
@  Short circuit or open circuit
-10 -
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Diagnosis and Test

Fault determination of Generator
Fault diagnosis of charging system

Fault symptoms

Fault diagnosis

Troubleshooting

No lightened charging indicator lamp
when the ignition switch is at the 2"
gear

@ Bulb fault

@ Looseness or oxidation of  generator
connectors or battery terminals, poor
connection of ground wire

® Faults in voltage regulator, rotor or brush
circuit

@ Ignition switch fault

@ Install a new bulb.

@ Clean and tighten cables of battery or
generator and apply acid proof grease.
Inspect ground wire connectors, clean
and tighten if necessary.

® Eliminate the open circuit fault

@ Install a new ignition switch

Incorrect  go-out of  charging
indicator lamp when the engine is in
operation

@ Loose drive belt

@ Loose or oxidized generator connector,
poor connection of ground wire

(® Unable contact of brush with rotor ring,
stuck brush in conduction direction, wear
and oil stains of brush. Wear of bearing
and slip ring, faults in voltage regulator or
rectifier assembly

(O Tension drive belt again
@ Clean and tighten connectors

® Inspect brush connector, clean/loosen
brush if necessary, install a new voltage
regulator or replace the faulted generator

Undercharge @ Loose drive belt @ Tension drive belt again
@ Fault in welding points of generator | @ Install a new voltage regulator or replace
connector the faulted generator if necessary
® Poor connection of ground wire between | 3 Clean and tighten connectors
voltage regulator and generator housing
Overcharge @ Voltage regulator fault @ Install a new voltage regulator or replace

the faulted generator if necessary

Noise in operation

(O Bearing wear
@ Loose pulley
® Belt wear

@ Install a new generator

@ Tension the pulley according to
specified torque. In the case of broken
shaft, replace the generator

@ Install a new belt
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Diagnosis and Test
Operating principle of generator
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The operating principle of generator: divide three-phase
alternating currents (AC) generated by the three-phase
windings into two paths: take one as field current to go
through 3 excitation diodes 1 to D+ end and voltage
regulator 5, then go through moving contacts and slip
rings to field winding, finally, return to the voltage
regulator through slip rings and sliding contacts; The
other one goes through positive rectifier diode of
three-phase full-wave velocity converter bridge to
electric appliances in the vehicle and then returns
through negative power diodes.

Terminal B+ is an output one and Terminal D+ is
connected to charging indicator lamp and ignition
switch in the external circuit and then is connected to
battery positive pole. When starting the engine, contact
points of the ignition switch are closed and form initial
field current in field winding with the charging indicator
lamps lightening simultaneously (lighting inspection). In
the case of engine in idling operation condition, the
indicator lamp goes out. During vehicle running, if the
charging indicator lamp is lightened, it indicates faults
in generator system.

The hybrid germanium transistor voltage regulator is
adopted in this generator, consisting of a ceramic wafer
with protective resistance and an integrated circuit
enclosed in seal housing. It plays a role in: keeping a
constant output current of AC generator in the case of
wide engine speed range and large output current
change.
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Diagnosis and Test

Precautions of generator maintenance

For the output current of generator is generated by
stators and rectified by rectifier diodes, please pay
attention to following aspects in generator inspection
and regulation:

1.

Pay attention to generator ground polarities and it
is not allowed to connect reversely. In the case of
reverse connection of generator and battery
polarities, it leads to positive conduction of
power diode and the diode is burnt by the large
current goes through it. Therefore, correct
polarities are necessary in battery replacement.

It is not allowed to use screw drivers or wires to
ground output terminal and housing of generator
for live wire test. For instant large current or high
voltage electromotive force generated by
induction may puncture or burn down the power
diode.

It is not allowed to connect two terminal posts for
test with screw drivers or wires or there shall be
fast rise of generator voltage which may lead to
voltage regulator damage.

In the case of fast charging with large current
from AC generator to battery, when the charging
current is discovered getting smaller or ever
being close to 0, please verify for the existence of
faults in charging part. In the case of voltage
regulator fault or excessively high voltage
regulation, please carry out maintenance as soon
as possible to avoid early damage in battery and
electric appliance of generator field winding.
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In the joint operation of generator and voltage
regulator, the output voltage is very stable.
However, in the case of their inspections and
applications, they should be connected to
on-board battery in parallel for application. When
the generator is outputting a large current, sudden
disconnection with battery may generate an
excessively high peak voltage. In this case, even
there is only a short-time existence of the peak
voltage, it may lead to damage of other electronic
parts. Therefore, pay attention to relevant
inspection and application, do not disconnect the
connection of generator in operation with battery
at any case.

It is necessary to guarantee the reliable
connection of the connecting ground wire
between the generator and chassis.

It is not allowed to ground the power supply lead
in the operation of generator or it may lead to
harness burn.

In generator inspection, it is necessary to fill the
generator sealed bearing with sufficient No.2
lithium base grease before the next maintenance.

It is not necessary to maintain the voltage

regulator, In the case of its damage, replace the
voltage regulator assembly.

-13 -
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Removal and Installation
Removal of Battery

A Warning: In general, explosive gas may be
generated by the battery. In the case of
misconduct of it, it may lead to personal injury.
Therefore, keep the battery out of flames, sparks
or burning objects. In the case of battery
charging or working close to the battery, it is
necessary to protect your face and eyes and
maintain good ventilation. Please follow relevant
instructions or it may lead to personal injury.

A Warning: Since there is sulfuric acid in the
battery, the contact of the sulfuric acid with the
skin, eyes or clothes should be avoided. In the
case of working close to the battery, it is
necessary to protect your eyes from being hurt by
the spilled out acid solution. Once the acid
solution comes into contact with skin or eyes, it
is necessary to wash with clean water for 15
minutes at least and go to a doctor immediately.
In the case of mistakenly swallow, it is necessary
to go to a doctor immediately or it may lead to
personal injury.

-14 -
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A The sequence of battery disconnection:
disconnect the negative connecting wire of the
battery and then the positive one.

A Warning: In the maintenance of auxiliary
restraint system or fuel system, do not apply the
audio hosting or the storage device of key
password. For the applications of these devices at
this moment, there is still a low current in vehicle
electric  system. Please follow relevant
instructions or it may lead to personal injury.

ANotice: Prior to battery ground wire removal, it is
necessary to confirm that the engine is stopped in
order to avoid vehicle electric system damage.

ANoﬁce: In the case of battery removal mentioned
in maintenance manual, please follow the
procedure for the removal.
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Removal and Installation

Removal of Battery
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Open the engine hood.

Unscrew mounting bolts of battery negative pole.
Remove the negative connecting wire of
battery.

Unscrew mounting bolts of battery positive pole.
Remove the positive connecting wire of
battery.

Take down the battery from vehicle.
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Removal and Installation
Installation of Battery

A Warning: In general, explosive gas may be
generated by the battery. In the case of
misconduct of it, it may lead to personal injury.
Therefore, keep the battery out of flames, sparks
or burning objects. In the case of battery
charging or working close to the battery, it is
necessary to protect your face and eyes and
maintain good ventilation. Please follow relevant
instructions or it may lead to personal injury.

A Caution: Prior to connection of battery ground
wire, it is necessary to confirm that all electric
systems are turned off in order to avoid vehicle
electric system damage.

A Do not tilt the battery with an angle over 40°

Alt is not allowed to place the battery up side down
or place it laterally.

A It is not allowed to install the battery with
electric leakage onto the vehicle.

Alnspect the transportation tray for battery for the
existence of screws and nuts and remove them in
order to avoid secondary damage of the battery.

AThe sequence of battery connection: connect the
positive connecting wire of the battery and then
the negative one.

-16 -
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A Warning: Since there is sulfuric acid in the
battery, the contact of the sulfuric acid with the
skin, eyes or clothes should be avoided. In the
case of working close to the battery, it is
necessary to protect your eyes from being hurt by
the spilled out acid solution. Once the acid
solution comes into contact with skin or eyes, it
is necessary to wash with clean water for 15
minutes at least and go to a doctor immediately.
In the case of mistakenly swallow, it is necessary
to go to a doctor immediately or it may lead to
personal injury.

ANotice: In the case of battery removal mentioned
in maintenance manual, please follow the
procedure for the removal.

A Prior to battery installation, it is necessary to
confirm that the electric eye is green.

Alt is not allowed to install the battery with a black
electric eye onto the vehicle.

AI‘[ is not allowed to knock or twist terminal posts
in battery installation.

A In battery installation, make sure that all electric
appliances are “OFF”.
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Removal and Installation
Installation of Battery
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1.

2.

3.

4.

Open the engine hood.

Place the battery on its support plate steady.

Install the positive connecting wire of battery.
Tighten mounting bolts of battery positive
pole.

Install the negative connecting wire of battery.
Tighten mounting bolts of battery
negative pole.
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Removal and Installation

Removal of Generator

1. Disconnect the battery connection.

2. Remove the front bumper.

3. Remove the condenser, intercooler and water tank.

4. Remove the cooling fan.

-18 -
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Removal and Installation

Removal of Generator
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5.

6.

7.

8.

Unscrew tension bolts of generator.

Remove the generator belt.

Remove the mounting bolts of generator.

Disconnect the generator harness connectors.
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Removal and Installation

Removal of Generator

9. Remove the generator.

-20 -
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Removal and Installation

Installation of Generator
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L.

2.

3.

4.

Connect the generator harness connectors.

Install mounting bolts of generator.

Install the generator belt.

Tighten tension bolts of generator.
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Instrument and Warning System

Applied models: SUNRAY products manufactured by JAC
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Instruction and Operation
Combination instrument

Sunray instruments are all-digital instruments which take stepping motors as the structural forms. Analog or
digital signals of all sensors are converted into digital signals via processing of central processing units (CPU) to
drive the stepping motors. After the processing, the drive signals are sent to respective indicating instruments of
stepping motors and actuate their operations.

Locations of combination instruments:

Sunray combination instrument is in front of the driver.

-24 -
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Instruction and Operation
Performance characteristics of the combination instrument:
All-digital instruments are adopted in Sunray series, which do not only eliminate disadvantages of conventional

analog display instruments, but also possess following advantages:
L.

2.

The indication accuracy may reach 1/12°as the
highest.

It enables the stable indication without the
application of damping oil and pointer balancer.

It enables easy installation and debugging without
any hysteresis errors that the instrument possesses
good reliability, good consistency and strong
vibration resistance.

It enables long service life and wide operating
range of -40°~+85°.

It enables low voltage (5V) and low current drive,
all-digital control and low consumption.

It enables strong anti-interference.

It enables smaller thickness and weight of the
instrument.

LED is applied as indicator lamps and backlights
which enables lower power consumption, longer
service life and lower heat. And LED backlight
technology is adopted for homogeneous and soft
lighting.
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9.

10.

11.

12.

LCD is applied for mileage display and mileage
subtotal to avoid stuck phenomenon with the
application of gear display and it is easily installed
and debugged.

SMD parts and reflow soldering technology may
prevent the instrument from faults caused by
insufficient solder and void and enable lower
weight of the instrument.

Software warning is adopted in fuel warning and
the fuel warning switch in the sensor can be
revocatory.

With proper modifications of instrument software
parameters, the instrument can be applicable to
vehicles with different gear ratios, speeds, fuels and
temperature sensors and the applicable range is
very wide.
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Diagnosis and Test
Function description of the combination instrument

D & B 200
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Water temperature gauge

It processes water temperature signals received by
the instrument, converts these signals to voltage
signals firstly then to digital signals via AD and
controls the water temperature stepping motor for
the indication of corresponding values.

Tachometer

It carries out the algorithmic-processing for signals
sent by the generator, controls the speed stepping
motor for the indication of corresponding values.
Corresponding speed signal frequency for every
1000R/MIN is 260HZ.

Speedometer

It carries out the algorithmic-processing for signals
sent by the vehicle speed sensor and controls the
vehicle speed stepping motor for the indication of
corresponding values.

Fuel gauge

It processes resistance signals sent by the fuel
sensor, converts these signals to voltage signals
firstly then to digital signals via AD and controls
the fuel stepping motor for the indication of
corresponding values.
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Diagnosis and Test

Function description of the combination instrument

5. Accumulative total and subtotal odometer
The LCD is applied for the indication of total
mileage and subtotal mileage. The display interface
can be switched via the application of the adjusting
lever at the right side. The subtotal odometer can

TAI P g g g g B B be reset via pressing the adjusting lever for 2S.
ODO

6. Water temperature warning lamp
In the case of overhigh engine antifreeze
temperature, the warning lamp lightens.

7.  Brake shoe wear indicator lamp
In the case of friction lining wear with a certain
extent, the brake shoe wear indicator lamp will be
lit to remind you of brake lining replacement.

8. Engine oil pressure warning lamp
In the case of excessively low engine oil pressure,
the warning lamp will keep lit after engine start or
it will be lit during vehicle running, indicating
insufficient engine oil pressure.
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Diagnosis and Test

Function description of the combination instrument
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10.

11.

12.

Charging warning lamp

If the indicator lamp keeps lit or it will be lit during
vehicle running, it indicates that there may be
electrical faults in the charging system.

Exhaust fault indicator lamp
In the case of exhaust emission exceeding the
standard value, this lamp will be lit.

Fuel filter warning lamp

In the case of water level of oil-water separator
reaching danger level, the oil-water separator water
volume indicator lamp lightens.

Diesel oil preheating indicator lamp

The preheating indicator lamp may keep lit for a
while or go out immediately. The lit time varies
according to the engine and coolant temperatures.
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Function description of the combination instrument
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13.

EPC indicator lamp
If the indicator lamp is in the state of normally on,
it indicates that there are electronic faults.

14. Seat belt warning lamp

15.

16.

It will keep lit until the driver’s seat belt has been
fastened.

Left turn signal indicator lamp

When the left turn signal lamp is lit, this indicator
lamp will be lit together with a turn indicator lamp
in the corresponding direction. When the turn
signal lamp is turned off, this indicator lamp will
go out automatically.

Right turn signal indicator lamp

When the right turn signal lamp is lit, this indicator
lamp will be lit together with a turn indicator lamp.
When the turn signal lamp is turned off, this
indicator lamp will go out automatically.
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Function description of the combination instrument
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17. Upper beam indicator lamp

18.

19.

20.

When the upper beam headlamp is connected, this
indicator lamp will be lit.

Airbag indicator lamp

If the airbag indicator lamp keeps lit or is lit during
vehicle running, it indicates that there are
abnormalities in airbag system.

ABS signal lamp

In the case of opening door with key or vehicle
self-inspection, the ABS lamp may keep lit for a
few seconds then go out. If the lamp does not
lighten or keep lit, it indicated that there are faults
in ABS.

Parking brake indicator lamp

When the hand brake is pulled up, the indicator
lamp lightens automatically and the lamp will go
out with the hand brake down.
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Function description of the combination instrument

21. Front fog lamp indicator lamp
When the front fog lamp is lit, corresponding mark
of the indicator lamp will be lit. When the fog lamp
is turned off, corresponding indicator lamp goes
out.

22. Rear fog lamp indicator lamp
When the rear lamp is lit, corresponding mark of
the indicator lamp will be lit. When the fog lamp is
turned off, corresponding indicator lamp goes out.

23. Door open warning lamp
When doors are not closed, the indicator lamp
keeps lit until all doors are closed and locked
completely.

24. Fuel warning lamp
When the remaining fuel in the fuel tank is lower
than the warning level, the fuel warning lamp
lightens to remain the driver of fuel filling.
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Diagnosis and Test

Definitions of instrument pins

Terminal NO. Terminal name Terminal NO. Terminal name

Al Back lighting(-) B1 Right turn(+)

A2 Back lighting (+) B2 Upper beam(+)
A3 Frequency division output B3 NC

A4 Main relay B4 Instrument LIN communication
AS Oil-water separator(+) BS5 NC

A6 NC B6 NC

A7 NC B7 NC

A8 NC B8 NC

A9 NC B9 NC
A10 Engine fault(-) B10 NC

All Charging indicator lamp(-) B11 NC

Al2 Engine oil pressure(-) B12 NC
Al3 Brake fault(-) B13 NC
Al4 Engine inspection(EPC)(-) B14 NC
Al5 NC BI5 NC

Al6 Engine fault(-) B16 NC

Al7 NC B17 Parking brake(-)
Al8 Water temperature signal B18 Preheating(-)
Al9 Fuel signal B19 Seat belt(-)
A20 Vehicle speed signal B20 Door open indicator lamp(-)
A21 Speed signal B21 NC

A22 Constant power supply B22 Rear fog lamp(+)
A23 GROUND B23 Front fog lamp(+)
A24 Ignition B24 NC

A25 GROUND B25 NC

A26 NC B26 NC

A27 ABS B27 NC

A28 NC B28 NC

A29 GROUND B29 NC

A30 NC B30 NC

A31 NC B31 NC

A32 Left turn(+) B32 NC
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Removal and Installation

Removal of the instrument
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1.

2.

3.

4.

Disconnect the connecting wire of battery.

Remove the steering wheel.

Remove the protecting cover of the steering wheel.

Remove mounting bolts of the instrument.
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Removal and Installation

Removal of the instrument

5. Disconnect the connector plug of the instrument.

6. Take out the instrument.
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Specification

Technical parameter of the instrument

length.

Item Technical parameter Remark
Operating temperature range of the 30°C ~65C
instrument
Storage temperature range of the -40°C ~75°C
instrument
Operatmgivoltage range of the 10 8V~ 16V
nstrument
Static operating current of the instrument (3mA
Item Technical parameter Remark
(DElementary errors of speedometer under
higher speed shall be according to the
agreement of the customer and
manufacture.
Speedometer The tolerance of speedometer indication errors ®Th§ errgr for upper limit shall not be
P should be equal to or under +2%. reviewed.
® In the case of special requirements of
customers, the elementary errors shall be
reviewed according to  enterprise
standard  approved via  specified
procedures or customers’ requirements.
(DUnder low speed, the error shall be equal
to or smaller than 30% of scale upper
limit.
The elementary errors of the tachometer @Under medium and high speed,  the
hould b T der £10% under 1 error shall be larger than 30% of scale
Tachometer should be equal to or under £10% under low upper limit
speed and +10% under medium and high ’
speed. ®In the case of special requirements of
customers, the elementary errors shall be
reviewed according to  enterprise
standard  approved via  specified
procedures or customers’ requirements.
In the case of special requirements of
The elementary errors of the fuel gauge | customers,the elementary errors shall be
Fuel gauge should not exceed +8% of scale full arc | reviewed according to enterprise standard

approved via specified procedures or
customers’ requirements.

Water temperature gauge

The elementary errors of the water
temperature gauge should not exceed +6%
of scale full arc length.

In the case of special requirements of
customers,the elementary errors shall be
reviewed according to enterprise standard
approved via specified procedures or
customers’requirements.
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ETACS Body Computer

Applied models: SUNRAY products manufactured by JAC
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ET ETACS Body Computer
Instruction and Operation

ETACS body computer

SUNRAY ETACS is for controlling a majority of electrical systems and equipments on vehicle, such as front water
sprayer, front wiper, key hole lamp, interior ceiling lamp, anti-theft alarm bell, seat belt alarm, power window, rear fog
lamp, rear defroster, front fog lamp, step lamp, small lamp, headlamp, hazard warning lamp, and locking device.
ETACS control is achieved based on status of various equipments, including signals from driver side door and its
locking device, front passenger door and its locking device, vehicle speed signal, rear fog lamp switch, front fog lamp
switch, small lamp switch, headlamp switch, front water sprayer switch, front wiper switch, hand brake switch, rear
defroster switch, key insertion, ignition switch, seat belt and so on.

Mounting position of ETACS
ETACS is installed below the glove box of instrument panel.
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Instruction and Operation

Introduction to ETACS functions

SUNRAY ETACS defines 17 kinds of function listed below:
Washer & Wiper Control

Variable Intermittent Wiper Control
Ignition Key Hole Illumination Control
Front Ceiling Lamp Illumination Control
Parking Start Warning

Seat Belt Warning Timer

Power Window Timer

Tail Lamp Auto Cut

Rear Fog Lamp Control

Power Door Latch Control

Key Management Control

Induction Conflict Control

Auto Locking

Key-Out Auto Door Unlock

Step Lamp Control

Middle Door Control

Password Input

OFOZEZrA-"ZOTEOO®»
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Diagnosis and Testing

System structure
System structure chart:

Remote control
receiving

U
E
T
A
C
S

. Sensor .
input |:>

Interior

|:> electrical

equipments

- Switch |:>
" input

1. SUNRAY ETACS is a centralized control module
for body electrical equipments.

2.  Body electrical control system mainly consists of
ETACS, sensor input, switch input, remote control
receiving input and interior electrical equipments.

3. Every parts of body electrical control system are
connected through interior harnesses.

4. ETACS shall make the interior -electrical
equipments actuate after judgment based on
various input quantities.
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Washer & Wiper Control

Turn the ignition switch to “ON” position.

e If the washer is switched on over 0.6 sec, the
wiper shall operate in T1 (0.6+0.1s) after the
start of washer switch and it shall perform 3
T4 cycles (viz. 3 times) of wiping after the
switch is off.

e  [f the washer is switched on within 0.2-0.6 sec
(T3), the wiper shall perform one time of
wiping.

T1: 0.6%0.1 sec

T2:2.5—3.8 sec

T3: 0.2—0.6 sec (MAX)

T4: One cycle of wiping

Variable intermittent wiper

Turn the ignition switch to “ON” position. The
wiper shall operate after the intermittent switch is
turned on in T1 (0.3S), each time of wiping for T2
(0.7£0.1S) with interval adjustable within
2.6+0.7S(VR=0KQ)~18.0+1S(VR=50KQ)  when
the vehicle speed is 0Km/h.

When the vehicle speed is over 100Km/h, the
wiping interval is adjustable within
1.0+£0.2S(VR=0KQ)~10.0+1S(VR=50KQ).

T1: 0.3 sec

T2:0.7£0.1 sec

T3: When the vehicle speed is 0Km/h, the interval

is adjustable within:

e 2.6+0.7S~8.0£1S(VR=50KQ)
When the vehicle speed is 100Km/h, the
interval is adjustable within:

e 1.0+£0.2S~10.0+1S(VR=50KQ)

Ignition Key Hole Illumination Control

Turn the ignition switch to “OFF” position. The
ignition key hole lamp shall lighten when any of
front doors open and shall go out in T1 (10+1S)
after the front door is closed. With the front doors
open, if your turn the ignition switch to “ON”
position, the lamp shall go out.

T1: 10+1sec
T2: 0~10sec
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Front Ceiling Lamp Illumination Control (Decayed
Room Lamp)

With the front ceiling lamp set to “DOOR”
position, the front ceiling lamp shall lighten when
the front door is open. When the front door is
closed, the lamp shall go out gradually in
T1(5.5+£0.5S) with the ignition switch turned to
“ACC” position or shall go out directly with the
ignition switch turned to “ON” position.

T1:5.5+0.5 sec

Parking Start Warning

Turn the ignition switch to “ON” position. With the
parking brake handle unreleased, when the vehicle
speed is over 17Km/h, the door bell shall ring
intermittently with interval of T1(0.3+0.1S) and it
shall stop ringing with the handle released. If the
vehicle speed is lower than 17Km/h, there is no
alarm.

TT: 0.3£0.1 sec

Seat Belt Warning Timer

Turn the ignition switch to “ON” position. If the
driver’s seat belt is unfastened, the seat belt
warning lamp shall flicker with 50% duty cycle and
time of T1(0.3+0.1sec), and the door bell shall ring
for T3 (6xlsec) with an interval of
T2(0.45+0.1sec). If the seat belt is fastened, the
warning lamp shall flicker once without any alarm.
If the seat belt is released, the warning lamp shall
flicker with alarm and if the seat belt is fastened
again, the alarm shall stop. Unfastening seat belt
indicator shall be normally on after one cycle of
flickering, but the the seat belt indicator shall go
out after one cycle of flickering.

T1:0.3£0.1 sec

T2:0.45%0.1 sec

T3: 6£1 sec

Power Window Auto Rising

Auto window rising shall be achieved after the
vehicle is locked properly by remote control.
Windows at both driver and front passenger sides
shall rise simultaneously and the maximum rise
time is 4.5 sec.
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Power Window Timer

When the ignition switch is turned to “ON”
position, the power windows are operable with
front doors closed. When the ignition switch is
turned to “LOCK” or “ACC” position, the power
windows are operable within T1 (30+3sec);
however, if any of front doors opens within this
period, the power windows are inoperable.

T1: 30£3 sec

Tail Lamp Auto Cut

Tail lamps shall lighten in any case once the

lighting switch (on the left of combination switch)

is turned from OFF to ON.

Tail lamp auto cut is controlled by the procedures

below:

e Lighting switch (on the left of combination
switch) is turned from ON to OFF.

e  With the key pulled out, when the driver side
door opens, the tail lamp shall go out.

e If you insert the key again, the tail lamp shall
lighten.

Note: Tail lamps mentioned here refer to small

lamps.

Rear Fog Lamp Control

With the ignition switch turned to “OFF” position,
the lighting switch (on the left of combination
switch) and front fog lamp switch turned on, if you
turn on the rear fog lamp switch, the rear fog lamps
won’t lighten. With the ignition switch turned to
“ON” position, the lighting switch (on the left of
combination switch) turned to small lamp position,
and front fog lamp switch turned on, if you turn on
the rear fog lamp switch, the rear fog lamps shall
lighten and at this time if you turn off the front fog
lamps, the rear fog lamps shall be turned off
simultaneously. When the lighting switch is turned
to lighting position, the operation of rear fog lamps
won’t be affected by the front fog lamps, viz. with
front fog lamp switch off, the rear fog lamps can be
separately controlled by the rear fog lamp switch.
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1.

12.

13.

Power Door Latch Control

Four door locks can be controlled through doors at
driver side and front passenger side. If you push
down the driver side door latch, doors shall be
locked with the door lock signal output by locking
device; if you pull up the driver side door latch,
doors shall be unlocked with the door unlock signal
output by locking device. It is the same for the
front passenger side door.

Key Management Control

With the key in and driver side door open, if you
push down the latch switch, doors cannot be locked
after a door lock signal output by locking device.
If you hold the latch switch, a door unlock signal is
output by locking device and then 3 unlock signals
are output. The driver side door is closed within T3
(Osec.<T3<0.5sec.) after the latch switch is
pressed; at the same time, if latch switch is pulled
up, doors won’t be locked with an unlock signal
output.

T1: 0.5£0.1 sec
T2: 1+0.1 sec
T3: 0SEC.<T3<0.5 sec

Induction Conflict Control

In case of collision, the airbag expands and the
airbag controller outputs a 0OV signal to ETACS,
and then ETACS output an unlock signal to the
locking device, which output an unlock action
lasting for T3 (5sec) in T2 (40msec), so the doors
are under unlocked status.

T1: 200 msec
T2: 40 msec
T3: 5 sec
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14.

15.

16.

17.

Auto Locking.

With the ignition switch turned to “ON” position
and the doors unlocked, the doors shall be locked
automatically in T1 (1£0.3sec) after the vehicle
speed exceeds 40Km/h. If the doors are unlocked
by locking device during travelling, they shall be
locked automatically again in T1 (1£0.3sec).

T1: 1£0.3 sec

Key-Out Auto Door Unlock

With the door locked, if the ignition key is pulled
out, the doors shall be unlocked after an unlock
signal of T1 (0.5+0.1 sec) is output by the locking
relay.

T1: 0.5+0.1 sec

Step Lamp Control

The left step lamp shall lighten with the left middle
door open and go out with the door closed. The
right step lamp shall lighten with the right middle
door open and go out with the door closed. The step
lamps shall go out automatically if the middle door
open time exceeds 15 minutes.

Middle Door Control

Middle door auto locking

e With the left and right front doors locked, if
you open and then close the middle door, the
middle door shall be locked automatically in 8
sec. (Please refer to the left figure.)
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With the middle door open, if you press
“Unlock” key on the remote control, the middle
door shall be locked in 0.5 sec after the door is
closed. (Please refer to the left figure.)

18. Password Learning Input

If you press the password learning switch, the
fault lamp shall lighten entering into password
learning mode. The learning time is 10 sec in
total.

Press every key of the remote controller once.
The fault lamp shall go out after the first key is
pressed. Four keys in total can be learned
within 10 sec after starting the password
learning key.

Conduct detection for remote control password
learning.

Enter into password learning mode with the
previous memory deleted automatically.
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S/N

Item

Function

Washer & Wiper
Control

Turn the ignition switch to “ON” position. 1. If the washer is switched on over 0.6 sec, the wiper
shall operate in T1 (0.6+0.1s) after the start of washer switch and it shall perform 3 T4 cycles (viz. 3
times) of wiping after the switch is off; 2. If the washer is switched on within 0.2-0.6 sec (T3), the
wiper shall perform one time of wiping.

Variable intermittent
wiper

Turn the ignition switch to “ON” position. The wiper shall operate after the intermittent switch is
turned on in T1 (0.3S), each time of wiping for T2 (0.7+0.1S) with interval adjustable within
(1£0.5S~11£1S). When the vehicle speed is over 40Km/h, the interval T3 shall shorten by 4 sec.

Back window defroster
timer

With the generator being charged, if you turn on the defroster switch, the defroster relay shall operate
for T1 (20£2min). If the interval of pressing defroster switch is less than T1, the defrosting function
is cancelled after the second time of pressing switch.

Ignition Key Hole
Illumination Control

Turn the ignition switch to “OFF” position. The ignition key hole lamp shall lighten when any of
front doors open and shall go out in T1 (10+1S) after the front door is closed. With the front doors
open, if your insert the key in, the lamp shall go out. If the key is pulled out with the front door open,
the lamp shall lighten and shall go out in T1 (10+1S) after the front door is closed. With the key not
inserted, if you open the front door, the lamp shall lighten. The lamp shall go out immediately if the
key is inserted within T2 (0-10S) after the front door is closed and it shall go out in T1 (10£1S) after
the front door is closed if the key is not inserted within T2 (0-10S).

Front Ceiling Lamp
[llumination Control

With the front ceiling lamp set to “DOOR” position, the front ceiling lamp shall lighten when the
front door is open. When the front door is closed, the lamp shall go out gradually in T1 (5.5+0.5S)
with the ignition switch turned to “ACC” position or shall go out directly with the ignition switch
turned to “ON” position.

Parking Start Warning

Turn the ignition switch to “ON” position. With the parking brake handle unreleased, when the
vehicle speed is over 3 Km/h, the door bell shall ring intermittently with interval of T1 (0.3+0.1S)
and it shall stop ringing with the handle released. If the vehicle speed is lower than 3 Km/h, there is
no alarm.

Seat Belt Warning
Timer

Turn the ignition switch to “ON” position. If the driver’s seat belt is unfastened, the seat belt warning
lamp shall flicker with 50% duty cycle and time of T1(0.3+0.1 sec), and the door bell shall ring for
T3 (6+1 sec) with an interval of T2(0.45+0.1 sec). If the seat belt is fastened, the warning lamp shall
flicker once without any alarm. If the seat belt is released, the warning lamp shall flicker with alarm
and if the seat belt is fastened again, the alarm shall stop.

Power Window Timer

When the ignition switch is turned to “ON” position, the power windows are operable with front
doors closed. When the ignition switch is turned to “LOCK” or “ACC” position, the power windows
are operable within T1 (30£3 sec); however, if any of front doors opens within this period, the power
windows are inoperable.

Tail Lamp Auto Cut

With the key inserted, the lighting switch (on the combination switch) turned on and the driver side
door closed, the tail lamp shall lighten; with the key pulled out and the tail lamp switch still on, the
tail lamp shall lighten but it shall go out if the driver side door opens; when the key is inserted again,
the tail lamp shall lighten until the key is pulled out. Under normal condition, with the tail lamp
switch on, the tail lamps shall lighten regardless of key insertion or not or the door status. (Tail lamps
mentioned here refer to small lamps.)

10

Rear Fog Lamp Control

With the ignition switch turned to “OFF” position, the lighting switch (on the left of combination
switch) and front fog lamp switch turned on, if you turn on the rear fog lamp switch, the rear fog
lamps won’t lighten. With the ignition switch turned to “ON” position, the lighting switch (on the left
of combination switch) turned to small lamp position, and front fog lamp switch turned on, if you
turn on the rear fog lamp switch, the rear fog lamps shall lighten and at this time if you turn off the
front fog lamps, the rear fog lamps shall be turned off simultaneously. If the lighting switch is turned
off at this time, the rear fog lamps shall go out.

11

Power Door Latch
Control

Four door locks can be controlled through doors at driver side and front passenger side. If you push
down the driver side door latch, doors shall be locked with the door lock signal output by locking
device; if you pull up the driver side door latch, doors shall be unlocked with the door unlock signal
output by locking device. It is the same for the front passenger side door.
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S/N

Item

Function

12

Key Management Control

With the key in and driver side door open, if you push down the latch switch, doors
cannot be locked after a door lock signal output by locking device. If you hold the latch
switch, a door unlock signal is output by locking device and then 3 unlock signals are
output. The driver side door is closed within T3 (0 sec.<T3<0.5 sec.) after the latch
switch is pressed; at the same time, if latch switch is pulled up, doors won’t be locked
with an unlock signal output.

13

Induction Conflict Control

In case of collision, the airbag expands and the airbag controller outputs a OV signal to
ETACS, and then ETACS output an unlock signal to the locking device, which output an
unlock action lasting for T3 (5 sec) in T2 (40 msec), so the doors are under unlocked
status.

14

Auto Locking

With the ignition switch turned to “ON” position and the doors unlocked, the doors shall
be locked automatically in T1 (1£0.3 sec) after the vehicle speed exceeds 40Km/h. If the
doors are unlocked by locking device during travelling, they shall be locked
automatically again in T1 (1+0.3 sec).

15

Key-Out Auto Door Unlock

With the door locked, if the ignition key is pulled out, the doors shall be unlocked after
an unlock signal of T1(0.5+0.1 sec) is output by the locking relay.

16

Warning Function

With all doors and engine hood closed, if you use remote controller for locking, the
vehicle shall be under warning status after the hazard warning lamp flickers T2 (1.0+0.2
sec); if you use remote controller for locking under all doors are not closed, the doors
shall be locked but the vehicle is not under warning status and it shall be under warning
status if all doors are closed.

17

Warning Off

If you use the remote controller to release warning status, the doors shall be unlocked,
the hazard warning lamp shall flicker T1 (0.5+0.1 sec) and flicker another T1 sec in T2
(0.5£0.1 sec).

18

Step Lamp Control

The step lamp shall lighten with the middle door open and go out with the door closed.
The step lamp shall go out automatically if the middle door open time exceeds 15
minutes. (Please refer to figure below.)

19

Middle Door Control

a. With the left and right front doors locked, if you open and then close the middle door,
the middle door shall be locked automatically in 8 sec.

b. With the middle door open, if you press “Unlock” key on the remote control, the
middle door shall be locked in 0.5 sec after the door is closed.

20

Remote Control Window
Rising

When using remote controller to set warning and perform locking, ETACS shall output
left/right front window rising signal.

21

Password Input

a. Start the decoder switch;

b. Press any one of keys on the remote controller and press again after 3 sec of pause;

c¢. Perform remote control detection;

d. If more than one remote controller is in need of learning, please repeat steps a, b and
c. One key can be learned each time. Two keys can be learned in total.
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Diagnosis and Service

S/N

Function

Service Methods and Phenomena

Warning-off

a. Press “Learning” key on decoder and the fault lamp lightens.

b. If you press the “Warning-off” switch on the remote control, the fault lamp shall go out; if you
press “Unlock” switch in 8 sec, the fault lamp shall flicker twice and then go out with the door latch
unlocked; if you press the “Lock” switch on the remote control, the fault lamp shall lighten and then
go out with door latch locked and power window auto rising.

c. At this time, if you open the left door, the front ceiling lamp, ignition key hole lamp and anti-theft
relay shall operate with intermittent flickering of fault lamp and alarm sound; if you close the left
door and press the “Lock” key on the remote control, the interior lamp and ignition key hole lamp
shall go out and the anti-theft relay shall stop operating, with fault lamp and alarm off, power
window auto rising on, door latch locked.

Detection of ignition
switch and power window

With the ignition switch turned to “ON” position, the power windows are operable and the seat belt
indicator flickers.

Back window defogging
detection

With the generator turned on, the rear defogging device shall operate once the switch is pressed and
shall stop operation once it is pressed again. With the generator turned off, the rear defogging shall
stop.

Front washer detection

Press the front washer switch for 1 sec and release it. Check if the wiper stops after operating for 2
sec.

Front wiper delay
detection

With the ignition key in and front wiper intermittent switch pressed, check the operating cycle of
front wiper. If you press the front wiper regulating switch, the front wiper operating cycle shall be
lengthened. Release the wiper intermittent switch and wiper regulating switch, and then turn off the
ignition switch.

Driver side door (left
door) detection

If you open the driver side door, the front ceiling lamp and ignition key hole lamp shall lighten; if
you close the door, the front ceiling lamp shall go out gradually and the ignition key hole lamp shall
go out in 6 sec.

Front passenger side door
(right door) detection

Same as the driver side door detection.

Middle door detection

If you open the middle door, the front ceiling lamp and step lamp shall lighten; if you close the door,
the step lamp shall go out and the front ceiling lamp shall go out gradually.

Seat belt detection

With the ignition switch turned to “ON” position, if the seat belt is unfastened, the seat belt indicator
shall flicker 10 times with buzzer ringing 10 times.

10

Detection of lamps

With the driver side door open, small lamp switch on and key inserted, the small lamps and front
ceiling lamp lighten; with key pulled out, the small lamps go out.

With ignition switch turned to “ON” position, small lamp switch and front fog lamp switch on, rear
fog lamps lighten once the switch is pressed and they go out once the switch is pressed again. With
rear fog lamps on, they go out once the front fog lamp switch is turned off. Then if the small lamp
switch is turned off and headlamp switch is turned on, rear fog lamps are operable separately without
the front fog lamp switch on. With lighting lamp reset, front fog lamps, rear fog lamps and small
lamps go out.

11

Door latch detection

If the left front door latch is locked, all door latches inside shall be locked; if the left front door latch
is unlocked, all door latches inside shall be unlocked. It is the same for the right front door latch.

12

Auto unlocking

With door latch locked and ignition key pulled out, the door latch shall be unlocked.

13

40Km auto locking

With the ignition switch turned to “ON” position, if the vehicle speed exceeds 40Km/h, the door
latch shall be locked automatically.

14

Warning detection

a. With ignition switch turned off and ignition key pulled out, if you open the middle door, the front
ceiling lamp and step lamps shall lighten; if you press “Lock” key, the locking lamp shall lighten and
then go out, with power window auto rising. If you close the middle door, the front ceiling lamp and
step lamps shall go out and the fault lamp shall lighten and then go out.

b. If you open and then close the left door, the front ceiling lamp and ignition key hole lamp shall
lighten and the anti-theft relay shall operate with intermittent flickering of fault lamp and alarm
sound; if you press “Lock” key, door latch shall be locked, fault lamp shall lighten and then go out,
and power window shall rise automatically.

c. Itis the same for right door.

d. If you open the middle door, the front ceiling lamp and step lamps shall lighten and the anti-theft
relay shall operate with intermittent flickering of fault lamp and alarm sound; if you close the middle
door, the step lamps shall go out; if you press “Lock” key, door latch shall be locked, fault lamp shall
lighten and then go out, and power window shall rise automatically.
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ET ETACS Body Computer

Diagnosis and Testing
ETACS Pin Definition

ETACS A

ETACS B

10

11/12]13]14]15

19

16

17

18

20

)k

23

24

10{1112]13

19120

14

)k

15/16/17/18

2324

AMP316370—6 (Whit)

AMP316370~6 (Gray)

Port No. Port Name Input/Output Initial Status Operating Status Remark
Al Interior lamp Output High level Low level
A2 Anti-theft relay Output High level (NC) Low level Reserved
A3 Front wiper relay Output High level Low level
A4 Rear defroster relay Output High level Low level
AS Seat belt warning lamp Output High level Low level
A6 Rear fog lamp relay Output High level Low level
A7 Step lamps Output NC Low level
A8 Door locking relay Output High level Low level
A9
A10 B+
All Door unlocking relay Output High level Low level
Al2 Middle door switch Input NC (door closed) Low L‘;’ei)(d"or
Al3 Small lamp relay Output High level Low level
Al4 Anti-theft alarm bell Output High level Low level Reserved
AlS Power window relay Output High level Low level
Al6
Al7 Front passenger side door switch Input NC Low level
Al8 Hazard warning lamp relay Output High level Low level
A19 Ground
A20 Key hole lamp Output High level Low level
A2l
A22
A23
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ET ETACS Body Computer

Diagnosis and Testing
ETACS Pin Definition (Continued)

Port No. Port Name Input/Output Initial Status Operating Status Remark
A24 Vehicle speed signal Input NC Pulse
Bl Driver side door switch Input NC Low level
B2 Rear fog lamp switch Input NC Low level
B3 Left/right front window relay Output NC Low level
B4 Front water sprayer switch Input NC Low level
BS Front passenger side door lock Tnput NC Low level
switch

B6 Hand brake switch Input NC Low level
B7 Rear defroster switch Input NC Low level
B8 Front fog lamp switch Input NC Low level
B9 1G2 Input NC High level
B10 Door switch Input NC Low level
B11 Key insertion switch Input NC High level
B12 Headlamp switch Input NC Low level
BI13 Small lamp switch Input NC Low level
B14 Driver side door lock switch Input NC Low level
B15 Middle door locking device Input NC (locked) Low level (unlocked)
B16 Seat belt switch Input NC Low level
B17 Storage code Input NC Pulse
B18 IG1 Input NC High level
B19 Front wiper intermittent switch Input NC Low level
B20
B21 Airbag signal Input NC Low level
B22 Front wiper interval adjustment Input
B23 Generator L Input NC High level
B24 External antenna
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ET ETACS Body Computer

Removal/Installation
Removal of ETACS

JAC
ETACS
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4,

Disconnect the negative cable of battery.

Remove the glove box.

Remove the mounting bolts from body computer.

Disconnect the harness connector of controller and
remove the body computer.
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ET ETACS Body Computer

Removal/Installation
Installation of ETACS

1. Connect the harness connector of controller.

2. Tighten the mounting bolts of body computer.

JAC
ETACS

3. Install the glove box.

4. Connect the battery cable.
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ET ETACS Body Computer

Specification
Parameters
Electrical Parameter Requirement
Operating voltage DC12V
Operating voltage range DC9V~DC16V
Quiescent current <10mA
Insulating resistance 100MQ (DC500V megger)
Remote control transmitting frequency 315MHz+0.075MHz
Receiving frequency of body controller 315MHz+100KHz
Remote control distance 20M dead zone free
Operating temperature at -30°C~+85°C
Storage temperature at -40°C~+90°C
Relative humidity <95%
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LT Lighting System

Lighting System

Applied models: SUNRAY products manufactured by JAC

Subject Page
Instruction and Operation
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LT Lighting System
Instruction and Operation

Lighting system

SUNRAY front lamps (headlamps) are installed on both sides of vehicle head, for lighting when driving at night.
Fog lamps are installed on head positions lower than headlamps, for roadway lighting when driving in rainy or foggy
days. Light color of fog lamp is required to be yellow or orange, for yellow is of longer optical wave and excellent fog
penetrating capability.

Headlamps
—_—
——
e\ /
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LT Lighting System

Instruction and Operation
Tail lamps
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LT Lighting System

Instruction and Operation
Lighting configuration table

S/N Name Qty. (For single vehicle)
1 Rear ceiling lamp assembly 2
2 Front ceiling lamp assembly 1
3 Left front courtesy lamp 1
4 Right front courtesy lamp 1
5 License plate lamp assembly 2
6 Left side turn signal lamp 1
7 Right side turn signal lamp 1
8 Left front fog lamp assembly 1
9 Right front fog lamp assembly 1
10 Left rear fog lamp assembly 1
11 Right rear fog lamp assembly 1
12 Left front combination lamp assembly 1

13 Right front combination lamp assembly 1
14 Left rear combination lamp assembly 1
15 Right rear combination lamp assembly 1
16 High-mounted brake lamp assembly 1
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LT Lighting System

Instruction and Operation

Introduction to functions

1. Position switch.
Rotate the cylinder at the end of multifunctional
switch lever to the first position to turn on small
lamps, tail lamps, license plate lamps and
instrument panel lamp.

2. Headlamp switch.
Rotate the cylinder at the end of multifunctional
switch lever to the first position to turn on small
lamps, tail lamps, license plate lamps and
instrument panel lamp.
Rotate it to the second position to turn on
headlamps.

3. Turn signal lamp switch.
Turn signal lamps only operate when the ignition
switch is turned on.
To turn right, pull up the turn signal lamp switch
lever.
To turn left, push down the turn signal lamp switch
lever.

4. High beam switch.
To turn on high beam of headlamp, push the
control lever forward (direction away from
yourself) with headlamp on, the high beam lightens
with high beam indicator on the instrument on. To
switch to low beam, pull the control Ilever
backward.
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LT Lighting System

Instruction and Operation

Introduction to functions

2l

(3

/N
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7.

Front fog lamp switch.

Turn the headlamp switch knob to position lamp,
press the front fog lamp switch knob, and the front
fog lamp lightens.

Rear fog lamp switch.

Turn the headlamp switch knob to position lamp,
press the front fog lamp switch knob and then the
rear fog lamp switch knob, and the rear fog lamp
lightens.

Rear ceiling lamp switch.
Press the rear ceiling lamp switch and the rear
ceiling lamp lightens.

Front ceiling lamp switch.

OFF: Ceiling lamp off.

DOOR: Ceiling lamp on with door open.
ON: Ceiling lamp normally on.
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LT Lighting System

Instruction and Operation
Introduction to functions

Downloaded from www.Manualslib.com manuals search engine

10.

Hazard warning lamp switch.

If you press the hazard warning lamp switch, turn
signal lamps on both sides and instrument indicator
shall lighten.

Headlamp flickering.

To make the headlamp flicker, pull the switch
towards yourself and release it.

Even though the headlamp switch is located at
“OFF” position, the headlamp flickering can still
be achieved.
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
1.  Front fog lamp diagnosis
Step Operation Yes No
(DTurn on the ignition switch and set the headlamp to “position lamp” position.
1 ] o Go to Step 2. Check circuit.
@Does the front fog lamp lighten when it is turned on?
2 Does the front fog lamp indicator in combination instrument lighten? System is normal. Go to Step 3.
(DTurn off the fog lamps.
@Turn off the ignition switch. Replace .
L - Repair fault
3 (®Remove the combination instrument. combination circuit
instrument. ’

@Using the multimeter as a ohmmeter, measure the circuit resistance. Is the
reading below 1 Ohm?

(DCheck if the system operates normally.

4 System is normal. Go to Step 1.
@Does the system operate normally?
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
2. Turn signal indicator diagnosis

Step Operation Yes No

Turn on the ignition switch and press the hazard warning lamp switch.
1 ) ) ) ) ) Go to Step 2. Go to Step 5.
Are front/rear left/right turn signal lamps flickering continuously?

2 Are left/right turn signal indicators flickering continuously? Go to Step 3. Check circuit.

Turn on the ignition switch and set the turn signal lamp switch to left/right
3 turning position. Go to Step 4. Go to Step 6.
Does left/right turn signal indicator flicker as expected?

Turn on the ignition switch and set the turn signal lamp switch to left/right
turning position.

4 ) ) o ) . ) System is normal. Go to Step 8.
Does left/right turn signal indicator in combination instrument flicker as
expected?

s Connect the temporary vehicle ground to body control module terminal. I'{:i?;doge"lrigg Check body
Does the hazard warning lamp flicker as expected? normally. computer.

p Use multimeter to measure the voltage of flasher relay. Replace flasher Check circuit
Does the multimeter indicate the battery voltage? relay. '

Use multimeter to measure the circuit voltage of turn signal lamp. o o
7 ) o Check circuit. Check circuit.
Does the multimeter indicate the battery voltage?

(DTurn off the hazard warning lamp.

@Turn off the ignition switch. Replace

8 (®Remove the combination instrument. combination Repair circuit.
instrument.
@Use the multimeter to measure the circuit resistance. Is the reading below 1

Ohm?

(DCheck if the system operates normally.
9 System is normal. Go to Step 1.
@Does the system operate normally?
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
3. High-mounted brake lamp failed
Step Operation Yes No
1 Is the fuse blown out? Go to Step 4. Go to Step 2.
2 Connect the test lamp with two terminals of brake signal lamp switch. Does Go to Step 5. Go to Step 3.
the test lamp lighten?
3 (DConnect the test lamp with two terminals of high-mounted brake signal Go to Step 6. Go to Step 7.
lamp.
@Depress the brake pedal to check if the test lamp lightens?
4 Replace fuse.
5 Replace brake signal lamp switch.
6 Replace high-mounted brake signal lamp.
7 Repair the circuit of poor contact.
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
4. Ceiling lamp failed
Step Operation Yes No
1 Check if the bulb filament of ceiling lamp is burnt out. Is the filament burnt out? Go to Step 4. Go to Step 2.
2 Is the fuse blown out? Go to Step 5. Go to Step 3.
3 Connect the test lamp respectively with two terminals of contact switch (left front,
right front, left rear, right rear) and terminals of lighting switch. Does the test lamp Go to Step 6. Go to Step 7.
lighten?
4 Replace bulb.
5 Replace fuse.
6 Replace contact switch or lighting switch.
7 Repair the circuit of poor contact.
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
5. Glove box lamp failed
Step Operation Yes No
1 Is the fuse blown out? Go to Step 3. Go to Step 2.

Check if the bulb filament of glove box is burnt out. Is the filament burnt out? Go to Step 4. Go to Step 5.

Replace bulb.

2
3 Replace fuse.
4
5

Repair the circuit of poor contact.
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
6. Both high and low beams failed
Step Operation Yes No

! Set the switch to =D position and the high/low beam switch to high beam Go to Step 2. Go to Step 3.
position. Is the fuse intact?

2 Measure the fuse voltage. Is the voltage normal? Go to Step 7. Go to Step 4.

3 Please replace the damaged fuse. Does it still fail after replacement? Go to Step 7. Go to Step 2.

4 Check the high/low beam switch. Is it normal? Go to Step 5.

5 Check switches. Are they normal? Go to Step 6.

6 Check wiring harness of instrument panel as per circuit diagram. Go to Step 8.

7 Check the high beam signaling device. Does it operate normally? Go to Step 9.

8 Check high/low beam and wiring harness connector. Are there intact? Go to Step 9. -

9 Check lamp connector pin. Is wire well-grounded? Go to Step 10.

10 Disconnect the connector between high/low beam and front body harness. Is the Go to Step 1. Go to Step 12.
pin voltage normal?

11 Check connector for good contact and check the front body harness from
connector to lamp as per circuit diagram.

12 Check connector for good contact and check the instrument panel harness from
fuse to connector as per circuit diagram.
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
7. Only high beam failed
Step Operation Yes No
1 Check if the high beam signaling device operates normally (only for high Go to Step 2. Go to Step 3.
beam)?
Check lamps and harness connectors and ensure they are normal when the
2 . o Go to Step 3.
high beam position is selected.
3 Disconnect the connector between instrument panel and front body harness. Is Go to Step 4. Go to Step 5.
the voltage normal?
4 C.heck the frgnt body harness from connector to high beam as per circuit Go to Step 5.
diagram. Is it intact?
5 Check the instrument panel harness from fuse to connector as per circuit
diagram.
6 Is the fuse intact? Go to Step 7. Go to Step 9.
7 Measure the fuse voltage. Is it normal? Go to Step 8. Go to Step 11.
8 Check the instrument panel harness from fuse to connector. Go to Step 10.
9 Replace the fuse. Does it still fail after replacement? Go to Step 8. Go to Step 7.
10 Check connector and front body harness. Go to Step 2.
1 Check high/low beam switch and the instrument panel harness from switch to
fuse.
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
8. Low beam failed
Step Operation Yes No
1 Check lamps and wiring harness connectors. Are they intact? Go to Step 2.
2 Is the fuse intact? Go to Step 3. Go to Step 8.
3 Measure the fuse voltage. Is it normal? Go to Step 4. Go to Step 7.
4 Check connector between instrument panel and front body harness. Is the Go to Step 5.
measured voltage normal?
5 Check front body electric harness.
6 Check instrument panel harness.
7 Check high/low beam switch and the instrument panel harness from switch to
fuse.
8 Replace the fuse. Does it still fail after replacement? Go to Step 4. Go to Step 3.
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
9. Diagnostic program for front rear fog lamp
Step Operation Yes No
é D Go to Step 7. Go to Step 2.
1 Set the lamp switch to ” position, turn on the front fog lamp
switch and check whether the switch indicator is intact.
2 Is the Fuse 9 intact? Go to Step 4. Go to Step 3.
3 Replace the damaged fuse. Go to Step 4.
4 Remove the front fog lamp relay and measure the relay voltage. Is the voltage | Go to Step 6. Go to Step 5.
normal?
5 Check whether the instrument panel harness and the front fog lamp switch
circuit is normal as per circuit diagram. Replace when necessary.
6 Replace relay. Are fog lamps normal? Go to Step 7.
7 Check fog lamp connector. Are voltage and grounding normal? Go to Step 8.
8 Check instrument panel harness from relay to fog lamp as per circuit diagram.
-70 -

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

LT Lighting System

Diagnosis and Testing

Fault diagnosis
10. Rear fog lamp failed with front fog lamp and rear fog lamp turned on simultaneously
Step Operation Yes No

Turn on low beam and front fog lamp and then turn on rear fog lamp switch.

! Does the switch indicator operate normally? Go to Step 2. Go to Step 6.

) Check rear fog lamp and wiring harness connector. Ensure voltage and Go to Step 3. Go to Step 11.
grounding is normal.

3 Check connector between instrument panel and rear body harness. Is the Go to Step 4. Go to Step 5.
measured voltage normal?

4 Check rear body harness from connector and rear fog lamp. Repair when
necessary.

5 Check instrument panel harness from rear fog lamp switch to connector.
Repair when necessary.

6 Remove the rear fog lamp switch. Measure the voltage of wiring harness. Is Go to Step 7. Go to Step 8.
the voltage normal?

7 Replace the rear fog lamp switch. Is the rear fog lamp normal? Go to Step 3.

8 Replace the relay. Is the rear fog lamp normal? Go to Step 9.

9 Check the instrument panel harness from relay to switch. Is it normal?? Go to Step 10.

10 Check the instrument panel harness connected to rear fog lamp relay. Repair
when necessary.

11 Replace rear fog lamp.
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
11. Diagnostic program for reversing lamps
Step Operation Yes No
1 Is the fuse intact? Go to Step 3. Go to Step 2.
2 Replace the damaged fuse. Are the reversing lamps intact? Go to Step 3.
3 Check connector between instrument panel and rear body harness. Is the Go to Step 4. Go to Step 6.
measured voltage normal?
4 Check connector between reversing lamp and wiring harness. Is it normal?? Go to Step 5. Go to Step 10.
5 Check rear body harness from connector to reversing lamp.
6 Disconnect the connector of reversing lamp switch. Is the measured voltage Go to Step 8. Goto Step 7.
normal?
7 Check the instrument panel harness from fuse to reversing lamp switch.
8 Chegk the }nstrument panel harness from connector of reversing lamp switch Go to Step 9.
to joint. Is it normal??
9 Check connector between brake lamps and wiring harness. Go to Step 10.
10 Check the ground point of rear body harness. Is it well grounded?
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
12. Diagnostic program for brake lamps
Step Operation Yes No
1 Turn on the ignition switch to check fuse. Is the fuse intact? Go to Step 3. Go to Step 2.
2 Please replace the damaged fuse. Does it still fail after replacement? Go to Step 5. Go to Step 3.
3 Measure the fuse voltage. Is it normal? Go to Step 5. Go to Step 4.
4 Check the instrument panel harness.
5 Disconngct the brake switch connector and check the brake switch. Ensure the Go to Step 7. Go to Step 6.
brake switch is normal. Is the measured voltage normal?
6 Check the instrument panel harness from brake switch to fuse.
7 Check connector between instrument panel and rear body harness. Is it normal?? Go to Step 8.
8 Check the rear body harness from connector to brake lamp. Go to Step 9.
9 Check the connector between brake lamp and wiring harness. Go to Step 10.
10 Check the ground point of rear body harness. Is it well grounded?
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
13. Hazard warning lamp failed but with normal operation of turn signal lamps
Step Operation Yes No

1 Is the fuse intact? Go to Step 3. Go to Step 2.
2 Replace the damaged fuse. Is the hazard warning lamp normal? Go to Step 3.
3 Remove the hazard warning switch and check if it is normal. Go to Step 4.
4 Check if the voltage of hazard warning lamp switch is normal? Go to Step 6. Go to Step 5.
5 Check the instrument panel harness from fuse to hazard warning lamp switch.
6 Check the ground wire of hazard warning lamp switch. Is it normal? Go to Step 8. Go to Step 7.
7 Check the ground wire of instrument panel harness.
8 Check the lead from instrument panel harness to hazard warning lamp switch.
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LT Lighting System

Diagnosis and Testing

Fault diagnosis
14. Turn signal lamp failed but with normal operation of hazard warning lamp
Step Operation Yes No
1 Is the fuse intact? Go to Step 3. Go to Step 2.
2 Replace the damaged fuse. Is the turn signal lamp normal? Go to Step 3.
3 Remove the hazard warning lamp switch and measure the switch voltage. Is the Go to Step 5.
voltage normal?
4 Check the instrument panel harness from fuse to hazard warning lamp switch.
5 Check if the hazard warning lamp switch is normal.
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LT Lighting System
Removal/Installation

Removal of headlamp

1. Disconnect the negative cable of battery.

2. Remove the front grille, front compartment panel,
and front bumper.

3.  Remove mounting bolts from headlamps.

4. Disconnect the connecting wire to remove
headlamps.

-76 -

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

LT Lighting System

Removal/Installation

Removal of clearance lamps

Downloaded from www.Manualslib.com manuals search engine

Disconnect the negative cable of battery.

Hold the side turn signal lamp with hands and push
it forwards, and then pull the lamp outwards with
force.

Disconnect the connecting wire of clearance lamp.

Remove the clearance lamp.
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LT Lighting System

Removal/Installation

Removal of front fog lamps

1. Disconnect the negative cable of battery.

2. Remove the front bumper.

3. Disconnect the connecting wire of fog lamp.

4. Remove the front fog lamp.

o ©
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LT Lighting System

Removal/Installation

Removal of ceiling lamps
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Disconnect the negative cable of battery.

Remove the casing of ceiling lamp.

Remove the mounting bolts from ceiling lamp.

Remove the ceiling lamp.

-79 -


http://www.manualslib.com/

LT Lighting System

Removal/Installation
Removal of rear tail lamps

1. Disconnect the negative cable of battery.

2. Remove the mounting bolts from tail lamp.

A A A
]

K 3. Disconnect the connecting wire of tail lamp.

4. Remove the tail lamp.
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LT Lighting System

Removal/Installation

Removal of high-mounted brake lamp

1. Disconnect the negative cable of battery.

2. Open the back door.

3. Remove the mounting bolts and disconnect the
connecting wire of high-mounted brake lamp.

4. Remove the high-mounted brake lamp.
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LT Lighting System

Removal/Installation

Removal of rear fog lamp

1. Disconnect the negative cable of battery.

2. Remove the rear bumper.

3. Disconnect the connecting wire of rear fog lamp.

4. Remove the rear fog lamp.
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LT Lighting System

Specification
Basic parameters
S/N Name Bulb Type Power
. H4 12V 60/55W 60/55W
| Corfgﬁll;ion ngh./ 1.°W beam H4 12V 60/55W 60/55W
lamp Position lamp 12V 16W 16W
Turn signal lamp 12V 21W 21W
Turn signal lamp 12V 21W 21W
Rear Brake lamp 12V 21W 21W
2 combination | Reversing lamp 12V 21W 21W
lamp Rear fog lamp 12V 21W 21W
Position lamp 12V 5W SW
3 Front fog lamp 12V 55W 55W
4 Side turn signal lamp 12V 5W 5W
5 High-mounted brake lamp LED module 1.5W
6 License plate lamp 12V 10W 10W
7 Front ceiling lamp assembly 12V 10W 10W
8 Rear ceiling lamp assembly 12V 10W 10W
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WW Wiper and Washer System

Wiper and Washer System

Applied models: SUNRAY products manufactured by JAC
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Instruction and Operation
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WW Wiper and Washer System
Instruction and Operation

Wiper system

Wiper system is the system used for cleaning raindrops on windshield and rear window in order to maintain clear
vision. The application of spray washer in the system is for dirt removal on the windshield. Therefore, it is a necessary
system for driving safety.

Component drawing of wiper system:
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WW Wiper and Washer System

Instruction and Operation

Mounting position of wiper system components
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1.

2.

3.

4.

Wiper motor
Mounting position: in the engine compartment

Wiper switch
Mounting position: on the combination switch
under the steering wheel

Wiper blade
Mounting position: on the front windshield

Wiper linkage
Mounting position: connecting with wiper blade at
the front windshield
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WW Wiper and Washer System
Instruction and Operation

Mounting position of wiper system components

5. Washer nozzle
Mounting position: on the wiper decorative panel

6.  Washer motor and washing liquid reservoir
Mounting position: at the right front lower part of
engine compartment
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WW Wiper and Washer System

Instruction and Operation

Operation of wiper system function
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1.

2.

4.

OFF gear
When it is at this gear, the wiper is in off state and
does not operate.

INT gear
When it is at this gear, the wiper operates
intermittently.

LOW gear
When it is at this gear, the wiper operates with a
low speed.

HI gear
When it is at this gear, the wiper operates with a
high speed.

-89 -


http://www.manualslib.com/

WW Wiper and Washer System

Instruction and Operation

Operation of wiper system function
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S.

Operation of windshield cleaning

In the case of windshield cleaning, pull up the
wiper/washer lever. When the washer is turned on,
water which is sprayed from the water sprayer
cleans the windshield automatically and the wiper
shall operate simultaneously. Loosen the lever and
cleaning operation is stopped.

Wiper intermittent operation

Shift the wiper switch to “INT” and the wiper shall
operate intermittently. Turn the adjustment knob of
intermittence when the wiper switch is at “INT”,
there shall be corresponding intermittence change.
The swing interval of wiper controlled by the
adjustable switch is in the range of 1~18 seconds.
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WW Wiper and Washer System

Diagnostic Test
Definitions of pins
s R
4 I
— —
3
—
2= 2
> -,
L]
No. 1 2 3 4 5

Color Red Green | Blue | Yellow Black

Positive | Low | High Return Negative

Function pole speed | speed pole
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WW Wiper and Washer System

Diagnostic Test
Troubleshooting
1. Fault mode: No matter what gear is the wiper switch at, there are no operations of the wiper and washer.
Step Operation Yes No
1 Inspect the wiper fuse for the existence of damage. Go to Step 3 Step 2
Remove the wiper switch, inspect it and confirm that there are no faults in it.
Then measure the wire harness with a digital multimeter.
2 ) ) . Go to Step 5 Go to Step 4
Inspect the voltages from the connector to the wiper switch and verify whether
they are normal.
3 Replace the damaged fuse. Go to Step 2
4 Inspect t.he‘ instrument panel wire harness between the fuse and the wiper switch Go to Step 5
and repair if necessary.
Verify the existence of good contact between the wiper switch and wire harness
connector.
5 Disconnect the wire harness and wiper motor, inspect the instrument panel wire Go to Step 6
harness among the wiper switch, the fuse and the wiper motor according to
relevant circuit diagrams. Repair the harness if necessary.
Inspect the wiper motor and repair if necessary. Confirm that there are no faults _
6 in the wiper motor and verify the existence of good contact of the wiper motor Go to Step 7
connector.
7 Inspect thg ground wire of the wiper motor in the instrument panel wire harness Go to Step 8
and repair if necessary.
8 Verify whether the system is intact.
2. Fault mode: No operation at HI gear
Step Operation Yes No
Disconnect the wire harness from the wiper motor. Measure the voltage at wire
! harness side with a digital multimeter and verify whether the voltage is normal. Go to Step 2 Goto Step 3
2 Inspect the internal structure of the wiper motor, replace or repair if necessary.
Remove the wiper switch and inspect it to confirm that there are no faults in it.
3 Inspect the instrument panel wire harness between the wiper switch and the wiper
motor. Repair the instrument panel wire harness if necessary.
3. Fault mode: No operation at LOW gear
Step Operation Yes No
Disconnect the wire harness connector from the wiper motor. Measure the
1 voltage at wire harness side with a digital multimeter and verify whether the Go to Step 2 Go to Step 3
voltage is normal.
2 Inspect the internal structure of the wiper motor, replace or repair if necessary.
Remove the wiper switch and inspect it to confirm that there are no faults in it.
3 - Go to Step 4
Replace or repair it if necessary.
4 Inspect the instrument panel wire harness between the wiper switch and the wiper
motor. Repair the instrument panel wire harness if necessary.
-92-
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WW Wiper and Washer System

Diagnostic Test
Troubleshooting
4. Fault mode: No operation at INT gear only
Step Operation Yes No
Remove the wiper relay and shift the ignition switch to ON and shift the wiper Go to Step 4 Go to Step 2
1 switch to internal gear. Measure the voltage of relay pin with a digital multimeter
and verify whether the voltage is normal.
) Remove the wiper switch and inspect it to confirm that there are no faults in it. Go to Step 3
Replace or repair it if necessary.
3 Inspect the instrument panel wire harness between the wiper switch and the wiper Go to Step 7
relay, repair the harness if necessary.
4 Inspect the ground wire at the relay for its good grounding. Go to Step 6 Go to Step 5
5 Repair the ground wire and confirm whether it is in good grounding.
6 Replace the wire relay and confirm whether the system is intact.
7 Inspect the instrument panel wire harness between the wiper switch and the relay Go to Step 8 Go to Step 10
and confirm that there are no faults in it.
3 Remove the new wiper relay and measure the voltage of the relay with a digital Go to Step 10
multimeter to verify whether the voltage is normal.
9 Inspect the instrument panel wire harness and repair it if necessary. Confirm that Go to Step 10
there are no faults in it.
Inspect the instrument panel wire harness between the relay and the wiper motor
10 and repair the instrument panel if necessary. Confirm that there are no faults in it

and verify whether the system is intact.

5. Fault mode: No operation of the washer

Step

Operation

Yes

No

1

Remove the wiper/washer switch and shift the ignition switch to ON. Measure
the pin voltage of the switch at its original position with a digital multimeter to
verify whether the voltage is normal.

Go to Step 3

Go to Step 2

Inspect the instrument panel wire harness between the fuse and the wiper/washer
switch. Repair the instrument panel if necessary and confirm that there are no
faults in it

Go to Step 3

Inspect the internal structure of the wiper switch, replace or repair if necessary.
Confirm that there are no faults in the switch and verify whether the system is
intact.

Go to Step 4

Install the wiper/washer switch. Disconnect the washer motor connector and shift
the wiper/washer switch to WASHING. Measure the pin voltage of the washer
motor at its connector (the side of wire harness) with a digital multimeter to
verify whether the voltage is normal.

Go to Step 6

Go to Step 5

Inspect and repair the wire harness between the wiper/washer and the washer
motor according to relevant circuit diagrams.

Go to Step 6

Inspect the instrument panel wire harness between the wiper motor and the
wiper/washer switch according to relevant circuit diagrams and verify whether it
is intact.

Go to Step 7

Replace the washer motor and verify whether the system is intact.
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WW Wiper and Washer System

Diagnostic Test
Troubleshooting
6. Fault mode: Deviation of the wiper blade form its original position
Step Operation Yes No
1 Remove the wiper switch and inspect the internal structure of it. Repair or Go to Step 2
replace it if necessary and confirm that there are no faults in it.
2 Disconnect the wiper motor connector. Measure the pin voltage at the wire Go to Step 4 Go to Step 3
harness side with a digital multimeter to verify whether the voltage is normal.
3 Inspect the instrument panel wire harness between the fuse and the wiper motor Go to Step 4
according to relevant circuit diagrams and confirm that there are no faults in it.
4 Remove the wiper motor and inspect its structure. Repair or replace it if
necessary and verify whether the system is intact.
7.  Fault mode: Nonstop operation of the wiper
Step Operation Yes No
1 Inspect the fuse and verify whether it is intact. Go to Step 2 Go to Step 3
2 Replace the damaged fuse. Go to Step 3
3 Remove the wiper switch and measure the voltage of the switch with a digital Go to Step 5 Go to Step 4
multimeter to verify whether the voltage is normal.
4 Inspect the instrument panel wire harness between the fuse and the wiper switch Go to Step 5 Go to Step 6
and repair it if necessary.
5 Inspect the internal structure of the wiper switch and replace or repair it if Go to Step 10
necessary. Confirm that there are no faults in it and verify whether the system is
intact.
6 Disconnect the connector from the wiper motor, shift the ignition switch to ON Go to Step 7 Go to Step 10
and shift the wiper switch to HI gear. Measure the pin voltage at the connector
(wire harness side) with a digital multimeter to verify whether the voltage is
normal.
7 Inspect the instrument panel wire harness between the wiper switch and the Go to Step 8 Go to Step 9
relay. Confirm that there are no faults in it.
8 Verify the existence of good grounding of the ground wire with a digital
multimeter.
9 Remove the wiper motor and replace or repair it if necessary. Verify whether the Go to Step 10
system is intact.
10 Inspect the instrument panel wire harness between the wiper switch and the wiper
motor according to relevant circuit diagrams. Repair it if necessary. Confirm that
there are no faults in it and verify whether the system is intact.
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WW Wiper and Washer System

Removal and Installation

Removal of the wiper
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1.

2.

3.

4.

Disconnect the connecting wire of battery.

Remove mounting bolts of the wiper.

Disconnect the connecting pipe of the windshield
washing fluid nozzle.

Remove sealing rubber strips and fixing clamps of
the wiper decorative panel.
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WW Wiper and Washer System
Removal and Installation

Removal of the wiper

5. Take down the wiper blade and wiper decorative
panel.

N —

Toe——

6. Remove connecting bolts of the wiper linkage.

7.  Take down the wiper linkage and wiper motor.
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WW Wiper and Washer System

Removal and Installation

Removal of the windshield washing fluid reservoir
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Disconnect the connecting wire of battery.

Lift the vehicle.

Remove mounting bolts of the windshield washing

fluid reservoir.

Take out the windshield washing fluid reservoir.
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WW Wiper and Washer System

Removal and Installation

Removal of the Wiper washing nozzle

1. Disconnect the connecting wire of battery.

2. Pull up the washing nozzle with hand.

3. Disconnect the water pipe of nozzle.

4. Take down the washing nozzle.

-08 -

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

WW Wiper and Washer System

Specification
Technical parameter
No load Loaded 4.4N.m
Low speed High speed Low speed High speed
Speed r/min Current A Speed r/min Current A Speed r/min Current A Speed r/min Current A
45+5 <2 6548 <35 >20 <55 >45 <6.8
High speed braking Low speed braking
Torque N.m Current A Torque N.m Current A
19.6 <32 27 <26
Noise High speed<60dB(A) Low speed<50dB(A)
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PT Reversing parking assistance system

Reversing Radar
Applied models: SUNRAY products manufactured by JAC
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PT Reversing parking assistance system

Instruction and Operation

Reversing radar sensor

There are 4 sensor probes for Sunray reversing radar. With the application of ultrasonic sensor, the distance
measurement of the obstacle and the vehicle can be carried out. In the process of reversing, the buzzer plays a role in
supporting reminding for the driver via beeps with different frequencies.

Mounting position of the reversing radar sensor:
The reversing radar computer is mounted on the rear bumper.

-102 -

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

PT Reversing parking assistance system

Instruction and Operation

Operating principle of the reversing radar

L1

Sensor Sensor Sensor Sensor

L

| Buzzer
‘ Controller ———R-Shift
. assembly
Display (reserved) MCU
- — GND
S

E \ z
U (¢]

|}

-
(]
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1.

2.

Schematic diagram of reversing radar system

Schematic  diagram  of ultrasonic  distance
measurement

The reversing radar controller sends ultrasonic
signals to the sensor in order to drive the sensor for
ultrasonic wave generation; Ultrasonic signals are
received by the sensor via obstacle reflection and
the internal circuit of the sensor amplifies the
reflected signals and sends them to the controller.
After analysis and calculation of the controller, the
distance information of obstacle is processed by the
controller and the buzzer is driven to beep. For
obstacles at different distances from the vehicle,
the buzzer is controlled by the controller to beep in
different frequencies thus to remind the driver of
obstacles.

Factors which may affect the operation of reversing
radar:

e  Temperature

e  Air pressure

e  Humidity

- 103 -


http://www.manualslib.com/

PT Reversing parking assistance system

Diagnosis and Test

Definitions of reversing radar computer pins
1.  Control logic

In the case of no fault in sensor, the buzzer 2HZ beeps once; in the case of one or more faulted sensors, the buzzer 2HZ beeps twice and
then turns into normal distance measurement.

Distance 0-30 > 30-60 > 60-90 > 90-180 > 180

Beeping frequency of the buzzer ON 8HZ 4HZ 2HZ OFF

2. Definitions of control module interfaces

Connector figure Pin Signal name Function
1 R-SHIFT Reversing signal
2 NC
3 NC
4 S-CR Right intermediate
probe
BEEB88 888 8 5 NC
IEI BB B8 B888 EI\ p NC
4 ¥
7 S-L Left probe
8 S-CL Left intermediate
1 6 9 probe
9 NC
10 NC
11 NC
12 NC
13 DATA Data display
14 Buzzer Control signal of
buzzer
15 S-R Right probe
16 GND Ground
3. Probe interfaces
Connector figure Pin Current Function
1 0.1 Power supply
2 0.1 Ground
—
1 2
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PT Reversing parking assistance system

Diagnosis and Test

Definitions of reversing radar computer pins (continued)

4. Buzzer connectors

Connector figure Pin Current Function
1 0.1 Ground
2 0.1 Power supply
-105 -

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

PT Reversing parking assistance system

Diagnosis and Test

Possible conditions for the out of operation reversing radar
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1.

W

>

Verify whether there is snow or mud on radar
probes.

Verify whether the surface of the radar probe is
frozen.

Verify whether the obstacles approaching are thin
objects like iron wires, ropes and mesh walls.

Verify whether the obstacles approaching are too
low.
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PT Reversing parking assistance system

Diagnosis and Test
Possible conditions for the reversing radar false alarms
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The vehicle is running downward from steep hills.

The vehicle is equipped with the radio or antenna
with high output and these equipments are in
operation.

Other vehicles with honk, motorcycles with engine
noise and objects with noise of exhaust brake are
approaching the vehicle.

The vehicle is running in jelly snow or rain.

- 107 -


http://www.manualslib.com/

PT Reversing parking assistance system

Removal and Installation

Removal of the reversing radar computer

-108 -
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1.

2.

3.

4.

Disconnect the negative cable of battery.

Remove the rear seat.

Remove the trim panel at the left rear side of the
vehicle.

Remove mounting bolts of the reversing radar.
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PT Reversing parking assistance system

Removal and Installation (continued)

Removal of the reversing radar

5. Disconnect the connecting wire of the reversing
radar computer.

6. Take out the reversing radar.

H
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PT Reversing parking assistance system

Removal and Installation

Removal of the reversing radar sensor

1. Disconnect the connecting wire of battery.

2. Remove the rear bumper.

=AY O K7

3. Disconnect the connecting wire of probe.

4. Screw out the probe.

1=
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PT Reversing parking assistance system

Specification
Basic parameter of the reversing radar:

Technical parameter of the control module:

Rated operating voltage DC12V

Range of operating voltage DCOV~16V

Operating temperature -30~+80°C

Storage temperature -40~+85°C

Operating frequency 58KHz

Max.detection distance For intermediate probel80cm; For left/right probe 60cm

Technical parameter of the probe:

Rated operating voltage DC12V

Range of operating voltage DC9V~16V

Operating temperature -30~+80C

Storage temperature -40~+85C

Operating frequency 58KHz

Detection angle Horzontal 80°,vertical 34°

Technical parameter of the buzzer:

Rated voltage DCI12V

Operating voltage DCOV~16V

Operating temperature -30°C~+80°C

Storage temperature -40°C~+85C

Sound level of the buzzer >90dB~105dB/10cm/12V(min)
Frequency of the buzzer 2.9+0.3kHz
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AV Audio/Video System

Audio/Video System

Applied models: SUNRAY products manufactured by JAC
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AV Audio/Video System
Instruction and Operation

Audio system

SUNRAY audio control system, powered by 12V DC power supply, is composed of CD module, radio module and
MP3 module, which features with 10 seconds electronic anti-vibration reliability, USB data reading function and
FM/AM radio, and can supports play formats of CD, MP3 and WMA.

The host, featuring with four-way audio output function, can be connected with four-way loudspeaker; therefore,
vehicle occupants can adjust proper voice and select play format freely based on actual road condition, as well as
adjust various output volume by audio balance setting.

Mounting position of audio host:
In the middle of center console of instrument panel.
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AV Audio/Video System

Instruction and Operation
Introduction to CD player function

1. Press it shortly.

BASS: Low pitch
TREBLE: High pitch
BAL: Left/right balance
FADER: Front/rear balance

@ E & CUSTOM: Set by customer

2. Press it shortly.
Under “CUSTOM” mode, sound effect can be
achieved by adjusting volume up or down.
JAZZ.: Jazz music
VOCAL: Vocal
POP : Popular music
@ E &I ROCK: Rock and roll
CLASSIC:  Classic music
FLAT: Flat  voice

3. Press it shortly.
Loudness enhancement ON;

Press and hold it.
Loudness enhancement OFF.

4. Press it shortly.
The machine is turned on if it is under OFF status.

Press and hold it.
Mute mode is turned on if it is under ON status.

Turn counterclockwise.
To decrease volume.

Turn clockwise.
To increase volume.
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AV Audio/Video System

Instruction and Operation
Introduction to CD player function

(&
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Press it shortly.
Under radio mode, the first radio station is
selected; under playback mode, random play starts.

Press and hold it.
The current radio station is stored onto No.l
position.

Press it shortly.
Under radio mode, the second radio station is
selected; under playback mode, repeat play starts.

Press and hold it.
The current radio station is stored onto No.2
position.

Press it shortly.
Under radio mode, the third radio station is
selected; under playback mode, scan play starts.

Press and hold it.
The current radio station is stored onto No.3
position.

Press it shortly.

Under radio mode, the fourth radio station is
selected; under playback mode, it starts to play
from the last 10th songs.

Press and hold it.
The current radio station is stored onto No.4
position.
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AV Audio/Video System

Instruction and Operation
Introduction to CD player function

(B .

C BAND )

SOURCE
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10.

11.

12.

Press it shortly.

Under radio mode, the fifth radio station is
selected; under playback mode, it skips the first 10
songs to play.

Press and hold it.
The current radio station is stored onto No.5
position.

Press it shortly.
CD quit if it is inside.

Press it shortly.
Cycle selection of band from FM1, FM2, FM3,
AM and AM2.

Press and hold it.

Under FM mode, maximum 15 radio stations can
be searched automatically and stored onto FMI,
FM2 and FM3; under AM mode, maximum 10
radio stations can be searched automatically and
stored onto AM1 and AM2.

Press it shortly.
Cycle selection of radio/playback sound source.
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AV Audio/Video System
Instruction and Operation

Introduction to CD player function

13. Press it shortly.
e N Auto searching to low end.

Press and hold it.
Manual searching to low end.

14. Press it shortly.
g N Auto searching to high end.

Press and hold it.
Manual searching to high end.

15. With U disk inserted, MP3/WMA format play can
be achieved.
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AV Audio/Video System

Instruction and Operation

Precautions
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1.

2.

3.

4.

Don’t place CD player under hot environment.

Don’t remove the CD player violently.

Don’t use the CD player when driving on bumpy

road surface.

The deformed CD cannot be applied.
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Instruction and Operation

Precautions
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Handle the CD properly.

The CD is not allowed to be exposed under strong

sunlight.

Don’t write or stick label on the CD.

Keep the CD clean.
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AV Audio/Video System

Diagnosis and Testing

Troubleshooting
1. Poor reception of antenna.

Step Operation Yes No

Does the reception effect decrease or are there more than one radio stations cannot

1 .
be received?

Go to Step 3. Go to Step 2.

Check if there are specific frequencies interfered by the electrical system of vehicle
as per procedures below:

(DTurn the ignition switch to ON position.
2 @Select the influenced radio station. Check radio system. _
(®Remove one fuse each time until the failed one is found out.
@Perform necessary maintenance for the failed circuit.

Is the maintenance finished?

(DDisconnect the negative cable of battery.

(@Disconnect the antenna lead connector from the radio receiver.
3 Go to Step 4. Go to Step 5.
(3®Measure the resistance between antenna lead connector and battery ground cable.

Is the resistance higher than the specified?

(DDisconnect the radio antenna lead connector from the windshield.

4 (@Measure the resistance between co-axial cable shielded ground and radio

. o Go to Step 8. Go to Step 10.
connector shielded circuit.
Is the resistance higher than the specified?
Measure the resistance of center conductor (signal input) between the antenna
5 connector and the radio connector. Go to Step 7. Go to Step 6.

Is the resistance higher than the specified?

Measure the resistance between center conductor (signal input) and coaxial cable
6 shielded ground. Go to Step 9. Go to Step 1.1
Is the resistance lower than the specified?

(DCheck coaxial cable and interconnection for failed connection or corrosion.

(@Repair cable and interconnection when necessary.
(3If the cable and interconnection are normal, please replace the coaxial cable of Check radio system. -

antenna.

Is the maintenance finished?

(DCheck coaxial cable ground for failed connection or corrosion.
@Repair the ground when necessary.

8 P g i Check radio system. —
(®Replace the coaxial cable if the ground is normal.

Is the maintenance finished?

9 Replace the affected section of coaxial cable. If the maintenance finished? Check radio system. —

Perform maintenance for the failed connection or corrosion at the coaxial ground
10 cable. Check radio system. —
Is the maintenance finished?

(DCheck coaxial cable connector on the windshield for failed connection or
corrosion.

11 @Replace the good radio already known. Check radio system. _
(®Replace the windshield if the reception is not improved.

Is the maintenance finished?
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AV Audio/Video System

Diagnosis and Testing

Troubleshooting
2. No radio display with the parking lamp on.

Step

Operation

(DTurn the ignition key to ACC position.

@Turn on the radio.

(®Turn the parking lamp.

@Adjust the instrument panel lamp dimmer switch.

Does the fluorescent shield display of radio operate normally?

Check harness.

Go to Step 2.

Test the DC dimmer signal circuit for:
Open circuit
High resistance
Short circuit to ground
Poor contact

Is the fault detected and eliminated?

Go to Step 6.

Go to Step 3.

In the DC dimmer signal circuit, test the output DC voltage of the headlamp and
instrument panel lamp dimmer switch.

Does the voltage change with the rotation of instrument panel lamp dimmer
switch?

Go to Step 4.

Go to Step 5.

Replace the radio.

Is the maintenance finished?

Go to Step 6.

Replace headlamp and instrument panel lamp dimmer switch.

Is the maintenance finished?

Go to Step 6.

Operate the system to check the maintenance result.

Is the fault eliminated?

System is intact.

Go to Step 1.
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AV Audio/Video System

Diagnosis and Testing

Troubleshooting
3. Loudspeaker failed to operate.

Step Operation Yes No

1 Does every loudspeaker fail to operate? Go to Step 6. Go to Step 2.

Regulate the radio balance and find out the suspected loudspeaker.
2 . Go to Step 3. Go to Step 3.
Does this loudspeaker operate normally?

(DRemove the radio.

3 @Use an appropriate jumper to make instantaneous contact with the 1.5V battery

Go to Step 7. Go to Step 4.
in relevant loudspeaker circuit. P P

Is there any bang of loudspeaker?

Test relevant loudspeaker circuit for open circuit or too high voltage.
4 o Go to Step 10. Go to Step 5.
Is the fault detected and eliminated?

Check loudspeaker for poor contact.
5 Go to Step 10. Go to Step 8.
Is the fault detected and eliminated?

Test every loudspeaker circuit for short circuit to positive battery voltage or ground.
6 o Go to Step 10. Go to Step 7.
Is the fault detected and eliminated?

Check radio harness connector for poor contact.
7 o Go to Step 10. Go to Step 9.
Is the fault detected and eliminated?

Replace relevant loudspeaker.
8 Go to Step 10. —
If the replacement finished?

Replace the radio.
9 . ) Go to Step 10. —
Is the maintenance finished?

Replace the failed system. .
10 Go to Step 1. System is intact.
Does the system return to normal?
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AV Audio/Video System

Removal/Installation
Removal of CD player

O

OLfrer O
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4,

Disconnect the negative cable of battery.

Remove the outer cover plate of CD player.

Unscrew the mounting bolts from CD player.

Disconnect the connecting wire of radio and
remove the CD player.
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AV Audio/Video System

Removal/Installation

Removal of loudspeakers

1. Disconnect the negative cable of battery.

2.  Remove the third and fourth rows of seat.

3.  Remove the inner trims.

4. Remove the mounting bolts.
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Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

AV Audio/Video System
Removal/Installation

Removal of loudspeakers

5. Disconnect the connecting harness and remove the
loudspeaker.
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AV Audio/Video System

Specification

Basic parameters of audio system
1. Operating condition and performance parameter:

Item Range Typical Value
Operating voltage DC10.8V ~ 16V 12V
Operating temperature -20°C ~ 70C /
Storage temperature -40°C ~ 80C /
Relative humidity 40% ~ 93% /
Atmospheric pressure 86KPa ~ 106KPa /

2. AM technical data:

Item Unit Performance Parameter
Frequency range KHz 531 ~ 1629

Intermediate frequency KHz 45545
S/N sensitivity dBuV <40
S/N ratio dB >40
Selectivity dBuV >40
Intermediate frequency rejection ratio dBuV >50
Image rejection ratio dBuV >60
Automatic gain control dBuV >40
Maximum output power w >10
Distortion % <3

3. FM technical data:

Item Unit Performance Parameter
Frequency range MHz 87.5 ~ 108
Intermediate frequency MHz 10.7+0.3
S/N sensitivity dBuV <12
-3dB amplitude limiting dBuV <10
S/N ratio dBuV >50
Intermediate frequency rejection ratio dBuV >65
Image rejection ratio dBuV >50
AM rejection ratio dBuV >35
Selectivity dB >20
Search sensitivity dBuV 14 ~ 24
Channel separation L/R dB >25
Distortion % <2
Overload distortion % <5
Maximum output power w >15W
Stereo S/N ratio dB >46
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AV Audio/Video System

4. Technical data for USB-MP3 play:

Item Unit Performance Parameter
Frequency response dB 100Hz/100KHz +3dB
Standard distortion / <3%
S/N ratio dB >50
Channel separation dB >45
Maximum output power W% =10
5. Technical data for CD play:
Item Unit Test Condition Performance Parameter
S/N ratio dB 0dB Track >60
dB 20Hz >45
Channel separation dB 1KHz >50
dB 10KHz >45
% 1KHz <0.35
Distortion
% 10KHz <0.5
dB 20Hz 0+£3
Frequency response
dB 20KHz 0+£3
Maximum output power \% 1KHz >15
CD read time S TCD-784 <10
CD quit time S TCD-784 <8
Time to next track S TCD-784 <3
Time between first and last track S TCD-784 <5
Pause and play time S TCD-784 <6
Error correction duéi]r;g reading core shift um TCD-712R >140
Error correction Quring reading plane nm TCD-731RA 0.6
polarized CD
Breakpoint/macula Quring reading error nm TCD-725B >0.7/>0.6
correction CD
Fingerprint during r(e:z;;iing error correction um TCD-725B >65
6. Technical data for loudspeakers:
Item Unit Performance Parameter
Rated impedance Q 4Q+ 0.6
Rated power w 20W
Maximum rated power W 30W
Rated resonance frequency HZ 80HZ+20
Rated frequency range HZ f0-8KHZ
Rated characteristic sensitivity dB 8743
Low temperature resistance -40°C
High temperature resistance 85°C
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SB Seat Belt

Seat Belt

Applied models: SUNRAY products manufactured by JAC

Subject Page

Instruction and Operation

N T 1 7S] (PSSO PSPPSR PP 130
OVEIVIEW.....etiiiiteiie et ettt ettt ettt ettt e a e ea e s et e at e s et e s bt e s h e e sht e s atesatesat e sat e shteshteshteshe e satesatesateshtesbtesatesatesuaesatesatesaaesatenas 130

Diagnosis and Testing

SEAL BEIL...oooiiiiiiiiiiiiiiiiiieeeeeeeee ettt ettt e et ——— et ———————t——————————————at—————————a————————ta——————t——t———————————————_ 131
TTOUDIESIOOTINE. .....ee ettt ettt ettt et e e et e et e esb e e et e eabeeaseeabeenbeesbeenseenseenbeenseenseenseenseenseenseansean 131

Removal/Installation
SEAL BEIL...cooiiiiiiiiiiiiiiiiiieeieeeeeeeeeeee ettt et ettt ettt —————————————————————————tt———————————————ttat—ata—ttat—ttt———————————. 132
REMOVAL OF SEAT DEIL ...ttt e e e e ettt e e e e e e e et e eeeesssesnaaaereeeseeaans 132
Removal of seat DElt DUCKIE 1OCK.......ccoovviiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s 134
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SB Seat Belt
Instruction and Operation

Seat Belt
The seat belts are assembled on each seats for Sunray. The seat belt is designed to limit the movement of passengers
and protect the passengers when a collision occurs to the vehicle.

Seat Belt
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SB Seat Belt

Diagnosis and Testing

Troubleshooting
Fault of driver’s seat belt indicator lamp circuit

Step

Operation

Yes

(DTurn the ignition switch on and the engine switch is off.

Important precautions: When the driver’s seat belt is not fastened, the seat belt
indicator lamp should illuminate.

(@Fasten, unfasten the driver’s seat belt and check the seat belt indicator lamp in
instrument panel combination instrument.

When unfasten and fasten the driver’s seat belt, do the corresponding seat belt
indicator lamps illuminate and extinguish?

Go to Step 2

Replace the instrument panel combination instrument.

Has the replacement operation been completed?

Go to Step 6

(DTurn the ignition switch off.
@Disconnect the connector of left seat belt switch.
(®Test if the signal circuit of left seat belt switch is open or high-impedance.

Has the condition been found and corrected?

Go to Step 6

Go to Step 4

Test if ground circuit of left seat belt switch is open or high-impedance.

Has the problem been found and resolved?

Go to Step 6

Go to Step 5

Replace the left seat belt switch.

Has the replacement operation been completed?

Go to Step 6

Operate the system to check the maintenance effect.

Has the problem been found and resolved?

The system is
normal

Go to Step 2
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SB Seat Belt

Removal/Installation

Removal of seat belt

1. Disconnect the connecting wire of battery.

2. Remove the left front door stepping shield.

3. Remove the bottom mounting bolts of seat belts.
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SB Seat Belt

A—LL 4. Remove the B pillar inner trim panel.
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SB Seat Belt

Removal/Installation

Removal of seat belt

5. Remove the covers of top mounting bolts.

6. Remove the top mounting bolts.

7. Remove the bottom mounting bolts.

8.  Remove the seat belt.
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SB Seat Belt

Removal/Installation

Removal of seat belt buckle lock

D
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Disconnect the connecting wire of battery.

Remove the front seat inner lateral panel assembly.

Remove the nuts of lower fastening buckle lock

from cushion frame.

Remove the seat belt buckle locks from seats.
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GW Power Window

Power Window

Applied models: SUNRAY products manufactured by JAC

Subject Page

Instruction and Operation

POWET WITLAOW ...ttt ettt ettt ettt et e bt e bt e bt e bt e bt e bt e bt e bt e bt e bt e beenbe e bee bt enbeenbeenes 136
INSTAllAtiON POSTEION. ...eeiutiieiiieriiieetieeite et et e et e et eetteetteeseaeeeeseeseseeasteeassseessseessseeanseeansseesseessseesnsesanssessseensseens 136
OPETALION INSTITCTIONS. ..eeutieitetieieett et ettt ettt ettt et e teeteesteesbeeateenseenseenseenseenseenseenseenseenseensesnsesnsesnsesnsesnsennns 137

Diagnosis and Testing

POWET WINAOW....c..eintiiiiiiiieiiieetet sttt b ettt b e s bttt e st s bt bt e bt et e s bt s bt eb e et s bt e bt ebtenbesbeebeentenbesbeebeens 138
TTOUDIESIOOTINE. ...ttt ettt ettt ettt et e bt st e eab e e st e esbeeabeeaseenbeenbeesbeanseenseenseenseenseenseenseanseensennsenn 138
Removal and Installation
POWET WINAOW ..ottt ettt ettt b e bttt et bt bt e bt et e s bt e bt eb e et sb e e bt ebtenbesbesbeentenbesbeereens 142
Removal of Window regUIAtOT MOLOT.........ccciiiiiiieiie ettt st sttt st steesteesbeesaeesbeesbeesseesbeesseenseennes 142
Removal of wWindow regulator SWILCR........cc.iiiiiiiiiiii e 143
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GW Power Window
Instruction and Operation

Power Window

Both front door windows for Sunray adopt electric up/down operation. Power window system can lift or lower
windows electrically by turning on the switches on each door trims. The main switch on front door trim at the driver’s
side enables the driver to lift or lower windows at the passenger’s side. Power window system includes power window
switches on each door trims, body control module and power window motors inside each doors. Window glass
regulator assembly is used instead of window motor. If the window motor is required to be replaced, the window glass
regulator must be replaced.

Installation position of power window:
Inside the left/right front doors.
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FJAC JAC Multifunctional Commercial Vehicle Company Sunray series Power Window

Instruction and operation

Instructions for power window function

=
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Power window switch.
Power window is controlled by 2 window switches
on front door trims. The window switch at the
driver’s side enables the driver to control windows
at the passenger’s side.

Power window motor.

Permanent-magnetic reversible motor enables
window regulator upper window bracket to move
by the rope wheel mechanism. Connect the battery
positive and negative to both terminals of motor
and enable the motor to rotate towards one
direction. The reverse current flowing to the 2
same connections enables the motor to rotate in
reverse.

Operation mode.

Operation mode of power window includes:
Manual up;

Manual down,;

Auto down (only driver side door)

After the ignition switch off, the power window

can still be operated, and cannot be operated when

the following situation occurs:

e Time for ignition switch off is more than 30
seconds.

e  Any door is opened.

e  Lock the doors from outside.
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GW Power Window

Diagnosis and Testing

Troubleshooting
1. All the door power windows cannot operate.

Step Operation Method Yes No
Check if F31 50A fuse of engine compartment fuse block, F29 15A fuse, F7
! 10A fuse, F12 10A fuse of meter fuse block are disconnected. Go to Step 8 Go to Step 2
Check if the power supply for ETACS is normal
(DTurn the ignition switch off and the voltage between Terminal 10 of
2 ETACS connector M36 and ground is the battery voltage. Go to Step 3 Go to Step 9
@Turn the ignition switch on and the voltage between Terminal 18, Terminal
9 of ETACS connector M37 and ground is the battery voltage.
Check if the ground for ETACS is normal
3 Turn the ignition switch off and disconnect the ETACS connector. Terminal | GO to Step 4 Go to Step 10
19 of connector M36 and ground are conductive.
Check if the operation of power window relay is normal.
Terminal 2 4 of rel ly.
4 (DTerminal 2 and 4 of relay are constant power supply Go to Step 7 Go'to Step 5
@After the ignition switch is turned on, the voltage for Terminal 1 of relay is
the battery voltage.
5 Turn the ignition switch on and check if Terminal 3 of power window relay Go to Step 11 Go to Step 6
grounds.
Check if the harnesses of ETACS and power window relay are conductive.
6 Terminal 15 of ETACS connector M36 should be conductive with Terminal 3 | Go to Step 13 Go to Step 14
of relay.
Check if the power supply and ground wire for left front door power window
switch are normal
(DTurn the ignition switch on and the battery voltage exists between Terminal
7 11 of left front door power window switch connector D04 and ground. Go to Step 12 Go to Step 15
@Terminal 10 of left front door power window switch connector D04 and
ground are conductive.
] Aftef servicing the fault due to circuit, replace the fuse. Is the fault Go to Step 2
eliminated?
9 Repallr the open or short power supply circuit for ETACS. Is the fault Go to Step 3
eliminated?
10 Check if the ground circuit for ETACS is open. Go to Step 4
1 R@pglr the circuit fault and replace the power window relay. Is the fault Go to Step 7
eliminated?
12 Replace the left front door power window switch.
13 Replace the ETACS. Go to Step 7
14 Repal'r the connecting circuit between ETACS and power window. Is the fault Go to Step 13
eliminated?
15 Repa.ur‘the harnesses of left front door power window switch. Is the fault Go to Step 12
eliminated?
-- 138 --
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G JAC

JAC Multifunctional Commercial Vehicle Company Sunray series

Power Window

Diagnosis and Testing

Troubleshooting
2. The left front door power window cannot operate.

Step Operation Method Yes No

Check if the output signal from power window main switch is normal
Disconnect the left front door power window motor connector and turn the ignition switch

1 on. When the power window main switch goes up, the voltage between Terminal 2 of left Go to Step 2 Go to Step 3
front door power window motor connector D08 and ground is the battery voltage, the voltage
between Terminal 1 and ground is 0 V, and it is reverse when going down.

2 Replace the left front door power window motor.

3 Check if the harness connection between left front door power window switch and motor is Go to Step 2 Go to Step 4
normal.
Repair the harness connector between left front door power window switch and motor. Is the

4 . Go to Step 2
fault eliminated?
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GW Power Window

Diagnosis and Testing

Troubleshooting
3. The right front door power window cannot operate.

Step

Operation Method

Yes

Check if the output signal from power window main switch is normal

Disconnect the right front door power window motor connector and turn the
ignition switch on. When the right front door power window main switch
goes up, the voltage between Terminal 1 of right front door power window
motor connector D15 and ground is the battery voltage, the voltage of
Terminal 2 is 0 V, and it is reverse when going down.

Go to Step 2

Go to Step 3

Replace the right front door power window motor.

Check if the conductivity of right front door power window switch is normal

Disconnect the right front door power window switch connector D12 and
check the conductivity between Terminal 4, 6, 8 and Terminal 1, 3. Terminal
1 and 6, Terminal 2 and 8 are conductive when going up. Terminal 3 and 6,
Terminal 1 and 4 are conductive when going down. Terminal 3 and 8,
Terminal 1 and 4 are conductive when no operation.

Go to Step 5

Go to Step 4

Replace the right front door power window switch.

Check if the harnesses of right front door power window switch and right
front door power window motor are conductive. Terminal 3 and 1 of right
front door power window switch connector D12 are respectively conductive
with Terminal 2 and 1 of right front door power window motor connector
DI5s.

Go to Step 7

Go to Step 6

Repair or replace the harnesses of right front door power window switch and
right front door power window motor. Is the fault eliminated?

Go to Step 7

Check if the power supply for replacing right front door power window
switch is normal

Turn the ignition switch on and the voltage between Terminal 6 of right front
door power window switch connector D12 and ground is the battery voltage.

Go to Step 4

Go to Step 8

Check if Terminal 1 of the left front door power window switch connector
D04 and Terminal 6 of right front door power window connector D12 are
conductive.

Go to Step 10

Go to Step 9

Repair or replace the connecting wire of left front door power window switch
connector and right front door power window switch connector. Is the fault
eliminated?

Go to Step 10

10

Replace the left front door power window switch.
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G JAC

JAC Multifunctional Commercial Vehicle Company Sunray series

Power Window

Diagnosis and Testing

Troubleshooting
4. The auto down function for left front door power window fails.

Operation Method

Yes

Step

1

The normal replacement and check operation for left front door power Go to Step 2

window switch. Does the auto down function operate?

2

Replace the left front door power window switch.
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Disconnect the connecting wire of battery.

GW Power Window
1.

Removal/Installation
Removal of window regulator motor

2.  Remove the left front door inner trim.

——

Disconnect the harness connection and remove the

3.
mounting bolts of motor.

/}
4. Remove the motor.
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Power Window

JAC Multifunctional Commercial Vehicle Company Sunray series

Disconnect the connecting wire of battery.

G JAC

Removal/Installation

Removal of window regulator switch
1.

2.  Remove the left front door inner trim.

——

Disconnect the connecting wire and remove the

3.
mounting bolts of switch.

/}
4. Remove the window switch.
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Install the motor.

GW Power Window
1.

Removal/Installation
Installation of window regulator motor

Connect the harness and install the mounting bolts

2.
of motor.

Install the left front door inner trim.

3.

=

Install the connecting wire of battery.

4.

—- 144 —
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Power Window

JAC Multifunctional Commercial Vehicle Company Sunray series

Install the window switch.

G JAC
1.

Removal/Installation
Installation of window regulator switch

Connect the harness and install the mounting bolts

2.
of switch.

Install the left front door inner trim.

3.

=

Install the connecting wire of battery.

4.
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GW Power Window
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EM Electric rear-view mirro

Electric rear-view mirro
Applied models: SUNRAY products manufactured by JAC

Subject Page

Instruction and Operation

EIECHIIC TEAT-VIEW IMMITTO. . .uvveiiieiieeiieeeeieeeeeeeetteeeeeeeeeeeeaaeeeeeeeeeeeeasaaeeteeeeseesaaaeeeeeeseeassseseeeeeeeeesssseeeeeessannssaneeseeeseenrrenes 148
(02075 74 1<) USSP 148

Removal and Installation

ELECITIC TEAT=VIEW ITMITTO ... .euvveeeeeeeeeeeeeeeeeeeeeeeesaeeaee s ssssssssssssssnsssnsssssnnnsnnnnnnnnn 149
REMOVAL OF TEAT VIEW IMIITOT .. .uuuiiiiiiiiiiieiee ettt e e ettt e e e e e et e et e e e e e e e aaaseeeeeesesssaaaaeeeeseessssaaaseeeesseasinnees 149
Removal of rear VIEW MIITOT SWITCH......ooiiiiiiiiii it e e e e et e e e e e e e et e e e e e e s e essaaasseeeeeessinnaes 150
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EM Electric rear-view mirro

Instruction and Operation

Rear view mirror

Sunray rear view mirrors is devided into interior rear view mirror and exterior interior rear view mirror. The exterior
rear view mirrors are fixed on the top of front windshield and at left and right outboard sides of vehicle body for
observation of conditions inside and behind the vehicle.
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EM Electric rear-view mirro

Disconnect the connecting wire of battery.

Removal and Installation
Removal of rear view mirror
1.

Remove the interior trim panel of the left front

door.

== !

Disconnect the connector plug of the rear view

3.

mirror.

Remove mounting bolts of the rear view mirror and

4,
take down the rear view mirror.
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EM Electric rear-view mirro

Removal and Installation
Removal of rear view mirror switch
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1.

2.

3.

4.

Disconnect the connecting wire of battery.

Remove the interior trim panel of the left front

door.

Disconnect the connector plug of the switch.

Remove mounting bolts and take down the switch.
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HO HORN

Horn

Applied models: SUNRAY products manufactured by JAC

Subject Page

Instruction and Operation

BHOEIL. ..ottt et e h et sh e e h et a e e bt e ae et e s e s h e ae e e n e s ae et ean e n e sae e enee 152
IMOUNEING POSTEION. ....eeetieiiiieeiieestieetteeetteetteesttesestessteeassteessseessseessseeassasassseessseesssseansssansseessseesssessnsesassseessssenseennne 152

) 3 (1) 'y | VOO RRRRR 153
TTOUDIESIOOLING. ... ettt ettt ettt ettt et e et e eab e e st e eebeeabeeaseenbeenbeesseenseenseenbeenseenseenseenseenseenseensenn 153

Removal/Installation
| 5 (1) o | TR 156
REMOVAL OF HOIM...coiiiiiiieieee ettt ettt e e e ettt e e e e e e et e e e e e e e e essaaataaeeeesessnaaaaeeeeeeaans 156
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HO HORN

Instruction and Operation
Mounting position of horn

I\_\_/;J\
\/
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HO HORN

Diagnosis and Testing

Troubleshooting
1. Horn always on.
Step Operation Yes No
1 Is the vehicle equipped with any anti-theft system? Go to Step 2. Go to Step 3.
2 Is the vehicle diagnostic system check performed? Go to Step 4. d.Check.vehlcle
1agnostic system.

3 Is horn operation and other necessary inspection performed? Go to Step 4. Check horn harness.
Press and then release the horn botton.

4 Go to Step 5. Check horn harness.
Is the horn always on?

5 Is the vehicle equipped with any anti-theft system? Go to Step 6. Go to Step 7.
Disconnect the body control module.

6 Go to Step 7. Go to Step 11.
Is the horn always on?
Disconnect the horn relay.

7 Go to Step 10. Go to Step 9.
Is the horn always on?

8 Check horn relay for poor contact. Is any fault detected and elimilated? Go to Step 15. Go to Step 14.
Repair the horn relay control circuit that is shorted to ground.

9 Go to Step 15. —
Is the maintenance finished?
Check harness connector of body control module for poor contact.

10 o Go to Step 15. Go to Step 13.
Is any fault detected and elimilated?
Repair the shorted horn control circuit.

12 Go to Step 15. —
Is the maintenance finished?
Replace the body control module.

13 ) Go to Step 15. —
Is the replacement finished?
Replace the horn relay.

14 ] Go to Step 15. —
Is the replacement finished?

15 Is the horn able to operate normally? System is normal. Go to Step 1.
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HO HORN

Diagnosis and Testing
Troubleshooting

2.

Horn failed to work.

Step

Operation

Yes

No

1

Is the vehicle equipped with any anti-theft system?

Go to Step 2.

Go to Step 3.

2

Is the vehicle diagnostic system check performed?

Go to Step 4.

Check vehicle

diagnostic system.

3

Is horn operation and other necessary inspection performed?

Go to Step 4.

Check horn harness.

Press and then release the horn botton.
Is the horn always on?

Check horn harness.

Go to Step 5.

1. Disconnect the horn relay.

2. Connect a test lamp between the positive battery voltage circuit of horn
relay coil and a sound ground.

Is the test lamp lit?

Go to Step 6.

Go to Step 13.

1. Connect a test lamp between the positive battery voltage circuit of horn
relay coil and the horn relay control circuit.

2. Press the horn button and hold it.

Is the test lamp 1it?

Go to Step 7.

Go to Step 14.

Connect a test lamp between the positive battery voltage circuit of horn
relay button and a sound ground.
Is the test lamp lit?

Go to Step 8.

Go to Step 15.

Connect a jumper with a 15A fuse between the positive battery voltage
circuit of horn relay button and the horn control circuit.
Does the horn ring?

Go to Step 11.

Go to Step 9.

1. Reconnect the horn relay.

2. Disconnect the horn connector.

3. Connect a test lamp between the horn control circuit and a sound
ground.

4. Press the horn button and hold it.

Is the test lamp lit?

Go to Step 10.

Go to Step 16.

10

1. Connect a test lamp between the horn control circuit and the horn
ground circuit.

2. Press the horn button and hold it.

Is the test lamp lit?

Go to Step 12.

Go to Step 17.

12

Perform troubleshooting for the high impedence in the horn control circuit
or horn ground circuit.
Is the maintenance finished?

Go to Step 19.

13

Perform troubleshooting for the open circuit or high impedence in the
positive battery voltage circuit of horn relay coil.
Is the maintenance finished?

Go to Step 19.

14

Perform troubleshooting for the open circuit in horn relay control circuit or
shorted positive battery circuit. Horn relay control circuit is composed of
horn slip ring and horn button.

Is the maintenance finished?

Go to Step 19.

15

Perform troubleshooting for the open circuit or high impedence in the
positive battery voltage circuit of horn relay button.
Is the maintenance finished?

Go to Step 19.

16

Perform troubleshooting for the open circuit or high impedence in the horn
control circuit.

Is the maintenance finished?

Go to Step 19.

17

Perform troubleshooting for the open circuit or high impedence in the horn
ground circuit.
Is the maintenance finished?

Go to Step 19.

18

Replace the horn relay.
Is the replacement finished?

Go to Step 19.

19

Operate the horn.
Is the horn able to operate normally?

System is normal.

Go to Step 1
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HO HORN

Diagnosis and Testing

Troubleshooting
3. Inferior tone quality of horn.

Step Operation Yes No

1 Is the vehicle equipped with any anti-theft system? Go to Step 2. Go to Step 3.

Check vehicle

. . . N
2 Is the vehicle diagnostic system check performed? Go to Step 4. diagnostic system.

3 Is horn operation and other necessary inspection performed? Go to Step 2. Check horn harness.

Press the horn button.
4 Go to Step 5. Check horn harness.
Is there any screak or buzz?

1. Check the horn for proper mounting torque.

2. Check if there is any fragment at the connecting part between horn and

vehicle. Go to Step 9. Go to Step 6.

Is any fault detected and elimilated?

Perform procedures below for each horn:
1. Disconnect the horn connector.

2. Connect a jumper with a 15A fuse between the positive battery terminal
6 of horn and the control circuit of horn. Go to Step 8. Go to Step 7.

3. Connect aother jumper between the negative battery terminal of horn
and the grounding terminal of horn.

Is there any screak or buzz?

Perform troubleshooting for the high impedence in the horn control circuit
7 or the horn ground circuit. Go to Step 9.

Is the maintenance finished?

Replace the horn.
8 ) Go to Step 9. —
Is the replacement finished?

Operate the horn. )
9 System is normal. Go to Step 1
Is the horn able to operate normally?
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HO HORN

Removal/Installation

Removal of horn
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1.

2.

3.

4.

Disconnect the negative cable of battery.

Remove the front bumper.

Remove the mounting bolt of horn and disconnect

the horn plug.

Remove the horn.
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AT Air Conditioner

Air Conditioner (A/C)

Applied models: SUNRAY products manufactured by JAC
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AT Air Conditioner
Instruction and Operation
A/C system

SUNRAY adopts dual A/C system, with the front and rear A/C controlled independently. In this system, the front and
rear A/C use independent condenser and evaporator but share the same compressor.

A/C system schematic diagram:

RARR
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&
=

/
|
m:
¥

mllinly

1. Evaporator 2. Expansion valve 3. Compressor
4. Condenser 5. Fluid reservoir
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AT Air Conditioner

Instruction and Operation

Precautions

)
£
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3.

Refrigerant is of low freezing point and strong
volatility, so please wear gloves and goggles in
order to avoid frostbite, blindness and other
phenomena caused by its contact with skin.

In case of the refrigerant gets into your eyes or
having contact with skin, please flush the affected
areas with fresh water and go to the doctor for
help. Please don’t rub your eyes with hand or
handkerchief.

The handling of refrigerant shall be performed in
well-ventilated areas.

Although refrigerant is innoxious, abundant
exhaust of refrigerant into enclosed space may lead
to hypoxia.

During the handling of refrigerant, the ambient
environment shall be free from water and foreign
matters such as dust, for which may cause damage
to A/C system when flowing into. Therefore,
special attention must be paid.
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AT Air Conditioner

Instruction and Operation

Precautions
JAC
R134a
JAC JAC
R134a R12
Keep Away From
Inflammables
Keep Away From Heat
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S.

R-134a shall be adopted as refrigerant.
Use of other kinds of refrigerant may bring
negative effect to system components.

R-134a refrigerant and R-12 refrigerant are
incompatible, so even little amount of R-12
refrigerant is not allowed to be mixed into R-134a
refrigerant.

When handling refrigerant, please note that the
surroundings must be free from any tinder or
inflammable, for the exposure of refrigerant
reservoir to heat source shall lead to explosion.

R134a refrigerant container is under high pressure
status, so please don’t place it under high
temperature condition and the ambient temperature
for storage should be below 52°C.
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AT Air Conditioner

Instruction and Operation
Precautions

9.  Generally, dust covers are adopted for A/C
components, in order to avoid access of sewage,

@ dust and moisture. Dust covers should be removed
) =) I before operation and sealed after operation.
Moisture \ Q—,

10. During the reinstallation of A/C system after
removal, please apply refrigerant oil onto the
O-ring. As for screwed joints, install them by hand
and then use two wrenches for tightening. As for
the flanged joints, install nuts and bolts when
pushing the pipeline gently.

First by hand and then with tools

11. During A/C installation, over tightening or
clamping of O-ring may cause refrigerant leakage,
so please operate as per specified torque.

o ——

Tighten to the specified torque

12. Hoses shall be free from distortion.

Don’t distort hose.
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AT Air Conditioner

Instruction and Operation

Functional operation

#‘

#‘

WQ
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1.

“TO-FACE” mode
Air is adjusted when passing through system and
vented out through upper air vent. This mode is
applied to most of places using A/C.

“TO-FACE/FEET” mode

Air is adjusted and vented out through upper air
vent and floor air vent. The air from floor air vent
is hotter than that from upper air vent. However,
when the temperature knob is rotated
counterclockwise to the end (hottest) or clockwise
to the end (coldest), air temperature from two
different positions are the same.

“TO-FEET” mode
Air is vented out through the bottom air vent.

“TO-FEET” plus “DEFROST” mode

Air is vented out through the bottom air vent and a
little air is vented out through defroster air vent and
air vent of side window defroster.
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AT Air Conditioner

Instruction and Operation

Functional operation
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Defroster

Air is adjusted and vented out through defroster air
vent and a little air is vented out through side
window defroster. It is recommended to use this
mode only in foggy or icy weather.

Internal/external circulation select button

Press this button and the indicator shall lighten,
indicating the internal circulation mode is applied;
press this button again and the external circulation
mode is selected.

Front control panel air volume knob

Rotate the air volume knob shown in the right
figure to achieve perfect control of the air volume
of blower. Rotate leftwards, the air volume shall
decrease, and rightwards, the air volume shall
increase.

A/C switch

Press this switch with the indicator on, indicating
the A/C system is in operation. Press this switch
again, and the A/C system is turned off.

If the fan knob is located at off position instead of
at certain position within speed setting range, the
A/C system cannot operate.
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AT Air Conditioner
Instruction and Operation

Functional operation

9.  Front control panel temperature control knob
Rotate the knob within the range shown in the
right figure, and the interior temperature can be
controlled within the indicated range.

10. Rear control panel cold/warm select knob
Rotate the knob within the red zone, the vented air
is warm air; rotate the knob within the blue zone,
the vented air is cold air.

11. Rear control panel air volume knob
Rotate the air volume knob shown in the right
figure to achieve perfect control of the air volume
of blower. Rotate leftwards, the air volume shall
decrease, and rightwards, the air volume shall
increase.
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AT Air Conditioner

Diagnosis and Testing
Operating principle
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3.

4,

During operation, low pressure gaseous refrigerant
from evaporator transforms into high pressure and
high temperature gas after passing through
compressor, which transforms into high pressure
and low temperature liquid after being cooled by
condenser radiating pipe; the liquid, after being
dehumidified and buffered by receiver drier, flows
into expansion valve at stable pressure and flow
rate, and finally flows into evaporator through
throttling and depressurization; the refrigerant
evaporates and absorbs abundant heat once
encountering low pressure condition.

High-pressure side of refrigerating system.

Low-pressure side of refrigerating system.

Compression process.

- 165 -


http://www.manualslib.com/

AT Air Conditioner

Diagnosis and Testing
Operating principle

5. Condensation process.

6. Throttling and expansion process.

7.  Evaporation process.
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AT Air Conditioner

Diagnosis and Testing
Air distribution system introduction

1. Mixing flow.
ﬁ The outside air is mixed through:
W e Instrument panel air vent
A %ZS o  Floor air vent

2. Ventilation.
ﬁ The outside air comes in through the instrument
M panel air vent.
: No operation of compressor during ventilation.

R

3. Heater.
Air is mostly from floor air vent and a little air is
from defrosting air duct.

4. Defogging.
Equivalent air from floor air vent and defrosting air
vent.
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AT Air Conditioner

Diagnosis and Testing
Leak test
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Required tools.

R-134a A/C system dye tracer (24 pcs.).
General purpose 12V leak detector lamp.
Fluorescent dye scavenger.

A/C dye injection tool kit.

Dye cell for replacement.

Electronic leak detector.

Spray bottle with soap water.

Fluorescence leak detector.

IMPORTANT: Be sure to wear dark color goggles
with UV lamp, so the color of dye can be
deepened.

The application of fluorescent dye can facilitate the
detection of leak position in A/C system.

Electronic leak detector.

IMPORTANT: Perform testing in continuous path
to ensure detection of any possible leak. Check
every position of system for leak.

Soap water.

Fill a bottle with solution consisting of 50% water
and 50% detergent.

Run A/C system and spray the soap water onto
connectors and components.

In case of any obvious leak, bubbles shall appear.
This is an ideal method for detecting leak of hoses
and connectors.
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AT Air Conditioner

Diagnosis and Testing
A/C system performance testing
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1.

2.

3.

4.

Test the vehicle under direct sunlight.

Don’t test the vehicle under airflow obstruction of
condenser, such as the vehicle is parked closely
against wall.

Set the blower motor to the highest speed mode.

External air circulation mode.
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AT Air Conditioner

Diagnosis and Testing
A/C system performance testing
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Set the cooling temperature to the coldest status.

Open the instrument panel air vent facing right
ahead. Insert the temperature gauge into the panel
air vent center in thickness of 50mm.

Test under idling status.

Both front windows are closed.
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AT Air Conditioner

Diagnosis and Testing
A/C system performance testing

9. The engine hood is closed.

10. Connect the precision pressure gauge to A/C

’ ’ system.
i [ | [ |

R0
RO
Koo

W ]
et I 8

11. As for the precise testing of humidity (relative
humidity %), the pressure and temperature of air
supply outlet shall vary with humidity (relative
humidity %). Please refer to “A/C System
Performance Table” in this section for details.

12. Shut down the engine. Compare the readings with
data listed in “A/C System Performance Table” and
no big difference can be found under normal
operation of A/C system.

5 E— 8 OC Normal
> 1 O OC In need of maintenance
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AT Air Conditioner

Diagnosis and Testing

Refrigerant recovery

K
PSR
0

K
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1.

2.

3.

4.

Park the vehicle in well-ventilated areas.

Connect to the refrigerant recovery machine.

Turn on the refrigerant recovery machine and select
the refrigerant reclaimer on the control panel.

Open the manual valves at both high-pressure and
low-pressure sides.
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AT Air Conditioner

Diagnosis and Testing
Refrigerant recovery
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The refrigerant recovery machine shall start to
recover refrigerant and lubricating oil from A/C
system, which respectively flows into a fluid
reservoir and a removable oil reservoir.

Refrigerant recovery machine shall drain all
refrigerant out of A/C system, achieving partial
vacuum of A/C system with pressure at about 34
kPa (10 Hg).

Once partial vacuum is realized, it is recommended
to turn off the refrigerant recovery machine and
two manual valves and record the pressure
readings. If the vacuum reading rises up to positive
pressure in 2 min, there is still surplus refrigerant
(after boiling) in the receiver drier; therefore, you
should continue to execute the reclaimer until no
obvious positive pressure rise occurs.

Check the oil reservoir for oil recovery and record
the recovered volume, for the same volume of oil
shall be added into A/C system later.
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AT Air Conditioner

Diagnosis and Testing
A/C System Performance Table

Engine | Relative Ambient air Temperature of central Pressure at low-pressure Pressure at high-pressure
speed humidity temperature air vent side of pressure gauge side of pressure gauge
(r/min) (%) °F [ °F C psi kPa psi kPa
59 15 37 3.00 27 162 142 943
68 20 37 3.00 31 185 168 1106
77 25 40 4.64 36 209 191 1296
20 86 30 47 8.60 42 236 225 1494
95 35 54 12.49 50 265 266 1653
104 40 62 16.45 58 300 304 1864
113 45 69 20.47 63 334 323 2155
59 15 37 3.00 25 171 139 956
68 20 38 3.50 28 197 164 1129
77 25 44 6.79 32 222 192 1323
40 86 30 52 11.27 36 252 209 1445
95 35 61 15.94 42 288 248 1709
104 40 69 20.76 48 329 279 1925
Idling 113 45 77 25.18 54 375 306 2110
speed 59 15 37 3.00 26 177 140 966
68 20 40 4.47 30 205 166 1146
77 25 48 8.92 34 233 192 1326
60 86 30 57 13.93 39 269 215 1480
95 35 66 19.11 45 310 249 1718
104 40 76 24.59 52 358 300 2072
113 45 86 29.82 59 406 318 2196
59 15 37 3.00 27 186 142 976
68 20 43 6.11 31 214 168 1160
77 25 52 11.15 36 250 191 1320
80 86 30 62 16.95 42 289 225 1551
95 35 74 23.23 50 342 266 1833
104 40 85 29.27 58 398 304 2096
113 45 96 35.65 63 436 323 2226
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AT Air Conditioner

Diagnosis and Testing
A/C System Performance Table

C T kPa psi C T kPa psi
Definition: This table lists the pressure of refrigerant 134a under different temperature. For example, under room temperature of 26.6
‘C (80°F), the pressure of refrigerant reservoir reaches 595.6 kPa (86.4 psi). If the refrigerant is heated up to 51.6 °C (125°F), the
pressure shall rise up to 1278.8 kPa (185.5 psi). You can also determine the boiling point of refrigerant 134a based on different
pressure. For example, under the pressure of 188.2 kPa (27.3 psi), the boiling point of refrigerant R134a is 0°C (32°F).

15.5 60 3923 56.9
-233 -10 12.4 1.8 18.3 65 438.2 63.6
-20.5 -5 27.0 3.9 21.1 70 487.3 70.7
-17.7 0 43.2 6.3 23.8 75 539.7 78.3
15.0 5 60.8 8.8 26.6 80 595.6 86.4
-12.2 10 80.1 11.6 29.4 85 655.1 95.0
9.4 15 101.3 14.7 322 90 718.5 104.2
-6.6 20 1243 18.0 35.0 95 785.6 1139
-3.8 25 149.4 21.7 37.7 100 856.9 124.3
-1.1 30 176.6 25.6 40.5 105 9323 135.2

0.0 32 188.2 27.3 433 110 1012.1 146.8

1.6 35 206.2 29.9 46.1 115 1096.4 159.0

44 40 238.0 345 48.8 120 1185.2 171.9

7.2 45 272.5 39.5 51.6 125 1278.8 185.5

10.0 50 309.5 449 54.4 130 1377.3 199.8
12.7 55 349.4 50.7 60.0 140 1589.6 230.5
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AT Air Conditioner

Diagnosis and Testing

A/C system performance diagnosis

1.

Air heater performance diagnosis.

Step

Operation

Yes

1

Whether or not to conduct this diagnosis based on “symptoms” or
instruction of other diagnosis tables?

Go to Step 2.

(DStart the engine.
@)Let the engine idling.

Does the engine temperature reach normal operating temperature?

Go to Step 3.

Go to Step 9.

(DLet the engine idling.

@Select “FLOOR” mode.

(®Set the minimum speed of blower.

(@Set the warmest temperature.

(B)Sense the temperature of inlet and outlet hoses at the heater core.

Is the inlet hose of heater warmer than the outlet hose?

Go to Step 7.

Go to Step 4.

(DPlace the temperature gauge at the central air vent.
(@Fix the temperature gauge onto the outlet hose at the heater core.
(®Set the maximum speed of blower.
(@Set the warmest temperature.
(®Record temperature at the position listed below:
Central air vent on instrument panel.
Outlet hose at the heater core.
(®Compare the recorded temperatures.

Are these two temperatures nearly the same?

Go to Step 5.

Go to Step 6.

(DCheck the following parts of vehicle for cold air leak and conduct
relevant maintenance:

Front shield plate.

Internal circulation damper.

Air heater, ventilation and A/C system module housing.
(@Conduct necessary maintenance.

Is the maintenance finished?

Go to Step 10.

(DCheck the operation of temperature damper.
(@Conduct necessary maintenance.

Is the maintenance finished?

Go to Step 10.

(DShut down the engine.

(2Backflush the heater core.

(®Start the engine.

@Select “FLOOR” mode.

(BSet the minimum speed of blower.

(©)Set the warmest temperature.

(DSense the temperature of inlet and outlet hoses at the heater core.

Is the inlet hose of heater warmer than the outlet hose?

Go to Step 8.

Go to Step 10.

Replace the heater core.

Is the maintenance finished?

Go to Step 10.

Troubleshoot too low engine temperature.

Is the maintenance finished?

Go to Step 10.
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10

Run the system to check the maintenance result.
Is the fault detected and eliminated?

System is normal.

Go to Step 2.
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A/C system performance diagnosis

2. Insufficient defrosting.
Step Operation Yes No

Whether or not to conduct this diagnosis based on “symptoms” or

! instruction of other diagnosis tables? Go to Step 2. o
(DStart the engine.
@Select “DEFROST” mode.

2 Go to Step 3. Go to Step 10.
(®Set the maximum speed of blower.
Is there sufficient airflow from defroster outlet?
Measure the operating temperature of engine.

3 ) . Go to Step 4. Go to Step 8.
Does the engine temperature reach normal operating temperature?
®Set the minimum speed of blower.
@Set the warmest temperature.

4 Go to Step 11. Go to Step 5.
(®Sense the temperature of inlet and outlet hoses at the heater core.
Is the inlet hose of heater warmer than the outlet hose?
Test the operation of A/C compressor.

5 Go to Step 7. Go to Step 6.
Does the A/C compressor run?
Replace the A/C compressor.

6 Go to Step 14. —
Is the maintenance finished?
Conduct A/C system performance test.

7 ) ) Go to Step 9. Go to Step 12.
Does the operation of A/C system meet the requirements?
Troubeshoot too low engine temperature.

8 . . Go to Step 14. —
Is the maintenance finished?
Check whether the internal circulation damper operates normally.

9 ) ) ) Go to Step 14. Go to Step 13.
Does the internal circulation damper operate normally?
Conduct troubleshooting for air outlet.

10 ) ) Go to Step 14. —
Is the maintenance finished?
Conduct troubleshooting for air heater.

11 . . Go to Step 14. —
Is the maintenance finished?
Conduct troubleshooting on A/C performance.

12 Go to Step 14. —
Is the maintenance finished?
Conduct troubleshooting for internal circulation damper.

13 ) ) Go to Step 14. —
Is the maintenance finished?
Run the system to check the maintenance result. )

14 o System is normal. Go to Step 2.
Is the fault detected and eliminated?
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3.

Blower motor noise diagnosis.

Step

Operation

Yes

1

Whether or not to conduct this diagnosis based on “symptoms” or
instruction of other diagnosis tables?

Go to Step 2.

Check if there is any chip at air inlet grille.

Is there any chip?

Go to Step 8.

Go to Step 3.

1.Sit in the vehicle.
2.Close doors and windows.
3.Turn the ignition switch to ON position with the engine off.

4.Run the blower motor at every speed and mode to determine the time
and place of noise generating.

Is the noise under operation of blower is obvious?

Go to Step 4.

Go to Step 11.

Touch the blower casing to check for vibration when the blower motor
operating at different speed.

Is there any overvibration?

Go to Step 6.

Go to Step 5.

Listen to the sound of blower motor at different speed.

Is there any abnormal noise such as squeak or chirp?

Go to Step 9.

Go to Step 11.

1. Remove the blower motor.
2. Check the blower motor impeller for any abnormal deposition.
3. Check the blower motor for any abnormal deposition.

Do you find any foreign matter on blower motor or blower motor
impeller?

Go to Step 8.

Go to Step 7.

Check blower motor for:
Vane crack.
Looseness of impeller fasteners.
Improper positioning of impeller.

Do you find any abnormality mentioned above?

Go to Step 9.

Go to Step 10.

Clear foreign matter.

Is the operation finished?

Go to Step 10.

Replace blower motor.

Is the maintenance finished?

Go to Step 11.

10

Install blower motor.

Is the operation finished?

Go to Step 11.

11

Run the system to check the maintenance result.

Is the fault detected and eliminated?

System is normal.

Go to Step 2.
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4. Refrigerating system noise diagnosis.

Step Operation Yes No
Whether or not to conduct this diagnosis based on “A/C system
1 . . . . Go to Step 2. —
symptoms” or instruction of other diagnosis tables?
Check accessory drive belt and drive belt tensioner for failure and conduct
2 . Go to Step 3. —
troubleshooting when necessary.
Run the engine to check compressor for any abnormal noise:
3 . Go to Step 5. Go to Step 4.
Does the noise last for over 30 seconds?
Generation of liquid
slugging noise is a
common
Let the engine run for several minutes. phenomenon,  which
Ston th e tor L mi shall occur when the
top the engine for 1 minute. i
4 Go'to Step 6. system  experience a
Restart the engine. long time of shutdown
. . . 0 under high
Is any noise detected by using this procedure? temperature and  the
ambient temperature
lowers after a whole
night.
Check if the refrigerant level in system is too low.
5 . . Go to Step 7. Go to Step 8.
Is the system refrigerant sufficient?
Check if the heat expansion valve is stuck at closed or open position. Replace expansion
6 . . . Go to Step 7.
Is the heat expansion valve is stuck at open position? valve.
Check if the compressor bolt and/or A/C pipeline scratches body parts. Tighten bolt and/or
7 ) I Go to Step 8.
Is the mounting bolt loosened? rearrange pipeline.
(DRecover refrigerant and replace compressor.
The system inspection is
8 (@Refill the system. finished. Go to Step 1
Is the gas pressure within the specified range?
- 180 -
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5. A/C system actuator noise diagnosis.

Step Operation Yes No
|| et o ot ondut e Sisnsts bsed on “Smpoms” ot | G512 -
(DStart the engine.
(@Finish the settings below:
Blower motor speed
Air heater, ventilation and A/C system modes
Temperature control setting
2 @Define the noise types: Go to Step 6. Go to Step 3.
Scraping, bang
Tick/click, chirp or creak
Whish/howling
Is the scraping or bang obvious during mode selection or temperature
setting?
3 When the blower motor. speed reduces, is there still tick/click  chirp, Go to Step 6. Go to Step 4.
squeak or scraping but with lower sound?
4 {vaggi:ltll/llrlg:;ltigﬁggbvious under every mode but not so under every Go to Step 6. Go to Step 5.
5 Is there obvious whish/howling only under “DEFROST” or “FLOOR” Go to Step 6. Go to Step 6.

mode?

Remove the instrument panel bracket.

(DCheck damper for normal operation.
6 Go to Step 9. Go to Step 7.
@) Check air duct for blockage or foreign matter.

Does any of the above condition occur?

Check modes, temperature dampers and seals for warpage or crack.
7 Go to Step 10. Go to Step 8.
Is the damper under normal status?

Replace relevant dampers and/or seals.
8 ) ) Go to Step 10. —
Is the maintenance finished?

Remove obstruction or foreign matter.
9 ) ) Go to Step 10. —
Is the operation finished?

Install the instrument panel bracket.
10 . . Go to Step 11. —
Is the operation finished?

Run the system to check the maintenance result. .
11 o System is normal. Go to Step 2.
Is the fault detected and eliminated?
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6. Odour diagnosis.

Step Operation Yes No
Whether or not to conduct this diagnosis based on “symptoms” or
! instruction of other diagnosis tables? Go to Step 2. o
(DSit in the vehicle.
@Close all doors and windows.
(®Start the engine.
@Let the engine idling under normal operating temperature.
2 Go to Step 3. Go to Step 8.
(B)Set the maximum speed of blower. otostep otoStep
(6)Set the coldest temperature.
(@DRun the A/C under every blower speed, mode and temperature to
determine what kind of odour (musty taste, smell of coolant or oil)
occurs.
Check air heater, ventilation and A/C system module assembly filter and
3 air inlet grille for any chip? Go to Step 4. Go to Step 5.
Is there any chip?
Clear all chip.
4 ) ) Go to Step 15. —
Is the operation finished?
Check if the carpet is moist.
5 ) Go to Step 6. Go to Step 14.
Is the carpet moist?
Check the existence of the conditons below:
Leak at front windshield periphery
6 Drain pipe blockage of air heater, ventilation and A/C system module Go to Step 7. Go to Step 14.
Leak at door seal
Is there any leak?
Repair leak when necessary.
7 . ) Go to Step 15. —
Is the maintenance finished?
8 Does the odour smell like coolant? Go to Step 9. Go to Step 12.
Check cooling system for any leak.
9 Go to Step 10. Go to Step 12.
Is there any leak?
Check vehicle inside for coolant leak or check the front windshield for a
10 | layer of film. Go to Step 11. Go to Step 15.
Is there any fault?
Replace the heater core.
11 Go to Step 15. —
Is the maintenance finished?
12 Does the odour smell like engine 0il? Go to Step 13. Go to Step 15.
(DCheck engine compartment for any leak.
13 (@Repair leak. Go to Step 15. —
Is the maintenance finished?
Musty taste is probably caused by molds on evaporator and heater core or
14 inside air heater, ventilation and A/C system module assembly. Go to Step 15. —
Is the operation finished?
15 Run the system to check the maintenance result. System is normal. Go to Step 2.
-182 -
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| Is the fault detected and eliminated?

Diagnosis and Testing

A/C system performance diagnosis

7.

Diagnosis of failed blower motor operation.

Step

Operation

Yes

No

(DTurn the ignition switch to ON position with the engine off.
@Turn the blower motor switch to each speed position.

Is the blower motor able to operate at each speed position?

Go to “Fault 8”.

Go to Step 2.

(DTurn the ignition switch to OFF position.
(@Disconnect the blower motor.

(Set a test lamp between blower motor power voltage circuit and
control circuit.

@Turn the ignition switch to ON position with the engine off.
(B Turn the blower motor switch to each speed position.

Is the test lamp on under every speed.

Go to Step 9.

Go to Step 3.

Test blower motor power voltage circuit for open circuit or excessive
resistance.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 4.

Test blower motor circuit for open circuit or excessive resistance.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 5.

(DTurn the ignition switch to OFF position.

@Connect the blower motor.

(®A.ir heater, ventilation and A/C system control module.
(@Turn the ignition switch to ON position with the engine off.
(®Turn the blower motor switch to each speed position.

Is the blower motor able to operate at each speed position?

Go to Step 10.

Go to Step 6.

Check serial data code or check for any fault.

Is there any fault?

Go to Step 7.

Go to Step 8.

Test circuit.
Is the fault detected and eliminated?

Go to Step 15.

Go to Step 8.

Test blower motor switch control circuit for open circuit or excessive
resistance.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 11.

Check blower motor for poor contact.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 12.

10

Check air heater, ventilation and A/C system control module for poor
contact.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 13.

11

Check audio system for poor contact.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 14.

12

Replace blower motor.

Is the replacement finished?

Go to Step 15.

13

Replace air heater, ventilation and A/C system control module.

Is the replacement finished?

Go to Step 15.

14

Replace blower switch.

Is the replacement finished?

Go to Step 15.

15

Run the system to check the maintenance result.

System is normal.

Go to Step 1.

Downloaded from www.Manualslib.com manuals search engine

-183 -



http://www.manualslib.com/

AT Air Conditioner

| | Is the fault eliminated?
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A/C system performance diagnosis

8.

Fault diagnosis of blower motor.

Step

Operation

(DTurn the ignition switch to ON position with the engine off.
@Turn the blower motor switch to each speed position.

If there any speed position failed?

Go to Step 3.

Go to Step 2.

Check blower motor fuse for blowout.

Is the fuse blown out?

Replace the fuse with a
new one of the same
rating.

Go to Step 3.

Check the power supply of blower motor.

The blower motor won’t run even though there is voltage.

(DRun the blower under every speed and run once at the integrated radio
control position of blower.

220 blower speeds should be effective.

Is every blower speed effective?

Go to Step 8.

Go to Step 5.

(DPlug a 2-pin connector into the back of blower motor.

@Use integrated radio to control blower and run the blower once at each
one of 20 blower speeds.

(®Compare the voltage with the illustrated voltage. Please refer to
“1.2.1.2 Sensor Resistance Table” in ‘“Automatic Air Heater,
Ventilation and A/C System” for details.

Does the voltage approach to the illustrated voltage?

Go to Step 8.

Go to Step 6.

Connect the fault diagnosis instrument. Conduct combined testing for
switch data. Use fault diagnosis instrument to increase/decrease the soft
key to select from 20 different blower speeds.

Is every speed effective

Conduct integrated radio
control testing for blower
switch function.

Go to Step 7.

Replace air heater, ventilation and A/C system control module.

Is the fault detected and eliminated?

Go to Step 8.

Run the system to check the maintenance result.

Is the fault eliminated?

System is normal.

Go to Step 1
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9. Diagnosis of poor A/C system refrigeration.

Step Operation Yes No

Check the operation of air mixing damper to confirm no blockage or

1 rupture. Replace actuator. Go to Step 2.
Is air mixing damper blocked or ruptured?
(DTurn the ignition switch to ON position with the engine off.

2 @Turn the blower motor switch to each speed position. Go to Step 3. Go to “Fault 7”.
Is the blower motor able to operate at each speed position?

3 Does blower motor run at corresponding speed? Go to Step 4. Go to “Fault 8”.
(DStart the engine.
(@Set the mode switch to “TO-Face” mode. Go to “Internal Air
(®Set the internal circulation switch to “ON” position. Circulation Fault

4 Go to Step 5 Diagnosis Help” in
(@Observe the internal circulation damper. o tostep >. “Automatic Air

. . . . « " . Heater, Ventilation
(B)Set the internal circulation switch to “OFF” position. and A/C System”.
Does the internal circulation damper transfer from internal circulation to
ventilation?
(DStart the engine.
@)Use the fault diagnosis instrument to clear all fault codes stored in air
heater, ventilation and A/C system control module.

5 (®Set the left side air temperature switch to coldest position. Go to Step 6. Replace compressor.
@Set the mode switch to “TO-FACE/FEET” position.
®Set the blower motor switch to high speed position.
Does the A/C compressor run?
Conduct A/C system performance test.

6 o Go to Step 9. Go to Step 7.
Is the fault detected and eliminated?
Install a temperature gauge near the interior air temperature sensor.

7 o . Go to Step 9. Go to Step 8.
Is the indicated temperature below 3°C(5°F)?
Check air suction pipe for leak or blockage.

8 o Go to Step 9. —
Is the fault detected and eliminated?
Run the system to check the maintenance result. .

9 o System is normal. Goto Step 1
Is the fault eliminated?
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10. Diagnosis for insufficient warm air.

Step

Operation

Yes

No

Check the operation of air mixing damper to confirm no blockage or
rupture.

Is air mixing damper blocked or ruptured?

Replace actuator.

Go to Step 2.

Turn the blower motor switch to each speed position.

Is the blower motor able to operate at each speed position?

Go to Step 3.

Go to “Fault 7”

Does blower motor run at corresponding speed?

Go to Step 4.

Go to “Fault 8”

(DStart the engine.

(@)Set the mode switch to “TO-Face” mode.

(3)Set the internal circulation switch to “ON” position.
(@Observe the internal circulation damper.

(B)Set the internal circulation switch to “OFF” position.

Does the internal circulation damper transfer from internal circulation to
ventilation?

Go to Step 5.

Go to “Internal Air
Circulation Fault
Diagnosis Help” in
“Automatic Air
Heater, Ventilation
and A/C System”.

Set the temperature switch to “OFF” position.

When heating or defrosting is applied, is it still cold?

Go to Step 6.

Go to Step 9.

(DStart the engine.
@Shut down the air heater, ventilation and A/C control system.

Does the A/C compressor run?

Replace compressor.

Go to Step 8.

Check cooling system for:
Too low coolant level.
Looseness or wear of accessory drive belt.
Leak of radiator hose or heater hose.
Distortion of radiator hose or heater hose.
Lack of radiator cap pressure seal.
Leak of radiator cap.

Is the fault detected and eliminated?

Go to Step 10.

Go to Step 8.

(DSet the mode switch to “TO-FACE” mode.
(@Turn the ignition switch to ON position with the engine off.
(3)Set the blower motor switch to maximum speed position.

@Cover the sensor air inlet with a piece of paper of Smm? (2 square
inch) to check whether there is any airflow through the interior air
temperature sensor.

Is the paper still at the original position?

Go to Step 10.

Go to Step 9.

Check aspirator pipeline for leak or blockage.

Is the fault detected and eliminated?

Go to Step 10.

10

Run the system to check the maintenance result.

Is the fault eliminated?

System is normal.

Go to Step 2.

Downloaded from www.Manualslib.com manuals search engine

- 187 -



http://www.manualslib.com/

AT Air Conditioner

Diagnosis and Testing

A/C system performance diagnosis
11. Inadequate air out.

Step Operation Yes No

(DStart the engine.

1 (@)Set the mode switch to “OFF” position. Go to Step 2. Go to Step2
Does the blower stop operation?
(DSet the mode switch to “VENT” position.

2 @Turn the blower motor switch to each speed position. Go to Step 4. Go to “Fault 7
Is the blower motor able to operate at each speed position?

3 Does blower motor run at corresponding speed? Go to Step 4. Go to “Fault 8”
Check mode damper for any damage or blockage.

4 Replace mode damper. Go to Step 5.
Is the mode damper damaged or blocked?
Run the system to check the maintenance result. )

5 o System is normal. Go to Step 1
Is the fault eliminated?
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12. Fault diagnosis of internal/external circulation.

Step

Operation

Yes

(DTurn the ignition switch to ON position with the engine off.
(@)Set the blower motor switch to maximum speed position.

(®)Set the mode switch to “TO-FACE/FEET” position.

(@Set the internal circulation switch to “VENTILATION” position.

(®Set the internal circulation switch to “INTERNAL CIRCULATION”
position.

Do you hear any change in air flow sound when setting the internal
circulation switch to “INTERNAL CIRCULATION” position?

Go to Step 2.

Go to Step 2.

(DSet the internal circulation switch to “VENTILATION” position.
(@O0bserve the drive shaft of internal circulation actuator.

(®Set the internal circulation switch to “INTERNAL CIRCULATION”
position.

Does the drive shaft of internal circulation actuator rotate?

Go to Step 3.

Go to Step 3.

@Observe the drive shaft of internal circulation actuator.

@Use the fault diagnosis instrument and command the internal
circulation actuator transfer to “INTERNAL CIRCULATION” and
“VENTILATION” positions.

Does the drive shaft of internal circulation actuator rotate?

Go to Step 11.

Go to Step 4.

(DTurn the ignition switch to OFF position.
(@Disconnect the internal circulation actuator.
(®Turn the ignition switch to ON position with the engine off.

@Use a test lamp connected to sound ground to detect the ignition
voltage circuit 3 of internal circulation actuator.

Is the test lamp on?

Go to Step 5.

Go to Step 12.

(DSet a test lamp between damper control Circuit A and ignition voltage
circuit 3 of internal circulation actuator.

@Use the fault diagnosis instrument and command the internal
circulation actuator transfer to “INTERNAL CIRCULATION” and
“VENTILATION” positions.

Is the test lamp on when this command is executed?

Go to Step 6.

Go to Step 7.

(DSet a test lamp between damper control circuit B and ignition voltage
circuit 3 of internal circulation actuator.

@Use the fault diagnosis instrument and command the internal
circulation actuator transfer to “INTERNAL CIRCULATION” and
“VENTILATION” positions.

Is the test lamp on when this command is executed?

Go to Step 9.

Go to Step 8.

Check the internal circulation actuator control Circuit A for open circuit,
excessive resistance, short circuit to ground or voltage.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 11.

Check the internal circulation actuator control Circuit B for open circuit,
excessive resistance, and short circuit to ground or voltage.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 11.
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13. Fault diagnosis of internal/external circulation.

Step

Operation

Yes

Check internal circulation damper and internal circulation actuator for:
Dislocation of circulation actuator.
Linkage fractured or stuck.
Internal circulation damper fractured or stuck.

Obstacle blocking the internal circulation damper moving within the
whole range.

Lack of internal circulation damper seals.
Dislocation of internal circulation damper seals.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 10.

Check the harness connector of internal circulation actuator for poor
contact.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 13.

11

Check the harness connector of air heater, ventilation and A/C system
control module for poor contact.

Is the fault detected and eliminated?

Go to Step 15.

Go to Step 14.

12

Repair the ignition voltage circuit of internal circulation actuator.

Is the repair finished?

Go to Step 15.

13

Replace the internal circulation actuator.

Is the replacement finished?

Go to Step 15.

14

Replace air heater, ventilation and A/C system control module.

Is the replacement finished?

Go to Step 15.

15

Run the system to check the maintenance result.

Is the fault eliminated?

System is normal.

Go to Step 2.
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Removal of front A/C assembly
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1.

2.

3.

4.

Recover refrigerant.

Disconnect negative cable of battery.

Remove instrument panel.

Remove mounting bolts from expansion valve.
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Removal of front A/C assembly

5. Remove mounting bolts from front A/C.

6. Disconnect the connector and remove the front A/C
assembly.
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Removal of top evaporator tank

1. Recover refrigerant.

2. Disconnect negative cable of battery.

3.  Remove luggage rack.

4. Remove ceiling and interior trim.
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Removal of top evaporator tank

5. Disconnect the A/C drain pipe.

6. Remove mounting bolts from expansion valve.

7. Remove mounting bolts.

8. Remove the top evaporator tank assembly.
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Removal of front condenser
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1. Recover refrigerant.

2. Disconnect negative cable of battery.

3.  Remove front bumper.

4. Remove mounting bolts.
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Removal of front condenser

5. Disconnect pipeline.

6. Remove condenser.
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Removal of bottom condenser
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Recover refrigerant.

Disconnect negative cable of battery.

Remove mounting bolts and disconnect pipeline.

Remove bottom condenser assembly.
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Removal of heater water tank

1. Recover refrigerant.

2. Disconnect negative cable of battery.

3. Remove connecting pipe of heater water tank.

4. Disconnect the plug.
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Removal of heater water tank

5. Remove mounting bolts from heater water tank.

6. Remove heater water tank assembly.
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Removal/installation of temperature control motor
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1.

2.

3.

4,

Disconnect negative cable of battery.

Remove instrument panel.

Disconnect harness connector and remove

mounting screws from temperature control motor.

Take down the temperature control motor.
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Removal/installation of mode damper motor

0
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Disconnect negative cable of battery.

Remove instrument panel.

Disconnect harness connector and connections and
remove mounting screws from mode damper
motor.

Remove the mode damper motor.
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Removal/installation of speed governing module
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1.

2.

3.

4,

Disconnect negative cable of battery.

Remove instrument panel.

Disconnect the harness connector of speed

governing module and remove mounting screws.

Remove the speed governing module.
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AT Air Conditioner

Removal/Installation

Removal/installation of internal/external air damper motor
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1.

2.

3.

4,

Disconnect negative cable of battery.

Remove instrument panel.

Disconnect harness connector and remove
mounting screws from internal/external air damper
motor.

Take down the internal/external air damper motor.
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AT Air Conditioner

Removal/Installation

Removal/installation of compressor assembly
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1.

2.

3.

4.

Recover refrigerant.

Disconnect negative cable of battery.

Disconnect A/C clutch switch harness.

Unscrew mounting bolts from pipeline and make
high and low pressure pipes separated.
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AT Air Conditioner

Removal/Installation

Removal/installation of compressor assembly
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S.

6.

7.

8.

Loosen mounting nuts from tension pulley,
unscrew adjusting bolt for tension pulley and
remove the compressor drive belt.

Lift the vehicle.

Remove mounting bolts from compressor.

Remove the compressor from vehicle bottom.
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AT Air Conditioner

Removal/Installation

Installation of compressor assembly
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Refill compressor with compressor oil and tighten
the oil filler bolt.

Install the compressor onto vehicle in reverse order
of removal.

Adjust belt tension after installation.

Check pipeline for leak after replenishment of
refrigerant.
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AT Air Conditioner

Removal/Installation

Removal of front A/C control panel

I

Ud
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1.

2.

3.

4,

Disconnect negative cable of battery.

Remove outer cover plate of A/C control panel.

Remove mounting bolts from A/C control panel

and disconnect harness.

Remove the A/C control panel.
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AT Air Conditioner

Removal/Installation

Removal of front A/C control panel
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1.

2.

3.

4,

Disconnect negative cable of battery.

Remove outer cover plate of A/C control panel.

Remove mounting bolts from A/C control panel

and disconnect harness.

Remove the A/C control panel.
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AT Air Conditioner

Specification

Basic parameters

Name Item Parameter
Type: 10-cyliner swash-plate compressor
Air displacement: ml/r 210ml/r

A/C compressor Lubricating oil grade: PAG
Lubricating oil volume: g 400+15g

Electromagnetic clutch:

Four-groove disc clutch of 110mm diameter.

Front heater assembly

| Rear heater assembly

Air heater: Type: All-aluminum welding heater
Power: 4000W | 4500w
Front A/C blower Rear A/C blower (2)
Blower: Operating voltage: DC12V DC12V
Operating current: 18.3A 12A
Front A/C Rear A/C

Dual parallel flow-type

Refrigerating device: Type: Laminated evaporator evaporator
Evaporator power: >4500 W >5000W
Front condenser Rear condenser assembly
assembly
Condenser . Aluminum parallel flow | Aluminum parallel flow
Type:
type type
Power: 12000 W 12000 W
Fluid reservoir | Model and capacity | 400 ml R134a

Refrigerant:

| Model and filling amount

| Ri34a, 1550 ¢
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Circuit Diagram
Applied models: SUNRAY products manufactured by JAC

Subject Page
DiIAGramM SPECTIICALION. .....vieutieeiieiieti ettt ettt ettt et et ebeeabe e bt e b e esbeesbeenbeesseenseenseensaenseenseenseenseensaenseenseenseenseenseenses 210
CATCUIE DIHAGTAIN. ... tiieiiii et eeiee et eeiee et e et e s bt esbeeestaeessaeessseesssaesssaeassseessseasseessseeansaeassseensseessseesnseeansseensseenssessnsessnses 218
INEETION TUSE DOX...c.veeuieuiiiiitieitete ettt ettt ettt b e bt e b et s bt s bt e bt et s bt sbe e bt et sbeebeeste b e sbeebeentenbesbeebeens 218
EXTETIOT TUSE DOX. ...ttt ettt b ettt e bbbt e bt e bt s bt eb e e st e s bt s bt eb e e st e sbesbeebeenbesbeebeenee 219
StArt ChAT@INE SYSTEIML.....eeeiiiiiiieiiieitieetieette ettt e st e st e e e tee e teeesae e sseessseessseeansaeessseesseasssaesnseeansseassseensseesssesnnsesnnses 220
Engine ECU €lectronic CONTIOL UNIL.........cc.eiivieriieiiiieeiieesiiesteesieesieeeiteesereessseeseseessseeessaeessseessseessseesnsesensseessseens 222
HOTTL .ttt ettt ettt sttt st sat e s at e s et s at e s ae e sae e sae e sat e s et sae e sae e sae e saeesaeesaeeseeenanesaee e 217
ABS SYSTRITL...c. ittt ettt e b e e bt ht e bt e e bt e e bt e e bt e e eht e e ea b e e e be e e bt e e bt e e shbeesabeesabeesbeeebeas 228
ATIDAZ SYSLOIN. ...ttt ettt ettt ettt e a et e et e et e et e et e et e et e et e a bt e et e e et e et e bt et e ea bt et e bt eabe et s 229
REVETSING SYSTEIML. ..cuviiuiieeieeeieeeieeeteeiieeteeeteetteeetestteseteeateeseeesteeetesseesaeeesaessaesseesseesasesssesssesssesssesssesssesssesanessnessnessneen 230
ELECLTIC TEAT VIEW INITTOT .. .cutieeiiieetieesitieetieetteesteeeseteeseseeseseeanseeassseessseesssaesnsesansseesseessseesnsesansaeassseessseesnseesnsesansns 231
ATUAIO SYSEOIM. ...ttt ettt ettt ettt e e e et s a e sh e e s bt s bt e s bt e s bt e s bt e s bt e sbtesbt e sh b e sheesbt e shteebbesbteshbesheeshtesaaesate e 231
Cigarette lighter and fUE] REALET.........c.eoiuiiiiiiiieiieee ettt ettt e st et e s bt e st e s eessaesseenseenseensean 233
Rear ceiling lamp and front fOg Lamp..........ccoeiiiiiiiiiie et 234
REAT FOZ LAIMP....ee ettt ettt ettt ettt et e e st e e e et e essae e st e e s sseesnseeensaeesseesseeansaeenseeennseenseannseennses 235
High beam and 10W DEAIM.........cocuiiiieiieiieie ettt ettt ettt ettt e be e bt e bt e beebeenbe e beeseenseennes 236
Turn signal lamp and hazard Warning lamp..........cceceeieiieiieiienie ettt e st sbeesbeesbeees 237
SINALLLAIP . ceeeeee ettt ettt et ettt et e a e e et e et e et e ettt ettt a ettt et e eane s 238
CRNLTAL CONMIOL...eiiiiiiiiiiiiitee ettt bttt eb et e bbbt eb e et s bt ebees e e s bt sbeebeemtesbeebeestenbesbeeneens 239
WIPET QNA WASHET ...ttt ettt ettt ettt et et e et e bt e bt e bt e bt e beenbe e bt enbeenseenseenseeseenseenseenses 240
POWET WINAOW....cutiiiiiiiiiiiitietctete ettt sttt ettt et et h e eb e eb e bt bt ebeeste s bt sbeebaembesbe e bt esaenbesbeeneens 241
FTONE A/C SYSEEIML. ..ottt ettt ettt et e ettt e et e et e e bt e e ettt e sabeeaaseeanseeenseeessaeenseeanseeesseesnseesnseeanneennnnas 242
2N B Oy ] 1< 1 4 USSR 243
ETACS . .ttt ettt h e bt et b e bt bt ettt h e e bttt e h bbbt bt st h e bt bt et bt e b en e 244
1] 5y 10T o LA OSSPSR 247

N TSN e B Feas 01 TSRS 250
HAITIESS LAY OUL.c..teeutietiete ettt ettt ettt ettt e et et e bt ebe e beesbeesbeesbeesseesseenseenseenseenseanseensaesseenseansaenseenseensesnsennsennsennsennns 251
A 3 T 4 1 1 1S USROS 251
ENngine COMPAItMENt NATTIESS. ... ..ccvieiiiiieiieieete ettt ettt ettt ettt et et e bt et e eabeeabeenbeenbeeabeenseenseenseenseenseensesnsean 252
Left frONt OOT NAIMIESS. .....eiiviiiieieieitiecie ettt ettt e st e st e st b e saaessaessbessbesssesssesssesssasssesssesssesssenssenssesnsennns 255
RIGHE fTONT dOOT NATTIESS. .....eeeiiieiiieiiieiiiet ettt ettt e bt e b e bt e bt e bt e bt ebe e be e beeseenseenns 256
Left tail 1amp RAIMESS. .. ...eoiuieiieiieiietiet ettt ettt et et e bt et e e bt e seessee st e st e st ente st eseennaenneenean 257
Right tail 1AM NAIMESS. ....cccviiiieiieiieieetieie ettt ettt ettt ettt e e sbe e be e beesbeesbeesbeesbeesseesseessaenseenseenseenseeseesseenses 258
Left DACK AOOT NAIMIESS........cciiieiieiieciie ettt et e st e et esttesteesteesteesseesseesseesseesseessaesseesseasseesseesseensaenseenses 259
ReEar 10Ud SPEAKET NATTIESS. ... eetieiieiieiieieeieet ettt ettt ettt et et et e bt et e ebe e st enteenseenseenseenseenseenseans 260
ABS NAITIESS. .c..eouteniiiiiiieitete ettt ettt ettt h et h e bttt b e bt b e st b et eh e esn e b she bt ennennens 261
FUCT tANK NAIMIESS. ... eetieiieciieitesie ettt ettt et e s aaestbeetbeesbeesbessbessseassesssessseessasssesssesssanssennsennsennsennss 262
REVETSING TAAAT RAITIESS.....c.tiiiieiieiieciiee ettt ettt e s et e s et e s et e e st e enteeneeesteenteentesnteentesnteensesnseenee 263
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Instruction
This chapter consists of two parts as circuit diagram and harness layout drawing.

Circuit Diagram
Start to understand every system form understanding its circuit diagram for circuit diagram indicates all operating
paths of every component. For example, it indicates power supply and negative ground of electric load, position of

wire connector and relative fuse, switch, etc. consist of circuit. For trouble diagnosis and troubleshooting, the full
understanding of circuit diagram is necessary.

Central control

Interior fuse box

DF16
204
LR/1.25
LR/1. 23 LR/1.25 LR/1. 2§
3 4 9

B/1.25

1 Br/1.25

Central control relay Br/1.25

B/1.25

2 a [l :

6 8 7 = Be /1, 25 = Br/1.25

B/0.5 B/0.5

1

G@ Br/0. 3 Gy/0. 5 ' 1 f
Left front dooyNLOCL - i UNL(X:L A Right front

locking device
locking device = = g devi

L ‘ Tock T

(34
(34

o
1
[
o
|
[y

B¥/0.5 Cy/1.25 L/0.5 Gy/1.25

: 2
NDOL 3
Lamss] 3y

BV/0.5 L/0.5

Gy/1. 25

(34
(24

o~}
I
(8
o~}
I
no

Gy/1.25 Gy/1.25
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Harness layout drawing
Mounting and fixed position of main harness and wire connector and route of main harness are indicated in this part.
With the help of these harness layout drawings, circuit repair would become easier.

E06

E15
EO1

-211-
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Notation

The following electrical notations, electrical symbols and abbreviations are adopted in this manual.

Notation of circuit diagram

Component

The full line indicates that the
component is completely visible.

The dotted line indicates that
the component is partly visible.

switch (an

the brake

pedal is
g stepped on,

the switch
is closed).

Connector

Plug
10 4(5—2 <——— Connector number

\ Socket

Terminal number of connector

It indicates the direct connection between

7 the connector and component.

It indicates the connection with the
L component is via an electric wire.

T

/— It indicates the screw terminal of part.

Brake lamp Name of it is located at the upper right corner of component

Diode

Diode indicates that the current can flow
according to the direction of arrow only.

Fuse and fusible wire

It indicates that it is alive at the
m — position of “ON?

" l Fuse box
1
]
1
1 F 1
1 15,\5 ‘i 1 It indicates that the short end
: : is connected with other fuses.
[ l
0.5L/W Fuse number

Permissible current in protective circuit

Function description of the component is after the component name

2| Engine compartment relay box

1

1

1

1

1

1 FUSIBLE
1 PINK I LINKB
1 0A
1

1

1

1

'

Fusible link B 30A

Cutout
I The cutout is reusable and it is
disconnected by heat in the case
of current overload. Some cutout
can automatic reset after cooling
T down while some need manual reset.

-212 -
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EC Circuit Diagram

0.858 Stray line indicates a disconnected but

C actually connective circuit.

0.5Y/R . : . :
The wire color is yellow with a red line.

The circuit is connected on the two pages.

A—6 ’— The arrow indicates the current direction

and can be found at the position of the
mark as “A?

_-’. A-T7

One wire is connected to another

0.5R circuit pointed by the arrow.

Circuit name

Broken line indicates that only part of
the circuit is shown and please refer to
circuits shown in Component Schematic
Diagram.

Refer to Page SD-23 for Ground Distribution.

G086
For different selections of circuits, the alternative
brackets shown in the following figure can be applied.
0.5G
Automatic Manual
transmission transmission
E25 E26
0.5G 0.5G
The dotted line indicates that the red wire and
0.5R 0.5Y/L yellow-blue wire are located on E35 connector.
K s E35
0.5R 0.5Y/L

' |
]

] FUSE 10 |
! 10A 1
! 1
1

| ]

Refer to Page SD-15
Power Supply Distribution

Branch circuits indicate
connection points only.
For details of additional
circuits, please refer to
marked circuits.

Connection point

Connection point number
0.5L

SMO05

0.5L \_—__Connection points are indicated

by dots and the accurate position
of these connection points varies
from vehicle to vehicle.

Ground “G”

This symbol indicates that

the end of wire is connected
# to body metal.

2 fo——o
[=2]

This ground mark (consist of
one dot and three lines) indicates
that component housing is
connected to body metal.

Shield wire

% It indicates that for radio

interference avoidance,

a shielding layer is applied
to the surface of wire and
the shielding layer is always
grounded.

| =y
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EC Circuit Diagram

Switch
This type of switches are moved together and
the dotted line indicates that they are connected
by mechanical devices.

Relay

This relay indicates the status
of coils without current. Once
there is current flowing through
the coils, the contact point shall
be switched.

Normally open contact point
Normally closed contact point

Connector

-

- ===~ It is shown that multiple
power lines are connected.

Indicator

It indicates that seat
belt warning lamp is

connected with other
indicator lamps in the

amp

- combination instrument.
Indicator
lamp

Indicator lamps consist

at belt warning | of lightened symbols.

-214 -
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Wire color description

Wire color Code Wire color Code
Black B Orange 0]
Blue L Pink P

Brown Br Red R
Green G Violet \%
Gray Gr Yellow Y

Light green Lg White w

Identification of wire connector codes
Wire connector identification code consists of harness position identification code and wire connector identification

code. For example:

E 10

It indicates the main number of wire connector (series number).

It indicates the harness position code (for engine harness)

Notice:

Wire connectors between harnesses are expressed by following codes. For example:

MR Ol

It indicates the main number of wire connector (series number)

Rear harness

Main harness

Identification of relays

Relay identification code consists of relay abbreviation and its main number (series number). For example:

R/L 1

It indicates the relay main number (series number).

It indicates the abbreviation of relay.
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Electrical symbols of circuit diagram

Electrical symbol

Symbol description

Symbol description

[z T = |

Battery

© It generates current via chemical action

o It supplies current to circuits directly

WA

Electrical heating

© It generates heat via current

()

Harness ground point

© It is connected to body ground point via
harness to connect current with battery

negative terminal and from a circuit

g

Cigarette lighter

$

Slow blow fuse

© When the current exceeds the rated one,
fusible wire is blown and the current is
cut off.

©Warning: In fuse replacement, the
current of fuse should not exceed rated

current

Vehicle power supply

© [t generates heat via current and can be

used as vehicle power supply

o1t distributes power for off-board electrical
appliances which are in accordance with

rated voltages

© It makes a sound via current

Plate fuse
Slow blow fuse Plate fuse
Horn
© When the current is flowing through
filament, light and heat is generated
Lighting
Loud speaker
¢ ot is mainly used in series circuit to protect olt allows or stops the existing current by
lectrical appli ith rated volt. i ing circui
electrical appliance with rated voltage ] ol opening or closing circuit
Resistance
Switch
© It converts electric energy to mechanical © Diode, allows current to flow in only one
energy direction
Motor
Diode
©1t sucks or discharges gas or liquid via the © When current flows through it, it is lightened
work of motor. © Different from general bulbs, when LED
is lighten, there is no heat generation
Pump Light-emitting diode
(LED)
- 216 -
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Electrical symbol

Symbol description

Electrical symbol

Symbol description

Sensor

(Thermistor type )

Sensor

(Sliding resistance type

©Resistance value varies according to

temperature changes.

OResistance value varies according to

component positions.

© It is used for engine heat dissipation.

Fan
2 &)
O
T ——— ©The above diagram indicates Circuit C-D

is intraconnected to Circuit A-B.

O It generates magnetic force via coils, picks up electrical appliance contact points and let the current flowing through.

There is no current flowing through the coils

There is current flowing through the coils

No current '. There is current 1
Normally open relay Es L il
|
| © It generates magnetic force via coils, picks up electrical appliance contact points and let the current flowing through.
i There is no current flowing through the coils There is current flowing through the coils

| | [

[ ;
There is current 4* No current M

Normally closed relay on ]
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Circuit Diagram-Power distribution system
Power distribution system-1 Interior fuse box M0O1
Interior fuse box
F19 | F20 | F21| F22| F23 | F24 | F25 |F26 | F27 | F28 | F29 | F30 | F31 | F32 | F33 | F34 | F35 | F36
10A | 104 | 40A | 10A | 15A | 15A | 10A | 254 | 10A | 104 | 10A | 104 | 10A | 10A | 154 | 10A | 104 | 15A
FDS C XII X XV D E
VI VI iu X X XI
[ I I v V' A B
Fl | F2 | F3 | F4 | F5 | F6 | F7T | F8 | F9 | F10 | F11 | F12 |F13 | F14 | F15 | F16 | F17 | F18
304 | 304 30A | 20A| 104 | 15A | 10A | 10A | 304 154 | 254 | 104 | 40A | 204 | 154 | 154
FDS  Self diagnosis F5 Radio CD-player F28 Reversing lamp
¢ Small lamp relay F6 ETACS F29  Instrument
XII  Starter relay F7  Front fog lamp F30  Airbag
XIII Front A/C relay F8  Turn signal lamp F31 ABS
XIV  Rear A/C relay F9  Instrument F32  Vehicle speed sensor
D Horn relay F10 ECU F33  Wiper and washer
B Rear fog lamp relay F11 Vacancy F34  Rear fog lamp
VI  Front fog lamp relay F12 Horn F35 High and low beam coil end
VII Central control lock relay F13 ABS F36  Cigarette lighter
VIII Wiper intermittent relay F14 Ceiling lamp
IX Compressor relay F15 Front A/C
X  ECU relay F16 Door lock and small lamp
XI  Condenser fan relay F17 High beam
II  Power window relay F18 Low beam
IIT Heater relay F19  Small lamp
IV Flasher relay F20 Small lamp
V  Warning lamp relay F21 Rear A/C
Low beam relay F12 Compressor
High beam relay F23 ECU
Bl Starter F24 ECU
F2  Condenser fan F25 ECU
F3  Vacancy F26 Heater
F4 Power window F11 ACC

-218 -
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Circuit Diagram-Power distribution system

Power distribution system-2 Exterior fuse box E12

E

E

SBO4 SBOS
SB01 SB02 §B03 o o
80A 60A 60A N N
$B01  Constant power supply I
SB02  Constant power supply II
SB03  Constant power supply III
SB04  ABS power supply
SB05  Preheating module power supply
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Circuit Diagram-Power distribution system

Start charging system

Reversing lamp
power supply
Warning lamp

Heater relay coil E

IG power supply  Instrument ECU-K IG

SB02 60A

WG/6.0

T
\V]

49

Wiper/washer ~Rear fog

supply

ATCS  Airbag ABS Vehicle speed sensor
Dn
304 BR/2.0
F28 F29 F30 F31 [ F32
104 10A 10A 10A 104
Interior fuse box
BR/3
F6
Al
0/3.0 R/0.5
G/0.5 G/0.5
R/0.5
Pin Ignition switch Key insertion switch| Ignition switch lighting|
Gear| |2 | 3 [ 4[5 6|3 [4]5]6
Pull out
LOCK — ——
ACC |
0N
START
G/3.0 B/0.5
G0/0.5
L/2.0 RW/2.0
Front A/C coil Rear A/C coil
power supply ~ power supply [ fgz
B-2 P-1 P—2
F33 F34 F35 [[]F36
154 104 104 [[]154
Rear view mitror power supply
Radio CD-player power supply

lamp EATCS  Cigarette Antennaamplifier power supply

powersupply  relaypower  Highlow  lighter

beam relay
coil power
supply

M18 ignition switch

=
3121
694

M42 Key insertion lighting

6543
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EC Circuit Diagram

Circuit Diagram-Power distribution system

Start charging system
B-1 B-1
A A
R/16.0
Battery
R¥/2.0
L B+
3% Generator R/25.0 /7"7 — @ Starter
EO1 U 1 ?
5 I 87 86 relay
2
P/0.5 R/1.0 Br/0.5
G/2.0
7 1 8
I P03y, Br/0.5 '
P/0. 5| M @
v u 6/2.0 ‘
Starter =
e pg| | C°1] | &1 |
B/25.0
B/16. 0

B/25.0 szlls.o

MEO! Engine harness is butt
EO1 Generator control HEHIE NATNCSS 15 DU
jointed with main harness

9]

-221 -

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

EC Circuit Diagram

Circuit Diagram-Power distribution system
Engine ECU Electronic Control Unit
o Interior fuse box
10
sodll
RB/2.0 -
G/4.0 B2
— £
7T A
154 G/1.0
G/1.0
RB/1.25 w/2.5 /0. 75
30 8 Interior fuse box
3 N
sl F—-  [7][] |ECU main relay
1 F3 ]
RB/0. 75 RB/0.75 10
6/2.5 87 86
= - R123 Y/4.0
B0/0.75 Gy/0.5
G2
c-3j[ €3 G/2.5 [6/2.5
3 5 1 72 28
ECU-K (94 holes)
2 4 6 49 74 25
B/2.5 B/2.5 [B/2.5 ¥/0. 5 v/0.5 BR/0. 5
v
R-1
oo
M62 Connected to short-circuit device 2 M30 ECU-K (94 holes)
1 2 7 12 13|14 |15| 16| 17|18 20| 2122 |23|24|25|26(|27 |28
10 7 514131211 29 34 35|36 37| 38/39 | 40 42 |43 | 44| 45| 46|47 |48 | 49| 50
3| 4
20 17 15 14 13 12 11 N 56 |57 |58 |59 |60 | 61| 62 64| 65| 66| 67|68 (69| 70| 71|72
I 5 6 73 78 {79 (80 (81 |82 |83 |84 86 |87 | 88| 89|90 |91 (9293|994
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Circuit Diagram-Power distribution system
Engine ECU Electronic Control Unit

T
7 8
RB/1.25 |[RB/0.75
2 |1
r Dual brake switch
4 3
Accelerator pedal
LY/1.2 s
LY/1.25 LY/1.25 LY/0.75
6 4 v ez
LY/1.25 9
LY/1.25 E-1 5 13 |4 J6 |1 |2
4
LY/1.25 LY/0.75 [] RB/0.75
4 Rllght rear brake lamp
6

L] [] []High_moumed BrB/0.75 Gy/0.75 w/0.7

brake | brake lamp B/1.25 WB/0.75 |L/D.75 g

rake lamp 6 2

B/1.25 B/0.75 GO LB/0.75 c/0. 75 L4 B;Clulchsvutch

i @ = GL/0.75

17

80 45 9 30 46 318 58

ECU-K (94 holes)

M15 Accelerator pedal L02/L13 Left/right rear L06 High-mounted

combination lamp brake lamp

1 2 —

O
314156

M13 Dual brake switch M14 Clutch switch ~ |[MLO01 The main harness is butt jointed | ML11 The main harness is butt jointed with

i

with harness of left tail lamp harness of right tail lamp

o 654 302101 413 201
141312

110 87 wlels]7[6]5

w©
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EC Circuit Diagram

Circuit Diagram-Power distribution system
Engine ECU Electronic Control Unit
Interior fuse box Interior fuse box
- c-1 T c-1
F2 ]
> 10 A FZAD y
30
6 LR/1.25
RB/0. 75 RB/0. 75 0/2.0 B 78
30 85
1 /’ c , Condenser fan
st i Z ompressor relay —Re= E motarrelay
1 6 . ' j j} ’
B/0.75 Oil-water separator 87 86
e 2 sensor
YR/0.5 ¢/1. 25
YR/0.5
@ e G0/0.75
compressor
YR/0. 5 =
v
Br/0.75
a2 o
40 68 69
ECU-K (94 holes)
M41 Connected to short-circuit device 1 (ground wire) M37 Compressor MGO01 Main harness is butt jointed | G02 Condenser fan motor
with fuel tank harness
10987654321 ELﬂ
20 19 |18 |17 16 [15 |14 |13 12 |11
T
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EC Circuit Diagram

Circuit Diagram-Power distribution system

Engine ECU Electronic Control Unit

Exterior fuse box

20 ]
w5 /6
RB/0.75
R/6.0
Preheati Preheati Preheati b
reheating reheating reheating eatin
0-1 \E module 1 1 @ module 2 @ module 3 unit s
e? 5 2 & 5 4 3]
B/0.75
R/2.0Y/2.0 V/2.0¥/2.0
(oot N oL @ i A T or 2
Go Q-3 Q-2
Br0/0.75 R/0.75 |0/0.75 Ri2- 0 V42 0 V2. WAL O
A 2 [ [y
=2 ]Glow }Glow Glow ]Glow
Lplug Lplug -“Lplug -Lplug
R0/0.5 Y0/0.5
54 52 93 92 91

EOU-K (94 holes)

MEO5 Fuse box in engine compartment is

butt jointed with main harness (yellow)

dX]

E08 Engine compartment
harness is butt jointed with

glow plug harness

=
2|1
413

MEO1 Engine harness is butt jointed with

main harness

M31 Preheating module 1

|5[4l3]2]1]

M32 Preheating module 2

615/4[3[af1]

M33 Preheating module 3
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EC Circuit Diagram

Circuit Diagram-Power distribution system

Engine ECU Electronic Control Unit

Interior fuse box

roall
Lg/0.5
3
Vehicle speed sensor
2 1
B/0.5 Y/0.5
18
e Y/0.5 Y/0.5
Y/0.5 | < v
(9
P-1 Q-1
75

EOU-K (94 holes)

M10 Vehicle speed sensor
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Horn

EC Circuit Diagram

Circuit Diagram-Power distribution system

Interior fuse box

GO/1.

F1 ]
154

25 60/0.5

85

’_—Z:| Horn relay

BO/1. 25

BO/0.7

Left horn D:

2 2
Ty oy T Jeen
1 1

5 B0/0. 75

B/0.75

86

Br0/0.5

horn

@ Horn switch
B/0.75 15
170w G@
M21 Connected to combination switch 2 | M04/M52 Left/right electric horn
71615 4 2]1
18 |17 |16 |15 |14 |13 12]11]10]9
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EC Circuit Diagram

Circuit Diagram-Power distribution system
ABS system
Iﬁlnter%;)r Ellter{;)r c-2
se box fuse box
g R-1
V'S
Exterior Ao
fuse box
LY/0.75
SBO4 404 Left front wheel Right front wheel Left rear wheel Right rear wheel
speed sensor speed sensor speed sensor speed sensor
i[5 '
e (O O
LgB/0. 75 R/2.5
21/ 3 YY)
0/0.75 WA0.75
G/0.75 0.75 WB/0.75
R/2.5 R/4.0 ‘
4 MB
LgB/0. 75 -“‘
Twistéd-pair  Twistéd-pair Twisted-pair ~ Twisteéd-pair
WB/0.75
32 25 11 30 22 21 6 18 20 33 31 19 8
ABS controller
38 13 29 4
B0/0.75 LB/0.75
s3]
5
B/2.5 [B/4.0 LB/0.5
LB/0.5
B0/0.75 saify /
v 2 ) v
Brake fluid 5
/ level switch Q
EBOZ Q-1 2 Q-1
N B/0.5
EB02 Connected to the negative| B MOS8 Brake fluid level switch
pole 4 [ uar
B02/B03/B04/B05 Wheel speed | MBO1 Fuel tank harness is butt| EBO1 Connected to exterior
BO1 ABS controller sensor jointed with main harness fuse box (green)
=
[4]|[13]12]ur 109 87 6[5[4[3]2] = N
2524123122 (21/20 019 |18 |17 |16 |15 m\ :
3736|3634 |3332(31 (30292827 nau 1

-228 -

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

EC Circuit Diagram
Circuit Diagram-Power distribution system
Airbag system
Interior fuse box
Q-1 R-1 P-3
A A A
[]F30
10A
RG/0.5
‘ 3 2 1
RG/0.5 BG/0.5 L/0.5 Y/0.5
5 30
Airbag ECU
6 11 10
Br/0.5 GY/0.5
B/0.5 1 )
| ¥| Connected to spiral cable
B UL
Driver’s airbag
V02 Connected to spiral cable MVO01 Airbag harness is butt
V01 Airbag ECU (yellow) jointed with main harness
= i W,,,k__ﬂ ==
53] |ufwlols]7]6]s 321
| 18 16 413121
= o
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EC Circuit Diagram

Circuit Diagram-Power distribution system

Reversing system

Interior fuse box

Il 3 (et —

BY/1.25 el
4
BY/1.25 1
Reversing radar buzzer
g =)
BO§ \€| Reversing lamp switch %
1
BrB/1.25
[on ]y 5 P/0. 3

'

7 Left side probe Left intermediate probe Right intermediate probe Right side probe
4 BrB/0.75 | ] l | | | |
2 1 2 it 2 1 2 1
BrB/1.25 2
@ L/0.5 B/0.5 6/0.5 B/0.5 Y/0.5 B/0.5 %/0.5 B/0.S
Right _rear 6
BrB/0. 75 revel‘;‘}gllfmzps 4 5 6 7
2 =)
©) :
I;it})rearreversmg 6 BrB/0. 5 P/0. 3 B/0.5
B/1.25 L/0.5 G/0.5 Y/0.5 ¥/0.5 Go
1 14 7 8 4 15
Reversing radar control module
16
B/0.5
RO1 Revering radar control module | Lr 01 Left tail lamp harness is butt | R02/R02/R03/R04 Probe R0O6 Reversing radar buzzer
jointed with reversing radar harness
=
= >
8176|543 ]2]1 312 1 < BE
1615 |14 131211 [10] 9 8765 4 2 1
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EC Circuit Diagram

Circuit Diagram-Power distribution system

Electric rear view mirror

Interior fuse box

[ F27

104
5
YR/0.5
6
9 B/0.5 YR/0.5
il
R
[}
= 1 7
T;rmina[
Gear 1123 415167
Upward
Dov = ) o
Lefty eftward @79
Rightward| o]
Initial oo Electric rear view mirror switch
Intermediate
osition
Initial —O—10
Upward o110
RightD Exucl N
Leftward O | olo
Ri.gl?lward O -
2 u w 9 |8
Ls P/0.5
=
6y/0.5 = P/0.5
<
vaso.s =
y212- GyL/0. & [ wici]
P/0.5
g GyL/0.5 s /
GyL/0.5
6yR/0.
9 ° GyR/0.5
B 1 % 4 1
Down Left Left X
front Dopn Left  Right
i rear M front
@ ? il @ ?Zi( .
mirror

MDO04 Right front door harness is MDO03 Right front door harness

butt jointed with main harness 2 is butt jointed with main harness 1
413 21 312 l
10/ 9[8[7]6]5 8.7/6]5]¢4

D03 Electric rear view mirror switch | MDO02 Left front harness is butt | MDO1 Left front harness is butt |D02/D12 Left/Right Front/Rear
jointed with main harness 2 jointed with main harness 1 rear view mirror
=

65141321 .
12111101987 0/9]8]7

©

oo
-~
=2
on
[

uf 10

=
en
-
~
i
1)
—
1)
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EC Circuit Diagram

Circuit Diagram-Power distribution system
Audio system
Interior Interior
fusebox  fuse box
[z 5
2 2 2 2
Left front Right front Left rear Right rear
loud speaker D} loud speaker DJ loud speaker Dx] = lofd speaker DIJ
G/0.75 Y/0.75 W/0.75 B/0.75L/0. 75 B/0.750/0.75  Gy/0.75
Br/1.25 YR{0.5
G/0.75 Y/0.75 W/0.75 B/0.75L/0.75 B/0.750/0.75  Gy/0.7§
16 7 3 10 4 13 ] 14 2 9
M23 | Radio CD-player hosting
B/1.25
o
oW/0. 5 ‘
M23 Radio CD-player hosting | D04/D14/S01/S02 Loud | MS01 Main harness isbutt |  M63 Connected to short-circuit device 3
speaker jointed with loud speaker (small lamp power supply)
arness
61514 31911 = 10/9[8|7|6[5[4]3]2]1
161514 [13]12]1[10]9 |8 2 312 1 2019 |18 |17 |16 |15 |14 |13 |12 |11
81716514
1 | l
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EC Circuit Diagram
Circuit Diagram-Power distribution system
Cigarette lighter and fuel heater
Interior fuse box Interior fuse box Interior fuse box
F36 F26 F28
[ 154 [ 25A [ 10A
W/2.0 BY/0.75
/ . ’Zj Fuel heater relay
’ !
BY/2.0 87 86
L/2.0 WB/0.75
: o *
Cigarette lighter+ 1 1
Cigarette lighter-
B/2.0
B/0.5
B/2.0
A
0y s
M19/M56 Cigarette lighter +/- MO7 Heater MO06 Oil temperature sensor
=, =
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3

2

EC Circuit Diagram
Circuit Diagram-Power distribution system
Rear ceiling lamp and front fog lamp
602 T
GO
B/0. @@
Interior fuse box B/0.3
T B/0. 5
- . B/0.5 lnteri(ﬂ;fuse box
Dlm —
1
P-2 el |4
® | I i
0/1.2 g @ - K ¢
B/0.5 o
0w/0.5
[ L 1 0B/0.5
Br/2.
M2 J» ®
Rear ceiling
lamp switch 7 0B/0. l_,j
BR/0. 5 —
BR/1. 2[5 o%/0.5
85 30
1 |
BR/1. 2[5 Ii‘ - Front fog lamp relay
[eor] E 0-3
86 87
0W/0. 73 -~
BR/0. 75 BR/0. 75 PP
- .V, o) GR/0. 5
1 u
B/0.75 B/0.75
GR/1. 25 GR/1.25
GO
, (e 0]
B/1.25 B/1.25
@ G
M12 Rear ceiling lamp switch (red) MLI11 Main harness is butt | 11 Intermediate ceiling | M02 Left front fog lamp
M27 Front fog lamp switch (white) ointed with right tail lamp | lamp M34 Right front fog lamp
arness L12 Rear ceiling lamp
— =
o : 2 [211]
514 0987
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EC Circuit Diagram

Circuit Diagram-Power distribution system
Rear fog lamp
GO
B/0.5(G0
B/0.5
B/0.5 Interior fuse box
3 H 1
Lo
Rear fog [ 104
lamp switch™ 3 T s
60/0. 5
ow/0.5
Bl Br/1. 23 Br/0.75
o
R/0. § P/0.5
85 30
il L
Rear fo
[T -- :T\ lamp relay
[ s
86 87 007
4
Br/0.75 P/1.25
P/0.5
P/1.25 P/1.25
; s
P/0.75 P/1.25
=
2
3 L7
1 1
B/1.25 P 2
GO7 Gog
M28 Rear fog | . : RO7 Left rear fog lamp
g lamp switch (black) M50 ETACS (white) MS51 ETACS (gray) L17 Right rear fog lamp
0 <1 1 1 =< 0
9/8|7(6|5|4(3|2]1 9187654321
5 ‘4 3 18 (17|16 |15 |14 |13 |12 |11 |10 18 17|16 |15 |14 |13 |12 |11 |10
242322 21120119 242322 20020(18
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EC Circuit Diagram

High beam and low beam

Circuit Diagram-Power distribution system

Interior fuse box

Interior fuse box Interior fuse box
Go2
l [[]%5 (5 (132
B/0.5
4
— L/2. GW/2. 9
3 ]
RB/0.5 RR/0.5
RB/0. 5 L]
GL/0.5
85 30 8 30 -
H[gh S Low - P-2
beam \ == beam N\ s =
relay . re]ay ®
86 87 86 87
Gy/0. 5 GY/2.0
Gy/0.5
GW/2.
GY/1.25 GY/1.25 GW/1.25 GW/1.25
2 7 4
6Y/0. 5 @@G $6 ®G
B/1.25 B/1.25 B/1.25
v
5 G a3
Q-3 ’

M29 Combination switch 3 MO2 Left headlamp M20 Combination switch 1
M24 Right headlamp
=
1 4 |
3 10987 5
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EC Circuit Diagram

Circuit Diagram-Power distribution system
Turn signal lamp and hazard warning lamp

Interior fuse box Interior fuse box
[ s F28
i [ 10A
GW/1.25 —
GW/0. 75 .
GW/1.25 GW/1.25 BY/1. 25
85 30 B/0.5
. 4 8 5
\Yarning 1 [ 2 [ 3[4 8 71[5]6]|Warning
arlnp LN F— T OFF o——o lamp
relay ' ! o @S Siteh ov/o. 3
A i
86 87& 87 T 73 7
Gy0/0.5
YR/1.25 |YB/1.25 YR/1.25 YW/1.25 W
v
(on9) Y/1.25
pP-1 Y/1.25
48 L]
10
- 109 8 J
Right turn
ggﬁﬁ%ﬁa ® B/1.25
ional T
£ 3 YB/1. 25
/]
YR/1.25 YB/1.25
YR/0.5 YR/1.25 YB/0.5 YB/1.25
YR/0.75
i YB/0.5 R
H 3
YR/0.5 = @ YB/0.5 p.4 @ @
: Left rear turn 6 : Righl,l fear turn 6
signal lamp sighal lamp
1 1 Q-1 1 1 Q-3
z@ @ B/1.25 ,@ ‘@ B/1.25

w5 @ 5 , _

M35 Warning lamp switch MO2 Left headlamp M20 Combination switch 1 M25 Left side turn signal lamp
M24 Right headlamp M36 Right side turn signal lamp
= —
43271 413 2|1
8765 098765
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EC Circuit Diagram

Circuit Diagram-Power distribution system
Small lamp
. . oW/0.5
Interior fuse box ues {11 Front fog lamp switch small lamp
— ‘—‘5 B
F16
[ 20k ow/0.5
63 } |1 Instrument small lamp
R/1.25 [ [
0w/0.5
[ uss ] } [ Right front small lamp
R/0.5 R/1.25 ! '
85 30 v OR/1.25 L
Small b us3 @—@%}—{ |1 Right rear small lamp
3 1
A [ E— :
relay L4
86 87 x> OW/0.5 [f]
M63 } |1 Radio CD-player small lamp
[
B0/0. 5 !
P/1.25
v OW/0.5 -m
u3 } |1 Warning lamp switch small lamp
P-1
A v OW/0.75
0/1.25 — R — 63 63 Front fog lamp relay coil control end
fgf f‘l,: OR/1. 2§ 4 Connecting via ik
short-circuit device
OR/1. 25 OR/1.25 Lo
-—'—” r-—'—\”L . FT:ET 2 1 Right license
= DT>l — & F—11" g
0/0.5 0/1.25
0w/0.5 - . :
i ﬁ_uv;'j E “D“‘j X: 5 X Left front power window switch
IJEEL‘ ' \—ls‘ i small lamp
5
LTO01
0/1.25°%
| er—\_‘ ov/0.5 Front A/C control panel
Go 0/1.2 \l—j;f Lt I small lamp
1
— @ ovw/0.5
- Left rear [} 3 M ues'] W I Rear A/C control panel
small lamp -”! @ l—[m 3 small lamp
B/1.25 Left license 1
— plate lamp
~ B/0.75 - OW/0.5 ["2
u63 } |1 Rear ceiling lamp switch small lamp
— 18 5
v OW/0.5
M3 } |1 Rear fog lamp switch small lamp
2 5
D03 Left door window switch It;flt(t)}olidribtf;[ dt%\i/li tfﬁ%%%iﬁezig %8‘31 Elilpgiicrtl}fense P}:;‘Z llamp M63 Connected to short-circuit device 3
CENSE P! amp
harness
313 | g 10,9,/8] 7|65/ 4321
2 1 ] 2019 |18 |17 |16 |15 |14 |13 12 |11
716154 30456 i 1
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Central control

Circuit Diagram-Power distribution system

EC Circuit Diagram

Interior fuse box

[ Flé6
20A
LR/1.25
LR/1. 23 LR/1.25 LR/1. 25

2 7 9
B/1.25
1 Br/1.25
’ Central control lock relay Br/1.25
B/1.25
4 . ;
8 6 3 - Br/1.25 - Br/1.25
B/0.5 B/0.5
@@ Br/0.5  Gy/0. ¢ ' ‘ !

Left front UNLOC@ UNDOCIj Right front
door locking T %) |door locking
device o ) device

= v v LOCK LOCK
2 ; 2 3
P_1 P-1 BW/0.5 Gy/1.25 L/0.5 Gy/1.25
Gy/1.2) BW/0.5 L/0.5 RS
P-2
Gy/1.25 Gy/1.25
Central control relay D06 Left front locking device
D16 Right front locking device
=
o] [s] ] 21
9] 3
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EC Circuit Diagram

Wiper and washer

Circuit Diagram-Power distribution system

Interior fuse box

Dnz
154

Gy/1.25

85

Front wiper relay

M29 Washer motor

86 8Tay 87
Br/0.d P/1.29 [P/1-%5
Gy/0.75
P-1
Gy/1.25 i
' s Washer motor (E‘j}
o
Front wiper motor [Reset g
switchf s
19 P/0.75
4 2 b
LO/1.25
B/1.25 $91. 25
= P/0.75
LY/1.25
o8y s lselr]els 5]
[_OFF ol o
I o P/0.5
Intermittent speed regujating]
Front water spraying . v
[Horn| g e @
N2 B/2.0
P-2
Y/0.5
B0/0.5
Bro0/0.
v v Horn relay
coil control end

M09 Front wiper motor

5 O]
Han

M21 Combination switch 2

5

4

18

17 16 |15 14 |13

12

10
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EC Circuit Diagram

Power window

Circuit Diagram-Power distribution system

Interior fuse box

LR/2.0

w/2.0

L/2.0

[ F4
304
BY/0. 75 BY/2.
85 30
t C
Power window E
relay -
86 87
60/0.5 RY/2.0
§
v LR/2.0
() /2.0
P-1 " ; ?

Left front door window switch

MdO1 Main harness is butt

jointed with right front door 1
1 2|3
415[6|7]8

w/2.0 RY/2.0

Right front door window switch

MdO1 Main harness is butt
jointed with left front door 1

Md 02 Main harness is butt jointed with left front

door 2

Md04 Main harness is butt jointed with right front

door 2

1 2

3

4

T18l9f[11]12]13] 14

56

K

9

10

D03 Left front door window switch
D13 Right front door window switch

2

(I

]

DO1 Left front door window motor
D11 Right front door window motor
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EC Circuit Diagram

Circuit Diagram-Power distribution system

Front A/C system

Ignition switch  Interior Interior
IG live wire fuse box fuse box
Upper end

G/3. of fuse box F34 [}NS I: F22

404 10A

Parallel H
connection
L/3.0 Upper end
of fuse box F33
R/0.75
R/4. ¢
L/0.75
Electri .
Electric
L/0.75
v / water valve IZI% 3 RB/0.75
001 85 30 @ 3
0-2 p B/0.7
Front A/C relay E
L J =2
B/0.75
= BO/4. 0/0.75

Front A/C control harnesses are butt jointed

B/4.0

P/0.75 0%/0. 5

Figh

Small lamp power supply [ x|

11

Br0/0.75

v
c-4

MHO1 Front A/C control harnesses are butt jointed

M38 A/C pressure switch

M52 Electric water valve
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EC Circuit Diagram

Circuit Diagram-Power distribution system
Rear A/C system

Normal live wire

Upper end
B/ 3 of fuse box F17
Parallel 0
= connection Upper end
@ RB/4. 09 of fuse box F18
0-1 L/0.75

B/3. 0 MHO5| Rear blower 85 30
T L
5 ' s Rear A/C relay E

86 87

G/4.0
B/0.75 f

MLO2 1 MLO2 4 | wLoz 3 H 21
(] (o] AN [moine [wmor]

404

R/3.0 |Y/2.5 L/2.0
G/4.0

4 3 2 1

Rear A/C control Rear A/C control
harness 1 5 hamess 2 2
B/3.0

B/3.0 B/4.0

L) 2 ]

0w/0.
0/3.0 |6/2.5 |Br/2.0

Small lamp power supply [ xss ]
18

4 3 2

Rear air heater |
B/3.0

MHO02 Rear A/C control | MHO3 Rear A/C control | MHO04 Rear air heater | MLO02 Main harness is butt MHO04 Rear blower
harness 1 harness 2 {flnted with left tail lamp
arness 2
=< =< = =<4 9
413121 211 2|1 211
B17[6|5 413 4]3 413 543
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EC Circuit Diagram

Circuit Diagram-Power distribution system

ETACS
Interior fuse box
1
M-2 Q-3 I-1 M-1 M-1 L-2
001 @ 004 F6 005
BRI 5 A A A A liith A A
u
P/0.5 Br/0. 0B/0. R/0.5 Br/0. 5 R/0.5 Gy/0. BO/0. 5
1 3 § [] 8 )1 n ¢
wso | ETACS (white)
15 7 13 9 A2 u
Gy0/0. 5 B/0.5 60/0.5 Y/0.5
60/0.5 RO/0.5
v v = v v
(o) (oD () )
N-—-1 L-1 B-1 C-5

M50 ETACS (white)

9|87

i ] i
6

5141321

18 |17 |16 |15

14113 |12 |11 |10

2412322

2112019

M54 Right door control switch

=

l
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EC Circuit Diagram
Circuit Diagram-Power distribution system
ETACS
@ %@ Hand brake switch Interior ste L
I-1 M-2 M-1 I-1 [ 2
@ 002 003 BR/O. @ 104
o A V'S V'S
BR/0.5
v
YB/0. 5 G0/0.5 P/0.5 L/0.5 BR/0.5 0B/0.5 Gy/0.5
1 H 4 § 1] 8 9
st | ETACS (gray)
n i 1 " 16 i )}
Br0/0.(5
Br0/0.5 Br0/0.5 RB/0.5 6/0.5 B¥/0.5 P/0.5  LO/0.5 RB/0. 5
B/0.5
Br0/0. 3
a D [
v v v @ v T v Ioferiort b
@ - B/0. 5 nterior ruse box
Q-3 B-1 K-1 M-1 [ R-1
M51 ETACS (gray) MS53 Left door M22 Hand brake M54 Right door M358 Driver’s seat belt
control switch switch control switch
1 == i .
gl8l7]6]5]4[3]2]1 =] = 1
18 |17 |16 (15 (14 {13 |12 |11 |10
24123122 21120 |19 1 1 1 3 2 1
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Circuit Diagram-Power distribution system
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Circuit Diagram-Power distribution system
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Circuit Diagram-Power distribution system
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Circuit Diagram-Power distribution system
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Circuit Diagram-Power distribution system
Self diagnosis
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EC Circuit Diagram

Main harness specification

Identification code
MO1
MO02
MO3
MO04
MO5
MO06
MO7
MO8
M09
M10
M12
M13
M14
M15
M16
M17
MI18
M19
M20
M21
M22
M23
M24
M25
M26
M27
M28
M29
M30
M31
M32
M33
M34
M35
M36
M37
M38

Name
Relay box
Left front fog lamp
Left headlamp
Left electric horn
Oil-water separator sensor
Oil temperature sensor
Heater
Brake fluid level switch
Front wiper motor
Odometer sensor
Rear ceiling lamp switch
Dual brake switch
Clutch switch
Electronic accelerator pedal
Instrument 1
Instrument 2
Ignition switch
Cigarette lighter
Combination switch 1
Combination switch 2
Hand brake switch
Radio CD-player
Right headlamp
Left side turn signal lamp
Front washer motor
Front fog lamp switch
Rear fog lamp switch
Combination switch 3
Engine ECU
GCU-1
GCU-2
GCU-3
Right front fog lamp
Warning lamp switch
Right side turn signal lamp
A/C compressor
High/low pressure switch
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Identification code
M42
M43
M45
M50
M51
M52
M53
M54
M58

MHO1
MHO02
MDO1
MDO02
MDO03
MD04
MVO01
MBO01
MLO1
MLO02
MLI11
MGO1
MSO01
MEO1
MEO02
MEO03
ME04
MEO05

Name
Key and faulted door switch
Buzzer
Rear air heater
BCM controller interface 1
BCM controller interface 2
Right electric horn
Left door switch
Right door switch
Driver’s seat belt switch
Connected to front A/C harness
Connected to rear A/C harness
Connected to left door harness 1
Connected to left door harness 2
Connected to right door harness 1
Connected to right door harness 2
Connected to airbag harness
Connected to ABS harness
Connected to left tail lamp harness 1
Connected to left tail lamp harness 2
Connected to right tail lamp harness
Connected to fuel tank harness
Connected to loud speaker harness
Connected to engine harness
Connected to engine harness
Connected to engine harness
Connected to engine harness
Connected to engine harness
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Main harness 1

EO1

E15
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Main harness 2
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a
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EC Circuit Diagram

Engine compartment harness specification

Identification code Name
EO1 Connected to generator control
E02 Connected to generator positive pole
E03 Connected to starter control
E04 Connected to starter positive pole
EO5 Connected to oil pressure switch
EO06 Connected to reversing lamp switch
EO07 Connected to water temperature sensor
EO08 Connected to preheating harness
El12 Connected to battery positive pole
E13 Connected to battery negative pole
El4 Engine ground
El5 Vehicle body ground

EMO1 Connected domain harness

E1lb
EO1
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EC Circuit Diagram

Left front door harness specification

Identification code Name
D01 Left window regulator motor
D02 Left electric rear view mirror
D03 Window regulator main switch
D04 Left door loud speaker
D06 Left door lock actuator
D08 Electric rear view mirror switch
MDO1 Connected to left main harness
MDO02 Connected to left main harness
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EC Circuit Diagram

Right front door harness specification

Identification code Name
DI1 Right power window motor
D12 Right electric rear view mirror
D13 Power window auxiliary switch
D14 Right door loud speaker
D16 Right door lock actuator
MDO03 Connected to right main harness
MD04 Connected to right main harness
D13
DI1
MDO04
D17
MDO3
- 256 -
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EC Circuit Diagram

Left tail lamp harness specification

Identification code
L01
L02
L03
L04
LO05
LO6

LRO1
LTO1
LMO1
LMO02
Ground

Name

Front ceiling lamp

Left rear combination lamp
High-mounted brake lamp
Reversing radar ECU

Antenna amplifier

Rear blower

Connected to reversing radar harness
Connected to left back door harness
Connected to main harness 1
Connected to main harness 2

G

 L03

==

&

ﬁw%mﬁ
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EC Circuit Diagram

Right tail lamp harness specification

Identification code

Name

NO1 Intermediate ceiling lamp

NO02 Rear ceiling lamp

NO03 Right rear combination lamp

NO04 Right rear fog lamp
NMO1 Connected to right main harness
Ground G

NO 1 NO2
— — -
/ 7 3 v - L 3 /
f L — =/

i '
=3 ) st NO3
v S I =\
\
/ AN
NMO1 ZZ/ 3
NO4
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EC Circuit Diagram

Left back door harness specification

Identification code Name
TO3 Left license plate lamp
T04 Right license plate lamp
LTO01 Connected to left roof harness
Ground G
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Left rear loud speaker
Right rear loud speaker

S01
S02
SMO01

Connected to main harness

SMO1
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EC Circuit Diagram

ABS harness specification

Identification code Name

BO1 ABS system control module
B02 Left front wheel speed sensor
B03 Right front wheel speed sensor
B04 Right front wheel speed sensor
B05 Right rear wheel speed sensor

BMO1 Connected to fuse box

BMO02 Connected to main harness 1

Ground GO01

B05

B04 B02 BO1
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EC Circuit Diagram

Fuel tank harness specification

Identification code Name
GO1 Fuel sensor
G02 Condenser fan motor
GMO1 Connected to main harness 1
GO1 GMO1
G02
-262 -
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EC Circuit Diagram

Reversing radar harness specification

Identification code

RO1
RO2
RO3
RO4
ROS
RLO1

Name
Left rear fog lamp
Left external probe
Left intermediate probe
Right intermediate probe
Right external probe
Connected to left tail lamp harness

Downloaded from www.Manualslib.com manuals search engine

- 263 -


http://www.manualslib.com/

Preface

This SUNRAY Service Manual is hereby compiled by the Customer Service
Department of JAC to help the technical service personnel correctly understand and
get familiar with SUNRAY products of JAC INTERNATIONAL better and to provide
them with the ability of quick repair and proper maintenance. This manual comprises
five volumes: Engine Control, Engine Mechanical, Chassis, Body Electrical, and

Body Accessories.

The Chassis Volume details the technical standards on removal/installation, testing,
debugging and diagnosis for systems and components of SUNRAY long-wheelbase

vehicle chassis.

When replacement is necessary, only genuine spare parts recommended by JAC can
be adopted. During maintenance, please conduct tightening in strict accordance with
tightening torque specified in the Manual. If locking device is damaged during

removal, please replace it with new one.

No part of this manual can be reproduced or used in any form or by any mean without

written permission. All Rights Reserved.

JAC INTERNATIONAL

March 2011
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Instruction and Operation

Clutch
System diagram:

Diagram of Clutch Control System
1.Clutch 2.Clutch release cylinder 3.Release fork 4.Release bearing 5.Clutch line
6.Clutch master cylinder 7.Clutch pedal 8.Fluid reservoir

17170717

177177

8 il 6

Schematic Diagram of Clutch Control Principle
1.Clutch pedal 2.Clutch master cylinder 3.Clutch hydraulic line 4.Clutch release cylinder ~ 5.Release fork
6.Pressure plate  7.Driven disc  8.Flywheel

-2
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Instruction and Operation
Operating Principle
The clutch control is realized via remote hydraulic
control of clutch engagement and release for the power
transmission and cutting-off. Specific implementations
are as follows:
In clutch release: The driver steps on the clutch pedal 1
and push the special clutch hydraulic fluid stored in the
master cylinder via the push rod connecting the pedal
and the clutch master cylinder 2 to flow through the line
3 consisting of pipes and hoses and enter the release
cylinder 4. The release fork 5 pushes the release bearing
shaft forward and then pushes the diaphragm spring of
clutch pressure plates 6 separated. Then, the chamber
clearance between the driven disc 7 and flywheel §
becomes larger. Because of the decreased friction force,
the driven disc 7 can not transmit power to the input
shaft of the transmission, the power is cut off.
In clutch engagement: The driver releases the clutch
pedal slowly, the pressure applied on the diaphragm
spring separated finger of clutch pressure plates 6
decreases and the spring returns gradually. With
relevant level effect, the fluid chamber of the slave
cylinder becomes smaller while the fluid chamber of the
master cylinder becomes larger and the clutch pedal is
lifted slowly; At the same time, the distance between the
pressure plate 6 and flywheel becomes smaller that the
chamber clearance among the driven disc 7, flywheel §
and pressure plate 6 becomes smaller. Because of the
increased friction force, the driven disc 7 starts power
transmission to the input shaft of the transmission, the
power is engaged.

Inspection and Maintenance

Clutch:

1. Clutch pressure plate

(@O  Inspect the end of the diaphragm spring for wears
and altitude difference. In the case of obvious
wears and altitude difference out of the limit value,
replace the clutch pressure plate.

Limit value: 0.5mm

@  Inspect the surface of the pressure plate for wears,
cracks and discoloration.

@ Inspect rivets of the pressure plate for looseness. In
the case of loose rivets, replace the clutch pressure
plate.

2. Clutch driven disc

Attention:

It is not allowed to clean the clutch driven disc with

petrol!

(O Inspect its surface for loose rivets, signal side
contact, degradation due to burns and adherent
grease. In the case of such problems, replace the
clutch driven disc.

@ Measure the rivet settlement. In the case of
settlement out of the limit value, replace the clutch
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driven disc.

J
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Limit value: 0.3mm

® Inspect the torsion spring for looseness, breakage.
In the case of such problems, replace the clutch
driven disc.

@ Install the clutch driven disc onto the input shaft,
inspect it for its sliding condition and rotation
direction for looseness. In the case of poor sliding,
clean and reinspect it after installation. In the case
of obvious looseness, replace the clutch driven disc
or input shaft or replace both simultaneously.

3. Clutch release bearing

Attention:

Inspect the bearing for burns, damages, abnormal noise,

and unsmooth rotation.

Inspect the release bearing and diaphragm spring or

inspect the contact surface of the release fork for

abnormal wears. In case of such problems, carry out
replacement.

4. Release fork

In the case of abnormal wears between the release fork

and the contact surface with the bearing, carry out

replacement.

Clutch release cylinder:

Release cylinder:

1. Inspect the inner surface of the release cylinder for

rusting and damages.

2. Measure the inner diameter of the release cylinder

with a cylinder gauge at three places (bottom,

intermediate part and upper part). In the case of the
clearance with the piston outer circumference out of the
limit value, replace the release cylinder assembly.

Limit value: 0.15mm

Clutch hydraulic fluid

Attention:

Do not carry out operations to this system with a

vacuum pump or any other evacuation power devices.

Inspect the fluid level of the clutch hydraulic fluid,

please ensure the normal fluid level.

Air bleeding of the line:

Attention:

After the removal of clutch line, clutch master cylinder,
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clutch slave cylinder and hydraulic release bearing or in

the case of spongy clutch pedal, carry out air bleeding

for the system.

1. Loosen bleed bolts of the clutch release cylinder.

2. Step on the clutch pedal slowly until complete air
bleeding has been done.

3. Step on the pedal completely, maintain the status
and tighten the bleed bolts.

4. Refill with hydraulic fluid for the clutch hydraulic
system.

Attention:
Keep the fluid level in the fluid reservoir between
MIN and MAX marks all the time.

5. Repeat the abovementioned steps until there is

clear clutch hydraulic fluid draining out without

any bubbles.

Confirm normal operation of the clutch.

Start the engine, step on the clutch pedal and shift

into the reverse gear after 2 seconds. In the case of

large noise during gear selection, step the clutch
pedal to the floor for 5 times in order to carry out
system air bleeding.

@ Wait for 30 seconds and reinspect the clutch
operation. In the case of remained large noise,
repeat air bleeding.

Fault diagnosis

Performance diagnosis for the clutch assembly and

e

-4-
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clutch control system should be carried out by
experienced vehicle maintenance technicians.

After proper diagnosis, carry out adjustment or part
replacement according to corresponding troubleshooting
and proper steps of specific procedures in the service
manual. For all parts to be replaced, only authorized
parts of JAC shall be applied. For damaged clutch
pressure plates or driven discs, they are not repairable
and it is necessary to replace corresponding assemblies.
Numbers in the diagnosis table have no relations with
the inspection sequence. There is no precedence
relationship for various possible causes.
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Common fault diagnosis table

Fault Symptom Possible Cause of Fault Troubleshooting
Incapable release of the clutch means unable functioning of the clutch
and the power transmitted from the engine can not be cut off.
Inspect for following conditions:
1. Deformation in clutch release lever
Incapable 2 Deformation in diaphragm sprin Replace deformed, worn and fractured
release phragin spring parts. Adjust clutch pedal control system.
3. Punsture in diaphragm spring support ring
4. Improper adjustment of clutch pedal control system
5. Seizure of clutch friction lining with flywheel or clutch pressure
plate
Incomplete clutch release may lead to incapable cutting-off of power
transmitted from the engine and the shift lever will be hard to operate | Replace deformed, worn and fractured parts
due to continuous rotation of clutch friction linings and transmission | or parts out of specified dimension. In the
input shaft. case of poor matching of clutch friction
Inspect for following conditions: !mmg with thp operation of transmission
o o L . o input shaft spline, replace the clutch friction
1. Deform.atlon m.clutch friction lining. In the rotation of the lining, lining and if necessary, replace transmission
there will be swing. input shaft.
Incomplete 2. Damage in clutch friction lining In the case of damaged clutch friction
release Mismatching of clutch friction lining spline and transmission input | lining or clutch friction lining out of
shaft or damage in spline tooth surface specified dimension, replace it.
4. Seizure of clutch friction lining with flywheel or clutch pressure | Replace inapplicable clutch thrust bearing.
plate Adjust clutch system, remove unnecessary
5. Thickness of flywheel/clutch pressure plate/ clutch friction lining | clearances and eliminate mechanical
out of specified dimension failures.
6. Mechanical failure or improper adjustment in clutch pedal control | Reinstall improperly-assembled parts.
system
Incomplete clutch engagement may lead to incapable power
transmission of the engine to the transmission input shaft and clutch | Replace deformed, worn and fractured
friction linings will slip. parts.
Inspect for following conditions: Replace clutch friction linings or faulted
1.  Smudginess in clutch friction lining due to engine oil or grease clutch assembly.
Incomplete 2. Damage in clutch friction lining Carry out proper adjustment of clutch pedal
engagement free travel.
3. No free travel for clutch pedal .
) o ) Adjust clutch system, remove unnecessary
4. Deformation or damage in diaphragm spring / clutch pressure plate | clearances and eliminate  mechanical
/ clutch release lever / clutch friction lining spline failures.
5. Mechanical failure or improper adjustment in clutch pedal control | Reinstall improperly-assembled parts.
system
Replace deformed, worn and fractured parts
or parts out of specified dimension and
specification.
Clutch.chtlonf lﬁnmg §hpp1ng may lead to incapable normal power Carry out the same troubleshooting with
transmission of the engie. “Incomplete release” and “Incomplete
Inspect for following conditions: engagement”
1. Wear in clutch friction lining. Turn off the engine, cool the clutch housing
2. Smudginess in clutch friction lining due to engine oil or grease (in the case of overhigh temperature in the
Slipping 3. Incomplete clutch engagement housing) and carry out further diagnosis.
4. Thickness of flywheel/clutch pressure plate/ clutch friction lining Clarr}lll out correct installation for specified
out of specified dimension, friction surface out of specified clutch.
specification Adjust clutch system, remove unnecessary
5. Overhigh temperature of clutch housing due to improper driving ic:l?larances and eliminate mechanical
ailures.
Installation of improper clutch
proper ¢ Reinstall improperly-assembled parts.
It is not allowed for the driver to step on the
clutch pedal all the time.
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Fault Symptom Possible Cause of Fault Troubleshooting
Replace deformed, worn and fractured
Inspect for following conditions: parts.
1. Improper clutch friction lining. Install specified clutch friction lining.
Noise 2. Poor balance In the case of poor balance in some parts,
3. Fault in clutch thrust bearing replace clutch assembly.
4. Damage in torsion damping spring of clutch friction lining Adjust clutch pedal control system.
Reinstall improperly-assembled parts.
There may be clutch shudder in the case of incapable smooth
engagement of the clutch friction lining with the flywheel.
Inspect for following conditions:
Shudder 1. Clutch friction lining damping spring out of specified specification Replace clutch assembly.
2. Clutch friction lining out of specified specification
3. Smudginess in clutch friction lining due to engine oil or grease
-6-
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Removal and Installation
Clutch

Downloaded from www.Manualslib.com manuals search engine

1. Disconnect the negative cable of battery.

2.  Lift the vehicle.

3.  Remove the clutch slave cylinder.
e Remove bleed bolts of clutch slave cylinder
and drain system brake fluid completely.
e  Remove the clutch slave cylinder

4. Remove the shift cable assembly.
Attention:
Remove the shift cable and fixit on one side.
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Removal and Installation (continued)
Clutch

5. Remove the rear support pad of the transmission.
Jack up the transmission with a jack.

6. Remove bolts at the side of connection between the
transmission rear flange plate and the propeller
shaft.

7. Remove the starter and the bolts at the side of
connection between the transmission and generator.
Move the removed transmission backward.

8. Insert special tools in the center of pressure plate.

e Remove mounting bolts of the pressure plate
assembly and pay attention to the installation
position.

Attention:

In the processing of removal, there should be one
holding up the pressure plate assembly to avoid
pricks to people.

9. Remove pressure plates and friction linings and
place them horizontally on the ground. Do not
smudge them and it is not allowed to wipe the
pressure plates and friction linings with oily cloth.

10. Remove mounting bolts of the flywheel. Pay
attention to the removal process of the flywheel
and it is not allowed to fix the gear ring or
crankshaft position sensor target wheel with a
screwdriver.

- 8-
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Removal and Installation (continued)

Clutch
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11. Remove the release bearing. Attention: Do not
make the lubricating grease to contact with the
clutch assembly.

12. Remove the release fork.

e Remove the dust boot at the outside of the
release fork.

e  Snap the release fork. Attention: the release
fork is clipped on the support pin and pay
attention to the spring force to avoid injury in
hands.
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Removal and Installation (continued)
Installation of Clutch

-10-

Downloaded from www.Manualslib.com manuals search engine

Installation:
Install the flywheel onto the crankshaft and pay
attention to the fixed pin there.

Attention:
There should be another man for cooperation in the
installation and pay attention to safety.

Insert the special tool into the saddle bore of guide
bearing at the rear end of crankshaft. Set the new
friction lining and pressure plate into the special
tool. Install the pressure plate assembly in place. In
the process of bolt tightening, pay attention to
tighten the bolts one by one diagonally. Pull out the
special tool at last.

Install the release lever into the clutch housing and
clamp the release lever. Finally, install a dust boot
in the rear of the installed release lever.

Apply a layer of lubricating grease on the inner
side of the release bearing and install the release
bearing into the transmission input shatft.


http://www.manualslib.com/

CL Clutch

Removal and Installation (continued)
Installation of Clutch
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10.

11.

12.

Install the transmission in the clamping jaw to
corresponding position and install a bolt there
without tightening.

Turn the transmission and install the transmission
input shaft into the center of the installed clutch
assembly.

Shake the transmission to inspect whether the
transmission input shaft is installed in place. Install
and tighten connecting bolts between the
transmission and engine with attention to the
tightening torque. Install the starter into the
transmission assembly.

Install the mount pad in the rear of transmission
and tighten it. Install the propeller shaft to the
flange plate of the transmission output shaft with
attention to the installation position.

Install the transmission gear shift mechanism cable
in place. Pay attention to the cotter pin involved in
the installation process and replace the used cotter
pin with a new one.

Clamp the moving side of the removed clutch slave
cylinder into the release lever and fix the slave
cylinder with bolts.

After installation of the slave cylinder, lower the
vehicle and carry out air bleeding for the clutch
hydraulic system.

Connect the negative cable of battery.
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Removal and Installation (continued)
Clutch master cylinder

-12-
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Disconnect the negative cable of battery.

Remove the lower protective plate of driver’s
instrument panel.

Attention:

Pay attention not to damage the instrument clip
during its removal.

Drain brake fluid in the brake fluid reservoir.
Remove three mounting bolts of the clutch master
cylinder and do not take down the cylinder after
bolt removal.

Remove output and input oil pipes of the clutch
master cylinder.

Remove the cotter pin of the clutch master cylinder
and pull out the cotter pin.

Disconnect the clutch switch plug.
Remove the clutch switch with an open end wrench
with attention of installation position.
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Removal and Installation (continued)
Clutch master cylinder
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Installation

Clean the clutch master cylinder completely.

In the installation of output and input hoses of the
master cylinder, confirm that they are well
tightened.

Inspect the master cylinder oil pipe for deformation
or crush.

Align the master cylinder to screw holes and carry
out tightening according to standard torque.

Insert the fixed pin of the master cylinder and fix it
with a new cotter pin.

Screw the clutch switch into pedal position and
inspect for its proper installation position with a
multimeter.

Install the lower protective plate on the driver’s
instrument panel.
Connect the negative cable of battery.
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Specification

Tightening Torque
Part name Tightening torque Nm Quantity
Clutch master cylinder bolt and nut cap 23~29 3
Nut for installing the master cylinder to the vehicle body 23~29 4
Clutch slave cylinder bolt 120~140 3
Clutch hose support bolt 23~29 1
Clutch air bleeder pipe bolt 23~29 1
Clutch hose punching bolt 45~350 1
Air bleeder outlet oil pipe joint 23~29 1
Pressure plate mounting bolt 45~50 6
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Manual Transmission
Applied models: SUNRAY products manufactured by JAC
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Instruction and Operation

SUNRAY vehicles adopt synchronizer manual-shift mechanical transmissions of good shifting flexibility, good hand
feel, low noise, compact structure, large carrying capacity as well as good sealing performance, which consist of five

forward gears and one reverse gear. All gears are of helical teeth. Except for the reverse gear that adopts direct
transmission through sleeve, the other gears adopt three-cone (single cone, three-cone only for 15/2" gear)
synchronizer. Shifting mechanism is of cable-type remote control.

1
/‘V/:

Z ] b 5 f 1 B g

Principles of motion:

1%t gear

Engine—Clutch—Input shaft 1—Main gear of countershaft 15—Countershaft 11—1% driving gear 6—1st/2nd gear
synchronizer 5—Output shaft 10

27 gear

Engine—Clutch—Input shaft 1—Main gear of countershaft 15—Countershaft 11—2" driving gear 4—1st/2nd gear
synchronizer 5—Output shaft 10

31 gear

Engine—Clutch—Input shaft 1—Main gear of countershaft 15—Countershaft 11—3™ gear of countershaft 14—3™
driving gear 3—3rd/4th gear synchronizer2—Output shaft 10

4™ gear

Engine—Clutch—Input shaft 1—3rd/4th gear synchronizer 2—Output shaft 10

5t gear

Engine—Clutch—Input shaft 1—Main gear of countershaft 15—Countershaft 11—5" gear of countershaft 12—5%
driving gear 9—5th/reverse gear synchronizer 8—Output shaft 10

Reverse gear

Engine—Clutch—Input shaft 1 -=Main gear of countershaft 15—Countershaft 11—-Reverse gear 13—Reverse driving
gear 7— 5th/reverse gear synchronizer 8—Output shaft 10

-16-
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Instruction and Operation
Control
Gear selector lever and gear shift lever can be controlled
through controlling the control handle inside cab to
realize gear shifting. Different directions shown on the
control handle grip corresponds to different gear select
and shift positions. The control handle shall return to
neutral position automatically after each time of gear
removal. Gear selection can only be performed after the
control handle is returned to the neutral position.

1. In order to shift gear, depress the clutch pedal fully
to make the transmission out of engine torque and
then control the gear shift lever quickly to shift
gear. Please adopt low speed gear when starting.

2. Please adopt low speed gear during vehicle
climbing, running downhill or turning. Don’t let
the vehicle idling with clutch released.

3. In case it is difficult to control the control handle,
please stop and inspect. Don’t apply it violently.
Kilometers applicable to each forward gear of

transmission:

P(i?t?{)n 1t gear | 2" gear | 3™ gear | 4" gear | 5™ gear
Kilometers 0~15 | 20~30 | 35~45 | 50~60 | 65~75
Attention:
1. Gear shifting of transmission should be

performed within relevant kilometer range.
2. The applicable kilometers may vary when the

transmission is equipped to different vehicles.
Principle of gear shifting
Under the forward running status, the requirements of
gear shifting is as follows: gear shifting from 1% gear to
5™ gear step by step for speeding up, gear shifting from
5t gear to 1% gear step by step for speeding down;
reverse gear can be shifted to in 3 seconds of pause after
the clutch pedal is depressed under motionless state of
vehicle; don’t apply reverse gear under running state
and don’t apply forward gears under reversing state.
Don’t use the control handle of transmission as an
armrest, in order to avoid early wear of shift fork.
Attention: In case of any emergency occurs during
running state, you may perform gear shifting
without following this principle.

Meaning of transmission name:

Ic 5 T 28
‘ | L Torque 280N.M (actual torque up to 300N.M)

Synchronizer structure

Five forward gears

SIX gears

Inspection and Confirmation

1. Check input shaft assembly

1) Check input shaft for gear teeth fracture, pitting,
severe wear or scuffing of tooth surface. If any,
please replace the input shaft.

2) Check input shaft spline for any severe wear or
damage. If any, please replace the input shaft.

3) Rotate bearing by hand to check for non-flexible
rotation or sticking. If any, please replace the
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bearing.
Note:
Please check the stop ring on bearing during
replacement of bearing. If it is deformed, please
replace it.

2. Check output shaft assembly
Check input shaft for gear teeth fracture, pitting,
severe wear or scuffing of tooth surface. If any,
please replace the output shaft.
Note:
Rotate bearing by hand to check for non-flexible
rotation or sticking. If any, please replace the
bearing.

. Check synchronizer ring

1) Check tooth surface of synchronizer ring for any
damage.

2) Check conical surface for any damage or wear;
check if the screw is crushed.

A

Y

Synchronizer ring

—

Gear

3) When the synchronizer ring is pressed close to gear,
check clearance “A”. If “A” is below the limit,
please replace the ring.

Limit value: 0.Smm

4.  Check synchronizer gear sleeve and gear hub

1) Assemble the synchronizer gear sleeve and gear
hub together and check for smooth sliding but no
sticking.

2) Check front and read end of inner surface of gear
sleeve for any damage.

Attention: In case the synchronizer gear sleeve or gear
hub is in need of replacement, they should be replaced
as a whole.
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Instruction and Operation

Fault diagnosis

Common fault diagnosis table

Fault Symptom

Possible Cause

Solution

Jumping back to neutral
position under running state

Excessive wear of shift fork shaft arc,
elastic deformation of lock ball spring

Check if the operating system has pushed the gear
shift rocker arm of transmission into place; or with
the transmission removed, push the shift fork into
gear by hand to check gear meshing status.

Excessive wear of shift fork working face

In case of incomplete meshing, please check shift
fork for deformation or working face excessive wear.

Excessive wear of joint surface of shift fork
gear ring or gear sleeve

In case of complete meshing, please check wear
condition of inverted cone of gear sleeve and
engaged gear.

Axial looseness of gear

If excessive clearance is felt, please check fork shaft
groove and guide spring for any wear or failure.

Difficulty in gear shifting, loud
impact sound in gear shifting,
or difficulty in shifting to
certain gear with normal
operation of clutch

Severe wear of synchronizer ring

Replace synchronizer ring.

Noise generated in transmission
1. Regular impact sound

2. Uniform noise

Caused by breakage of individual gear
tooth

Check relevant part and remove it.

Backlash increase or gear damage

Remove, check and clean or replace damaged gear.

Bearing wear

Remove, check and clean or replace damaged
bearing.

Insufficient lube oil

Change oil or add new oil.

Oil leak

Adding too much oil, too high oil level

Remove oil filler plug to check oil level.

Excessive wear or damage of oil seal

Replace oil seal.

Uneven application of sealant or damage of
sealing paper pad

Remove parts relevant to each joint surface and
apply sealant evenly, or replace paper pad.

Failure of vent plug

Replace vent plug.

Joint surface bump not shaved in time

Remove parts relevant to each joint surface to have
the bump point shaved.

Abnormal spoilage of bearing

Too dirty lube oil

Change oil.

Inadequate lubrication or nonconforming or
inferior lube oil

Check oil level, add or change oil.

Unqualified bearing adopted

Replace bearing.
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Removal/Installation

Manual transmission
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1.

2.

3.

Remove manual transmission.

Oil drainage
Attention: Remove oil drain plug with
wrench and drain oil through this plug instead
of other parts.

Remove release bearing from input shaft front cap.

Remove input shaft front cap from transmission.

Remove clutch housing.

Attention: If the transmission housing is assembled
tightly with clutch housing, a rubber hammer or
copper rod can be applied to knock on the housing
edge to make them become loose.
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Removal/Installation (Continued)

Manual transmission

-20-
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Remove clutch housing.
e Place it wupside down on cardboard
horizontally.

Remove input shaft oil seal from transmission.

Remove top cover from transmission.

Attention: If the transmission housing is assembled
tightly with clutch housing, a rubber hammer
or copper rod can be applied to knock on the
housing edge to make them become loose.

Remove gear shift rocker arm assembly from
transmission.
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Removal/Installation (Continued)

Manual transmission

9. Use pneumatic gun or wrench to remove output
shaft bolt of transmission and knock out flange nut.

10. Remove rear cover of transmission.

Attention: If the transmission housing is assembled
tightly with clutch housing, a rubber hammer
or copper rod can be applied to knock on the
housing edge to make them become loose.

11. Remove vehicle speed sensor.

12. Remove vehicle speed sensor gear and bushing.
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Removal/Installation (Continued)

Manual transmission
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13. Remove side cover from transmission.
e  Turn over the transmission.
e Remove bolts from side cover.

14. Remove side cover from transmission.

15. Remove gear shift fork from transmission.

16. Remove gear shift block from transmission.
e  Punch out the spring pin by using punch and
remove each shift fork, shift block and shift
fork shaft.
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Removal/Installation (Continued)

Manual transmission
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17. Remove gear selector fork from transmission.
Attention:
Please notice the position of steel balls. This
transmission has 7 steel balls and 1 steel locking
piece, among which, 3 steel balls are self-locking
devices and the others are interlocking devices.

18. Remove all bearing circlips by using circlip pliers.

19. Pull out bearings except for input shaft bearing cap

with SST.

20. Remove input shaft of transmission.
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Removal/Installation (Continued)

Manual transmission
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21. Remove output (input) shaft of transmission and
place it on cardboard horizontally.

22. Remove output shaft of transmission.

23. Remove output shaft of transmission.

Assemble the output shaft and input shaft of
transmission together and place them on clean
cardboard horizontally.

24. Remove reverse gear shaft pin of transmission.
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Removal/Installation (Continued)

Manual transmission
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25. Use a rubber hammer or copper rod to knock on the
reverse gear shaft gently.

26. Pull out the reverse gear shaft pin and punch out
the reverse gear shaft.

27. Remove reverse gear of transmission.
Place it on clean cardboard horizontally.

28. Assemble the reverse gear and reverse gear shaft as
a whole.
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Removal/Installation (Continued)

Manual transmission

29. Loosen the 5% gear circlip with circlip pliers and

remove the fixed circlip from the 5" driving gear.

Adjust the position of 5" gear of countershaft and

remove countershaft of transmission.

30.

Transmission gearing diagram

31.
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Instruction and Operation
Exploded View of Reverse Gear Shaft

Reverse Gear Shaft Parts List

S/N Name Qty.
1 Reverse gear assembly 1
2 Reverse gear shaft 1
3 Reverse gear shaft pin 1
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Instruction and Operation

Exploded View of Output Shaft Assembly
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Output Shaft Parts List
S/N Name Qty. S/N Name Qty.
1 Output shaft head needle 1 27 Thrust washer of 5% gear 1
roller bearing
2 Circlip 1 28 Ball bearing 1
3 3rd/4th gear synchronizer 2 29 Stop ring |
spring
3rd/4th gear synchronizer Front spacer bush of odometer
4 1 30 .. 1
gear hub driving gear
5 3rd/dth gear  synchronizer 1 31 Odometer driving gear 1
gear sleeve
6 needle roller bearing 1 32 Re.af spacer bush —of - odometer 1
driving gear
7 3.rd/4th gear synchronizer 1 33 Flange 1
ring
rd
] 3 gear assembly of output 1 34 O-ring 1
shaft
9 Circlip 1 35 Conical spring washer 1
10 Thrust washer of 2™ gear 1 36 Output shaft nut 1
nd
1 2n oear assembly of output 1 37 Steel ball 1
shaft
12 Needle roller bearing 2 38 3rd/4th gear synchronizer spring 2
13 rliiltgnd gear synchronizer 1 39 1st/2nd gear synchronizer spring 2
14 Circlip 1 40 3rd/4th gear synchronizer slider 3
15 Ist/2nd gear hub 1 41 R.everse/Sth gear synchronizer 3
slider
16 Ist/2nd gear sleeve | 4 Reverse/5th  gear synchronizer |
gear hub
17 l.st/2nd gear synchronizer | 43
ring
13 Ist gear assembly of output 1 44
shaft
19 3r.d/4th gear synchronizer 3 45
slider
20 Output shaft 1 46
21 Needle roller bearing 1 47
Reverse gear assembly of
22 output shaft ! 48
23 Circlip 1 49
Reverse/5th gear
24 . 1
synchronizer gear sleeve
25 3rd/4th gear synchronizer 1
ring
5™ gear assembly of output
26 1
shaft
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Instruction and Operation
Exploded View of Top Cover Assembly
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Top Cover Assembly Parts List
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S/N Name Qty. S/N Name Qty.
1 Transmission cover 1 14 Hexagon bolt 2
2 Outer gear selector rocker arm assembly 1 15 Large washer 2
3 Flat washer 1 16 Spring washer 8
4 Oil seal 1 17 Hexagon bolt 1
5 Inner gear selector rocker arm 1 18 Flat washer
6 Spring pin 1 19 Washer 1
7 Reverse/5th gear damping spring 1 20 Knurled pin 1
8 Oil seal 1 21 Oil filler plug assembly 1
9 Flat washer 1 22 1st/2nd gear damping spring 1
10 Reversing lamp switch 1 23 Flat washer 1
11 Hexagon bolt 8 24 Outer gear shift rocker arm assembly 1
12 Inner gear shift rocker arm 1
13 Spring washer 8
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Instruction and Operation
Exploded View of Input Shaft Assembly

S/N Name Qty. S/N Name
1 Circlip 1 5 3rd/4th gear synchronizer ring
2 Stop ring 1
3 Ball bearing (input shaft) 1
4 Input shaft assembly 1
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Instruction and Operation
Exploded View of Transmission Rear Cover

S/N Name Qty. S/N Name Qty.
1 Rear cover 1 9 Odometer guide sleeve 1
2 Vent plug 1 10 O-ring 1
3 Hexagon bolt 1 11 Spring pin 1
4 Spring washer 1 12 Hexagon bolt 5
5 Hexagon bolt 2 13 Spring washer 7
6 Oil seal 1
7 Oil seal 1
8 Odometer gear 1

Instruction and Operation
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Exploded View of Countershaft Assembly

10
/
S/N Name Qty. S/N Name Qty.
1 Circlip 1 6 Circlip 1
2 Cylinder roller bearing 1 7 Sth gear of countershaft 1
3 Main gear of countershaft 1 8 Cylinder roller bearing 1
4 3rd gear of countershaft 1 9 Stop ring 1
5 Countershaft 1 10 Circlip 1
-34-
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Instruction and Operation
Exploded View of Housing Assembly

S/N Name Qty.
1 Flexible shaft bracket assembly 1
2 Liner 1
3 Housing 1
4 Side cover liner 1
5 Side cover of transmission 1
6 Side cover bolt 6
7 Oil drain plug assembly 1
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Instruction and Operation
Exploded View of Shift Fork Assembly

=%

S/N Name Qty. S/N Name Qty.
1 Sth/reverse gear shift block 1 9 1st/2nd gear shift fork shaft 1
2 Sth/reverse gear shift fork shaft 1 10 1st/2nd gear shift block 1
3 Sth/reverse gear shift fork 1 11 Spring pin 6
4 Lock ball spring 2 12 Interlocking lifting pin 1
5 3rd/4th gear shift fork 1 13 Steel ball 7
6 3rd/4th gear shift fork shaft 1 14 Lock ball spring 1
7 3rd/4th gear shift block 1 15 Spring pin 5
8 1st/2nd gear shift fork 1
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Instruction and Operation
Exploded View of Transmission Front Cover Assembly
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S/N Name S/N Name Qty.

1 Clutch housing 7 Spring washer

2 Release bearing 8 Flat washer 1
3 Input shaft front cap 9 Release fork assembly 1
4 Oil seal 10 Release fork shield 1
5 Hexagonal socket head cap screw 11 Ball joint bracket 1
6 Bolt (Clutch housing)
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Instruction and Operation

Transmission Assembly Diagram
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Removal/Installation (Continued)

Transmission
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Installation

1. Place transmission housing onto a clean cardboard.

2. Install reverse gear and reverse gear shaft onto
transmission housing.

3. Install side cover and reverse gear shaft pin of
transmission in place and tighten to the specified
torque.

4. Install transmission countershaft into the
transmission housing.
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MT Manual Transmission
Removal/Installation (Continued)

Transmission

5. Install the fixed circlip of 5" driving gear of
transmission countershaft in place.

6. Install output shaft of transmission into
transmission housing.

7. Install guide bearing of input shaft of transmission
in place.

8. Install shifting mechanism assembly.
e Maintain each gear and synchronizer at neutral

position.

e Install interlocking steel ball into transmission
housing.

e Install gear shift shaft into transmission
housing gently.
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Removal/Installation (Continued)

Transmission

9. Install gear shift control mechanism assembly.
e Install the self-locking device of gear shift
control mechanism in place.

10. Knock the input shaft gently into transmission.

Attention:

During the installation of input shaft, use rubber
hammer to knock gently on symmetric
position on input shaft support bearing.

e Install inside and outside circlips into input
shaft of transmission.

e Install the countershaft bearing into
transmission. Please notice the mounting
direction of both side bearing inner rings, with
the one without ledge facing inward of
transmission. During installation, use hammer
to knock on transmission bearing gently and
evenly into transmission housing.

11. Install shifting mechanism assembly.
e Maintain each gear and synchronizer at neutral

position.

e Install interlocking steel ball into transmission
housing.

o Install gear shift shaft into transmission
housing gently.

12. Install gear shift control mechanism assembly.
Install the self-locking device of gear shift control
mechanism in place.

41-
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MT Manual Transmission
Removal/Installation (Continued)

Transmission

13. Install top cover of transmission.
Maintain gear shift control mechanism and gear
shift shaft at reverse gear position.

14. Install gear shift control mechanism onto the top
cover of transmission.

Attention:
In order to avoid deformation during installation of
transmission cover, please tighten bolts on middle
part first and then bolts on both sides in symmetry.
(Check for normal gear shifting after installation)

15. Assemble clutch housing onto transmission
housing.

Tighten outer bolts and front cover mounting bolts of
input shaft. Please tighten bolts on middle part first
and then bolts on both sides or tighten diagonally.

16. Tighten output shaft flange of transmission to the
specified torque.
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Maintenance Parameters

Tightening torque

Position Technical Requirement (N.m)
Connection between clutch housing and transmission housing 68.6~93.2
Reversing lamp switch 29.4~39.2
Rear cover, transmission cover bolts 25~35
Bracket bolt 25~35
Side cover bolt 14~24.5
Vent plug 10.8~18.6
Oil filler plug and oil drain plug 39.2~58.8
Output shaft nut 160~210
Gear shift shaft dowel hole bolt 9.8~14.7
Odometer shaft sleeve 9.8~14.7
Release fork ball joint support 30~42
Input shaft front cap 9.8~14.7

Main technical parameters

Type Five forward gears and one reverse gear
Control type Remote control
Rated input torque 300N.m
Assembly mass About 78Kg

Gear position Speed ratio

1%t gear 4.717

2nd gear 2.513
Speed ratio 3 gear 67

4™ gear 1.00

5t gear 0.784

Reverse gear 4.497
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Care and maintenance

Transmission maintenance

1. Transmission operation and maintenance should be conducted in accordance with application and maintenance
requirements for commercial vehicles, which are generally divided into three technical maintenance stages.
2. Check, change (or add) transmission oil regularly.

Regular Inspection and Maintenance Schedule for Transmission
Mileage and time (by the month) are both indicated for each item, whichever occurs first.
o Check point, tighten or adjust; % Change lube oil

Service interval (based on odometer reading or number of months, which occurs first)

Item Number of months — 3 6 12 18 24 30 36 42 48 54
Odometer readingx1000km 1 5 10 20 30 | 40 50 60 70 80 90
Transmission inside inspection
Check gear oil level inside transmission o o o o o
' o Norglgl service * * * * *
Change gear oil inside | condition
transmission ;
Sevefe. service * * * * * * * *
condition

Other inspections

Note: “Severe service condition” includes items listed below:

Running in dusty areas or frequently exposed in salty atmosphere or saline water.

Running on bumpy, water-logging roads or on mountain road.

Running in cold areas.

Engine idling for a long time or frequent short distance running in cold seasons.

Frequent application of brakes and emergency brake.

Towing vehicle.

Under high temperature over 32°C, the time of vehicle running slowly in congested urban areas exceeding 50%

of total running time.

8.  Under high temperature over 30°C, the time of vehicle running at high speed over 120km/h exceeding 50% of
total running time.

9.  Overloading.

Nk wLdbe=

Lubrication and seal

Item Lube Oil/Sealant Qty.
Gear oil  In summer 80W/90 GL-4 2.7L
In winter 75W/90 GL-4

Transmission gear oil

Release bearing bore of transmission Grease Adequate
Transmission oil seal Grease Adequate
Mating face between transmission housing and clutch housing TONSAN®1596F Adequate
Mating face between transmission housing and rear cover TONSAN®1596F Adequate
-44-
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Brake System

Applied models: SUNRAY products manufactured by JAC

Subject Page

Instruction and Operation
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Instruction and Operation
SUNRAY vehicles’ brake system adopts cross type brake line and the front disc/rear drum brake type.

|

(%)
g

1. Brake master cylinder 2. Hydraulic distribution valve
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Instruction and Operation
Operating principle

Brake fluid

Inspection of brake fluid level:

1.  Check if the brake fluid level in oil reservoir is
within the specified range (between MAX and
MIN signs). In case of too low fluid level, please
check oil reservoir periphery and brake system for
any leak.

2. Start the vehicle with parking brake lever released
to observe whether the brake warning lamp goes
out. If not, please check the parking brake switch
and brake fluid level switch for any fault.

Brake master cylinder

On-vehicle inspection:

Check mounting surfaces of master cylinder and oil

reservoir, as well as brake pipe connectors for any leak.

Instruction and Operation

Inspection of vacuum booster

1. Operation inspection
Shut down the engine and repeatedly depress the
brake pedal for several times to make the vacuum
inside the vacuum booster equivalent to
atmospheric pressure. With the brake pedal
depressed to the end and engine started, check if
the clearance between brake pedal and floor
decreases once the vacuum up to the standard

GQES GIER

7

Attention:
Please depress the brake pedal with an interval of 5
seconds.

2. Air tightness inspection
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Good Poor

3rd

2nd
lst

Start the engine and let it idling for 1 minute, and
shut down the engine once the vacuum established
in the vacuum booster. Depress the brake pedal
normally to remove the vacuum.
Please check if the clearance between brake pedal
and floor increases gradually.
Depress the brake pedal with engine running and
then hold the brake pedal depressed to realize
flameout. Please check if there is any change in
pedal travel after holding it for 30 seconds.

Front disc brake caliper

On-vehicle inspection:

1. Check brake shoes for any wear.
Attention:
Standard thickness: 12mm
Wear limit thickness: 2mm

|
\K\\\\\\\\K\\\\\\\\\}
\

Inspection of brake disc:

1. Visual inspection
Check brake disc surface for uneven abrasion,
crack or sever damage. If any, please replace the
brake disc.

2. Inspection of runout
(D Fix the brake disc onto the wheel hub.
Attention:
Before measurement, please ensure proper axial
clearance of wheel bearing.
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@ Check the runout with dial indicator. (It is
preferable to conduct measurement at points
10mm distant from the disc edge)

Runout limit: 0.05mm

(3 If the disc runout exceeds the specified value,

please replace or reprocess it accordingly.
3. Thickness inspection

Check the thickness of brake disc with a

micrometer.

If the thickness is less than the wear limit, please

replace the brake disc.

-48 -
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Fault Diagnosis

Common fault diagnosis table

Fault Symptom

Vehicle pulled to one side
when braking

Possible Cause Solution
Insufficient left/right tire pressure Adjust
Improper front wheel alignment Adjust
Poor contact of brake shoe Adjust
Grease or oil existed on brake shoe surface Replace
Improper installation of brake wheel cylinder Adjust
Failure of auto-regulating mechanism Adjust

Insufficient brake force

Low level or contamination of brake fluid

Replenish or change

Air existed in brake system

Bleed air out of system

Failure of vacuum booster Adjust
Poor contact of brake shoe Adjust
Grease or oil existed on brake shoe surface Replace
Failure of auto-regulating mechanism Adjust
Overheating of brake rotary parts due to sluggish of brake shoe Adjust
Restriction of brake line Adjust

Pedal travel increase
(decrease of clearance

Air existed in brake system

Bleed air out of system

Leak of brake fluid

Adjust

between pedal and floor) | Failure of auto-regulating mechanism Adjust
Excessive clearance between pushrod and brake master cylinder Adjust
Parking brake not fully released Release
Improper adjustment of parking brake Adjust
Wear of brake pedal return spring Replace
Brake hysteresis Restriction of return opening of brake master cylinder Adjust
Insufficient lubrication of sliding parts Lubricate
Defective check valve or piston return spring of brake master cylinder Replace
Insufficient clearance between pushrod and brake master cylinder Adjust
Damage of rear brake shoe Replace
Grease or oil existed on rear brake shoe surface Replace
Insufficient parking braking | Parking brake cable stuck Adjust
Failure of auto-regulating mechanism Adjust
Excessive travel of parking brake handle Adjust
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Removal/Installation
Front brake disc
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Removal
1. Have the vehicle lifted and remove the front wheel.
2. Remove the brake hose from the shock absorber.

Note:
Loosen the brake caliper to certain degree ready
for removal instead of removing it completely.

3. Remove the brake caliper.
Hang up the brake caliper properly in order to
avoid damage of brake hose.

Caution:
Bearing preload adjusting nut is of right hand
thread.
4. Remove the brake disc assembly:
e  Remove the dust cover.
e  Remove the split pin and nut retainer.
e  Loosen the adjusting nut of wheel bearing.
e  Remover the brake disc assembly.

5.  Remove the wheel hub from the wheel disc.
Bend the lock lug on the set bolt down.

6. Clean the contact surface between wheel hub and
disc.
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Removal/Installation

A
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Installation

1.

Install the wheel hub onto the brake disc.
Bend the lock lug on the set bolt up.

Caution:

B w

The left hand side bearing adjusting nut is of left

hand thread.

Reinstall the hub bearing:

e  Reinstall the washer and brake disc assembly,
as well as the outer bearing.

e  Reinstall the wheel bearing adjusting nut.

Reinstall the brake caliper.
Install the brake hose onto the shock absorber.
Check the front disc runout as required.

Set the axial clearance of wheel bearing:

e  Tighten the adjusting nut of wheel bearing and
rotate the wheel at the same time to make it
closely fitted against the bearing.

e Rotate the adjusting nut by 180 degree and
shake the wheel to make the hang properly
fitted.

e  Push and pull the wheel horizontally to check
the bearing axial clearance. If no clearance
can be felt, adjust the adjusting nut to make
the axial clearance within 0.002~0.05mm.

Use new split pin to reinstall the nut lock piece and

the dust cover.

Reinstall the wheel.

Lower the vehicle.
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Replacement of front brake disc
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Removal
1. Have the vehicle lifted to remove the front wheel.

2. Remove the plastic cap of brake caliper sliding pin.

3. Make the brake disc exposed:
e  Remove the guide pin bolt of brake caliper.
e  Upturn the brake caliper.

Note:
The ablated or damaged piston bush should be

replaced.
4. Remove the inner/outer brake pad.

Note:
Resetting of wheel cylinder piston shall make the

brake fluid returned to the fluid reservoir of master

cylinder.
5.  Push the wheel cylinder piston carefully to the

original position.
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6. During the installation of new brake lining, please
remove the snap ring of brake lining from the brake
caliper.

7. Clear any dirt within the mounting areas.

Installation

1. Install new snap ring onto new brake lining.

2. Check if two brake linings are of the same type.

3. During the installation of new brake lining, please
remove the interleaving paper from the acoustic
lining.

4. Reinstall inner/outer brake lining.

5. Reinstall the brake caliper assembly:

e Install the brake caliper assembly.

e Install the guide pin bolt of brake caliper.

e Install the plastic cap of brake caliper guide
pin.

6. Adjust the slider of brake plate.

7. Reinstall the wheel and lower the vehicle.

8. Check the brake fluid level of master cylinder. If

insufficient, please add brake fluid to the standard
position.
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Removal
1. Have the vehicle lifted and remove the front wheel.

Note:
Clamp the brake hose with SST in order to avoid
damage of brake hose.

2. Clamp the brake hose.

3.  Remove the brake hose from the caliper.
Put on the seal plug to avoid excessive leak of
brake fluid or contamination of dust.

Note:
Loosen the upper mounting bolt of caliper until the
brake caliper can be removed.

4. Remove the brake caliper assembly.
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Installation
1. Reinstall the brake caliper.

2. Connect the brake hose to the brake caliper.

3. Fix the brake hose onto the shock absorber.

4. Bleed air out of brake line in accordance with
specification.

5. Install the wheel and lower the vehicle. Depress the
[—P brake pedal to adjust brake clearance.
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Removal

1. Release the parking brake lever, have the vehicle
lifted and remove the rear wheel.

2. Remove the automatic regulator.

3. Mark properly on the wheel hub and rim for
removal of hub.

Caution:
Don’t make the axle casing oil seal damaged.
4. Remove the axle shaft.

5. Remove flange nuts.

6. Remove the flange.
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10.

Remove the leading shoe:

Remove the lock pin and its spring cap.
Remove the brake shoe lower end from the
support.

Loosen the lower return spring.

Remove the brake shoe upper end from the
wheel cylinder.

Loosen the upper return spring.

Remove the trailing shoe:

Remove the lock pin and its spring cap.
Remove the trailing shoe from the wheel
cylinder and support.

Disconnect the parking brake cable.

Disassemble the leading shoe:

Remove retainer ring from the inside of brake
shoe.

Remove washer and spring from the fulcrum
pin.

Remove spring and retainer ring from the
ratchet.

Remove ratchet and washer from brake shoe.

Disassemble the trailing shoe:

Remove return spring and strut from parking
brake lever and brake shoe.

Remove retainer ring, fulcrum pin, washer and
tie rod from brake shoe.
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Installation

1.

Clean the support plate and apply ABS fluid onto
the bonding point between brake bottom plate and
brake shoe.

2. Assemble the trailing shoe.
Apply grease onto parking brake lever and brake
shoe.

3. Reconnect the parking brake cable to the lever.

4. Reinstall the trailing shoe.

5. Assemble the leading shoe.
Apply grease between the adjusting ratchet and the
fulcrum pin.

6. Reinstall the leading shoe.

7. Install the upper/lower return spring of brake shoe.

8. Install the brake shoe lock pin, and the fixed pin
and clip of spring.

Note:
Please don’t make the brake lining contaminated
by any oil or grease. If any, please wipe it clean
with sand paper.

9. Reinstall the flange.

Note:
The annular mark on the left side flange nut of
vehicle indicates the nut is of left hand thread.

10. Retighten the flange nut.

Caution:
Don’t make the half axle oil seal damaged.

11. Reinstall the half axle:
e Install the spacer.
e Install a new O-ring.
e Install a new oil seal.
e Install the half axle.

12. Reinstall the brake drum.

13. Reinstall the tire and lower the vehicle.
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1. Release the parking brake and have the vehicle
lifted.

2. Release the parking brake regulator.
o  Loosen the lock nut.
e  Rotate the regulator.

3. Depress the brake pedal to ensure proper automatic
regulation.

4.  Pull up the parking brake lever until it gets stuck at
the 3™ tooth.

Note:
Ensure thread length on both sides are the same
and the thread can be observed through the hole of
regulator.

Note:
The parking brake lever can be pulled up by four to
six teeth after the last regulation is finished.

5. Tighten the parking brake adjusting nut:
e  Tighten the adjusting nut by hand.
e  Tighten the adjusting nut.
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Removal
1. Loosen the parking brake lever.
2. Remove the wavy dust shield of parking brake.
3. Remove the parking brake lever assembly:
e Remove the spring clip and the clevis pin for
fixing cable.
e Remove the mounting bolts from parking
brake lever.

Installation
4. Reinstall the parking brake assembly:
e  Tighten the mounting bolts of parking brake
lever.
e Install the spring clip and the clevis pin for
fixing the main cable.
e Install the wavy dust shield of parking brake.
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Removal

1. Loosen the parking brake lever.

2. Remove the spring clip and the clevis pin from the
main cable and remove the cable from the parking
brake lever.

3. Separate the main cable from the equalizer:

e  Remove the spring clip and the clevis pin.

e  Remove the return spring from the equalizer.
4. Remove the main cable.

Installation

1. Reinstall all parts in the reverse order of removal.

2. Regulate the parking brake in accordance with
specification when necessary.
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Removal:
1. Loosen the parking brake lever.
2. Remove the main cable from the equalizer:
e  Remove the spring clip and the clevis pin.
e  Remove the return spring from the equalizer.

(%)

Remove the rear brake drum.
4. Remove the rear cable from the brake shoe control
lever.

5. Remove the rear cable from the brake bottom plate.

6. Remove the cable from the bracket hook.

Installation

1. Reinstall all parts in the reverse order of removal.

2. Regulate the parking brake in accordance with
specification when necessary.
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Removal
1. Disconnect the negative cable of battery.

2.  Remove the clevis pin and spring clip from the
vacuum booster control rod of brake pedal.

3.  Remove the brake switch:
e Disconnect the harness connector.
e  Remove the brake switch.

4. Remove the brake and clutch pedal spider clip from
the pedal bracket.
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5. Remove the brake pedal:
e Push the spider to the direction of clutch
pedal.
e Remove the brake pedal.

6. Remove the pedal bushing and spring:
e  Remove the pedal bushing.
e  Remove the spring.

Installation
1. Reinstall all parts in the reverse order of removal.
2. Reinstall and regulate the brake switch:

e  Screw in the switch.

e  Reconnect the harness connector.
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Caution:

Don’t the make the brake fluid splashing onto the
paint surface. In case of any, please wash the
surface with clean water immediately.

Removal

1.

Disconnect the negative cable of battery.

2. Remove the brake fluid reservoir cap:

e Disconnect the fluid level alarm harness
connector.
e  Remove the fluid reservoir cap.

3.  Remove the clutch master cylinder pipe and drain
the brake fluid out of the master cylinder fluid
reservoir.

4. Remove the brake line from brake master cylinder
and block the pipe with plug to avoid
contamination by dirt.

Caution:

Please ensure the air in vacuum booster is fully
bled before the removal of brake master cylinder.
Remove the vacuum pipe from the booster for air
bleeding.

5. Remove the master cylinder.

6. Install it in the reverse order of removal.

Remember to perform air bleeding after
installation. Please bleed air out from system in
accordance with specification.
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Caution:
Don’t the make the brake fluid splashing onto the
paint surface. In case of any, please wash the
surface with clean water immediately.

Removal
1. Disconnect the negative cable of battery.

2. Remove the vacuum pipe from the pump.

Note:
Plug the pipe orifice to avoid contamination by
dirt.

3.  Remove the oil inlet pipe and the oil return pipe
from the pump.

4. Remove the vacuum pump.
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5. Remove the seal ring between generator and
vacuum pump.

Installation
1. Reinstall the seal ring between generator and
vacuum pump.

2. Reinstall the vacuum booster.

3. Reinstall the oil inlet pipe and the oil return pipe
onto the pump.

4. Connect the vac