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Refrigeration system is composed of compressor, condenser, stock 
solution drying bottle, evaporator, connection pipes and electric 
appliance control. The refrigeration system of CA6350 mini-car 
adopts environmental protection type refrigerant (R134a).   
1. Compressor assembly 
Compressor is installed on the right front end of engine, is driven by 
engine through V-belt. The function is to suck in the low temperature 
and low pressure refrigerant gas flowing from evaporator, through 
compressing, which becomes high temperature and high pressure 
refrigerant vapor, then through high pressure pipe, is sent to 
condenser to refrigerate. Compressor assembly consists of two parts: 
compressor body, and magnetic clutch and belt. CA6350 mini-car 
adopts Japanese SS-96 type rotating-leaf compressor. Its shape is as 
shown in Fig. 5.2-2, relevant technical parameters see Table 5.2-1.  
 
 
 
 
 
 
 
 
 
 
 
 
  

Fig. 5.2-2 Compressor 
 

  
Table 5.2-1 Technical parameters of compressor 

 
Name  Technical parameters 
Refrigerant R134a 
Rotation direction Clockwise 
Allowable incline angel  ±35º 
Discharge  96cc/r 
Max. continuous rotation speed 
( limit rotation speed) 

7800rpm(8400rpm) 

Lubricant  RG20 
Weight 
(not including magnetic clutch) 

3.2kg 

 
The motive power of compressor is from engine, which is Transmitted 
through belt and magnetic clutch. Magnetic clutch is installed on the 
main shaft of compressor, composed of pulley, magnet coil, magnetic 
plate and bearing, etc., the shape is as shown in Fig. 5.2-3. When magnet 
coil is electrified, magnetic field is produced, magnetic plate and pulley 
are attracted into an entity, the pulley drives compressor running. When 
magnet coil power is cut off, magnetic field disappears, magnetic plat 
separate from pulley, compressor stops running. Magnetic clutch is 
electrified within 0.6-1 second, compressor should start. When 
compressor overloads, magnetic clutch drags, can play a part of 
protection. The technical parameters of magnetism clutch see Table 
5.2-2. 
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Fig. 5.2-3 Magnetic clutch 
 

Table 5.2-2 Technical parameters of clutch 
Name Technical parameters 

Rated work voltage 12V 
Min. engaging  voltage 7.5V 
Rated power 42W 
Transmission torque 19.6N·m 
Max. continuous rotation speed 7800r/min 
Pulley O type, outer diameter 118mm 
Weight 1.4kg 

 
 

 2. Condenser assembly 
Condenser is installed on left lower side of the body. Function of 
condenser is to condense the high temperature and high pressure gas 
condensed by compressor into liquid, and emit the heat absorbed by 
evaporator to the outside of vehicle. CA6350 mini-car adopts parallel 
flow type condenser, the fan is driven by direct current permanent 
magnetic disc motor. The heat dissipating capacity is not less than 
7000Kcal/h.  Condenser shape sees Fig. 5.2-4. 
 
 
 
 
 
 
 
 
 
 

Fig. 5.2-4 Condenser 
 

Technical parameters of condenser see Table 5.2-3 
 

Table 5.2-3 Technical parameters of condenser 
Air side capacity 7000±500Kcal/h 
Air side pressure drop ≤70.0Pa 

Overhot temperature  2.5℃ 
Overcold temperature 5℃ 
Inlet pressure  1.47Mpa 
Dried ball temperature 35℃ 

Test conditions 

Wind speed 4.5m/s  
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3. Stock solution drying bottle is installed under right front seat of the 
body. Stock solution drying bottle has three functions: the first is to 
stock the refrigerant liquid cooled by condenser; the second is to 
absorb dryly the refrigerant water in the system, to prevent expansion 
valve from icing; the third is to filtrate the contaminant of the system, 
to prevent expansion valve and the system from blocking. The 
structure of stock solution drying bottle sees Fig. 5.2-5. In order to 
check the refrigerant filling state and refrigeration system work 
condition, sight glass is set on outlet pipe of stock solution drying 
bottle. Technical parameters of stock solution drying bottle see Table 
5.2-4    
 
 
 
 
 
 

Fig. 5.2-5 Stock solution drying bottle 
 

 
 

Table 5.2-4 Technical parameters of stock solution drying bottle 
Description  Capacity                        445cc 

Net capacity                     370cc 
Moisture absorption capacity        MIN4kg(60℃, 90%) 
Filtering agent                   Polyester 
Protection gas                   N2GAS 

Intensity  Air tightness                    3.5Mpa(gage) 
Pressure resistance               503Mpa(gage)    

 4. Evaporator assembly 
CA6350 mini-car evaporator layout has two types. The common type 
adopts single evaporator, place on right lower instrument cluster, see Fig. 
5.2-6. Saloon car adopts twin evaporator, besides a main evaporator on 
right lower instrument cluster like common type, place an auxiliary 
evaporator on front ceiling, see Fig. 5.2-7. The function of evaporator is 
to evaporate the low pressure refrigerant from expansion valve, to absorb 
heat of surrounding air, to reach the aim of dropping the inside 
temperature. Main and auxiliary evaporators are parallel connection 
through pipes. Main evaporator core is pipe-belt type, and auxiliary 
evaporator core is pipe-plate type. Main evaporator borrows the blower 
of heater as cool-air blower; auxiliary evaporator has independent 
blower. Main and auxiliary evaporators have their own expansion valves. 
The function of expansion valve is to throttle and depressurize, change 
high pressure liquid refrigerant into fog humid vapor to enter evaporator; 
and to adjust and control automatically refrigerant flow. Technical 
parameters of main and auxiliary evaporators see Table 5.2-5 and Table 
5.2-6 respectively.        
 

Table 5.2-5 Technical parameters of main evaporator 
Refrigeration capacity 2760Kcal/h 
Air output 240m3/h 
Air tightness 15kg/cm2G 
Pressure resistance  22.5kg/cm2G 

 
Table 5.2-6 Technical parameters of auxiliary evaporator 

Refrigeration capacity 135Kcal/h 
Air output  225m3/h 
Noise  60dB(A) 
Power consumption   30W  
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Fig. 5.2-6 Main evaporator 
 
 
 
 
 

Fig. 5.2-7 Auxiliary evaporator 
 
 

 5. Refrigeration pipe 
All assembly of refrigeration system is connected through refrigeration 
pipe. The induction pipe and outlet elbow of compressor and the 
induction pipe and outlet elbow of  CA6350 mini-car all adopt hose 
connection. Other pipes all adopt hard moulding pipes. The places that 
pipes and body may contact or touch all adopt buffer heat shield. All 
pipe connectors are sealed with hermetic  �O� sealing ring. The pipes in 
the system is divided into high pressure pipe and low pressure pipe. High 
pressure pipe includes all pipes from compressor outlet to evaporator 
expansion valve inlet. Low pressure pipe includes all pipes from 
evaporator outlet to compressor inlet. Technical parameters of high and 
low pressure pipes see Table 5.2-7 and Table 5.2-8. 

Table 5.2-7 technical parameters of high pressure pipe 
Using refrigerant HFC134a 
Pressure resistance 5.30Mpa(54kgf/cm2G)×5min. 
Air tightness 3.53Mpa(36kgf/cm2G)×5min. 

 
Table 5.2-8 Technical parameters of low pressure pipe 

Using refrigerant HFC134a 
Pressure resistance 2.55Mpa(26kgf/cm2G)×5min. 
Air tightness 1.67Mpa(17kgf/cm2G)×5min. 

II. Operating principle of refrigeration system  
CA6350 mini-car adopts vapor compression refrigeration system. The 
operating principle is as follows: compressor suck in low temperature 
and low pressure refrigerant gas, through compressing, which becomes 
high temperature and high pressure refrigerant steam, then through high 
pressure pipe to enter into condenser cooling, shall emit the heat 
absorbing from inside vehicle to outside vehicle, after condensing 
becomes high pressure liquid, after entering into stock solution dryer to 
store, dry and filter, through expansion valve, change into gas and liquid 
mixture. 
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After this kind of fog-like gas and liquid mixture enter into evaporator 
to evaporate and absorb inside heat, it besoms low temperature and 
low pressure gas, which is sucked into compressor to carry out 
another circulation. In this way, evaporator continually absorb inside 
heat, condenser continually emit inside heat to outer air, so as to 
realize the aim of dropping inside temperature.  
III. Adjustment and control of refrigeration system  
Refrigeration system operation can be adjusted and  controlled 
manually and automatically. Manual operation part is on instrument 
cluster control board, see Fig. 5.2-8. The blower switch of top 
evaporator is on the left side of top evaporator, see Fig. 5.2-9. 
 
 
 
 
 
 
 
 
 

Fig. 5.2-8 Refrigeration system control board 
 

  
 
 
 
 
 
 
 
 
 

Fig. 5.2-9 Top evaporator control button 
Air conditioner switch (A/C switch) is push button switch, the push 
button is thrust in, indicating light is bright, the air conditioner is turned 
on; the push button is ejected, the indicating light is black out, the air 
conditioner is cut off. Air output control adopts 3 gear knob control 
switch shared with heater. The air output control of top auxiliary 
evaporator adopts 3 gear push control switch. When refrigerating with 
air conditioner, besides the above switches and control, you should 
notice the position selection of controlling air outlet position throttle 
button ⑤ , inside and outside air circulation selection button③ , 
refrigerating and heating selection button ④ .   The above lines of 
button should set on the left side when refrigerating with air conditioner. 
Button ④ has refrigerating temperature set function, so it can slide to 
select ideal control temperature in blue area according to the 
requirement.  
Since the engine selected by mini-car has comparatively small reserve 
capacity, in order to improve the starting performance, control stability, 
acceleration performance and idle stability of mini-car, if it is equipped 
with air conditioner, relatively independent the center control system of 
air conditioner can be adopted, that is, the computer and air conditioner 
amplifier control the air conditioner operation in different operating 
conditions. The air conditioning system of CA6350 mini-car with 
non-electronic fuel injection engine is taken as example to describe in 
the following. 
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CA6350mini-car with non-electronic fuel injection engine adopts air 
conditioner amplifier to carry out center control, (The automatic 
control of air conditioner of CA6350mini-car with electronic fuel 
injection engine is realized by the computer.). The amplifier has 
totally 7 links of signals input, 1 piece of  operating mode selection 
wire and 2 pieces of switch output. Fig. 5.2-10 is the circuit diagram 
of air condition electric appliance. 
Seven links of signal are: 

a. Power supply switch control signal 
b. Air conditioner/fan switch signal 
c. Water temperature signal 
d. Air outlet temperature adjustment signal(that is, preset 
temperature signal) 
e. Evaporator air outlet temperature signal 
f. Engine starting signal 
g. Vehicle acceleration switch signal 

Two links of output are: the switch output of amplifier inner relay and 
the switch output of triode collector. The relay controls the on-off of 
compressor magnetic clutch, and the triode controls the on-off of 
vacuum magnetic valve.  
The short circuit and open circuit of operating mode selection wire 
express two different operating modes. CA6350 mini-car selects the 
short circuit mode.(When turning on air conditioner, start vacuum 
magnetic valve open.) 
The control of 7 links of signal is described as below: 
1. Power supply control 
The power supply switch closes, switch on amplifier power, select the 
short circuit and open circuit according to operating mode, enter two 
different operating state, to provide the conditions for the signals from 
b item to g item controlling two links output action. If power supply 
switch is cut off, amplifier compressor magnetic clutch and vacuum 
magnetic valve is turn off, to stop air conditioner running. 

 

 2. Air conditioner /fan switch control 
Air conditioner/fan switch signal closes, automatically open vacuum 
magnetic valve, attract and engage magnetic clutch 0.8 second later, 
under the conditions that air outlet temperature is higher than preset 
temperature, starting signal and vehicle acceleration switch signal both 
are OFF, and there is no overhot water temperature signal.  
3. Water temperature control 
Water temperature gage output low frequency pulsating voltage signal, 
when water temperature reaches 105℃± 1.5℃ (sensor impedance 
reaches 24.2 ±1.0Ω), the input water  temperature control signal is 
overhot water temperature signal. The amplifier must respond to  the 
signal immediately, cut off the compressor magnetic clutch      , keep 
or open vacuum magnetic valve.  
4. Air outlet temperature adjustment signal control  
There are two ports for this signal input, an adjustable potentiometer 
with resistance 0-5KΩ is connected outside. When the potentiometer is 
dialed on 5KΩ(max.), corresponding to temperature presetting on  15
±2 ℃. When potentiometer is dialed on 0KΩ(min.), corresponding to 
temperature presetting on 3 ±0.5 ℃. 
5. Evaporator air-out temperature signal control  
Evaporator air-out temperature signal is provided by evaporator negative 
temperature coefficient thermistor.  Amplifier can logically judge air 
outlet temperature adjustment signal and evaporator air-out temperature 
signal. When air outlet temperature is higher than preset temperature, 
vacuum magnetic valve is opened and attract and engage   compressor 
magnetic clutch, vice versa, close or cut off. 
6. Engine starting signal 
This signal is a direct current signal. When amplifier receives starting 
signal, and water temperature is not overhot, in order to reduce engine 
load, cut off compressor magnetic clutch( if it has been attracted and 
engaged ) immediately, and open vacuum magnetic valve.  
7. Acceleration switch signal 
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Unit:

 
Acceleration switch signal is negative logical signal, low level O 
shows having acceleration signal. When amplifier receives 
acceleration switch signal, close vacuum magnetic valve and cut off 
magnetic clutch automatically, and open vacuum magnetic valve 9.2 
seconds later, then engage compressor magnetic clutch after delaying 
0.8 second. 
Besides the above description, the refrigeration system of air 
conditioner has relatively independent high and low pressure 
protection control, to realize the protection for the whole system. 
Action is: when the low pressure of the system is lower than 0.20Mpa 
or higher than 3.14Mpa, the high and low pressure switches cut off 
system power supply automatically, realizing protection. Fig. 5.2-11 is 
the action pressure set point for high and low pressure switches. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 5.2-10 Air conditioner electric unit circuit diagram 
1. Bimetal adjuster 2. Water thermometer  3. Water temperature gage   4. Evaporator thermistor 
5. Air conditioner control switch  6. Heater fan resistance 7. Switch  8. Acceleration stop switch 
9. Acceleration stop switch 10. Timer 11. Switch  12. Starter  13. Min.  14.        
15. Impendence value of water temperature gage  16. Delay time 17. Compression 18. Vacuum 
switch valve  19.      20. Adjustment  

  
          1 
 
 
         2 
 
         3                   6 
 
 
         4       
                             7 
 
 
 
 
 
 
 
 
Fig. 5.2-11 Action pressure set point for high and low pressure switches  

1. Refrigerant  2. Low pressure side   3. Set point    

4. High pressure side  5. unit: 6. Low pressure side 7. High pressure side 
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IV. Maintenance and inspection of air conditioning system 
1. Current maintenance of air conditioning system 
Current maintenance is routine checking, if any problems are found 
out, eliminate them in time. Items of current maintenance are as 
follows: 
Outage check 
a. Check whether there is sludge and sundries on the wings of 
condenser and  evaporator,  if necessary, clean and trim. 
b. Check whether refrigerating system pipe line interfere with other 
parts, there is the smear of refrigerant leakage on all connectors, if 
necessary, inspect them. 
c. Check whether the connectors of refrigerating system pipe line and 
circuit are firm, if necessary, inspect them. 
d. Check whether the tightness of compressor driving belt is 
appropriate, if necessary, regulate them. 
Start-up check 
a. Check whether compressor starts operation normally, if necessary, 
check circuit voltage or inspect compressor.  
b. Check whether refrigerant amount in the system is proper, if 
necessary, inspect the system or fill refrigerant. 
c.Check whether the temperature difference of inlet and outlet pipes 
of compressor is normal (inlet pipe should be cold and outlet pipe 
should be hot), if necessary inspect the system. 
d. Check whether condenser fan motor operates normally, the 
presence and absence of jamming, if necessary, inspect it.  
e. Check whether refrigerating system refrigerates normally, if 
necessary, inspect it. 
2. Regular maintenance of air conditioning system 
The regular maintenance of air conditioning system is generally 
carried out once each year. The regular maintenance should be done 
by special personnel. If necessary, replace parts lost functions, and 
refill refrigerant.  

 3. Correct operation of air conditioning system  
In order to bring air conditioner into full play and extend its life, besides 
good service and maintenance air conditioner must be operated correctly. 
Any fault occurred in air conditioning system must be maintained by 
trained personnel, do not remove randomly, regulate and dismount and 
replace parts by yourself, to avoid influencing the normal operation of 
air conditioner, or fault occurrence. During the period when air 
conditioner are not operated for a long time, fro example, winter or a 
long deposition, if the condition is allowed, operate refrigerating system 
once each month, running 5-10 minutes, to make inside refrigerating 
system is lubricated cyclically.    
4. Qualitative detection of refrigeration performance  
Start engine, place air volume switch on high gear, adjust temperature to 
min. temperature (MAX COOL), press A/C switch, after running 2-3 
min, carry out the qualitative detection according to the following 
methods: 
(1) Handling detection: suction tube of compressor makes hand feel 
cool, while the discharge tube makes hand feel hot, there is an obvious 
temperature difference between the two tubes. 
(2) Observe through sight glass of stock solution dryer, see Fig. 5.2-12. 
Hand touches the suction tube and discharge tube can feel the 
temperature uniform. 
(3) Hand touch to compare the temperature of inflow and outflow tubes 
of condenser: inflow tube temperature should be higher than outflow 
tube. Cool air outlet has cool feel. Expansion valve front and back 
should have obvious temperature difference, that is hot in front and cold 
in back. 
(4) Handling detection: The temperature from condenser outflow tube to 
the high pressure pipe line and parts in front of expansion valve should 
be uniform. The pipe line from expansion outlet to compressor suction 
inlet has the feeling of icing hand but not frosting, although frosting, it 
will thaw, small globule after frost thaw can be seen. 
5. Quantitative detection of refrigeration performance 
Under the condition of 20-35℃  of surrounding temperature, start 
engine, press A/V switch,  
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Fig. 5.2-12 Observing refrigerant amount through sight glass of stock solution dryer 
 

 
 
Appropriate  
Although there are a few 
bubbles, they float up and 
down along with engine 
running 
 

 
Inadequate  
See that bubbles flow 
 

 
 No  
See that fog-like substance flow 
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place air volume switch on max. gear, temperature switch on the min. 
temperature position(MAX COOL), open the door, to make engine 
operate at 2000r/min for 15-20min, then detect the pressure in high 
and low pressure sides with high and low pressure gage. The pressure 
in low pressure side should be 1.7-2.1kgf/cm2 , that in high pressure 
side 15-21kgf/cm2 , and pressure value vary with air temperature. 
Whenever temperature drops  3℃ from 35℃, the pressure decrease 
magnitude of high pressure is 0.7-0.8kgf/cm2  . 
6. Inspection of air conditioning system 
(1) Notice for air conditioner inspection 
1) When filling second time after a new air conditioner had been 
installed, first vacuumize for 5 min from high pressure side, then 
vacuumize from both high and low pressure sides. 
2)When filling refrigerant, liquid refrigerant should be filled from 
high pressure end, strictly prohibit starting engine from low pressure 
end to fill liquid refrigerant; allow starting engine to fill gaseous 
refrigerant from low pressure end, but strictly prohibit opening the 
high pressure valve of pressure gage group. 
3) In the process of filling refrigerant, never shake refrigerant bottle. 
4) Strictly prohibit heating refrigerant bottle in hot water of above 40
℃ . 
5)  Filling refrigerant in dry and aeration environment, but avoid 
high temperature and fire source.  
6) Strictly prohibit water, impurity and air from entraining refrigerant 
pipe, and strictly prohibit blowing mouth and compressed air from 
blowing refrigeration pipe.  
7) When connecting pressure manifold gage hose, pay attention to the 
correct corresponding connection of pressure manifold gage hose and 
pressure gage group manifold valve, as well as the correct connection 
of the connector of high and low pressure gage corresponding to 
compressor inlet and outlet valve.   
8) When connecting pressure manifold gage hose or refrigerant bottle 
valve, screw down connecting nut with hand, never with such tools as 
wire cutter. 
9) Instrument hose must be disassembled from compressor inlet and 
outlet hose quickly and adroitly; high pressure hose must be 
disassembled after compressor stops running(about several minutes), 
and the pressure of high pressure drops.  

 

 10) When disassembling refrigerant pipe or filling refrigerant, never 
close to the face, to avoid the unexpected damage to eyes. 
11) Discharge refrigerant slowly, to prevent carrying off freezing engine 
oil. 
12) When supplementing freezing engine oil to compressor, be sure to 
fill specific brand or relevant brand freezing engine oil. 
13) When replacing air conditioning system parts, it is necessary to 
supplement freezing engine oil, the requirement sees Table 5.2-9. 
 

Table 5.2-9 Requirement for supplementing freezing engine oil 
 

Replaced parts Supplemented freezing 
engine oil amount(ml) 

Oil to be used 

Condenser  25-30 
Evaporator  15-30 
Stock solution dryer 10-20 
Refrigerant pipe (1 piece) 5-10 

RG20 

14) When connecting refrigerant pipe, daub some freezing engine oil on 
�O� seal ring. 
15) When connecting compressor suction and discharge tubes, dismount 
blind plug to discharge filled refrigerant gas slowly, to prevent freezing 
engine oil from being carried away. 
16) Be sure to install stock solution dryer finally, and pay attention to 
inlet and outlet directions.  
17) When screwing and unscrewing refrigerant pipe adaptor, two 
open-end spanners must be used, and screw according to the torque 
specified in Table 5.2-10. 
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Table 5.2-10 Adaptor tightening torque 

Joint  Aluminium pipe size and 
nut size 

Locking torque N•m(kgf•
cm) 

Nut  ф 8 tubing 
1/2″tubing 
5/8″tubing 

12-15(120-150) 
20-25(200-250) 
30-35(300-350) 

Strap  M6 screw 
(stock solution drying 
bottle, etc) 

4.0-7.0(40-70) 

 

 (2) Check items and check points 
The general routine check items and check points see Table 5.2-11. 
 

 
Table 5.2-11 Check items and check points 

 
Check points Number Check items Check positions Check methods 

1 
Check 
whether 
refrigerant 
leaks out 

1. Pipe surface and all adaptor of pipe line  
2. Compressor oil seal, gasket and parts surface 
3. refrigerating system components damage positions 

1. Observe after daubing dense soap solution 
2. Using R-134a gas leakage checking gage 

2 
Check 
refrigeration 
pipe  

Check whether there is crack, hump, smear on hose 
face, hose is aged, touches with other parts Visual inspection 

3 
Check 
condenser 
cleanness   

Check whether condenser face wings bend, or hold 
foreign matter, sludge and clastic 

1. Align bent wings with nipper 
2. brush off sludge and clastic with hairbrush   

4 

Check 
whether 
refrigerant 
conforms to 
the 
requirement  

Judge through the sight on stock solution dryer  

Check steps are as follows: see through sight glass: 
1. See that clear refrigerant is flow continuously. Small bubbles appear when engine 
accelerates and decelerates, which shows the normal operation  of air conditioning 
system. Refrigerant is appropriate.  
2. If air conditioner is turned on and off periodically, see that foam appear 
continuously, which shows refrigerant is deficient. 
3. See engine oil streaking precedence, which shows the presence of refrigerant 
leakage. Refrigerant is severely deficient.  

5 
Check stock 
solution 
dryer 

1.Check the temperature of inlet and outlet pipes of 
stock solution dryer, judge whether stock solution dryer 
is blocked 
2. Check whether safe pressure relief valve is damaged 
3. Check whether there is crack on sight glass  
4. Check whether there is smear on adaptor  

Hand touch, visualization  
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Table 5.2-11 Check items and check points of air conditioning system 
 

No. Check items Check points 
  Check positions Check methods 

6 
Check the 
temperature on high 
pressure and low 
pressure sides 

1. The temperature of compressor high pressure side outlet, condenser, stock solution dryer, 
expansion valve inlet is very high, if the temperature of some sections is high and that of 
other sections is low, which shows those sections may be jammed. 

2. The temperature of expansion valve low pressure side outlet, evaporator, compressor inlet 
should be from cold to cool, there should not appear frosting phenomenon on expansion 
valve. 

3. There should be obvious temperature difference between high pressure side and low 
pressure side of compressor, otherwise, which shows that there is no refrigerant or system 
leakage.     

Hands touch 

7 Check magnetic 
clutch operation state  

1. Check the presence and absence of fault in clutch coil circuit section. 
2. Power on and power off, check whether magnetic clutch  operates. 

Cut in and off circuit to check, if 
necessary, check after the short circuit of 
high and low pressure switches  

8 Check compressor 
operation state 

1. When compressor is running, the presence and absence of abnormal knocking. 
2. The temperature difference between compressor inlet and outlet is normal or abnormal. 
3. Compressor vibrate severely or not. 

Start compressor to check 

9 Check compressor 
belt 

1. Check the looseness and tightness of belt 
2. Check the abrasion of belt, which is broken. Hands press to check, eyes measure 

10 Check the idle lifting 
unit of air conditioner 

1. Check whether the air passage connection of idle lifting unit is correct. 
2. When checking engine�s idle operation state, turn on air conditioner, whether engine 

rotation speed increases automatically or not.     

Eyes measure, if necessary adjust the 
adjusting screw of vacuum actuator, to 
guarantee the engine rotation speed at idle 
speed, after turning on air conditioner 
adjust automatically to required rotation 
speed.  

11 

Check the adherence 
state of  the 
temperature sensing 
pack of expansion 
valve 

Check whether temperature sensing pack and evaporator outlet are adherence and thermal 
insulation, protective layer is bound up firmly.   Eyes measure, hands touch 

12 
Check the presence 
and absence of slit on 
air conditioner shell 

Check the presence and absence of slit on core and shell connection, whether air pipe 
connection is good, has break phenomenon. Eyes measure 

13 
Check the connection 
state of air 
conditioner circuit   

Check whether the connection of air conditioner circuit connector  is safe. Check whether air 
conditioner circuit wire is over hot , and rotation parts and burr parts bump each other. Eyes measure, hands touch 

14 
Check the connection 
state of air 
conditioner hose 

Check whether air conditioner hose and discharge pipe are safe, have  come-and-go room, 
bump with overhot parts, running parts and closed angle parts, or not. Eyes measure, hands touch 

15 Check blower 
operation state 

Check whether blower has abnormal knocking, foreign matter jams fan impeller, it touch other 
parts, fan motor bearing needs oil, or not.  Ears listen, eyes look   
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(3) Inspection with compound pressure gage 
The judgment on air conditioning system operation state with compound pressure gage(manifold pressure gage) sees Table 5.2-12 
 

Table 5.2-12 Judgment on air conditioning system operation state with compound pressure gage 
 

Measured value of compound pressure gage  Judging fault  Reasons  
The pressure on high and low pressure sides is lower 
than specific value 

Refrigerant is deficient Refrigerant leakage 

The pressure on high and low pressure sides is much 
lower than specific value 

Refrigerant is severely deficient Serious refrigerant leakage 

The pressure of low pressure side is close to zero that of 
high pressure side is higher than specific value. 

Expansion valve is out of work. Expansion valve jams or temperature 
sensing pack is out of work.  

The pressure of high and low pressure sides is higher 
than specific value. 

Refrigeration cool is not cold enough.  Refrigerant is overmuch, expansion valve 
adjustment is not proper, having air. 

The pressure of high and low pressure sides is much 
higher than specific value. 

Refrigeration cool is not cold, there 
appear bubbles in sight of stock solution 
dryer infrequently  

There is air in refrigerating system. 

The pressure of high pressure side is lower than specific 
value, the pressure of low pressure side is higher than 
specific value, 

There is no cool in refrigerating system. Expansion valve is damaged or compressor 
is damaged. 

The pressure of low pressure side is close to zero or 
negative value, the pressure of high pressure side is 
specific value or slightly higher than that. 

The gas discharged from refrigerating 
system is not cold. 

There is water in refrigerant, expansion 
valve is jammed with ice 

The pressure of low pressure side is much higher than 
specific value, the pressure of high pressure side is 
slightly higher than specific value.  

There is no cool in refrigerating system, 
low pressure pipe is hot.  

Condenser motor is damaged. 

The pressure of low pressure side is lower than specific 
value, the pressure of high pressure side is much higher 
than specific value. 

Refrigerating cool is not cold, high 
pressure pipe frosts.  

Stock solution dryer or high pressure pipe 
is jammed. 

 
Note: 1. the pressure of high pressure side of air conditioning system is generally (15-21kgf/cm2) 

2. the pressure of low pressure side of air conditioning system is generally (1.7-2.1kgf/cm2) 
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Chapter VI Electric of Vehicle 

 
NOTE: For ignition system please refer to �Use and Service Manual 
for Engine.� 

Section 1 Power Supply System 
 
For CA6350 series, nominal voltage of electrical system is 12V 
unanimously, single wire system is adopted and the negative pole is 
earthed. The voltage system consists of battery, alternator, regulator 
and fuse. 
I. Battery 
The capacity of battery is 45Ah. When changing the battery, one with 
the same capacity as the original one must be used.  
(I) Normal Maintenance 
1. Fluid Level Adjustment 
The fluid level of battery electrolyte should always be 10 to 15 mm 
higher than top edge of pole plate group. Pole plate higher than the 
fluid level is not permissible. In case of too low fluid level, distilled 
water should be added to make the level in the normal position.  
2. Electrolyte Density Selection 
Appropriate electrolyte density should be selected according to the 
change of season and climatic conditions. See the following table: 
 

 Density (g/cm2) at 15℃ 
fully charged   

Climatic conditions 

Winter  Summer 
In area where temperature is lower 
than -40℃ in winter. 

1.310 1.250 

In area where temperature is higher 
than -40℃ in winter. 

1.290 1.250 

In area where temperature is higher 
than -30℃ in winter. 

1.280 1.250 

In area where temperature is higher 
than -20℃ in winter. 

1.270 1.240 

In area where temperature is higher 
than 0℃ in winter. 

1.240 1.240 

 
3. Engine Terminal Voltage Control  
Engine terminal voltage should be controlled between 13.5V and 14.5V, 
and the battery should always be kept fully charged.  
4. To Use the Starter Appropriately 
The starter should not be on for more than 5 seconds each time, and the 
interval should be over 15 seconds. 
5. To Keep Battery Terminal Clean 
Battery terminal and binding clip should be cleaned periodically to 
ensure proper connection. 
6. The battery should be stored in a suitable environment, and if stored 
for more than one month, it should be charged every month.  
7. During use, air should flow smoothly through the ventilation hole in 
the battery filling hole plug. 
 
(II) Trouble Shooting 
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1. Sulfuration of Pole Plate 
Sulfuration of pole plate refers to a layer of thick, hard 
recrystalisation of plumbum sulfate formed on pole plate. Mini hole 
of pole plate sulfated is blocked, therefore, it is hard for electrolyte to 
filter into the inner layer of pole plate, thus reducing the quantity of 
inner layer of pole plate that participate the chemical reaction, so the 
battery capacity is lowered. If serious, the battery cannot be used any 
longer. Charging with quick charger have distinct effect to remove 
sulfuration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.1-1 Alternator 
 

1. Rotor   2. Stator  3. IC regulator  4. Rectifier   
5. Electrical brush    6. Pulley 

 

 2. Self-discharge 
Self-discharge refers to automatic capacity loss of fully charged battery 
during being static while not working. The battery with self-discharge 
function should be replaced on time.  
3. Short Circuit of Pole Plate 
 
When pole plate is short-circuited, active material of pole plate will fall 
off in large amount, which is featured by turbid electrolyte, brown 
material floating up from bottom, and low battery. This kind of battery 
can be continually used after sediment is cleaned when there is little 
sediment, otherwise the pole plate should be replaced in case of much 
sediment. 
 
NOTE: 
Note the following when disassembling or replacing the battery: 
● Prevent the battery from fire. 
● Prevent battery electrolyte form spilling.  
● When disassembling, first disassembled should be the negative wire, 
and then the positive one. 
● After assembling the battery, the connection wire of battery should be 
connected tightly.  
 
I. Alternator  
(I) Structure 
Alternators can be classified into two kinds, one is of built-in regulator 
and the other is of built-out regulator. Whether regulator is built-in or 
�out, principle of work is the same. Figure 6.1-1 is for built-in regulator 
type alternator, and no service or maintenance is required in normal 
conditions. 
(II) For principle of work, see Figure 6.1-2. 
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(III) Parameters 
 

Model JF132 
JF138 

JF158 JFZ162-2 JFZ162-1 

Normal working voltage 12V 
Max output current 35A 50A 
Polarity Negative pole earthed. 
Built of regulator Built-out Built-in 
Effective diameter of pulley φ65mm φ58mm φ58.5mm 
Idle rotation speed 1200r/min 
Adjustable voltage  13.8�14.8V 14.5±0.3V 
Rotation direction Clockwise viewed from pulley side 
Max allowable rotation speed 13000r/min 15000r/min 
Commutation mode Full wave commutation  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.1-2 Working Principle of Alternator 
 

  

 

 

 

 

 

 

1. Alternator with regulator  2. IC regulator  3. Stator coil  4. Diode   

5 Three groups of diode  6. Magnetic field coil (rotor coil)   

7. Indicator lamp for charge  8. Main switch  9. Battery 
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(IV) Trouble Shooting 
NOTE:  
● Never mix up the polarity of Terminal IG and Terminal L. 
● Prevent short-circuit from being formed between Terminal IG and 
Terminal L.  
● Never connect Terminal I to Terminal E with any lead. 
 
1. Engine Noise 
For alternator with loose driving belt, loose fixing bolt, worn or dirty 
bearing or bad diode or stator, noise will exist. 
2. Malfunction of Indication Lamp for Charge 

Trouble Possible cause Therapy 
Indication lamp for 
charge does not 
give light when 
ignition switch is at 
ON position and 
engine is not 
working. 

Fuse is blown. 
Bulb is blown. 
Connection wire is 
loose. 
IC regulator or 
magnetic field coil is 
bad. 

Check and replace 
the fuse 
Replace the bulb. 
Tighten the loose 
connection wire. 
Repair or replace. 

Indication lamp for 
charge does not go 
off when engine is 
running (Battery 
requires frequent 
charge.) 

Driving belt is loose 
or worn. 
There is trouble in 
IC regulator or 
alternator. 
There is trouble in 
wire connecting. 

Adjust or replace the 
driving belt. 
Check the power 
supply system. 
 
Check the wire. 

 
3. When battery cannot be charged sufficiently. 
When battery cannot be charge sufficiently, check the alternator as 
follows: 
(1) Connect the voltmeter and amperemeter as per Figure 6.1-3. The 
battery used here should be sufficiently charged.  

 

  
 
 
 
 
 
 
 
                                 Voltmeter connected between 

motor (B) terminal and ground 
 
 

Figure 6.1-3 
1. Alternator  2. Amperemeter  3. Voltmeter  4. Battery  5. Load  6. Switch 

 

(2) Turn off all the power-consuming accessories (such as wiper, radio 
and player), change the engine speed from idle speed to 2000r/min, and 
read out the value indicated on the meter. In this case, the standard 
current is 10A max, and the standard voltage is 14.4�15V (at 20℃). 
(3) If the voltage exceeds the standard value, check the grounding of 
brush. If the grounding of brush is normal, IC regulator should be 
replaced. 
(4) If the voltage is equal to the standard value and the engine is running 
at 2000r/min, light the high beam of the headlamp and check the current. 
If it is lower than 20A, the alternator should be repaired.  
4. When battery is over-charged. 
If the alternator needs checking when battery is over-charged, run the 
engine at 2000r/min and check the voltage. If the measured value varies 
from the standard value, checking the grounding of brush or the IC 
regulator. 
(V) Disassembling, Knocking-down, Checking and Assembling 
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1. Disassembling  
(1) Disassemble the negative connection wire of battery. 
(2) Disassemble the connection wire of alternator. 
 

 (3) Disassemble alternator driving belt regulation bolt, and alternator 
fixing blot. 
(4) Disassemble the alternator. 
2. Knocking Down (See Figure 6.1-4) 
(1) For convenient assembling, make matching marks according to 
Figure 6.1-5 before splitting the front and rear casings. 
 

Figure 6.1-4 
 

1. Pulley  2. Front casing  3. Bearing  4. Guard  5. Rotor  6. Stator  7. IC regulator  8. Rectifier 9. Rear casing  10. Brush 
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(2) Disassemble the casing bolts from the alternator. See Figure 6.1-6. 
 

Marks 
 
 
 
 
 
 
 

 
Figure 6.1-5 

1. Front casing  2. Rear casing 
 
 
 
 
 
 
 
 
 

Figure 6.1-6 
 
(3) Insert a stick into between stator core and front casing, to separate 
the front and rear casings of the alternator. See Figure 6.1-7. 
 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.1-7 
1. Rear casing  2. Stator  3. Front casing  4. Stick 

 
(4) Loosen the pulley nuts with a vice and disassemble the pulley. See 
Figure 6.1-8. 
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While using a vice, put a piece of clean cloth between the rotor and 
chop in order not to damage the rotor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.1-8 

1. Pulley nut  2. Rotor  3. Cloth  4. Vice 

 
(5) Disassemble the rotor from the front casing and separation ring. 
(6) When disassembling the front bearing, the bearing guard screw 
and the guard should be disassembled. See 6.1-9. 
 

  
 
 
 
 
 
 
 

 
Figure 6.1-9 

1. Front casing  2. Guard screw 
(7) When disassembling the rear casing, please use a hydraulic machine 
tool. See Figure 6.1-10. 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.1-10 
1. Rear bearing       2. Hydraulic press  3. General push-brace  4. General tool 

 
(8) Slightly move the stator away from the rear casing, loosen the three 
screws and battery terminal screws, and then disassemble the rotor 
including the regulator and rectifier assembly. See Figure 6.1-11. 
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Figure 6.1-11 
1. Screw  2. Battery terminal screw 

(9) Use a searing iron of big power (over 180W) to separate the weld 
from the regulator to the rectifier assembly. Disassemble the stator 
lead. See Figure 6.1-12. 
 
 
 
 
 
 
 

Figure 6.1-12 
 
(10) To disassemble the brush, first disassemble the brush support 
cover as per Figure 6.1-13. Then separate the weld with the searing 
iron. Disassemble the brush support cover and pull out the brush. See 
Figure 6.1-14 and Figure 6.1-15. 

 

  
 
 
 
 
 
 
 
 
 
 
 

Figure 6.1-13 
 
 
 
 
 
 
 
 

Figure 6.1-14 
1. Searing iron  2. Brush support 
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Figure 6.1-15 
1. Brush 

 
3. Checking 
(1) Check the fan belt for looseness and soundness.  
(2) Check the rotor. 
Use an ohmmeter to check each slip ring of rotor for conductivity. In 
case of not conducting, the rotor should be replaced. 
Use an ohmmeter to check the conductivity between the slip ring and 
the rotor. In case of conducting, the rotor should be replaced. 
Check the surface of slip ring for roughness and scratch. If it is rough 
or scratched, the rotor should be replaced. 
(3) Check the stator. 
Use an ohmmeter to check the conductivity of all leads. Replace the 
stator in case of not conducting. 
Use an ohmmeter to check the conductivity between core lead and 
stator core. In case of conducting, the stator should be replaced. 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.1-16 
1. Rectifier  2. Diode lead  3. Three groups of diode 

 

(4) Check the brush and brush support. 
For the length of brush, the standard value is 16 mm and the limit value 
is 2 mm. If it has been worn to the service limit length, the brush should 
be replaced. 
(5) Check the rectifier. 
As shown in Figure 6.1-16 use an ohmmeter to check the conductivity 
between all rectification diodes and each diode lead. Connect the 
ohmmeter test pins in reserve to check two directions. Under either 
circumstance, conductivity should only exist in one direction. Otherwise 
the rectifier should be replaced.  
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Use the same method and steps as above to check the conductivity 
between each lead of three groups of diode. Conductivity should only 
exist in one direction. 
(6) Check the capacitor. 
Measure the capacitance with a capacitance meter. The standard 
capacitance value is 0.5 MF. Replace the capacitor if the test result is 
not correct. 
4. Assembling 
The order for assembling is the reverse of order for disassembling. 
Note the following requirements: 
(1) Check the installation direction of brush for correctness.  
(2) Tighten the alternator pulley nut to the specified torque. The 
standard value is 60�75 N•m.  
(3) Push the brush into brush support. Infix appropriate metal wire 
through the hole in the rear casing in order to sustain every brush. 
When heating the bearing pedestal of the rear casing to 50�60 ℃, 
assemble the rotor onto the rear casing. After installation of the rotor, 
remove the metal wire and the marks on the front and rear casings for 
perfect alignment. 
After assembling the alternator, check the rotor for flexible rotation.  
 
III. Regulator 
If your vehicle is equipped with a transistor type regulator (An 
alternator is of built-out regulator.), please pay attention to the 
working status of the regulator.  
(I) If the regulator has adjust the voltage to an excessively high level: 
(1) Electrical equipments will burnout. 
(2) Service life of battery and of distributor turnoff contact will be 
largely shortened.  
(3) Battery electrolyte will be consumed too fast. 
(ii) If the regulator has adjust the voltage to an excessively low level: 
(1) Battery will often be charged insufficiently, which leads to 
sulfuration of pole plate. 
(2) it will be difficult to start. 
Whenever trouble occurs to the regulator or adjustment and 
maintenance is required, have it check and serviced by some experts. 

 

 NOTE:  
● The position of wire connection must be correct rather than wrong.  
● Make sure that the earthed pole of regulator conforms to that of 
vehicle. 
● In order not to damage the triode during use, never cut off the loading 
current suddenly while the rated power is being outputted.  
● When welding on the transistor, perform quickly and accurately. The 
power of electric iron for welding purpose cannot exceed 25W.  
● Alternator voltage should not be adjusted to an excessively high level.  
● When a transistor type regulator is connected to the alternator, don not 

allow short �magnetic field� (F) connector with wire.  
 
IV. Protective Fuse 
On the wire assembly which connects the positive pole of battery, there 
is a fusible wire, which in fact is a lead type fuse 80 mm in length, 30A 
in rated current, 0.85 mm2 in cross sectional area, and mainly protects 
circuit of power supply and circuit with large current. In case that trouble 
of short-circuit occurs in power supply circuit or circuit with large 
current, the fusible wire will blow quickly for protection purpose. 
Whenever the fusible wire blows, please find out the cause and remove 
the trouble. A fusible wire with the same specification should be replaced 
in time, but never substitute it with another lead.  
 
For CA6350 series vehicle models and CA6350E electronic injection 
series vehicle modes, 14-route protective fuse boxes are adopted. On the 
protective fuse box cover, the main circuit and power-consuming 
equipment protected by the protective fuse chip are indicated. When the 
protective fuse chip is blown, the trace left by melted fusible wire can be 
easily seen. When replacing a protective fuse chip, the related switch 
must be turned off, then install a protective fuse chip with the same 
specification.  
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For fuse box cover of CA6350 series carburetor vehicle, see Figure 
6.1-17.  
For fuse box cover of CA6350E series electronic injection vehicle, 

see Figure 6.1-18. 
 

Figure 6.1-17 Fuse box cover of carburetor vehicle 
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Figure 6.1-18 Fuse box cover of electronic injection vehicle 
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 V. Relay Socket 

 
Electronic 

injector 

 Fuel pump  AC 

  Oil nozzle   

     

High beam  Low beam  Condensator 

    Fan  

Positions of relays in the relay socket are shown in Figure 6.1-19. 
 

Figure 6.1-19 Relay socket 
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Section 2 Starting System 
I. Circuit of Starting System 
The starting system consists of battery, starting motor, ignition switch 
and related electrical wires. See Figure 6.2-1 for circuit diagram. 
 
 
 
 

 

 
 
II. Starting Motor 
 

Figure 6.2-1 
1. Core  2. Detention coil  3. Traction coil  4. Electromagnetic switch  5. Electromagnetic switch contact  6. Pinion driving lever 

7. Pinion and overspeed clutch   8. Starting motor  9.  To distributor  10. Main switch  11. Battery 
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(I) See Figure 6.2-2 for structure. 

 
  

Figure 6.2-2 
1. Casing cover of driving mechanism  2. Driving mechanism lining  3. Casing of driving mechanism  4. Armature ring  5. Armature stopping ring  6. Overspeed clutch   

  7. Pinion driving lever  8. Switch cover  9. Brush switch  10. Rectifier end casing  11. Brush spring  12. Brush support  13. End cover seal  14. Armature braking spring  
 15 Armature panel  16. Rectifier end cover  17. Rectifier end lining  18. Brush  19. Starting motor yoke  20. Armature 
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(II) Parameters 

Model QD1226                       
QD121A 

Output power 12V                           
0.8KW 

Rotation direction Counterclockwise viewed from 
pinion side 

Brush length 19≥L≥12mm 
Number of teeth of pinion 8 
Features of idling When U=11V, I＜50A, n＞5000r/min 
Features of loading When U=9.5V and M=6.86N·m, I＜

270A and n＞1200r/min 
Operation voltage of 
electromagnetic switch 

Initial intake voltage≤8V, discharge 
voltage≤4.5V 

 
(III) Disassembling and Assembly 
Order for disassembling: 
1. Disassemble the negative connection wire from the battery. 
2. Disassemble all connection wires from binding posts of starting 
motor. 
3. Disassemble the two installation bolts of starting motor.  
4. Disassemble the starting motor. 
Assembling order is opposite to disassembling order. 
 
(IV) Knocking down 
1. Disassemble the wire from the binding post of electromagnetic 
switch.  
2. Disassemble the electromagnetic switch assembly. In this case, lift 
up one side of binding post to make core carrying hook come out of 
driving lever. In case of defective electromagnetic switch, replace the 
whole assembly. 
3. Disassemble the rectifier end cover casing, armature panel and 
spring. 
4. Loosen the two bolts and disassemble the rectifier end casing. 
5. Disassemble the brush together with motor yoke. 

 

 6. Disassemble the armature. 
7. Disassemble the overspeed clutch. 
8. Pull the brush out of the brush support. 
(V) Inspection 
1. Inspect the collector. 
(1) Inspect the collector for contamination or burning out. A piece of 
sandpaper or lathe can be used to make rectification appropriately. See 
Figure 6.2-3. 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.2-3 

 
 

Grade 300�400 sandpaper 
 
(2) Check the collector for uneven friction. In case of bent armature 
shaft, replacement is a must. If the armature shaft is not bent, Check the 
non-roundness of the collector according to Figure 6.2-4. If the 
deflection of indicator of dial gauge exceeds the limit, repair or replace 
it.  
 

 

Chapter VI Electric of Vehicle Operation and Service Manual on VANTAGE TruckALL & VanGO Series 



 169

 

 
 

Standard  Limit Inspection of collector 
non-roundness Under 0.05 mm 0.4 mm 

 
 
 
 
 
 
 
 
 
 

Figure 6.2-4 
 

(3) Check the outer surface of collector for wearing. If the outer 
diameter is under the limit value, replace the armature. 

Standard Limit Outer diameter of 
collector 28 mm 27 mm 

 
(4) Inspect the depth of mica of the collector. As shown in Figure 
6.2-5, if the depth is under the limit value, replace it. 
(5) Grounding test: Check the conductivity between the collector and 
armature coil core. Replace is a must in case of conducting. 
(6) Open circuit test: Check the conductivity between the collector 
chips. In case that any tested point is not conducting, i.e. there is an 
open circuit phenomenon, the armature must be replaced. 
2. Inspect the magnetic field coil. 

 

  
Mica insulator 

0.5�0.8 mm  
(0.0196�0.0314 inch) 

           collector 
 
 
 
 

Correct 
 
 
 
 
 

Incorrect 
Figure 6.2-5 

Check the conductivity between the brush and casing surface. As shown 
in Figure 6.2-6, if it is not conducting, i.e. there must be an open circuit 
in the magnetic field coil, the magnetic field coil must be replaced.  
 
 
 
 
 
 
 
 
 
 

Figure 6.2-6 
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3. Check the brush. 
Measure the length of every brush to check whether the brush is worn. 
If the measured length is under the limit value, the brush must be 
replaced.  
 

Standard Limit  Brush length 
16 mm 10.5 mm 

 
4. Check the brush support and spring. 
(1) Check the brush for movement conditions inside the brush 
support. If the movement of brush is not flexible, check the brush 
support for deformation or surface contamination, and repair or 
replace it according to the specific conditions. 
(2) Check the conductivity between the brush support positive pole 
(insulation end) and negative pole (grounded end). If it is conducting, 
the brush support must be replaced. 
(3) Check the brush spring for wearing or damage. As shown in 
Figure 6.2-7, replace it in case of abnormality. 
 

Standard Limit Tractive force of 
brush spring 1.6 kg 1.0 kg 

 
 
 
 
 
 
 

Figure 6.2-7 

 5. Inspect the driving lever. 
Check the driving lever and spring for wearing. Replace it if worn. 
6. Inspect the pinion. 
(1) Check the pinion for wearing, damage or any other abnormalities. 
Check the clutch should able to be locked while rotating in the driving 
direction, and to rotate flexibly while rotating in the reverse direction. 
Replace it as required in case of abnormality. 
(2) Push the core inwardly and then release it. The core should return to 
the initial position quick in this case. If the reaction is not flexible, 
replace it. 
(3) Traction coil open circuit test: Check the conductivity between 
binding post S and M of the electromagnetic switch. It must be replaced 
if not conducting.  
(4) Detention coil open circuit test: Check the conductivity between 
electromagnetic switch binding post-S coil casings. It must be replaced if 
not conducting. 
(VI) Performance test 
NOTE: These performance tests must be completed with 3 to 5 seconds, 
otherwise the coil will burn out. 
1. Traction test: Connect the battery and electromagnetic switch as 
shown in Figure 6.2-8. At this time, the insertion stick type core should 
be pushed outward. Replace the electromagnetic switch if the core 
remains unmoved.  
2. Detention test: Under the status that the core is stretched outward, 
connect the lead as shown in Figure 6.2-9, and then disassemble the 
negative lead from binding post M. At this time, check if the core is 
detained outside. If the core is pushed inward, replace the 
electromagnetic switch.  
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Battery                
Disassemble the magnetic field coil 
lead from the binding post M before 
the inspection. 

Figure 6.2-8 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.2-9 
 

 3. Coil return: Disassemble the negative lead from the electromagnetic 
switch casing, and at this time check if core has retracted inwardly. If the 
core does not retract, the electromagnetic switch should be replaced. 
4. Performance test: As shown in Figure 9.2-9, connect the magnetic 
field coil lead to the binding post M, and connect a battery and 
amperemeter to the starter. Check the starter for flexible rotation and the 
pinion for even movement. At this time check if the reading of 
amperemeter is of the specified current. The specified current value is 
under 50 A at 11V. 
 

Section III. Electronic Injector Code Antitheft System 
 
The electronic injector code antitheft system introduced in this section is 
one that is equipped under the condition that the vehicle is equipped with 
an electronic fuel injection engine. If your electronic fuel injection 
vehicle is equipped with this system, please pay attention to the details in 
this section.  
I. Electronic Injector Code Antitheft System 
1. This system consists of three parts�antitheft controller, reading and 
writing coil and code key. 
(1) Antitheft controller 
The antitheft controller, a electronic control module controlled by a 
micro-computer, reads the code in the code transponder when the vehicle 
is being started, check the code for correctness, and then according to 
this code controls the working status of engine electronic injection 
controller, so as to perform the function of antitheft. 
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Figure 6.3-1 Antitheft controller 
 
(2) Reading and writing coil 
The reading and writing coil is a hollow one slipped on the ignition 
key cylinder. It is connected to the socket of antitheft controller 
through wire. Controlled by the antitheft controller, this coil can 
generate a high-frequency electromagnetic field around the ignition 
key cylinder, and receive the weak signal sent by code transponder, 
the signal which will be processed by antitheft controller. 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.3-2 Reading and writing coil     Figure 6.3-2 Code transponder 

 

 (3) Code key 
A code key is an ignition key whose handle is equipped with a code 
transponder inside. Each code antitheft unit is equipped with two code 
keys, one is red and the other black. The Red one is the main key which 
should be the first one to act during antitheft unit imitating the key 
operation. The code transponder inside the code key is a kind of 
precision electronic products; a tiny special microprocessor chip and a 
minitype magnetic core antenna are sealed inside a glass tube. Its 
operation is driven by a weak wireless magnetic field to perform code 
exchanging with antitheft controller. Its code combinations can be up to 
2x1028 kinds (96 digit binary number), which can ensure that every key 
is different. 
2. Interface of antitheft controller. (See Figure 6.3-4.) 
 
 
 

 
Battery  

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.3-4 
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3. Definition of antitheft controller socket and terminal (See Figure 
6.3-5.) 
 
 
 
            B                    A 

 
B1…B8 

 
  

A1…A3

 
 

B1    LED indicator lamp A1   Positive pole of reading and 
writing coil 

B2                    
Ground 

A2   vacant 

B3        Ignition switch input A3   Reading and writing coil ground 
B4      Positive pole of battery 
B5          Diagnosis interface 
B6  Communication request line 
B7             Vacant  
B8           Code data line 

 

Figure 6.3-5 
II. Working Principle 
The core of electronic injector code antitheft system is antitheft 
controller. On one hand it reads and check the code in the code 
transponder through reading and writing coil magnetic field, and on 
the other hand in perform code communication with engine electronic 
injector controller, controls the working status of electronic injector 
controller according to the result of inspection on the code 
transponder, and allows or prohibits engine starting, so as to perform 
its antitheft function. 
1. To enter into antitheft alertness 

 When the ignition switch is turned off, the antitheft unit will enter 
antitheft alertness status automatically. In this case, the LED flashes once 
every 2.5 seconds, for purpose of warning.  
2. To release from antitheft alertness.  
Under the condition of antitheft alertness, turn on the ignition switch. 
The antitheft controller will begin to read the transponder code in the 
code key. On receipt of the request from the electronic injector 
controller, it will send the transponder code to the electronic injector 
controller. If the code is correct, the antitheft unit will be released from 
antitheft alertness status and engine will be able to start normally. When 
it cannot read the transponder code or when the code is incorrect, it will 
send a special wrong code to the electronic injector controller, in which 
case the engine cannot start. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.3-6 
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III. Key Imitating Process 
An antitheft controller has two statuses�non-imitated status and 
imitated status. It is in non-imitated status at delivery, having not 
imitated the code key or matches with the electronic injector 
controller, so in this case any code key can start the engine. After key 
imitating operation on the vehicle assembly line, the antitheft unit 
enters the imitated status, so in this case it can check the code of a 
code key, i.e. only the code key which has been imitated and recorded 
by the antitheft unit can start the engine. 
 
 

 

Ignition switch on, ton＜2 sec., use the �red key.�                                     

 
 

Ignition switch off, toff＜10 sec. 
 

I       Gnition switch on, ton＜2 sec.,  

use the �black key � or the �red key.� 
 
 

Is it the �red key?� 

 

 

Ignition switch off, toff＜10 sec. 

 

 

 

Finish 

 

 NOTE: The point for the antitheft system to imitate the key lies on 
vehicle owner�s proper keeping of the �red key.� Once the �black key� is 
lost, the owner can prepare another key at a service station by holding 
the red one. If the red key is lost, however, the key preparation cannot be 
done.  
For key imitation process, see Figure 6.3�7.  
 
 
 
 
 
 

LED on, toff=ton; the engine starting is allowed. 

 

 

LED off; the antitheft ECU enters sleeping mode. 

 

 

LED off, toff=ton; the engine starting is not allowed. 

 

 

 

 

 

LED flashes. tflash=toff, fflash=10Hz 

 

 

 

                LED on, ton=2 sec. 
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1. Insert the red key, turn on the ignition switch, and turn it off within 
2 seconds. 
2. Remove the red key and insert the black one. Turn on the ignition 
switch within 10 seconds and turn it off again within 2 seconds. 
3. Now it flashes at 10 Hz to indicate that the antitheft controller is in 
the imitation process.  
4. Insert the red key once again, turn on the ignition switch within 10 
seconds, and turn it off again within 2 seconds.  
Now the complete imitation operation has been finished. The LED 
indicator lamp will turn on for 2 seconds, indicating that both keys are 
recorded in the antitheft unit. 
Remark: The imitation process will be terminated under the any of the 
following conditions: the interval of imitation of the two keys is over 
10 seconds; the same key is inserted twice; the red key is not used to 
finish the imitation process; the ignition key is on for more than 2 
seconds; when the ignition switch is turn on, the code key is not used. 
In this case the antitheft controller will resume the status as that 
before the imitation operation (keeping non-imitation status or the 
existed imitation status).  
IV. Advantage of Electronic Injector Code Antitheft System 
The Electronic Injector Code Antitheft Unit enters antitheft alertness 
status while the vehicle electrical system is off. It puts the vehicle into 
the condition that it cannot be started. This way of antitheft is called 
inactive antitheft, which is the most effective antitheft measure. Its 
principle says no mis-warning or noise. 
V. Replacement of Electronic Parts 
If the key is lost or the antitheft controller or electronic injector 
controller has replaced, the owner should prepare another key at a 
service station. The details are as follows: 
1. New antitheft controller+new electronic injector controller 
 

 At the moment the two controllers are connected for the first time. Both 
of them use a special request and answer code to show that it is in the 
non-imitation status, and allow engine starting. When having entered the 
imitation mode, the antitheft unit can imitate a new key. The key first 
imitated is deem as the �red key,� whose code decides the code by which 
the antitheft controller contacts the electronic injector controller. On 
completion of key imitation, codes of all keys will be stored inside the 
antitheft controller.  
2. New antitheft controller+old electronic injector controller 
When it is defective, sometime the antitheft controller should be 
replaced for a new one. When a new antitheft controller is connected 
with a old electronic injector controller, the existed red key should be 
used to put the new antitheft controller into key imitating status, and 
complete the key imitating operation. In this case, the new antitheft 
controller will be able to communicate with the old electronic injector 
controller correctly. The engine can be started by the existed key. 
3. Old antitheft controller+new electronic injector controller 
When an old antitheft controller is connected with a new electronic 
injector controller, the new electronic injector controller will store the 
first �legal� antitheft code received into read-only unit, and allow engine 
starting. The so-called legal antitheft code refers to the code of the 
existed red key stored in the old antitheft controller. Only when a legal 
key is used, will the old antitheft controller send this code. Otherwise the 
old antitheft controller will send wrong-key information, and thus the 
new electronic injector controller will prohibit engine starting. 
4. Old antitheft controller+old electronic injector controller  
An old electronic injector controller cannot imitate the code an old 
antitheft controller. When these two controllers are connected, the engine 
cannot be started. 
5. Replacement of ignition switch and mechanical key 
When the key cylinder of ignition switch is to be replaced, the code 
transponder in the original key must be taken out and put into the new 
red key (for application at next imitation). Only the transponder of the 
original red key can make the antitheft controller enter the imitation 
status. 
VI. Antitheft Unit Diagnosis 
A LED indicator lamp is used in the antitheft system to show the 
condition of the system. The LED indicator lamp is equipped in the 
combination instrument. When a defect is detected by the antitheft 
controller, the indicator lamp will flash after ignition. 
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Trouble Code 
LED always on The antitheft controller and 

electronic injector controller 
do not match. 

LED on for 2 seconds Common status: The code 
key is recognized by the 
antitheft unit, and the engine 
can be started. 

LED flashing for 30 seconds at 0.5Hz Trouble in electronic injector 
controller 

LED flashing for 30 seconds at 2Hz Defective antitheft system 
which may have been caused 
by wrong code of code key, 
defective reading and writing 
coil, and defective antitheft 
controller 

LED always off Ignition has been completed, 
and the vehicle can be 
started. 

LED flashing once every 2.5 seconds The antitheft unit enters 
alertness status. 

 
Imitation process 

LED flashing at 10Hz for at most 10 
seconds 

The imitation process has 
been started by the red key. 

LED on for 2 seconds The imitation process has 
been completed normally by 
the red key. 

LED off for at most 2 seconds The imitation process: The 
code key is detected, but the 
imitation process has not 
completed, and the next key 
is expected. 

LED flashing for 5 seconds at 2Hz The imitation process is 
terminated because too much 
time is spent and the same 
key is repeated.  

 Section IV. Electrical and Accessories 
I. Parameter of Power-consuming Equipments 
Circuit system:         12V, single line system, with negative pole grounded 
Spark plug                   F6TC 
Headlamp                   LQ12-60/50 
Turn signal lamp             21W 
Side turn signal lamp          5W 
Brake lamp                  21W 
Tail lamp                    5W 
License plat lamp             5W 
Reverse lamp                21W 
Interior lamp                 QT12-5SV 
Front small lamp              5W 
Instrument lamp              3W、4W 
Front fog lamp               LQ12-55 
Rear fog lamp                QT-12-21 
                           The section area of wire is 0.85mm2 
Fusible wire 
                           The rated current is 30A. 
Fuse                       14-route fuse box 
Speed meter                  Mechanical flexible shaft driving 
Odometer                    Mechanical  
Water thermometer            Electromagnetic 
Fuel quantity gauge of reservoir   Electromagnetic  
Alternator                    Max current output; 35A, 50A, 65A 
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Regulator                        Transistor type, with Built-in alternator 

Starter                           Output capacity: 0.8KW 

Flicker relay                      140W 

Headlamp relay                    Rated current: 25A 

Horn                            Rrated current: 4A 

Radio and tape player               FM, AM, stereo, auto reverse 

                                 FM, AM, stereo, manual reverse 

                                 FM, AM, manual reverse 

                                 AM, manual reverse 

Speaker                           5W, 4Ω 

Antenna                          Hidden-type telescopic antenna 

 
II. Flicker Relay 
For wiring of flicker relay, see Figure 6.4-1. 
 
 
 
 
 
 
 
 

 
 

Figure 6.4-1 

 III. Wiper Intermittent Relay 
For wiring position and internal principle of wiper intermittent relay, see 
Figure 6.4-2. 
For 995 cc engine series electronic injection vehicle, the wiper 
intermittent relay is equipped inside the combination switch. Its principle 
is the same as that in Figure 6.4-2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.4-2 
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IV. Headlamp Relay 
For wiring position and internal principle, see Figure 6.4-3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.4-3 

 V. Windshield Power Wiper and Washer 
 
(I) Power Wiper 
1. Structure  
The power wiper mainly consists of motor 1, driver (linkage) 2 and 
blade 3. See Figure 6.4-4. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.4-4 Power Wiper 
1. Motor  2. Linkage  3. Blade  4. Bracket 
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2. Operation of Wiper 
 
 
 
 
 
 
 

Figure 6.4-5 
 

The wiper switch is of rotation type, located on the lower right of the 
steering wheel i.e. the right handle of the combination switch has this 
function. There are four positions (See Figure 6.4-5). When it is 
positioned at OFF, the wiper does not work, and at this time the 
intermittent brush and low-speed brush is short-connected by the 
reset-control panel. When at intermittent position, the wiper will work 
intermittently, and the intermittent cycle is 4 second; this is used in 
light rain. When at LO position, the wiper works slowly. When at HI 
position, the wiper works fast. When operating it, a driver should try 
not to shift it from OFF position directly to HI position, in order to 
decrease the impact of electrical parts and linkage. The right order of 
switch using is to shift it to LO position and after a while to HI 
position. 
NOTE: The machine is grounded at negative pole. Pay attention to the 
connection plug direction while disassembling and assembling. No 
special maintenance is required for the motor. If necessary, the 
internal part may be cleaned or grease can be changed (lithium-base 
grease 2). 
3. Check for trouble 

 (1) Whether the knob of driving mechanism is apart, or the nut of wiper 
arm and blade shaft is loose 
(2) When there is abnormality at wiper stopping or starting, check the 
crankshaft linkage for alignment. Adjust it if not aligned. 
(3) Whether the blade or rubber strip is partly damaged or come off. 
(II) Windshield Washer 
1. Structure 
The windshield washer mainly consists of washer tank 1, motor pump 2, 
nozzle 3, and hose 4. See Figure 6.4-6. The volume of washer tank is 
1.5L. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.4-6 Windshield washer 
1. Washer tank 2. Motor pump  3. Nozzle  4. Hose 
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2. Washing fluid 
In summer add proper quantity of rust preventive and detergent into 
205ppm water. In winter proper quantity of methanol or glycol should 
also be added.  

Ingredient of mixture Proportion Application 

Glycol  50% Temperature Volumetric thickness 

Rust preventive and 

detergent 

2% 

Rust preventive 48% 

Over 0℃ 

～-8 ℃ 

～-20℃ 

～under-20℃ 

5% 

20% 

35% 

50% 

3. Operation of washer 
For windshield washer switch, the right-position handle is used 
commonly with wiper. To lift up the handle will turn on the washer 
and fluid will be sprayed from the nozzle. After releasing it, the 
washer will stop working. 
NOTE: One spray should not exceed 5 seconds, and interval between 
two sprays should not be less than 25 seconds. Do not make the 
wrong connection plug while assembling.  
 
 

  
 
 
 
 
 
 
 
 
 
 

Figure 6.4-7 
1. Motor  2. Wiper arm  3. Blade  4. Bracket 

 
 
VI. Rear Window Wiper and Washer 
(I) Rear Window Wiper 
(1) For basic structure see Figure 6.4-7. 
(2) Operation of rear window wiper 
The switch of rear wiper and washer is on the instrument panel as shown 
in Figure 6.4-8. When wiper switch is pressed, the rear wiper will be in 
working status, and when it is pressed again the wiper will stop working 
and be reset.  
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Figure 6.4-8 
(II) Rear Window Washer 

(1) For structure of rear window washer, see Figure 6.4-9. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.4-9 
1. Washer tank  2. Rear washer motor  3. Nozzle  4. Connection 
water pipe  5. Front washer motor 
NOTE: The rear washer and the front washer have the common tank 
which is respectively controlled by the two washers motor. 

 (2) Operation of rear window washer 
Press the washer knob on the rear wiper and washer switch, and the rear 
washer will be on and washer fluid will be sprayed from the nozzle. 
When released, the washer will stop working. 
NOTE: One spray should not exceed 5 seconds, and interval between 
two sprays should not be less than 25 seconds. 
VII. Rear Window Defroster 
(I) Working principle of rear window defroster 
Ice is likely to form on the window in winter, so a defroster is equipped 
on the rear window glass in order to remove frost and vapor from it. A 
rear defroster removes frost and fog from the rear window glass through 
an electric grill. It is composed of a pair of parallel argentiferous ceramic 
wires. There is a joint box on either side of the glass and an insertion 
chip is welded on them respectively. One chip is for power supply and 
the other grounding. See Figure 6.4-10. 
 
 
 
 
 
 
 

Figure 6.4-10 
1. Rear defroster switch  2. Defroster relay  3. Rear window glass   
4. Indicator lamp  5. Fuse  6. Fuse  7. Defroster heating wire 
(II) Operation of Rear Window Defroster 
The switch of rear window defroster is on the instrument panel. See 
Figure 6.4-10. When the defroster switch is pressed, the indicator lamp is 
on which indicates that the defroster starts working. Defroster wire 
consumes much power while working, so the defroster should be turned 
off after working for 10 minutes. If the frost has been cleared 
completely, just go on defrosting, but do not exceed 5 minutes each time. 
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(III) Test and Service of Defroster 
Wire of rear window defroster is very thin and small, so try to use soft 
cloth when cleaning the rear window glass. If the frost cannot be 
removed, examine and repair it according to the following possible 
reasons: 
 
(1) The defroster fuse blows. 
(2) The defroster relay is damaged. 
(3) The defroster switch is damaged. 
(4) The defroster wire is damaged. 
(5) The defrosting device circuit or grounding is defective. 
 
VIII. Power Window Regulator and Central Door Lock System 
(Luxurious type) 
(I) Power Window Regulator  
1. For power window regulator and its motor transmission component 
structure, see Figure 6.4-11 and 6.4-12. 
2. Operation of power window regulator 
There are two buttons on the LF door inner panel, with one for 
regulation of FL window and other for that of FR window. There is a 
button on the FR door inner panel. It is for regulation of FR window. 
With these three buttons, regulation of the FR and FL windows can be 
done. 
 

  
 
 
 
 
 
 
 
 
 
 
 

Figure 6.4-11 Power window regulator 
1. Glass installation channel panel  2. Driven arm  3. Driving arm  4. 
Bracket  5. Balance spring  6. Motor  7. Segment gear  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.4-12 Motor transmission component 
1. Permanent magnet  2. Worm wheel  3. Segment gear  4. Pinion 
5. Worm  6. Rubber coupling  7. Motor rotor 
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3. Failure check of power window regulator 

Failure Cause Remedy 

One piece of glass can 

only move to one of the 

directions. 

There is perhaps an open circuit in the 

control wire between sub-switch and main 

switch. 

Repair 

One piece of glass can 

move to neither 

direction. 

(1) Failure in motor.   

(2) Break circuit in wire between 

sub-switch and motor.  

Repair or change 

Repair 

 
(II) Central Control Door Lock System (This function is for the 
luxurious vehicle model.) 
1. Functions of central door control system 
1). When FL door is locked by a driver, other doors can be 
automatically locked at the same time. So the doors can be locked 
properly without operating other mechanism of every door. 
2). The condition for opening the door is just the opposite to that for 
locking it. 
3). For purpose of convenience, beside the control of central system, a 

passenger can still open the door with the mechanical spring lock of 
each door. 

2. For structure of central door lock system, see Figure 6.4-13. 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.4-13 Central door lock linkage control mechanism 
1. Outer door lock handle to door lock linkage  2. Key cylinder to door 

locks linkage  3. Door lock assembly 4. Door lock motor  5. Motor 
to door lock linkage  6. Key cylinder positioning bracket  7. Washer 
8. Key cylinder  9. Outer door lock handle  
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Fault Reasons Remedy 

Start does not run.  
1. Fuse is loose or blown. Repair or replace  
2. Contact in ignition switch is not good or short. Repair or replace  
3. Battery is exhausted. Charge or replace  
4. Starter magnetic switch is out of work. Replace  
5. Battery binding post connector is loose. Clean and tighten 
6. Bush in starter is abraded. Replace  
7. Body ground wire is loose. Repair  
8. Starter magnetic field or armature circuit is opened.  Repair or replace  
9. Repair according to fault code (vehicle with 
electronic fuel injection engine) 

Adjust or replace  

No spark  
1. Fuse is loose or blown. Repair or replace  
2. Contact in ignition switch is not good or short. Repair or replace  
3. Spark plug is out of work. Adjust gap or replace  
4. High voltage line is short(ground) Repair or replace  
5. Distributor arm in distributor or distributor cap is 
broken. 

Replace  

6. Ignition timing is incorrect. Adjust  
7. Ignition coil is out or work. Replace  
8. Repair according to fault code (vehicle with 
electronic fuel injection engine) 

Adjust or replace  

Intake and exhaust system failure   
1. Fuel in fuel tank is deficient. 
2. Carburetor is maladjusted. 

Supplement  
Adjust  

3. Gasoline pump oil supply is deficient. Replace  
4. Gasoline filter is fouled. Clean or replace  
5. Choke mechanism is damaged. Repair or replace  
6. Intake manifold is loose. Repair  
7.Carburetor is dirtied or fouled. Clean  
8. Float level is maladjusted. Adjust  
9. Fuel pipe is fouled. Clean or replace  
10. Fuel cut-off magnetic valve is faulty. Repair or replace  

Difficult start 

11. Repair according to fault code (vehicle with 
electronic fuel injection engine) 

Adjust or replace 

Trouble shooting Appendix
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Continued 

Fault Reasons Remedy  

Difficult. start 

Fault of inside engine 
1. Cylinder ring  
2. Valve clearance is not proper 
3. Valve spring has deficient elasticity or break 
4. Intake manifold loosen, air is sucked into cylinder. 
5. Piston, piston ring or cylinder is abraded.  
6. Timing belt fractures. 
7. Valve joint is not good. 
8. Engine oil brand for engine is wrong.   
9. Valve is burned. 
10.  Valve stem is seized 

 
Replace 
Adjust  
Replace  
Screw down and replace gasket if necessary 
Replace worn piston and piston ring, and bore cylinder 
if necessary 
Replace  
Repair or replace 
Replace 
Replace 
Repair or replace valve and conduit  

Deficient power 

Compression is deficient. 
1. Valve clearance is improper.  
2. Valve joint is not tight. 
3. Valve stem is seized. 
4. Valve spring has not deficient elasticity or fractures. 
5. Piston ring is seized in groove, or damaged.  
6. Piston, piston ring or cylinder is abraded. 
 
7. Cylinder ring is broken. 
8. Inspect according to fault code(vehicle with  electronic 

fuel injection engine) 
 
Ignition timing is incorrect. 
1. Ignition timing is maladjusted. 
2. Spark plug is out of work. 
3. High voltage line leaks current, connection is loose or is 

not connected. 
4. Ignition wire advancer is faulty. 
5.Inspect according to fault code(vehicle with  electronic fuel 
injection engine) 
 
Fuel system fault 
1. Carburetor air nozzle is fouled. 

 
Adjust 
Repair 
Repair or replace valve or conduit 
Replace  
Replace  
Replace worn piston and piston ring, and bore cylinder 
again 
Replace  
Adjust or replace 
 
 
Adjust 
Adjust clearance or replace 
Repair or replace 
Repair or replace 
Adjust or replace 
 
 
 
 
Clean 
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Continued 

Fault Reasons Remedy  
 
 
 
 
 
 
 
 

Deficient power 
 
 
 
 
 
 
 
 
 
 
 

2. Gasoline pump is damaged. 
3. Gasoline filter is fouled. 
4. Choke mechanism is damaged. 
5. Float level is maladjusted. 
6. Fuel pipe line is fouled. 
7. Fuel tank outlet is fouled. 
8. The connection within fuel system is loose. 
9. Inspect according to fault code (vehicle with electronic fuel injection engine) 
 
Air intake system fault 
1. Air cleaner is dirtied or fouled. 
2. Choke return is not good. 
3. Inspect according to fault code(vehicle with  electronic fuel injection engine) 
Others 
1. Brake has drag force 
2. Clutch skids 

Repair or replace 
Replace  
Repair or replace  
Adjust  
Clean or replace 
Clean  
Screw down 
Adjust or replace 
 
eel or replace cleaner core 
Repair, adjust or replace  
Adjust or replace 
 
Repair or replace 
Repair or replace 

 
Engine breathing 

phenomenon(when accelerating, the 
vehicle loses reaction temporarily, 
this phenomenon may occur within 
all running speed of vehicle, when 
vehicle begins acceleration from 

static state, this phenomenon is the 
most obvious.) 

Electric system fault 
1.Spark plug is out of work. 
2. Distributor arm or distributor cap is broken. 
3. Ignition coil is out of work. 
4. High voltage wire leak current. 
5. Ignition timing is maladjusted.  
6. Capacitor is damaged. 
7. Inspect according to fault code(vehicle with  electronic fuel injection engine) 
Fuel system fault  
1.Float level is maladjusted. 
2.Carburetor air nozzle is fouled.  
3. Acceleration pump is faulty.  
1.Oil supply volume of gasoline pump is deficient. 
2.Inspect according to fault code(vehicle with  electronic fuel injection engine) 
Inside engine fault 
1. Cylinder ring leakage cause compression pressure reduces. 
2. Piston, piston ring, cylinder is abraded, or valve burning cause too low compression 
pressure. 

 
Adjust gap or replace 
Replace  
Replace  
Replace  
Adjust   
Replace 
Adjust or replace  
 
Adjust  
Clean  
Repair or replace if necessary 
Replace  
Adjust or replace 
 
Replace  
Replace or bore cylinder if necessary  
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 Continued 

Fault Reasons Remedy  

Engine rotation speed is not 
steady. 

Fuel system fault  
1. Gasoline filter is fouled. 
2. Gasoline pipe line is kinked. 
3. Gasoline pump is faulty. 
4. Air intake manifold or carburetor gasket has  leakage. 
5. Float level is maladjusted. 
6. Inspect according to fault code(vehicle with  electronic 

fuel injection engine) 
Ignition system fault 
1. Ignition timing is maladjusted. 
2. Ignition advancer is faulty. 
3. High voltage wire leaks current or the connection is loose. 
4. Spark plug is not good(carbon deposit is too much, gap is improper, and electrode 

is burned.) 
5.  Distributor arm or distributor cap is broken. 
6. Capacitor is damaged. 
7. Inspect according to fault code(vehicle with  electronic fuel injection engine)  

 
Replace  
Check and replace if necessary 
Replace  
Repair or replace 
Adjust  
Adjust or replace 
 
 
Adjust  
Repair or replace 
Repair or replace 
Clean, adjust or replace 
 
Replace 
Replace  
Adjust or replace 

Engine can not stop 
(ignition switch is turned off, 

engine is still running 

1. The fuel within carburetor cut of magnetic valve to occur fault. 
 
 
2. Inspect according to fault code(vehicle with  electronic fuel injection engine) 

Check whether the action of magnetic valve is 
normal, and replace if necessary  
Adjust or replace 

Idle is steady 

Ignition system fault 
1. Spark plug is out of work. 
2. High voltage wire leaks current or is not connected. 
3. Distributor electrode is abraded. 
4. Ignition timing is improper. 
5. Distributor cap is broken, the inside leaks current. 
6. Inspect according to fault code(vehicle with  electronic fuel injection engine) 
Fuel system fault 
1. Carburetor air nozzle is fouled. 
2. Idle adjustment is improper. 
3. Air cleaner core is fouled.  

 
Adjust gap or replace 
Repair or replace 
Replace  
Adjust  
Replace 
Adjust or replace  
 
Clean  
Adjust  
Sweep or replace  

 

Appendix Trouble shooting



 188

 
Continued 

Fault Reasons Remedy  

Idle is not steady 

4. Air intake manifold, carburetor or cylinder gasket leak. 
5. Float level is maladjusted. 
6. Choke mechanism is damaged. 
7. Fuel cut off magnetic valve to occur fault. 
8. Inspect according to fault code(vehicle with  electronic fuel injection engine) 
Others 
1. Vacuum hose connection is loose or uncouple.  
2. PCV valve is faulty. 
3. Compression pressure is deficient. 
4. Carburetor and air intake manifold bolt or nut is loose. 
5. Carburetor and air intake manifold gasket leak 

Repair or replace  
Adjust  
Adjust or replace  
Replace  
Adjust or replace  
 
Connect and screw down 
Repair  
Refer to the above description 
Screw down 
Replace  

Abnormal knock 

Ignition system fault  
1. Spark plug is over hot. 
2. Ignition timing is improper. 
3. There is loose phenomenon of connection within high voltage or low voltage 

circuit. 
4. There are worn parts within distributor. 
5. Inspect according to fault code(vehicle with  electronic fuel injection engine) 
Furl system fault 
1. Gasoline filter or fuel pipe line are fouled. 
2. Carburetor air nozzle is fouled. 
3. Float level is maladjusted. 
4. Gasoline pump is faulty. 
5. Suck into air from air intake manifold and carburetor gasket. 
6. Inspect according to fault code(vehicle with  electronic fuel injection engine) 
Inside engine fault 
1. Accumulated carbon on  piston top or cylinder head is too much. 
2. Cylinder gasket is burned, causing compression pressure reduction. 
3. Valve gap is improper. 
4. Valve   
5. Valve spring has deficient elasticity.   

 
Replace spark plug with proper calorific value 
Adjust  
Repair  
 
Replace 
Adjust or replace 
 
Clean or replace 
Clean  
Adjust  
Replace  
Repair or replace  
Adjust or replace 
 
Clean  
Replace  
Adjust  
Replace  
Replace  
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Continued 

Fault Reasons Remedy  

Engine is over hot 

Ignition system fault 
1. Ignition timing is improper. 
2. The calorific value of spark plug is improper. 
 
3. Inspect according to fault code(vehicle with  electronic fuel injection 

engine) 
Fuel system fault 
1. Float level set too low. 
2. Carburetor air nozzle is fouled. 
3. Air intake manifold is loose. 
4. Inspect according to fault code(vehicle with  electronic fuel injection engine) 
Cooling system fault 
1. Coolant is deficient. 
2. Water pump belt is loose or broken. 
3. The operation condition of thermostat is not steady. 
4. Water pump performance is not good. 
5. Radiator core leaks. 
Lubricating system fault 
1. Engine oil filter is fouled. 
2. Screen of engine collector filter is fouled. 
3. Engine oil pump performance is not good. 
4. Oil under pan or engine oil pump leak. 
5. Lubricating oil brand of engine is wrong. 
 
6. Engine oil within oil under pan is deficient. 
Others 
1. Brake has drag force. 
2. Clutch skids. 
3. Cylinder gasket is burned. 

 
Adjust  
Replace with spark plug with proper 
calorific value 
Adjust or replace 
 
 
Adjust  
Clean  
Screw down 
Adjust or replace 
 
Fill  
Adjust or replace 
Replace  
Replace  
Repair or replace  
 
Replace  
Clean or replace  
Replace  
Repair  or replace  
Replace with specific brand lubricating 
oil 
Supplement  
 
Repair or replace  
Adjust or replace  
Replace  
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Continued  

Fault Reasons Remedy  
The abnormal noise of engine Note: Before 
checking noise, guarantee the following 
points: 

! Ignition timing has been adjusted 
well. 

! Spark plug conforms to the 
specification 

! Fuel conforms to specification 

Crank shaft makes noise  
1. Bearing is abraded, causing gap over big. 
2. Connecting-rod bearing is abraded. 
3. Connecting-rod is distorted. 
4. Crank shaft journal is abraded. 
5. Connecting-rod journal is abraded. 
 
Piston, piston ring, piston pin or cylinder make noise 
1. Cylinder in wall is abraded abnormally. 
2. Piston, piston ring or piston pin are abraded. 
3. Piston is pulled. 
4. Piston ring is damaged. 
 
Others 
1. Camshaft axial clearance is over big. 
2. Camshaft journal and cylinder camshaft hole are abraded. 
3. Crank shaft axial clearance is over big. 
4. Valve clearance is over big. 
5. Engine oil of engine is deficient. 
 

 
Replace  
 
Replace  
Repair or replace  
Repair or replace  
Repair or replace  
 
Bore cylinder 
Replace  
Replace  
Replace  
 
 
Replace  
Replace  
Adjust  
Adjust  
Supplement  
 

Fuel consumption is high Ignition system fault 
1. Ignition timing is improper. 
2. High voltage wire is loosely connected  or leaks current. 
3. Spark plug is not good(Accumulated carbon is too much, clearance is 

improper, electrode is burned, etc.) 
4. Distributor arm  or distributor cap is broken. 
5. Ignition advancer is faulty. 
6. Inspect according to fault code(vehicle with  electronic fuel injection engine) 
Fuel system fault 
1. Float level is improper. 
2. Fuel tank, oil pipe or carburetor leak oil. 
3. Choke mechanism is damaged. 

 
Adjust  
Repair or replace  
Clean, adjust or replace 
 
Replace  
Repair or replace  
Adjust or replace 
 
Adjust  
Repair or replace  
Repair or replace  
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Continued  

Fault Reasons Remedy  

High fuel consumption  

4. Carburetor air nozzle is dirtied or fouled. 
5. Air cleaner core is fouled. 
6. Inspect according to fault code(vehicle with  electronic fuel injection engine) 
 
Inside engine fault 
1. Compression pressure is deficient. 
2. Valve joint is not good. 
3. Valve clearance is improper. 
Others  
1. Brake has drag force. 
2. Clutch skids. 
3. Tire charging pressure is improper.  

Clean  
Sweep or replace  
Adjust or replace  
 
 
Refer to the above description 
Repair or replace  
Adjust  
 
Repair or replace  
Adjust or replace  
Adjust  

Excessive engine oil consumption  

Oil leak 
1. Engine oil discharge screw plug is loose. 
2. Oil under pan fastening bolt is loose. 
3. Oil under pan seal is tight. 
4. Oil seal leaks. 
5. Cylinder gasket is burned. 
6. Engine oil filter is loose. 
7. Engine oil pressure switch is loose. 
 
Pump oil  (engine oil suck in combustor ) 
1. Piston ring is gluey . 
 
2. Piston ring glove or piston rings are abraded. 
3. Piston ring opening clearance position is improper. 
4. Piston or cylinder is abraded. 
 
Engine oil leak along valve rod 
1. Valve rod oil seal is damaged. 
2. Valve or valve pipe is seriously damaged. 

 
Screw down 
Screw down 
Reseal  
Replace  
Replace  
Screw down 
Screw down 
 
Cleanup accumulated carbon and replace 
piston ring 
 
Replace piston and piston ring  
Adjust  
Replace piston and bore cylinder if 
necessary 
 
Replace 
Replace   
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Continued 
II. Carburetor  

Fault Reasons Remedy  
Gasoline overflow 
from carburetor   

1. Float valve is dirtied or abraded. 
2. Float level set is too high. 
3. Float is broken, and with some fuel. 
4. Gasket is broken. 
5. Float chamber fastening bolt is loose. 

Clean or replace  
Adjust  
Replace  
Replace  
Screw down 

III. Exhaust pipe and silencer  
Fault Reasons Remedy  

Silencing performance 
is bad. 

1. Exhaust pipe connection is loose. 
2. Silencer gasket is broken. 
3. Exhaust manifold or silencer is broken. 
4. Exhaust manifold is loose. 
5. Body and silencer interfere.   

Screw down 
Replace  
Repair or replace  
Screw down  
Repair  

IV. Clutch 
Fault Reasons Remedy  

Clutch skids 1. There is no gap on separate shifting fork top. 
2.Friction disc with smear. 
3. Friction disc is excessively abraded. 
4. Diaphragm spring has deficient elasticity. 
5. Clutch plate or fly wheel distorted. 
6. Clutch pedal free travel is improper.   

Adjust  
Replace  
Replace  
Replace  
Replace  
Adjust  

Clutch is seized  1. Friction disc is dipped by oil. 
2. Friction disc is excessively abraded. 
3. Rivet on friction disc bulged. 
4. Torsion spring had deficient elasticity.   

Replace  
Replace  
Replace  
Replace  
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Continued 

Fault Reasons Remedy  

Clutch action is retarded. 

1. Clutch pedal free travel is improper. 
2. Diaphragm spring elasticity is deficient or diaphragm spring end is 

abraded. 
3. Transmission input shaft spline is abraded or damaged. 
4. Transmission input shaft bearing is abraded or damaged. 
5. Friction disc excessively pendulates. 
6. Friction disc is abraded or with smear.   

Adjust  
Replace  
 
Replace  
Replace  
Replace  
Replace  

Clutch vibrates 
 

1. Friction disc surface is too smooth. 
2. Friction disc has smear. 
3. Friction pendulates or friction surface contact is not good. 
4. Torsion spring elasticity is deficient. 
5. Friction disc rivet is loose. 
6. Clutch plate or fly wheel surface distort.  
7. Engine frame buffer block is loose or out of work. 

Repair or replace  
Replace  
Replace  
Replace  
Replace  
Replace  
Screw down or replace  

Clutch emits noise 

1. Separate bearing is abraded or broken. 
2. Transmission input shaft bearing is abraded. 
3. Friction disc combination spline gap is over big. 
4. Friction disc is broken. 
5. Clutch plate or diaphragm spring is loose. 

Replace  
Replace  
Replace  
Replace  
Replace  

 
V. Transmission 

Fault  Reasons  Remedy  

Gear is disengaged. 

1. Gearshift shifting fork shaft is abraded. 
2. Position friction ball is abraded. 
3. Spring for position ball has deficient elasticity.  
4. Gearshift shifting fork is abraded. 
5. Gear axial gap is over big.  
6. Synchronizer ring and hub are abraded. 
7. Bearing of input shaft, output shaft and middle shaft are abraded.  

Replace  
Replace  
Replace  
Replace  
Replace  
Replace  
Replace  
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Continued 

Fault Reasons Remedy  

Gear can not de-mesh. 
1.  Synchronizer spring has   deficient elasticity or is damaged. 
2.  Inner ring groove of synchronizer ring is abraded. 
3.  Synchronizer ring is seized on friction conical surface. 
4.  Gearshift shifting fork shaft or gearshift shifting fork distort.  

Replace  
Replace  
Replace synchronizer lock ring 
Replace  

Gear noise is over loud. 

1. Transmission inner gear oil is deficient. 
2. Synchronizer is damaged. 
3. Gear axial direction gap is too big. 
4. Bearing is abraded or broken. 
5. Gear is abraded or damaged. 

Supplement  
Replace  
Replace  
Replace  
Replace  

Gearshift is difficult. 

1. Clutch pedal free travel is over big. 
2. Friction disc is abraded. 
3. Friction disc has smear. 
4. Gearshift shifting fork shaft distort or is abraded unevenly. 
5. Position ball is abraded. 
6. Synchronizer slider or synchronizer ring are abraded. 
7. Synchronizer hub is abraded. 
8. Gear selection arm or gearshift lining are abraded. 
9. Gearshift flexible shaft regulation is improper.    

Adjust  
Replace  
Replace  
Replace  
Replace  
Replace  
Replace  
Replace  
Adjust  

VI. Rear axle 
Fault Reasons Remedy  

Gear emits noise 

1. The gap between drive and driven   bevel gears is improper. 
2.The mesh between drive and driven bevel gears is improper or cog is damaged. 
3.The contact of mesh tooth face between drive and driven bevel gears is improper. 
4.Ger oil is deficient or the brand is wrong. 
 
5. Driven bevel gear when rotating oscillates or its fastening bolt is loose.  
6.The cogs of half shaft gear or planetary gear are damaged. 

Adjust  
Adjust or replace  
Adjust  
Supplement or replace 
 
Replace or screw down 
Replace  

Bearing emits noise 
1. (Certain noise) Gear oil is deficient or the brand is wrong. 
2. (Certain noise) Bearing is abraded or damaged, or parts are damaged. 
3. (Emitting noise when inertia coasting) The bearing of drive bevel gear is damaged. 
4. (Emitting noise in running) Half shaft gear is damaged.    

Supplement or replace  
Replace  
Replace  
Replace  
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Continued 
VII. Driving shaft 

Fault Reasons Remedy  

Oscillation or emitting noise 

1. The gear of universal joint spider is abraded or broken. 
2. Driving shaft distorts. 
3. Driving shaft imbalance exceeds standard. 
4. Driving shaft bolt is loose. 

Replace  
Replace  
Adjust or replace  
Screw down 

Noise when vehicle starts or coasts 
1.Universal joint is abraded or damaged. 
2.Driving shaft spline is abraded. 
3.Driving shaft is loose. 

Replace  
Replace  
Screw down 

VIII. Braking system 
Fault Reasons Remedy  

Braking force is deficient. 

1. Braking pipe line leaks braking fluid. 
2. Brake is over hot. 
3. The gap between braking hub and braking shoe is maladjusted. 
4. Braking shoe patch is stained with oil or water. 
5. Brake shoe patch is abraded. 
6. Brake wheel cylinder is out of work. 
7. Brake disc or brake tongs are stained with oil or severely abraded. 
8. Brake tongs assembly does not operate normally. 

Repair  
Repair  
Adjust  
Clean or replace  
Replace  
Repair or replace  
Clean or replace  
Repair or replace  

The braking force of right and left  
wheels is not identical. 

1. The brake shoe patch of brake on some side is stained with oil or water. 
2. The gap between of brake hub and brake shoe of brake on some side is maladjusted. 

(Automatic regulation mechanism is faulty.) 
3. The bake hub of brake on some side is out of round. 
4. Tire charge pressure is not equal. 
5. The brake wheel cylinder of wheel on some side is faulty. 
6. Front wheel position is maladjusted.  
7. The tire model of the same axle is not the same one. 
8. The brake fluid of brake pipe line does not flow smoothly. 
9. Suspension parts are loose. 
10. Brake tongs assembly dose not work normally. 
11. Brake tongs are loose.  

Clean or replace  
Repair  
 
Replace  
Adjust  
Repair or replace  
Adjust  
Use the same tires 
Repair or replace  
Screw down 
Repair or replace  
Screw down 
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Continued  

Fault Reasons Remedy  
Brake pedal free travel is over big. 1. Braking fluid within braking oil tank is deficient. 

2. There is air in braking pipe line. 
3. The braking system of rear wheel is not adjusted well (automatic regulation 

mechanism is faulty.) 
4. Brake shoe distorts. 
5. Brake shoe patch is abraded. 

Supplement  
Discharge 
Repair 
 
Replace  
Replace    

Brake shoe or brake tongs does not 
return. 

1. Brake master cylinder piston does not return. 
2. The oil return hole within brake master cylinder is fouled. 
3. The braking fluid of brake pipe does not flow smoothly. 
4. Parking brake is maladjusted. 
5. The return spring within brake has deficient elasticity or fractures. 
6. Parking brake stay or rod is seized. 
7. Brake wheel cylinder or brake tongs piston is seized.  

Repair  
Clean  
Repair or replace  
Adjust  
Replace  
Repair or replace  
Repair or replace  

Pedal chatters when braking  1. Wheel bearing is loose or damaged. 
2. Rear brake hub is out of round. 
3. Horizontal oscillation of brake disc is over big. 
4. Brake disc plainness exceeds standard. 

Screw down or replace 
Replace  
Replace  
Replace  

Emitting noise when braking  1. Brake shoe patch is too smooth, or there is foreign matter on it. 
2. Brake shoe patch is excessively abraded or distort. 
3. Front wheel bearing is broken. 
4. Braking floor distorts or bolt is loose. 

Repair or replace  
Replace  
Replace  
Replace or screw down 

IX. Suspension, steering system and tire 
Fault  Reasons  Remedy  
Difficult steering  1.  Tire inflation pressure is low. 

2.  The rotation torque of big and small ball pin is over big. 
3.  Steering driving rod system connection is seized. 
4.  Steering gear is maladjusted. 
5.  Steering shaft liner is abraded. 
6.  Front wheel position is maladjusted. 

Adjust   
Replace  
Repair or replace  
Adjust   
Replace  
Adjust 
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Continued  
Fault Reasons Remedy  

Steering wheel shakes 

1. Tire inflation pressure is improper.  
2. Front wheel pendulates.  
3. The difference of tire diameter of left and right wheels is too big. 
4. Wheel hub nut is loose. 
5. Wheel bearing is abraded or damaged. 
6. The small ball pin of steering horizontal rod is abraded or damaged. 
7. Steering gear is maladjusted. 
8. Steering gear fixing bolt is loose. 
9. Tire or wheel is imbalanced. 
10. Front wheel position is maladjusted. 

Adjust  
Repair of replace  
Use the same tires. 
Screw down  
Replace  
Replace  
Adjust  
Screw down 
Adjust  
Adjust  

Steering wheel misaligns 

1. Tire abrasion is uneven. 
2. One side wheel braking system does not return. 
3. Tire inflation pressure is not equal. 
4. Steering pull rod is abraded or distort. 
5. Front wheel position is maladjusted. 
6. Suspension parts are loose, distorted or damaged. 

Replace  
Repair  
Adjust  
Replace  
Adjust  
Screw down or replace 

Steering wheel is impacted. 
 

1. Tire charge pressure is too high. 
2. Absorber performance is not good. 
3. The tire diameters between four tires are different. 
4. Steering driving system connection is abraded. 
5. Front wheel bearing is abraded or damaged. 
6. Front wheel is loose. 
7. Steering wheel is loose. 
8. Tire humps or locally rises. 

Adjust  
Replace  
Use the same tires 
Replace  
Replace  
Screw down  
Screw down  
Replace  

Tire is abraded fast or unevenly. 

1. Tire inflation pressure is improper. 
2. The tire diameters between four tires are different. 
3. Wheel bearing is abraded or loose. 
4. Tire shakes. 
5. Tire is imbalanced. 
6. Front wheel position is maladjusted. 

Adjust  
Use the same tires 
Replace  
Replace  
Adjust  
Adjust  
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Fault Reasons Remedy  

Emitting noise when steering 1. Steering gear bolt or nut is loose. 
2. Wheel bearing is abraded or damaged. 
3. Steering gear is maladjusted. 
4. Steering shaft connection is abraded. 
5. The ball pins of steering horizontal or longitudinal pull rods are abraded.  

Screw down  
Replace  
Adjust  
Replace  
Replace  

Steering return capacity is poor. 
 

1. The ball pins of steering horizontal pull rod are caught. 
2. Steering wheel is caught. 
3. Steering gear is lack of grease.  
4. Front wheel position is maladjusted. 
5. Steering gear is maladjusted. 
6. Tire charge pressure is improper. 

Replace  
Repair or replace  
Lubricate or replace  
Adjust  
Adjust  
Adjust  

Abnormal noise from vehicle front 1. Ball pin is abraded or caught.  
2. Absorber or upward pivot rubber lining block is damaged. 
3. Steady pull rod is loose. 
4. Wheel nut is loose. 
5. Suspension bolt or nut is loose. 
6. Wheel bearing is abraded or damaged. 
7. Suspension spring is damaged. 

Replace  
Repair or replace  
Screw down  
Screw down  
Screw down  
Replace  
Replace  

Suspension subsidence  1. Overload. 
2. Absorber is damaged. 
3. Spring has deficient elasticity or is broken.. 

Check load 
Replace  
Replace  

Body inclines or swings 1. Overload. 
2. Steady pull rod is loose. 
3. Absorber or upward pivot lining block is damaged. 
4. Spring has deficient elasticity or broken. 

Check load 
Screw down  
Repair or replace  
Replace  
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X. Starter 

Fault Reasons Remedy  

Starter runs, but small gear and tooth 
ring do not mesh.          

1. The small gear of starter clutch is abraded. 
2. Spline is damaged. 
3. Bush is abraded. 
4. Tooth ring wheel tooth is abraded. 

Replace  
Replace  
Replace  
Replace  

Starter does not rotate or rotation 
speed is too low to start engine. 

Battery fault 
1. Battery has no charge. 
2. The contact of battery connector and wire is not good. 
3. Ground wire connection is loose. 
4. Battery voltage is deficient. 
Ignition switch fault  
1. Contact is not good. 
2. Connection parts are loose. 
3. Circuit between ignition switch and magnetic switch is broken.  
Magnetic switch fault  
1. Lead wire is loose. 
2. Touch panel is burned or connected badly. 
3. Circuit within drawing coil is opened. 
4. Circuit within retention soil is opened. 
Starter itself fault 
1. Brush joint is not good or abraded. 
2. Rectifier is burned.  
3. Circuit within armature coil is opened. 
4. Starter is damaged. 

 
Charge or replace  
Clean and screw down 
Screw down 
Charge or replace  
 
Repair or replace  
Repair  
Repair 
 
Repair  
Replace or repair  
Replace  
Replace  
 
Repair or replace  
Repair or replace  
Replace  
Replace  

Starter can not stop running. 
1. Ignition switch return action is not good. 
2. The contact of magnetic switch touch panel is blown out.  
3. Circuit within magnetic switch coil is opened out. 

Repair or replace  
Repair or replace  
Replace  
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Fault Reasons Remedy  

Battery discharge is over fast. 

1. Water pump belt is loose or broken. 
2. Battery wiring is loose or pope connector is eroded.  
3. Battery electrolyte acidity is over strong, or electrolyte level is too low. 
4.  Battery pole end plate is damaged. 
5. Electrical load is over big. 
6. IC adjuster or motor is faulty. 

Adjust or replace  
Clean and screw down 
Replace or supplement electrolyte  
Replace battery 
Reduce load 
Replace  

When ignition switch has been  
turned on(ON), but engine has not 

been started, charge indicator light is 
not bright. 

1. Fuse is blown. 
2. Lamp is burned out. 
3. Connection is loose. 
4. IC adjuster is faulty. 

Replace  
Replace  
Repair  
Replace  

Motor emits noise. 1. Bearing is abraded. Replace  
 
XII. Electric wiper 

Fault Reasons Remedy  

Wiper does not swing. 

1. Fuse is loose or blown. 
2. Connector is loose. 
3. Brush is suspended or abraded. 
4. Rectifier is dirtied or abraded. 
5. Magnetic field coil is short or blown. 
6. Wiper switch connection end is loose. 
7. Intermittent relay is loose or damaged. 
 

Repair or replace  
Repair  
Repair or replace  
Repair or replace  
Replace  
Repair  
Repair or replace 

Wiper can not stop swinging. 
1.Wiper switch is damaged. 
 

Repair or replace  

Wiper rod can not stop at normal 
position. 

1. Wiper rod position set is improper. 
2. Return mechanism is damaged. 

Adjust  
Repair or replace  

Wiping-brushing effect is bad. 

1. Windshield glass is stained with smear. 
2. Wiper rod pressure is deficient. 
3. Wiper blade is worsened. 
4. Wiper blade installation position is improper.  

Clean  
Replace  
Replace 
Repair or replace 
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XIII. Fuel gage 

Fault Reasons Remedy  

Wrong indication of Instrument 

1. Connector contact is not good. 
2. Sensor contactor is burned or bimetal components distort. 
3.  Float movement is irregular. 
4. Sensor or fuel gage ground is not good.  

Repair  
Replace  
Repair or replace  
Repair  

No indication 

1. Instrument circuit is opened. 
2. Contactor is burned. 
3. Bimetal components distort. 
4. Resistor circuit is opened  

Repair  
Replace  
Replace  
Replace  

XIV Speedometer  
Fault Reasons Remedy  

Wrong indication 

1. The driving or driven gear of speedometer is damaged. 
2. Flexible shaft is faulty. 
3. Flexible shaft and speedometer joint is not good. 
4. Speedometer is faulty. 

Replace  
Replace  
Repair  
Repair or replace  

Speedometer emits noise 
1. Soft lubricating oil is not good or damaged. 
2. Gear oil within transmission is deficient 

Lubricate or replace  
Supplement  

XV. Water thermometer  
Fault Reasons Remedy  

Wrong indication 
1. Connector is loose. 
2. Water temperature sensor is faulty. 
3. Water thermometer is faulty. 

Repair  
Replace  
Replace  

No indication 
1.Water thermometer circuit is opened. 
2.Water temperature sensor is faulty. 
3. Water thermometer is faulty. 

Repair 
Replace  
Replace  
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XVI. Engine oil pressure warning lamp 

Fault Reasons Remedy  
Warning light is not bright when 
ignition switch is put in the ON position 
(engine is not started), warning light is 
not bright). 

1. Fuse is blown. 
2. Lamp is damaged. 
3. Circuit is cut off. 
4. Engine oil pressure sensor is damaged. 

Replace  
Replace  
Repair 
Replace  

After engine is started, warning light 
doesn�t put out. 

1. Oil under pan is lack of oil. 
2. Engine oil pressure is too low 
3. Sensor is damaged. 

Supplement  
Repair  
Replace  

XVII. Charge indicator light 
Fault Reasons Remedy  

Warning light is not bright when 
ignition switch is put in the  ON 
position (engine is not started), warning 
light is not bright). 

1. Fuse is blown. 
2. Lamp is damaged. 
3. Circuit is cut off. 
4. Regulator is faulty. 

Replace  
Replace  
Repair 
Repair   

After engine is started, warning light 
doesn�t put out. 

1. Motor belt is loose. 
2. Regulator is faulty. 
3. Motor is faulty. 

Repair  
Repair  
Repair  

XVIII. Horn 
Fault Reasons Remedy  

Horn does not emit sound. 1. Fuse is blown. 
2. Connector is loose. 
3. Pull button ground is not good. 
4. Horn is damaged. 
5. Relay is loose or damaged. 
 

Replace  
Repair  
Repair  
Replace  
Repair or replace  

Sound quality is not good. 1. Horn pull button contact is not complete, resistance increases. 
2. Horn inside contactor gap is incorrect or contactor is damaged. 
3. Membrane has crack.  

Repair  
Adjust or replace  
Replace  
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XIX. Turn indicator light 
Fault Reasons Remedy  

Left and right indicator lights both are 
not bright, or do not flash. 

1. Fuse is blown. 
2. Connector is loose. 
3. Flasher is faulty. 
4. The rated power of used lamp is lower than specific value. 

Replace  
Repair  
Repair or replace 
Replace  

Flash frequency is high only on one side, 
or flash only occurs on one side. 

1. Lamp ground is not good. 
2. Bulbs on high frequency side are damaged. 
3. Flash relay frequency is over high. 
4. Turn switch contact is not good. 

Repair  
Replace  
Repair or replace  
Repair or replace  

Flash frequency is over low. 1. The rated power of used lamps is lower than specific value. 
2. Lamp ground is not good. 
3. Power voltage is too low. 
4. Connector is loose. 
5. Flash relay frequency is over low. 

Replace  
Repair  
Charge  
Repair  
Repair or replace 

XX. Lighting lamp 
Fault Reasons Remedy  

When lighting switch in combination 
switch is turned to gear 1, fuse is blown. 

1. License light wire ground connection is short.  
2. Circuit connecting switch inside with shell is short. 

Repair  
Repair or replace  

When lighting switch in combination 
switch is turned to gear 1, lighting lamp 
is not bright.  

1. Fuse is blown. 
2. Connector is loose. 
3. Lead wire is opened. 
4. Bulbs are broken. 
5. Relay is loose or damaged. 

Replace  
Repair 
Repair  
Replace  
Repair or replace  

When lighting switch in combination 
switch is turned to  gear 2, fuse is 
blown. 

1. Circuit connecting switch inside with shell is short. 
2. The electric equipment or wire in headlamp circuit is short. 

Repair or replace  
Repair  

Headlamp beam is not changed. 1. Bulbs are broken. 
2. Dimming switch is damaged.  

Replace  
Replace  
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 Tool set 

No. Content 

1 Tool bag 

2 Open-ended spanner 8 ×10 

3 Open-ended spanner 12×14 

4 Open-ended spanner 13 ×16 

5 Dual-purpose screwdriver 

6 Screwdriver handle 

7 Slip joint pliers 

8 Socket wrench for spark plug 

9 Shank�spark plug socket wrench  

10 Square-head spanner 

11 Wheel spanner 

12 Jack 

13 Jack handle 
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