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@ KiNG LONG Foreword

FOREWORD

King-Long XMQ6900 series tourist bus keeps features of superior economy,
security and comfort. It has stable performance, strong power, luxury interior
trimming and high speed, which could meet applications of passenger inter-city
transportation, touring and business affairs, etc.

As for the specifications introduced in relate to information of the driving
and operation, service and maintenance of the XMQ6900 series tourist bus,
please read them carefully and make proper operation, maintenance and repair so
as to ensure it in good condition. Special hint: without authorization of Xiamen
King Long United Automotive Industry Co., Ltd, never modify the electrical
deployment of the whole vehicle, and should not lap the power supply line in
disorder. Improper usage and repair may have a strong impact on service
performance of the complete vehicle, and thus the manufacturer , Xiamen King
Long United Automotive Industry Co., Ltd. will not takes the responsibility for
the damages caused by them.

Any problem in service, please contact our special maintenance network or
after-sales department. We will ensure timely and complete maintenance as well
as original parts supply.

In order to satisfy all kinds of different demand of the consumers, we strive
to improve the quality of the product continuously to optimize our products. We
should not give any further notice for any modification of the product in advance .
The contents on the instruction book can only be used as reference. If there are
facts not comply with the manual, will be subject to the actual state of the
products because for some device and items, the vehicle will be finally equipped
only if they have been taken as optional configurations.

Final interpretive right of the instruction book belongs to the Engineering
Academy of Xiamen King Long United Automotive Industry Co., Ltd.

Xiamen King Long United Automotive Industry Co., Ltd.
MAY. 2016
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Technical parameter and complete vehicle description

Technical parameters of the complete vehicle

(Vehicle No: D2900633)

Product Model XMQ6900
Engine model ISB6.7E5 250
Engine type In-line six-cylinder ,water-cooling four stroke direct-injection,
electronically controlling, diesel engine
Cylinder diameter X stroke (mm) 107X 124
Displacement (mL) 6700
Compression ratio 17.3:1
Rated capacity / rotation speed Kw/r/min 184/2500
Max. torque / rotation speed N.m/r/min 950/1200
Overall length (mm) 8995
Overall width (mm) 2480
Overall height (mm) 3435
o
= Wheelbase (mm) 4300
o)
]
g Front mm) 2090
213 =
R
~ 3
Rear (mm) 1860
Minimum lift-off clearance (mm) 230
Approach angle (°) 10
departure angle ) 8
Front suspension / rear suspension
1905/2790
(mm)
Rated passenger (driver included) (person) <39
Technically permissible maximum laden
z 14000
& mass (kg)
B Technically permissible maximum mass of 17500
% combination (kg)
e Technically permissible maximum laden 4500
mass for front axle (kg)
Technically permissible maximum laden 9500
mass for rear axle (kg)
% Tire size (front, rear) 275/70 R22.5
[¢]
— | Tire inflation pressure  (kpa) 700
Max. speed (km/h) 115
:f Fuel consumption (L) —
2 g Maximum gradeability (%) 30
s B
=3
5 3
3 Min. turning diameter (m) 17
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parking braking ability ( 20% gradient) parking for 5 minutes
Q Fuel tank (L) 200
?3. Engine oil (L) 26.5
g_ Transmission lubricant (L) 42 (first oil fill); 24 (service oil change)
= Main retarder lubricant (L) 11
Power steering hydraulic oil (L) 6~7
Clutch oil (L) 0
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Introduction to data plate

Bus data plate

The bus data plate may be affixed to either the upside of the front passenger door frame or to the side of the
front passenger door step (the position may vary with vehicle model). There are many parameters on the
plate, such as vehicle model, gross mass, vehicle serial number, vehicle capacity, VIN (short for vehicle
identification number), chassis serial number, engine serial number, engine model, rated power, production
data and etc..

Chassis data plate

The chassis data plate with vehicle identification number (VIN) is upon the front door.

Engine data plate

The engine data plate is on top surface or salient top position of the engine, whose position may be
various according to different engine manufacturing plant.

The engine number is stamped on the left or right block of the engine, whose position may be various
according to different engine manufacturing plant.
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Product quality assurance

We insisted that the end user should make breaking-in maintenance of the rolling-out new vehicles in
their initial driving mileage of 5000 km. Users must make proper operation and maintenance strictly
according to relevant regulations in the instruction book. Please refer to “workshop manual” for product
quality assurance and abide by related specification.

Technical documents

The instruction book is used combined to the following specification:

Engine operation instruction or service manual

Note: the instruction book should be modified according to specific configuration of vehicle
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Body Structure

1. Structural style
Semi-integral body structure

2. Structure

The bodywork structure adopts closed girder construction of six major assembly parts, which are
combined welded by rectangle steel pipes with advantages of strong structural stiffness, torsion
resistance and bending resistance as well as relatively simple craftwork. Main components of skeleton
have been performed anticorrosion treatment to ensure steady adhesion of coating and strong capacity
of antirust and corrosion-proof.

3. Interior trim
The interior adopts flexible design and the floor adopts steel plate/wood block composite construction,
and covered with anti-slip and antifriction leather with favorable sound insulation value.

4. Windows

The front windshield is the hyperboloid triplex glass fixed by the gluing; the rear windshields is fixed
by harden glass, the side windows are sealing style, which are made of hollow glass. The driver’s
window is fixed with sliding window.

5. Baggage compartment

The baggage compartment adopts transverse run-through design, and they are all made of aluminum.

6. Seat

Driver’s seat: Q15-2 driver seat, adjustable seat with high backrest and three-point belt.

Passenger seats: KE-1 type seat, with foot pedal and transverse movement function, high backrest, the
all seats are equipped with three-points seat belt.

7. Interior accessory device
The vehicle is equipped with electronic clock, electric front windshield sunshade, driver side sunshade,

electric driver window, safety hammer, emergency escaping window, curtain and luxury bilateral H type
luggage rack, engine cabin fire extinguisher, electric mirrors, VDO travelling data recorder, reversal
monitor, middle door (located in front of the rear axle), icebox, front and middle flip LCD TV, DVD
player ,etc..

8. Air-conditioning system

Cooling system: WEBASTO top mounted dependent air-conditioning system..

Heating system: WEBASTO heating system. and NANFENG radiator system..

Defroster: NANFENG cooling /heating defrosting device

9. Door

The door adopts the full aluminum remote control out-swing pneumatic doors.

The out-swing door adopts the advanced electrically aerodynamic theory design, with the motion of
opening and closing placidly. agile. safe. lock credible and anti-clamp function.

A. Basic function

a. There are two electrically switches, the interior one is trigger touch-tone, which located on the
dashboard of the front right side of the driver, the outside one is a remote control switch. , both switches
can control the door.

b. When the circuit is in OFF position , the emergency switch can be used in the interior and
exterior ,the emergency switch of the door is located inwardly upon the entrance of the door and
outwardly behind the passenger door respectively, Please rotate the switch and throw open the door in
emergency.

¢. Commonly the door is closed, when touch off any electrically switch, the door would move placidly
at a certain velocity, along with it, the step-lamp lights .when touch off the switch again , the door
would return placidly at a certain velocity, after the door returned , the step-lamp goes out.
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B. Hint:

a. The door remote control acts only when the parking brake is on the parking gear.
b. The door could only be opened when the external mechanical lock isn't locked up.

c. In order to avoid impact, make sure that the door is completed closed or opened, before you make the
next door switch operation.

Note: Deployment on the vehicle may be different with the above description because of different
deploying requirement of the clients.

Schematic illustration of the driver zone

1 DVD/MP3 player 10 Electric mirrors pushbutton

2 Reversal monitor 11 WEBASTO heating panel

3 Rocker switch 12 WEBASTO heater timing panel
4  Light control handle 13 Parking brake handle

5 Combination instrument panel 14 Travelling data recorder

6 Steering wheel 15 Radiator operation panel

7  Wiper control handle

8 Gearbox operation panel

9 Fire extinguisher pushbutton switch
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Instruction of instrument (VITI EDITION)

Gear LCD Sereen Signal Bar

Tachometer Speedometer

Voltmeter Barometer I1

il pressure gauge Barometer [

Water temperature gauge Fuel gauge

Figure-1 The Outline of ZB271M
The appearance of the ZB271M dashboard as shown in Figure-1 , it mainly contains eight indicator
type measuring instruments, 29 icons which were lighted by the light-emitting diodes, one LCD screen and

four buttons, dashboard pin definition go to Appendix A
2.1 Display Part.
1.Gear P—Brake gear, R—Reverse gear, N—Neutral gear, D—Drive gear, S—Safety belt.
2.Signal Bar. Go to Appendix B.
3.Speedometer .Display speed of car. Units :Km/h.
4.Barometer] and Barometer II. Display air pressure of car. Units: 0.1MPa .
5.Fuel gauge. Display amount of fuel. Units: Percentage.
6.Water temperature gauge .Display engine temperature of car. Units: C.
7.0il pressure gauge. Display oil pressure gauge of car. Units : 0.1MPa.
8.Voltmeter .Display Voltage of car. Unit: V.
9.Tachometer .Display rotate speed of car. Units: r/min.
10.LCD Screen. Display interface information, engine information and so on. Go to Appendix C.

2.2 Button part

3-1
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ZB271M dashboard has four buttons,S1. S2. S3. S4.

S1—Set Button. S2—Up Button. S3—Down Button. S4—Return Button.

S1 could set some information of dashboard, for example ,times, blacklight, VehPPK and so on.
S2 and S3 could flip the screen up or down.

S4 Return main interface.

Remarks: Do not press S1 when flip the screen up or down.

3 Instructions
3.1 LCD Display

3.1.1 After power on as shown in Figure-2: Total Mileage, Trip Mileage A and Trip Mileage B
o 12:20
08-07 .
Total: 000 000 Km

TripA: 000.0 Km
TripB: 000.0 Km

Figure-2 Main interface
3.1.2The second interface display engine information, as shown in Figure -3

Accumulated rotates and Engine running time.

2012 )
08-07 1 2 .20
RV: 000 000 K*10

H(Ir—l Tt = 000 000 Hr
m__:j TA: 00 : 00 HM

Figure-3 Engine information

3.1.3 The third and the fourth interface display information of Fuel and Mileage as shown in Figure -4 and

3-1
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Figure -5.

2012
08-07

12:20

=

00 00
00 00
00.0

L(%)
Km
L/100

Figure-4 Fuel and Mileage information

2012
08-07

12:20

E]{E 0000000000 .0
0000000000 .0

Figure-5 Fuel and Mileage information

3.1.4 The fifth interface display CNG and Catalyst. as shown in Figure-6

2012
08-07

12:20

CNG

CATALYST

0000

000

Bar

%o

Figure-6 CNG and CATALYST

3.1.5 The sixth display inside temperature, outside temperature and engine compartment temperature. as

shown in Figure-7
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8.0 12:20

EA = e
36 C 36 C 36 C

Figure-7 Car and Engine compartment temperature

3.1.6 The seventh. eighth. ninth. tenth and eleventh interface display ECM. TCM. ABS. AIR. Retarded
information. as shown in Figure-8. 9. 10, 11. 12.

DTC OF ECM

NO: SPN FMI SA

Figure-8 ECM Code

DTC OF TCM

NO: SPN FMI SA

Figure-9 TCM Code
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DTC OF ABS

NO: SPN FMI SA

Figure-10 ABS Code

DTC OF AIR

NO: SPN FMI SA

Figure-11 AIR Code

DTC OF RETARDER

NO: SPN FMI SA

Figure-12 Retarded Code
3.1.7 The thirteenth interface display online module. as shown in Figure-13.

MODULE
°© QKM  °ZKM °© DKM
©c QDM  oHDM e HKM
° QM °© HDK °© CGM
°©TY] °TY2 °© TY3
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Figure-13 Online Module
3.2 Dashboard Set

3.2.1 First, Press S1 go to set interface, Second, Press S2 and S3 flip the interface up or down.

Could Set Time. Set Backlight. Set VehPPK. Set MotPPR. Clear Trip A. Clear Trip B. ClearTA.

Clear Oneway OC. as shown in Figure-14. 15, 16, 17. 18. 19, 20. 21

P Set Time
Set Backlight
Set VehPPK
Set MotPPR

Figure-14 Set Time

Set Time

P Set Backlight
Set VehPPK
Set MotPPR

Figure-15 Set Backlight

Set Time

Set Backlight
P Set VehPPK

Set MotPPR

Figure-16 Set VehPPK
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Set Time
Set Backlight
Set VehPPK

Set MotPPR

Figure-17 Set MotPPR

Set Backlight
Set VehPPK
Set MotPPR
Clear TripA

Figure-18 Clear Trip A

Set VehPPK
Set MotPPR
Clear TripA
Clear TripB

Figure-19 Clear Trip B

Set MotPPR
Clear TripA
Clear TripB

P Clear TA
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Figure-20 ClearTA

Clear TripA
Clear TripB
Clear TA
P Clear Oneway OC

Figure-21 Clear Oneway OC

3.2.2 Set Time .First press S1 go to set interface, Second press S2 or S3 choose Set Time position as

shown in Figure-14, Third press S1 go to Figure-22.

2012 - 08 - 07

12 :20

Figure-22 Set Year
Finally press S2 and S3 could increase or decrease years. After set year, could press S1 choose Month,
Day. Hour. Minute as shown in Figure-23. 24, 25. 26.And press S2 and S3 could set Month. Day.

Hour. Minute. After Set press S4 two times return main interface.

2012 - 08 - 07

12 :20

Figure-23 Set Month
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2012 - 08 - 07

12 :20

Figure-24 Set Day

2012 - 08 - 07

12 :20

Figure-25 Set Hour

2012 - 08 - 07

12 :20

Figure-26 Set Minute
3.2.3 Set Backlight. First press S1 go to set interface, Second press S2 or S3 choose Set Backlight

position as shown in Figure-15, Third press S1 go to Figure-27.

3-1



& KNG LONG Operation Instruction

Set Backlight

Backlight 80

Figure-27 Set Backlight
Finally press S2 and S3 could increase or decrease backlight. After set backlight, press S4 two times
return main interface.
3.2.4 Set VehPPK. First press S1 go to set interface, Second press S2 or S3 choose Set VehPPK position

as shown in Figure-16, Third press S1 go to Figure-28.

Set VehPPK

VehPPK 0624

Figure-28 Set VehPPK
Finally press S2 and S3 could increase or decrease VehPPK. After set VehPPK, press S4 two times
return main interface.
3.2.5 Set MotPPR. First press S1 go to set interface, Second press S2 or S3 choose Set MotPPR

position as shown in Figure-17, Third press S1 go to Figure-29.

Set MotPPR

MotPPR 0173

3-1



(%) KING LONG Operation Instruction

Figure-29 Set MotPPR

Finally press S2 and S3 could increase or decrease MotPPR. After set MotPPR, press S4 two times
return main interface.

3.2.6 Clear Trip A. First press S1 go to set interface, Second press S2 or S3 choose Clear Trip A
position as shown in Figure-18. Third press S1 clear Trip A and auto return main interface.

3.2.7 Clear Trip B. First press S1 go to set interface, Second press S2 or S3 choose Clear Trip B
position as shown in Figure-19. Third press S1 clear Trip B and auto return main interface.

3.2.8 Clear TA. First press S1 go to set interface, Second press S2 or S3 choose Clear TA position as
shown in Figure-20. Third press S1 clear TA and auto return main interface.

3.2.9 Clear One way OC. First press S1 go to set interface, Second press S2 or S3 choose Clear One

way OC position as shown in Figure-21. Third press S1 clear One way OC and auto return main interface.

Appendix A ZB271M Dashboard Pin Definition

Table A Pin Definition
Pin Name Color Remark
1 VPP Red
2 GND Black
3 WAKE UP1 | Red Connected to WAKE UP?2 inside
4 CANHI1 Yellow Connected to CANH2 inside
5 CANH2 Yellow
6 CANLI Green Connected to CANL2 inside
7 CANL2 Green
8 Empty
9 Empty
10 Empty
11 WAKE UP2 | Red
12 Empty
13 Empty
14 Empty
15 Empty
16 Empty
17 Empty
18 Empty
19 Empty
20 Empty
21 Empty

3-1
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Appendix B ZB271M Signal Bar instructions
Icon Name Color
4= Left turn light Green
=) Right turn light Green
;’@. Front fog light Green
(@) ABS Yellow
‘$ Rear fog light Yellow
-{j_{j_ Preheater Yellow
<~ Alarm of oil pressure Red
}Eﬂ Engine fault Yellow
E High beam Blue
R Return Red
(@) Alarm of gas pressure Red
-Ci— Clearance Lamp Green
ASR Avoid side slide Red
Charge Red
®) Parking light Red
:‘;:E. Low beam Green
‘;‘.E:‘.“ Alarm of water temperature Red
i] Alarm of Fuel Low Red

3-1
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Appendix C ZB271M LCD Alarm instructions

Icon Icon Name Icon Icon Name

1 Front Door = Low Power

1 Middle Door \@: Alarm of water level
ECAS Fault @ Concentrate lubrication

Engine cabin

&R X , A= Alarm of oil filter

L temperature too high e

== Lack water alarm of

(WL wW.e —E“'— Alarm of oil filter
ﬁ Rear cabin door Rear Door

:ulr Alarm of Retarded

Left cabin door

‘g ()E temperature

— bad
Q’ Right cabin door &5 Fault of turn light

E Alarm of Oil

Alarm of ECAS

= Temperature
(@) Brake Light Fault CRUISE Cruise

E Safety Door (O} Brake Light

-
() Break Wear [jE Antifreeze controller

3-1
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Illustration of switch and indicator

Number of switches , indicators and each own position may vary with the vehicle model and configuration
state, please refer to the flowing sheet :

Switch Name Color Function Notes

. . Pressed on top: interior lighting OFF
Daylight lamp | White T
Pressed on bottom: interior lighting ON

. Pressed on bottom: all turning indication
Hazard alarm lamp | White .
lamps will turn on and flash

L Pressed on top: the luggage cabin lamp OFF
uggage . .
8808 White | Pressed on bottom: the luggage cabin lamp

compartment lamp ON

Pressed on top: the ventilator is turned off
Ventilator White | Pressed on bottom: the ventilator is turned
on

) Pressed on top: the front fog lamp OFF
Front fog lamp | White
Pressed on bottom: the front fog lamp ON

) Pressed on top: the rear fog lamp OFF
Rear fog lamp White
Pressed on bottom: the rear fog lamp ON

. ) Pressed on top: the reading lamp OFF
Reading lamp White .
Pressed on bottom: the reading lamp ON

) ) Pressed on top: turn off defrosting function
Front windshield . ]
. . White | Pressed on bottom: turn on defrosting
defrosting switch .
function

Heating water Pressed on top: the valve is switched off

White

valve switch Pressed on bottom: the valve is switched on
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Fresh air
ventilating switch

Pressed on top: the ventilation function is
switched off

I
White o :
50 Pressed on bottom: the ventilation function
e is switched on
é Pressed on top: the electric horn is turned off
; Horn White | Pressed on bottom: the electric horn is
L= turned on
/ o . Pressed on top: the function is switched off
Disinfection ) . .
. . White | Pressed on bottom: the function is switched
_ function switch
m on
Pressed on top: turned off the monitor
Reversal monitor . power
, White .
power switch Pressed on bottom: turned on the monitor
power
P Pressed on top: turned on body restoration
. function, the body start restoring action.
Body Kneeling .
. . White | Pressed on bottom: turned on the body
function switch ) ) ]
Knee/ ing kneeling function, the body start kneeling
action
Pressed on top: turned on the body
Body height adjust function, the body start raising
raise/descend White | Pressed on bottom: turned on the body
switch height adjust function, the body start
descending
Pressed on top: the body height restore to
the normal height state from 2th height | When  driving in
Body 2th height . location. rugged road, raise the
White

adjusting switch

Pressed on bottom: turned on the body
height raise function, the body start raising
the 2th height location.

vehicle body height for
safe.
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Switch Name Color Function Notes
Retarder Pressed on top: the retarder foot-control
foot-control . function is turned on ;
. White
function Pressed on bottom: the retarder foot-control
release switch function is turned off
1) While only turn on
the switch, could
supply power only
. for 2 minutes;
Pressed on top: turn off the wvehicle ] .
2) Meanwhile, if also
Emergency ) power D
_ White _ rotate the ignition
power switch Pressed on bottom: turn on the vehicle
key to ACC or ON
power ;
shift, thus could
supply power for
long.
Front . .
. . Pressed on top: the sunshade will be raised
windshield . ]
White | Pressed on bottom: the sunshade will be
sunshade
. descended down
switch
Rearview ) )
. Pressed on top: turn off defrosting function;
mirror
, White | Pressed on bottom: turn on the defrosting
defrosting .
i function.
switch
Front
. Pressed on top: close the door
passenger door | White
i Pressed on bottom: open the door
switch
Rear passenger ) Pressed on top: close the door
. White
door switch Pressed on bottom: open the door
Pressed on top: turned off the power, folded
. . . the TV
Flip TV switch | White

Pressed on bottom: turned on the power,
unfolded the TV




Operation Instruction

Pressed on top: turned on the high shift

High/low shift . function
_ White .
switch Pressed on bottom: turned on the low shift
function
The powder will be burst
. . out and coated on engine
Engine cabin .
. . ) cylinder block so as to
fire Pressed down : extinguisher will be activated
L Red block up flame and
extinguisher .
i combustion. Don't test to
switch )
press this button down at
normal condition
Driver window Pressed on top: turned on the raise function
raise/descend | White | Pressed on bottom: turned on the descend
switch function
. ) Pressed on top: turned off the defrosting
Driver window )
. function
pre-heating & . .
. White | Pressed on bottom: turned on the defrosting
defrosting .
. function
switch
) Pressed on top: turned off the engine
Engine . .
) . diagnose function
Diagnose White .
. . Pressed on bottom: turned on the engine
function switch . )
diagnose function
Pressed on top: turned off the engine cruise . )
) ) . we advise clients not to
Engine cruise ) function ) )
. . White ) use this switch
function switch Pressed on bottom: turned on the engine
cruise function
Pressed on top: turned off the engine cruise . )
. we advise clients not to
Cruise set . set ] )
. White ) use this switch
switch Pressed on bottom: turned on the engine

cruise set

3-2
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Indicator lamp Color Function
& Red Engine fault alarm
- Yellow Exceeding emission standard indication
| ﬂ Red Gearbox oil temperature over-heat alarm
# Red Gearbox fault alarm
Yellow Kneeling function work indication
Green Body keep 2th height state indication
1 Yellow ECAS alarm indication
Red ECAS function fault alarm
Yellow Vehicle require maintenance indication
White Engine wait starting indication
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CC350-355 series A/C Operation

Equipment Description

SPHEROS s aw condifoner equpment, models CC330H roof top, are composed by two Evaporator modules, a
Condenser module and 2 Compressor The svstem 15 mier hinked by copper pipe which conduct the refiizerating zas
compressed at the compresser by means of s components. As a result, refrizeration takes place The elactrical system s
composed by a power panel with fuses and relays as well a5 an electromic contoller that controls the selected temperatine
marde the velucle The elaciical system 15 mber connected to the vehicle altermator and battery:
Component: Location

Cormoiu s v fonr Mulay plets Adr olroatation

1. Imtroduce
CC350H 15 an aw environmental conirol systems for velucles wath funchon to awtomate control reflzeration and heatmg,

1.1 Control Panel Function Introduce:

1. Intemnal / external tamperature switch 2. Excternal temperature display lights
3. Internal temperature display lights 4. Upwards

5. Dorwnwards 6. Air updates (fresh air optional)

7. Automstic mode 8. Air updtes lizhts (frech air optional)
9. Antomztic mode display lishts 10. Ventilation button

11. Ventilation speed display lights 12 Heating mode button
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1.2 Numeric Dizplay

The taro dimts monerie display 15 nzad for infoonung the operator how the system 1= workonz. When theve 1= no funchon
active the display shows OF. Normally display shows the set point when 1o Awto Mode and the blower's spead when m
Ventilatron Mode.
1.3 Setpoint

Set pomt 15 the desired temperature moida the velncle. To change 1t 15 necessary that the awto mods 15 selected. Press
mm&eﬂ-pﬁmtmpmamnﬁhshmnmdmy&ﬂmhdwm E or ﬂ-
1.4 Vennlation Aode

The ventilafion fanchion 15 actvated by the key m There are three operanion blower's speeds. To change the blower'z
speed the ventilation fimction must be selected. Prass m . Then, the speed will be shown and may be admsted by
pressng ar ﬂ When vou salect the venfilabon function. the damper (air renovation) 1s automatically opened For

closms the damper, the operator st press the key k- and v At this time the indoor amr will be normal cyele.

B [iemrisiion] ——
r 1 \
{ P 1w
' t
- B @
: d ' f
(veviitagaol~— 1 — Coossimio)
' t

} t
N CapmirD

N

Ventlahon Dhsplay Indication

Hgh ud

j
L
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1.2 Frezh Aar/Awr Circulation

There are two system operation modes: Intelhrent mode and marnal mode.

The smart air mode sutomaneally controls according to the temperature condrions (mternal, external and for renovating
the amr inade the velnela). The momnal mode allows the dover to control the opeming of external air marmally.

When the auto mode 1= activated. it 1= selacted szt s Thiz operafion ensbles the damper fo operate 1o 3 way that it
alwavs seaks for the best comfort and thermal balance conditions a5 well savmg fual

To change the danmper state, please press znd the panel shows the damper statue -

Indieation | Damper state

a F’ Crpen
J"_- i Closed

When the damper state 15 shown press to open or to close the damper door. The display pomt will to tum off
and the mamial mode 15 mken over. After 10 pormtes, the svstem refums to smart mode. In the smart an ovode, the damper
automatically opens, and after 10 seconds closed. Then 10 munutes [ater restart agamn, and curenlate like this. Thas wall just

happens when the miternal temperature 15 between 3° C over Set Pomnt and 3° C below setpomt. The fesh awr Sap open and

close automztically and the ovele 15 according the parameters do and df . Accordins to imdustry standard of Chinz, the do
parameter 15 305, and the df 15 %oon. They both can be remstall in accordance wath wser's requirements.

When the external temperature 15 below 15° C m cool mode, the system tnes to cool down only with fresh air. The clatch
wats | minute to engage. After elapsed this time the system checks if temperahore reduces at least one degree. These 15
repeated until the teroperature didn’t reduces 1°C each ommite. then cluteh 1= enzaged.

1.6 Auto Mode

Aute mode provides 2 full automatic control mside the bus. You just need to press and set the desived temperature. The
system 15 designed to waork by itself in arder to select the best operation mode to reach the set point.

In the auto mode, the blower's speed, 15 wsnally automatic. However the operator may fixed the speed manwually,
following these staps:

-Tum on the Awto Mode pressimg mhﬂ-
- Press E kev. The blowers speed will be shown on display dwing a few seconds;

- If the operator press E m’ﬂ kev wlule the spead 1= bemng shown the speed lad will tom on. This mdicates
marmal speed mode;

- Use and keys to select the desire speed: To retum back to automatic control, press kev.
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1.7 Tezt Mode
The system offers a test mode to diagnose the whole device, with acmation of the owiputs and checking of mputs.
Arcess to the module, 1n accordance wath the following steps:
- Prezs symultanecuchy m and Etﬁemmﬂical display wall exdubei . _ . then enter the password /4.
- Uszing the E ke to increment the decimzl and to meremnent the wmit
- Pross the E kev to confirm If the password 1= wrong, the panel will display mternal temperatme. After the access

password 15 confimed. the confrol board wall display ™1", then the all mput wall be confinmed
- Press E to convert betwreen npat and outpat.

g T
-Preaiﬂthecnnu'olbmrdwﬂi displzy (L or O to show it is mput or output. If ©t 15 imput (1), the LED
mdicator kght 2 wall reads the mput state. If the light flashimg, 1t shows the parameters mput closed. and 1f not flashing . o

showrs parameters wmpat open.

- B you choose output parameter (), press B to open and'or shut down. In this case, the LED lizht 15 on , and that
midicate cutput parameters 15 oo

-Prﬁsﬂnrﬂ to convert between input and oufput. If open the cutput fimchon, the all befiore set wall be shut
down

- To withdraw the chosen mmput or output moda, please press E: and then press again that will be ok.

Input Funfion LED LED Bhnking
- : Ome or both pressure switches m FATT status.
] Prezswre swatches inpaat Both pressure switches are OK ]
Check connections and pressure switches.
i ICE Senzor-Freezing of ICE Sensor mdicates that the system 15 frozen.
i1 e ICE sensor OF
evaporator seIpentine input. Check ICE Sensor and connections.
Start beating system- Show the Heating plate GL-W002 1=
e _ ; _ Haating plabe GL-WO002 is not exist.
enter. The curment hesting state. exast Startit, that's OFE
Chriput Descriphon
-DLI'? Thons on blowess at low speed
o ! Twms on blowers at mednim speed
DL} Twrns on biowers at lugh speed
fa _-? Crpen air renovaton damper
fa '-'f Tumns on fans{Condenser motors)
o S Twm on water pump
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ob (Oipens voof heating valve(30% ¥in case thare is hesting }
ol Cpen roof heating valve (65% 1 | in case there iz hasting
abB Opeis roof hesiting valve (99% ) (i case thisre i hediting )
;:H Gas charge fumetion, allows refniperation to ke place, mdependently the control

Function EH can make the ar-conditomng to work not considening the internal temperature. When the mtermal
temperature 15 ot 5o lngh to start ar-condibonme, but we want to start it to take test, we can use ths fincton. All the other
protecton funchons will be open m this mode.

The an-condiioning conirol system has other fimetions, such as record mummber of fauliz, the compressor's whole nnnimz

tume that from 1t starts and so oo

3-3



() KNG LONG Operation Instruction

Pre-heater Operation (Webasto) Standard Timer

1. General Y 1
I I

;200

The standard digital timer enables you to preset the

_ . 5
start of the heater operation up to 7 days in

4
advance.
It is possible to program 3 different starting times, 5
only one of which can be activated. 6

The standard digital timer features a wakeup alarm
function.
When the ignition switched on, the timer displays

the current time and the day of the week. 1. heater “on” indicator
When the heater is switched on, the display and 2. day of the week

the buttons are illuminated. 3. time display ‘
After the power supply has been connected, 4. memory location
all symbols on the display will flash. 5. a‘larm indicator
The current time and weekday must be set. 6. tme

7. program selection

2. Operation 8. instant heating
The timer can be operated in that all flashing symbols 9. reverse

can be adjusted by means of the 10 and 9 buttons. 1(1) forvs;ard

. pane

If the buttons are not pressed within 5 seconds,
the time displayed will be stored.
If the 10 and 9 buttons are pressed for more than
2 seconds, the fast time-setting mode is activated.
If the ignition is switched off while the heater is operating in the continuous mode, the
remaining operating time of 15 minutes is displayed and the heater continues to operate for this
period of time.

3. Switch the heater on
Manually: by pressing the button 8 (continuous heating mode)
Automatically: by programming the heater starting time

4. Switch the heater off

Manually: by pressing the button 8

Automatically: after the programmed operating time has elapsed.

With the heater running: by programming the remaining operating time

5. Setting time/day of the week
Press the 6 button for more than 2 seconds-time of the day if flashing-and set the clock using
the 9 and 10 buttons. Day of the week is flashing — adjust the day of the week.

6. Viewing the time

With the ignition switched off: press the 6 button.
7. Programming heater starting time:
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Press the 7 button — the memory location is flashing — using the 9 and 10 buttons set start of the
heater operating time. Day of the week is flashing- set the day of the week. By repeatedly
pressing the 6 button, memory locations 2 and 3 can be programmed or the time display mode
can be reached.

8. Recalling/erasing preset times

Repeatedly press the 6 button until the desired memory location is displayed. To erase the
preset time, press the 7 button several times until the time of the day is displayed instead of the
memory.

9. Programming duration of operating time The heater must be switched off. Press the 9
button for 3 seconds — operating time is flashing — and set the desired operating time (10 to 120
minutes) using the 9 and 10 buttons.

10. Setting the remaining operating time

Set the desired remaining operating time (1 to 120 minutes) using the 9 and 10 buttons. The
remaining operating time refers to the time the heater still continues to remain in operation and
the ignition switched off.

11. Setting the wakeup time
A wakeup time can only be programmed on the standard digital timer. The wakeup time is not
bound to a specific day of the week.

Repeatedly press the 7 button until the bell symbol Q appears on the display. Set the
desired wakeup time using the 9 and 10 buttons. The alarm clock turns off after 5 minutes or
when one of the buttons is pressed.

12. Recalling/erasing the wakeup time
Repeatedly press the 7 button until the bell symbol.‘r:1 appears on the display — read off

wakeup time. To erase the wakeup time: press the 7 button until the bell symbol ™ is no
longer visible on the display.

13. remote control
Possible by means of an optional external “instant heating” button

14. Vehicles with ADR equipment

On ADR vehicles it is not possible to program a preset starting time. The remaining time is
shown on the display while the heater is in operation. The clock can be set. The alarm clock
function can be programmed on the standard digital timer.
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NANFENG Panel Operation Description:

BURNING | - ;;-5. '.;..J’ -
= ]

" MANUAL SETTING
POWER AUTO “TEMPRETURE

i=ielnina

'"‘"llla.'.f

NANFENG AUTOMOBILE EQUIPMENT CO. , LTD.

1. Heating panel power switch: while pressing the button 1, the panel lamps are turning on
or turning off, meanwhile, the heating opened or closed.

2. MANUAL/AUTO mode setting : while pressing on the button 2, may change over different
mode state, once in AUTO mode, the water valve would open automatically and keep
heating for room as far as the room temperature is below the temperature value which the
system was already pre-established in advance; once in MANUAL mode, the WATER
VALVE lamp lit on, the water valve keep opening all the time..

3. Temperature setting : In MANUAL mode state, if intend to adjust the room temperature,

may press button 4 or button 5 until your desirable temperature value, but your operation
should be pressed on the button 3 simultaneously.
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Gearbox Operation
Transmission model (Automatic gearbox ZF 6AP1200B)

Fuszh-button control with diagnostics connector,
Variant with 3 push buttons, horizontally arranged (details may be different from illustration)

Fig.1

Push-button control with diagnostics connector,
variant with 6 push buttons, horizentally arranged
[details may be different from dlustraton).

Fig.2

Operation Instruction ( as per Fig.1 or Fig.2 panels)

1.1 Push-button control with diagnostics connector
1.1.1 Variants

Wariants: 3, 4, § or & push buttons for speedrange
zelection, horizontally or vertically arranged:

E

Fewerze

IMeutral

N
D = automatic forward driving range (Drive)
optional:

1,2, 3 =limited forward driving ranges

For a description of the driving ranges zee Section | )

1.1.2 Push-button illumination
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Brightmess levelz 1 (low) and 2 thigh) are available for
push-button illumination,

Turning the vehicle key into driving position cauzes the
mystemn to perform an automatic illuminaton test, All puszh
buttons will be illuminated for appros 1.2 5 atlewvel 2
before the system changes tolevel 1 for easier location of
the push buttons,

After depression of a push button it will be illuminated at
lewel 2 az soon asitizaccepted by the electronic control
T StE.

Display of exrors:

* Muminationlevel 1is retained despite depressed
push button

Poszsible cauzes

- Information needed for ilumination iz not provided by
the electronic control unit, In such a caze, normal
driving iz sill possible,

-  Hardware defect on push-button selector

= Depressed push button flashes

Canze Push button iz not accepted by the electronde

control unit (for potential cases see Section 1.3and 1.4)
1.1.3 Push-button selector position

NOTE

If zeveral push buttons are selected at the same ime, the
smallest gear locking button selected will be actsated,
Example: If push buttons 3 and D are accidentally
depreszed at the same Hdme, push button 3 will be
actvated.

1.2 Driving range

DOriving ranges are selected through depresszion of the
regpective push buttons of the push-button range zelector

(see Section 1.1) ,consult the vehicle operation instructions

for precize information about the gearz engaged in each of
the speedranges

A defined range of gearsis assigned to each drivingrange.
Gearshiftz are only executed at shift points defined by the
electronic control unit.

Manual inter vention in the automatic shiftng process
(zhifting through driving ranges) isnot expedient.
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.&. DANGER ¢

If the push button "N~ Is depressed during driving
opsration, the power flow between englne and output
will be Intemupted.

Engine and retarder braking actlen ar: then lost.

Rlsk of accident! - Apply the braks!

Foraafety reasons, when faulta occurln the electronlc
comirol unlt, or whenever there 13 a powerfallure, the
tranamizslon will automatically select "Neutral™.

1.3 Starting the engine

The enginemay only be started under the following
conditions

= Vehicle standztll
= Actwvated zervice or parking brake
*  Push-button selector in Meutral poziton ["177)

NOTE

Btarding interlock: If the push-button selector iz notin
neutral positon, engine start will az a rule be prevented,
For details c onmlt thewehicle operating instructons of
the wehicle manufacturer,

Itmay bepossble to start the engine when the push-
button zelector iz notin neutral position. In such a caze,
the push button depressed will flazh after the engine

Starts (see Section 1.1.2) and the transmission will remain

in Meutral, To drive u:uﬂ';,-the puszh button “I9° will then

Have to be depressed and subsequently (see Section.1.4)

the desired drivingrange push button on the push-button
range selectar,

CAUTION
Only jump-start on the battery, never on the starter! Do

not turn the vehicle key while driving!
1.4 Engaging a gear

CAUTION
Never operate the push-button range selector and step on
the accelerator at the same tim e!

wWarm up the engine for about 5 minutes, with the push-
button range selector in neutral position, after prolonged

standsHll at ambient temperator es below -20°C,

1.4.1 Standard
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=  Accelerator pedal inidling postion

" Ny, < 900 rpm

= Vehicle standstll

= Activated zervice or parking brake

= ZBelect degir ed driving range by depressing-
corresponding push button on push-button range
sel ector,

In the following cazes engagement of a starting gearis
prevented by the electronic control unit in spite of a
zelected driving range (push button depressed). In such

cases, the pushbutton depressed will flash  (see Section 1.1.2)

= Accelerator pedal operated

" Iyyg =900 r1pm

= Driving speed =approe. 3 kmyh and driving range
selected do not correspond to actual driving directon.,

= Transmizzsion oil sump temperature below -20°GC,

1.4.2 Transmission with additional functions
1.4.2.1 Additional function “ Gear Release”

[Addifonal installaion by vehicle manufactarer,
recommended by ZF!)
Procedure as described under 1.4.1. In addition to the
cases mentioned under 1.4.1, engagement of a starting

gear iz prevented by the electrondic contraol unitin spite of
a zelected driving range (push button depressed) in the
following casze In thisz case, the push button depreszed

will flash (see Section 1.1.2)
1.4.2.2 Additional function “ Additional pushbutton reverse gear”

For engagement of the reverse gear, depress the B push
button of the push-button range zelector and promptly also
the B push button on the instrument panel.

Femaining procedure az dezcribed under | 4

In addition to the cazez mentioned under 1.4.1

engagement of the reversze gear will be prevented by the
electronic control unitin spite of the depressed B push

button of the push-button range zelector in the following
cage. In thiz case, the F push button depressed will flazh

(see Section 1.1.2)

= Additional F push button on instrument panel not
depreszed

1.5 Starting
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After selecting the appropriate driving range, wait for
appro 1to 2 seconds, then release the brake and
accelerate,

Depending on wvehicle configuraion and loading state, the
vehicle may start atlow speed on a level track or on a
slight uphill grade after release of the brake, If alower
driving speed iz desired, thiz mustbe realized through
operation of the brake pedal.

& DANGER!

* Inthe event of reduced arlp of the front wheels, s.q.due
to blacklce, locking of the front wh esls may occur.
The wehlcle can then no longer be steered.

+ On major uphlll grades, akwvays accelezrate with the
parking braks acthrated
Do not relzase the parking braks before you can fesl
propulslon. RISK OF ACCIDENT caussd by vehicle rolling
bac kaamdsl

* Fast rolling backwards In a forward gzar, or rolling
forward In the reverse gear, Is not permitted and may
result In stalllng of the engine and loss of steering
support.

= Always start with great care and gentle acceleratlon
when starting nzar persons or obstaclzs In ord er to ruls
out any risks.

1.6 Downhill driving

Eefore driving down steep gradients, select driving range
1, 2 or 3 on the push-button speed range selector, az the
sitnation may require. Thislimitz upshifts,

& DANGER |
In an extreme case, the hold mode will be cancelled to
protzct the englne.
In 2uch a case, the tranamisslon may shift up to the
hlghest gear Irrespe ctlve of driving mnae sclected.
RISK OF ACCIDENT?
Watch revmeterd

1.7 Change in direction of travel
Before changing from Forward to Reverse or vice versa:
= Eringthe-wvehicle to a complete stand =1l

= Depresz push button “N* on the push-button range
selector

. Continue as described under Section 1.4
1.8 Kickdown (forced downshift)
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Toutilize mardmum engine power, higher shift points can
berealized wia the kickdown switch (zeeillustration) or
the CAIM systemn (for acceleraion or on uphill grades).

* Depress theaccelerator pedal besond the fulldoad
action point (kickdown posiion).

NOTE
Use of the kickdown functon inereaszes fuel conmumption,

/ — Accelerator pedal

Full [oad
[action paoint)

. - /— Eickdoen
1;'“‘3:: [Forced
o 1_,_,-'1 T

}*///D//;" Downshift)

624

—
- j'{
Fickdown switch

1.9 Retarder operation

The retarder iz a gear-dependent hydrodynamic brake
which operates withoutwear, The retarder should be uzed
for every braking acon, Thiz extends the life of the
service brake, The retarder can be operated wia a hand
lever andfor the brake pedal

When control takesz place excluzively via the brale pedal,
there izsumally a rocker switch “Retarder OM/OFF" on the

instrument panel.

In the event of manual-lever control, thelever must be
refurned to neutral positon after each braking acton,

Consult the wehicle operating instruetion s for more details
on retarder control,
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Conditions for retarder operation

Retarder operation iz accepted by the electronic control
unit only under the following condbon s

»  Accelerator pedal inidling posifon

= Aforward gear iz engaged

= The driving speed exccesds approz 3 kmih
= The ABS system iz not active

If any one of these conditons is not fulfilled with the
retarder engaged, the retarder will be deactvated,
When the madmally permitted oil temperature ace, to

Section 1.1.2 izapproached, the retarder’z performance

will be reduced or the retarder will be dizabled by the
electronic control unit,

& DANGER |

Rlsk of accldent due to reduced braking powerl

The retarder must be deactvated using the "Retarder
OM/OFF" switch in the following cases:

= Onicyroads
If an electronic braking systern (EES) and/or antlock
systemn (AB3) iz available, mamial retarder shutdownis
notrequired.

* When the permitted oil temperature acc, to Zecton
21%isexceeded,

Options for mammally deactivating the retarder:

= Zetthe "Retarder OM/OFF" switch to the OFF posiion
(if available)

* Zethand lever to zero position (if available)

= Depress pushbutton "M" on the pushbution range
selector and thus engage transmission neutral
CAUTION: Only in emer gencies on black ice if there
is no other option for swit ching off the retarder
available.

1.10 Stopping, parking
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Stopping

The wehicle can be stopped at any time through actvation
of the zervice brake, irrespective of the positon of the
push-button range selector, In such a case, the automatic
electronic gearchange unit will engagethe appropriate
starding gear. Owing to the propulsion of the conwerter,
the wehicle may come to a standstll on a slight grade even
without actuation of the brake.

= Achtvate service or parking brake

In the event of a prolonged halt, the push-button zelector
should be zet to the nentral posidon,

.&\ DANGER!
If the braks 13 not actlvated, the vehicle may start
moving even without actuatlion of the accelzrator
pedal.

Transmissimn with fimcion “Atomatic Idle Shift” [AIS)

The automatic electronic gearchange unit will zet the
tranamission to “Meutral” if the following conditions
presvail simultaneouslse

* Wehicle approaching standstll
*  ZBervice or parking brake activated
= Accelerator pedal inidling posifon

The range selected last on the push-button zelector will be
retained, Az soon as one of thethree conditonzno longer
prevails, the appropriate starting gear willbe engaged.

Parking

»  Actvatethe parking brake
* Thendepres: push button "* on the push-buttonrange
zelectar

& DANGER |

Beforz lzaving the vehlcls,

ahvays acthvatz the parking braks. When the englne 1a
swltched off, thers s no dirsct connectlon between
engine and axle. The vehlcle can start to roll!

1.11 Towing
1.11.1 Towing vehicle with coaxial transmission
1.11.1.1 Transmission is functioning
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= Push-button range zelector in Meutral posidon,
= Miaw, towing Hime: 2 hours,
= Mz towing speed:

Intercity and city buszes 25 kimm/h

Coaches: 35 km/'h

NOTE
At an ambient temp erature below -15°G, the maxdimally
permitted towing speed iz 5 kmyh,

1.11.1.2 Transmission damage suspected

CAUTION

If transmission dama ge is suspected, the propshaft
flange between transmission and drive shaft must be
disconne cted.

Exception: In a dangerous sitnation, towing without
separation of the drivetrain iz permitted untl the wehicle
hazleft the danger area (e.g. intersecton, tunnel, etc.).

1.11.2 Towing vehicle with angle drive transmission

When a wehicle with angle drive transmizsion iz towed,
the propshaft between ransmizsion and powered ade
st alwaysz be dizconnected.

Exception: In a dangerous sitnation, towing without
separation of the drivetrain iz permitted untl the wehicle
hazleft the danger area (e.g. intersecton, innel, ete,).

In such a cazethe following condifions applw

= Push-buttonrange selector in Meutral pozition,
= MMac towing ime 10 minutes.
* Mlax towing speed: 15 kmy'h

NOTE
At an ambient temperature below -15%G, the masdmally
permitted towing speed iz 5 kanfh,

1.12 Temperature monitoring

Transmizzion temperature monitoring iz performed by the
electronic control unit, Oil sump temperature and the oil
temperature on the retarder output are sent to the vehicle
computer via CAM, Depending on the wehicle application,
alert dignals will beissued when the permissible
temperature limit values are excesded,

Consult the wehicle operating instructon s for more
details,

When the permizsible temperature limit walues are
approached during retarder operation, retarder
performance will bereduced by the electronic contreol
unit,
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Action to be taken in the event of a temperatore alert:

= Driveinpartialloadrange
= Using the “Retarder ONJ/OFF switch:
Deactivatetheretarder

If thiz does NOT cmusethe oil temperature to drop:

=  Btop the vehicle,
=  Futpush-buttonrange selector in Meutral positon,

= FRunengineatraizedidle speed,

NOTE
If, after a few seconds, the temperature doesnot decreaze
to the permitted range, thiz may be due to:

= 0il lewvel too low or too high,

*  Contaminated wehicle heat eccchanger,
= Defective cooling circuit,

= Transmizzsion damage

Inform ZF Service Center!

—

.13 Status monitoring/warning lamps

The diagnostics syetem of the electr onic control unit
monitors the transmizdon status every ime the wehicle
systemn voltageiz switched on and continuously while the
vehicleiz in motion,

Warning la mps

Faults are indicated by warninglamps lighting up (red or
yellow) andfor by warning messages which appear on the
driver's dizsplay panel (consult the wehicle operating
Insructon ),

If a zelected driving range iz not accepted by the ECL, the
push button depressed on the push-button speed range

selector will flash  (see Section 1.1.2)
1.14 Transmission response to a malfunction

To protect the fransmission in the event of a malfuncton,
the following responses are provided:

Shift into Neutral:
In the event of sericus malfunctons in the power sapply
tothe ransmizsion, e.g. short circuit,

Enpagement of emergency operation mode
(see Section 1.14.1)
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If there iz an interraption of CAIN commmunication or a
lozz of speed information,

& DANGER |

The following appllzs In the event of a malfunctlon of

the tranamilzslon system:

* Serlous risk of tmnamlsslon damage

* Limhted system monktoring
RISK OF ACCIDERT!

+ Contlnuatlon of the tdp 13 only allowed Fthe tmost
care Is practiced by driving as slowhy and
forzalghtzd a3 poassalbls.

1.14.1 Emergency operation

Depending on the fault prevailing, the following
limitations may ocour during emergency operation:

* FRetarder function limited or not available,

»  Automatic Idle Shift (AIS) functon not available,
* Mo acHvation of the engine brake,

=  Torgue converter lockup clutch (WE) open.,

= Limitation of engine torque for fransmi ssion protecton
no engine control).

= Poorer shifting quality or no gearchanges,
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WABCO ABS BASIC INTRODUCTION

1.

Introduction

Artidock Braking System s (&B%) ar
-to use anather cammon term - au-
tomatic anti-lock system s - are uzed
to prevent a wehide's wheel from
locking a2 a result of excessive op-
eration of the service brake, espe-
cially on a slippery road surface.
Thusz lateral contral an the wheels
being braked is maintained even st
full brake application or in panic
braking situations to enzure the cor-
nering stability and steerability of &
vehicle or a tradardrailer combina-
tionto the grestest possible physical
extent.

Atthe zame time, the objedive izto
optimize the wilization of the availa-
hle adhesion coeffident between
tyrez and the road surface and thus
vehicle retardation and stopping dis-
tance.

High-performance 485 far comim er-
cial vehicles was first introduced st
the end of 1931 by MercedesBenz
and WARCO after elementary ays-
tems had been used in the US4
from the mid 70s.

System design and control princi-
ples of this 4-channel system with
individual wheel control (4 sensars -
4 modulators, called 454M below)
were subzequently highly success-
ful in the European market for cam -
merdal wehides and became the
basiz for a wodd-wide standard far
all commercial vehicles with power
hrakes.

ABS and ASR have proved their val-
ue az 4- and B-channel sydems in
commercial vehicles. The reliahility
of systems and components fom
zeries production iz excellent, in
spite of their complexity. The de-
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mand iz rizing not only in Gemany
and Europe of lsrael and Sustralia,
but alzo inthe USA and in Japan.

Az iz generally known, the EEC and
other legal reguirementz demand
autom stic anti-lock braking system s
far certain type s of commercial wehi-
cles.

It iz these provisions and measures
which have resulted in the even
more widespread uze of ABS and in
greater numbers being produced,
thiz in turn has allowed cost reduc-
tionz to ke implemented, in spite of
keen competition. WABCO has now
developed the 4t generationof ABS
and A8=IASR. The D generation of-
fers different variant= in the form of
modular system designs.

Theze are bazed on state-ofithe-art
electronics technology with  high-
perfarmance micho computers, in-
cluding data starage, and take into
gocount recent disgnostic princi-
ples. The 4- and B-channel ABSS
AR sydems for commerdal wehi-
cles offer warious interfaces for
working together with eledronic en-
gine control systems and the opti-
mal uze of an integrated speed
limmiting facdility. Special fundions for
haoth ABS and ASR operation are
available for szledtion in off+oad op-
erations.

Thiz document describes the basic
elemn entz and the operation, the de-
zign and the system configurations
of these anti-lock systems for cam-
merdal vehicles. The subject of
drive-slip control [(ASR) iz men-
tioned anly briefly in the section on
syatem functions.
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2,

System functions

21 Description of an In case ofim pending wheel lock the
ABS control r.:'grcle brake preszure of the correspond-
ing wheel will be decreazed, held
during expected ar measured wheel
re-accelerstion and  subsequently
increazed in geps ater re-accelera-
tion. The cycle iz started again ifthe
hrake force iz still too high for the
actual friction level (adhesion).
Rearade wheels are subject to indi-
vidual control (IR, front axle wheels
are zubject to Madified Individual
Regulation (MIR ).
Fig. 1 shows an exam-
ple of a control cyde
| e with the most im portant
i --{—‘ _mhick speed contral variables, wheel
\\_ﬂ_ Ir;;___ T—— decelerstion  threshold
g LN ___;Lm . -b, wheel acceleration
z B e threshold +b and slip
thresholds &1 and A2,
A=z the brake pressure
8 *I | incresses, the wheel is
Z — progressively  deceler-
%E‘ + V4 | atedd. At poirt 1 wheel
5 a N . 7 — "t | deceleration exceeds a
g2 — N /’ value that can not pheys-
Wt - ically bhe exceeded by
[ i = _ vehicle deceleration.
I "t | The reference speed,
i = | which up to this point
g had heen the same as
E‘ d X the wheel speed, now
- * diverges and is reduced
EE x/ i‘_ N\ according to a fidtious
i = V4 wehicle retardation fom
SE|, 12 2 4 £ Tad _ point 2 (exceeding the
ot b threshaold) with &
slower decelerstion.
Fig. 1 The deceleration threshold b iz ex

ceeded at poirt 2. The wheel now
moves into the unstable region of
the p-i slip curve at which point the
wheel has reached itz maximum
braking force and any futher in-
ctesse in braking torgue does not
achieve any further deceleration of
the vehicle but merely deceleration
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of the wheel. For thiz reazon the
brake presszure iz guickly reduced
and =0 wheel deceleration decreas-
ez Thetime taken for wheel decel-
eration iz determined by the
hysteresiz of the wheel brake and
by the charaderistic of the p-A Hip
curve in the unstable region.

only ater the wheel brake hystere-
siz has heen overcome a continued
reduction in pressure leads to a de-
crease in wheel deceleration .

At point 3 the wheel deceleration
signal -b drops below the threshold
and the brake presaure iz held at a
canstant level for a settime T1.

Mormally, wheel acceleration will
exzeed the acceleration threshold
+h within thiz ==t time (point 4). A=z
long azthis threshold is exceeded,
the brake pressure is kept constant .
1f(for example ona lowefriction sur-
face] the +b zignal is not generated
withintime T1, the brake pressure iz
further decreased by =lip signal & 1.
During thiz control phase the higher
zlip threshald & 2 iz not reached.

At point 5, the curve falls below the
threshold +h. The wheel iz now in
the stable region of the p-& sip
CLIrYE.

Brake pressure is now rapidly ap-
plied for time T2 to overcome the
brake hysteresiz. The time T2 iz
fixed for the first control cycle and
then recalculated for each subse-
guent control cyde. After the initial
rapid phaze, brake prezsure is then
increazed more gradually by "puls-
ez, by alternating pressure hald
and pressure increase.

The basiclogic demonarated inthis
example iz not fixed at all; it adapt=
to the corresponding dynamic re-
sponse ofthe wheelto varving coef-
ficients of fridion, i.e. it implements
an adaptive type of system control.
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2.1.1 Off-road ABS

Allthreshold values depend on sev-
eral different parameters, such as
driving speed, vehide deceleration,
etc.

The number of control cycles results
fram the dynamic responze of the
overall cortrol system composed of
the &B%-cortral - the wheel hrake -
the wheel - the road. Here, the fric-
tional connecion is of vital impor-
tance. In general, 3 to S cycles per
second are performed, but signifi-
cantly fewer an wet ice.

Ifan endine brake fretarder is used
during an ABS control cycle, it is
awitched on ar off by the ECU. For
the punpose of front axle Modified
I ndividual Control (MIR ), the system
compares the front wheel signals
and modulates the prezaure for baoth
front wheel brakes. If, for example,
control is activated on a frort wheel

ona road surface with partially lower
adhesion, the other wheel channel
regulates the brake pressure sothat
pressure differences are huilt up
(=lowdy, in graduated stepsito alim-
ited maximum walue.

In the evert of & 45650 -or BSr5M
configuration being used, there is
only one modulator on the front axe.
The wheel locking first takes over
ABZ control of this axde. This results
in a cortrol process similar to Seled
Lowe which iz called Modified Axle
Control {MAR).

On Bxd or Bx2 vehides with a 65rdh
sydem, the same philosophy is
uzed on the two rear wheelz ofone
zide which are controlled by one
modulatar. Thiz type of system is
called Modified Side Control (MSR).

The offvoad mode can be used to
allowy maore brake zlip (temporary
wheel lock) for braking on special
surfaces. ECE R13 Supplemernt
Ma. ¥ reguires the off-road ABRS
function to be resst az s00n as the
ignition iz switched on again .

The wehide manufacturer decides,
gocording to vehicle tyvpoe and appli-
cation , whether this switch iz fitted ar
not. Off-Road ABS dizsbles ABRS
control at wehide speeds of less
than 15 kmM and allows greaster
brake =zlip up to 40 kmih & speeds
abowve 40 kmt there iz no modifica-
tion to 285 cantral.
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The mode selected is indicated to
the driver by the swaming lamp WL
which will lash zlowdy unless other
eventz result in a permanently |i
waming lamp. The spesd ranges
and the waming light function can be
altered via parameter settings. The
vehicle manufacturer has to recaord
in the driver's handbook that the off-
road mode may not be uzed in ordi-
nary road traffic hecause the vehicle
might not meet the reguirements of
ECE 13 Cat.1 in these circumstanc-
Bs,
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221 Traction mode

2.3

Speed limiter with
proportonal valve

In addition to ABS control, trucks
and buses can be equipped with an
Arnti Spin Regulation A5R, also
knawn az drive-dip control. AR re-
duces the amount of wheel spin
(drive slip). The philozophy of ASR
iz bazed on kesping the sip of spin-
ning drive wheels compared to the
non<driven front swheelz: within &
range providing the best possible
traction and Sakility.

Depending on the road condiions
ASR will start engine andior brake
control, it excezzive wheel slip has
heen detected. On a homogeneous
road surface, control is mainly
achieved by reducing the speed of
the engine, and differential brake
contral will ke limited to synchroniz-
ing the wheels. [f pesplit conditions
apply, diferential brake control will
put pressure anly to the brake cylin-
ders ofthe wheel which iz spinning.
The engine torgque iz thus trans-
ferred ta the other wheel .

Engine control will not commence
uritil btk swheels spin ar the dip of
the spinning wheel exceeds a cer-
tain threshold. During differential
brake control, the pressure is sup-
plied by way of actuation of the dif-
ferential hrake walve. The brake

In deep snowor com parakle condi-
tions the traction can be increased
by activating a special mode. By
temporanly  pushing the traction
mode button for at least 150 milli-
zeconds, the ECU switchesto atype
of ASR control with different thresh-
olds and different enginefdifferential

The auxiliary output can be used for
limiting the speed using a propor-
tional valve and an A=R operating
cylinder. These components actuate
an injection pump and conseguently
modulate the speed ofthe vehicle.

An idle stop cylinder is needed for
certain singledever injedion pum ps.
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preszure of the wheel which is spin-
ning iz contralled bythe correspond-
ing ABS solenoid contral wvalve .

To prevent pressure building up in
the brake chamber for the driving
wheel which iz not spinning, the
AB% zolenoid contral valve of this
wheel will cut off brake pressure.
Thiz cut-off fundion is also available
for the Z-axle modulators of a B-
channel system or oplionally for a
separate solenoid valve incase ofa
d-channel system on a Bx2 wehicle.
To prevert the foundation brake
from owverhesting, the differential
brake threshold iz subject to a linear
increase at vehicle speeds owver 35
kimit, thus incressingly controlling
zlip by means of dawing the engine
speed. YWhen the vehicle's speed
exceeds S0 km/h, differential brake
contral will not commence although
any brake control in process will
continue.

ASR for Gxd wehicles with a 65 /40
of BS/EM system takes the speeds
and accelerstions of both wheels of
one side into account. In compati-
zon to a 45/MAM system, this system
iz able to avoid spinning or locking of
the driving wheelz which have no
SENSOFS.

brake distribution to allow higher zlip
ratios. Depending on the parame-
ters set on the ECU, an ordinary
awditch may be uzed for this purpose.
Activation of the ASR traction mode
iz confirmed by slow flashing of the
ASR lamp to inform the driver that
vehicle's gability might be im paired.

The zpeed limiter meetsz ECE re-
guirements. The speed limiting value
iz part ofthe param eter recard and iz
stored in the EEPROM. The stand-
ard parameter record has a default
speed limiting walue st to 160 kinh

Thiz walue can be changed via the
diagnostic interface. The minimum
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value iz 20 kmfh Far vehicles with
non-synichronized gearboxes, the
neutral position has to be allocated
to the related input or additional
equipment iz necessary.

A zecond speed limiting value can
be defined as patt of the procadure
for =etting the parameters (lowest
speed setting ). When the speed zet-
ting switch is aduated, the current
zheed iz stored and com pared to the
parameter value far the speed set-
ting. The wehicle's zpeed is limited
to the higher of the two values as
long as the speed =setting awitch is
actuated .

The zignal fram a tachograph which
izconnededtothe C3BY input port
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iz reqguired to give aff between 2,400
and 24 000 pulzes per kilometre.
Suitable appliances are, for in-
stance, the KIEMZLE tachographs
1314 or 1318,

The ECU checksthe input signal far
plausikility and =ignalling errors.
Any emaris indicated by the warning
lamp or ASR lamp if the wehicle is
maving at @ zpeed faster than 3 km!
h

If no C3 zignal iz availakle, the
wheel speed signals from the ABSS
AZF zystem are used to limit the
zpeed (does not comply with EC
regulationz!].
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ECAS System Introduction (for tourist bus use)

1. System introduction

The name ECAS stands for Electronicalty Gontrolked Air
Suspension.

ECAS is an electronicalty ocontrolled air suspension
system with a large number of fundions.

Air suspension systems have been used in motor
wehicks since the mid S0s  especialty in buses. Air
SUspension systems are usaed inthem as a standard and
are incraasingly being usad in trucks and trailars. The
adhartages of ar suspension over mechanical
SUEpansion (steal springs] are listed balow:

+ Incraaze in ride comfort due to lowar spring rate and
lowe natural fraguancy

+ constant wehicle haight irrespactive of the load

+ precise paddepandent activation of the brakes
through use of the air bellows pressure as control
pressure for the proportioning wahe

+  Kneeling function (lowaring of one sicke of the wehice
to facilitate entry and axit]

Thz cortrol system was initially desigred with pura
machanically oparating levaling valves, soon afterwards
alectromechanical control systems were devalopad |
This sersad o enhance ease ofopemtion and to facilitate
raising/lowearing processes.

ECAS is the mpst advanced development in this
direction. Using alectronic control units enabled dedisive
improvemeants in the conventiopnal system; it enabled
many functions for tha firet tima ewar:

+ Redudion of the air consumption none while the
vahicke is moving. Air savings of approdimataiy 25 %
wara daterminad using ECAS compard o a
comeantional air suspansion system in low-floor
buses for schaduled route sanvicas.

+ High spaed of all cortrol procasses dua to large vabkee
cross-sections (nominal size 7 par air bellows).

+  Eagyinstallation. Onlyone airlinais required from the
solencid valee block to each bellows and one to the
storage tank.

+ Raising’ lowearing fundion and kneeling conform to
tha lagal requirements

+  High system flexibility for diferent kneeling types

+ Exensive safety ooncept,
diagnostice capabiltias.

armor  stormge and

In mechanically controlled air suspension systems, the
device that measurss the kwel also controls the air
spring. With ECAS, an electronic system takes ower

control, regulating the air springs by means of solenoid
vahres infomed by measured values from sensors.

Apartform cortmlling the normal k2wel, the elactronic unit
alko covers cortml of the other functions: working
tocather with control switches and sensors for the tyra
deflection compensation, the ECU achizwe this without
tha naed for numercus additional valses reouirsd by
conmvantional air suspansion control.

ECAS at different corfiguration levals can ba fitted in
VANoUS bus typas .

The ECAS system in 2 bus consists of the following
CoOMmpon2nts:

+ an ECAS electronic unit (ECU)
+ asolenoid vahse (sok vahicke)
+  3distance sensom

+ poptionally 1 pressure s2nsor

+  Operating switches

+  Sigewalk detector

L~ 11
5 e |3
' T
Abb. Exampke ECAS base system

ECU [alactronics]
DHetance sensor
Sokenoid vahe
Air-suspension bellows
[Hstance bodyaxle

[T, B A R

ECAS with CAN bus

The most recent generation of the ECAS systems has
CAM bus capabilty. Here the electronic systems are
networkad by means of a CAN bus and infomation is
tRnemittad via SAE-CARN identifiars.

The CAM Bus (Controller Area Metwork] is a searnal
databus system, which was developaed for networking
controliers in automobiles with the aim to reduce cabla
harmasses. Instead of using an electrical circuit for each
trnamitted  signal, the ‘bus® is besed on A
communication platform which regulates the relayving of
messages batwean saveml device s,

3-6
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Tha Flexibly Programmable CGontrols sense as an
intarface to provide each individual system a precise
process M0 image, 2 information on the inputs and
outputs in the owvarall system, via a CAN data bus.

Ore of these SUB-CAN BUS systems is the CAN-BUS
YIES. ThaeENR (ECAS] and various othar systems, such
as the electronic brake system EBS, are currenthy
connacted to it

The systems are connectad to their sub-systems via a
system bus. The ECAS system is integm@ted in a wehide
system based on the CAN-BUS 10 150 11888,

Tha alectronics provide the connadion with the whide
alactrics via a CAM data bus and via separate inputs and
outputs.

Whan this  highly standardized  technology  was
introduced, the vehicke manufadurers specified that the
system supplies are responsible for the systems.

Z1

ECAS has a modular structure to 2nsure that different
wvehicle types can be aeguippad with the systam. The
chbica of systam componants to be used s detarminad
by what is required of the systam.

System configuration

WWith the most basic configuration kewal, onhky one axle is
aguippad with the ECAS air suspansion and only one
hzight sensor montors the body height With this
configuration, tha support bellows of 2 tandam 2xla can
b2 intarconnectad.

Howeawvar, If thea body is to ba kept paralizl to the 2xlaavan
when the load is distributed urevanly in the vehice, it is
necessany to arangadistance sensors on both sides and
to control the suppornt ballows of the axde or tandam axlea
by separate solenoid vahees

Avahick with full airsuspansion is usually aquippad with
threa distance sensors. The front axke, for example, has
one distance sensor and the rear axke has two in this
configuration.

3. System function

Wahiclas ara alesn aquipped with four distanos sansors
howawvear. This applies mainly o wvehicles  with
indepandant whaeal suspension. With two front distanca
sensors it is possible to implement cormanng detedion
arkd ESAC. The mean value from the two distance
sensor signals is usaed for ECAS control.

The two bellows of the axles with only one distance
sansor are interconnedced by 2 rstrictor to enabla
pressure agualisation. Curing brief changes in the
diredtion of tavel howeaver, this restrctor prevents rapid
prassure aqualisation. This prevents axhaust of tha
bellbws on the outemest side of the curve, thereby
reducing tit of the vehicle against the cunee direction. 1T
comering is detected, automatic lawvel correction is
intarrupted or is net stated. This prevents correction of
any rolling movemeants of the vehicle body ocourring at
this moment. The franswerse restrictor is deactivated
analbgous to deadivation during kneeling. Calculation of
this lateral acceleration s basad on the font wheeal
spaad information that is is transmitted from the EBS to
the ECAS-ECU via the CAN-BUS.

In an articulated bus the z2wbe of the trailer saction is
agquippad with two additional distance sensors and its
own control 2lectronics.

A further breakdown of possible system configurations,
illustratad by & circuit diagram and part numbems, s
providad in the appandix

Pressune est connections

The support bellows should be fitted with pressure test
connadcions so that the oontrol prassure of the L3Y can
be measurad whan tasting the braking system.

Thase test connradions also provide a makeshift solution
for filling the support ballows in tha avant of afault in tha
air suspansion system. With the assistance of a tyre
inflation hose, the wahicke can usually ba driven to the
workshop undear it's own power,

3-6
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Although ECAS offars a wide range of functions, not all
of them need to be implementad in any givan system.
The respective vehice manufacturer is responsible for
the system configuration and for setting all the
pammeters, both of which must newver ba changed
without prior consant from the manufacturar

31 Functions of the ECAS-ECU

311 Contralling the nominal level

Mominal laveal control is the basic function of ECAS. Tha
continuous comparison of the actual values supplied by
the distance sensors with the Pominal values stored in
the ECU keeps ECAS pemanently informed of the
vehicle's current ricke haight. If deviations excesad a
certain tolerance @nge, =oknoid vakas are fricggerad
and the actual laval is adjusted to the nominal laval by
means of air intake or air exhaust of the air suspension
b llows.

Unlike with corvantional air suspension, the rida beight
is not only adjustad to tha vahicke's normal kevel but any
othar presalacad laval, This maans any leval kel that
was 52t s maintained regardless of the number of
passenge s who who get on or off the bus.

In the event of greatar laval changes, the solencid vahres
are pulsad [(CAN 1], shortly bafore the nominal level is
raachad, ralative to tha Ifting spaad and the distance to
nominal laval in order to pravent ovashooting.

All control process2s can be executad in paralkel on the
different axles (front ard rear axke simultaneously] within
the tolerance limits.

31.2  MNarmal level 1/2/3

Mormal laval 1 isthe laval that was dafined by the wahicle
manufacturer for normal driving. The pormal kel 1
determines the ricke comfort, mad safety and body Feight,
which must comply with the lenally prescribed limits.

Mormal level 2 is level that deviates from normal kewval 1
as an adjustment to special driving conditions. Spaed-
depandant adjustment to this laveal is 2lso possible. The
height of nomal level 2 is permanently defined by a set
value (parameater] in the alectronic unit. A switch s usad
to choose betwean normal lavel 1 ard normal lavel 2.

For safaty reasons, t is possible to automatically adjust
the levral to normal kel 1 as s00n as the vehicle axoaadls
a erain spead threshokd (20 kmv'h for exampla]; the
lewal is then rradjusted to the previous lewvel onca the
spead dops balow alowar spead threshold (10 knv'h for

axampla].

NN 1

Abb.  lustration of the ride height

Special aspects with regard to GAN | electronic

syskems

+ CAM 1l electronic systems alko permit sefting
parameatars for nomal leval 3 as 8 spaad-dapandant
=]

+  Customer Level: Indeperndant parametars can be set
for laveals on rear axle left and rear 2 right.

+ Al levels are obtained via CAN identifier A3C2 ...

Manual level adjustment using switchess
pushbuttons

In certain cases it may be necessany to set a cerain level
which differs from normal levels 1/2. Pushbuttons can be
usad for lifting and kowering. When these are actuatad,
tha bus s raised or lowared at the saleced axle(s] by
maans of 2 presalactor switch.

Height li mitation

The eledronic unit automatically discortinues height
limitation when programmed (calibratad] values for the
uppar or lowar imit postions are rachad.

313 Kneeling

Krealing is a special function for buses. The regulations
for knealing systams are describad in saction 35 of the
StYFO (road traffic rrgulations]. Knealing describas a
process wherzby the bus is lowered to make it easiarfor
passangers to get on and off. Depending on the
parametar settings of the elactronic control unit, this can
taka place towards on on2 sikda on both axlas at the 2de
with one distance sensor (usually the front axle). ECAS
provides the option to take the door position inte account
ard to safeguard the lowering process by means of a
contact strip that is monitored by ECAS. If the contact
strip reacts during a knealing procass, the bus revers to
normal ksl

Divarse knealing function actuation typas are possibla
depanding on the alactric wiring and the parametar
settings of the eledonic unit.

Supply pressune moeniton ng

Ome precondition for kreeling s the availability of
sufficient supply prezsure to guickly raize a lowerad and
fully lagdan vehicla back to normal lkeval If the supph
pressure has droppaed below a value monitored by a
pressure switch, ECAS will not permit kneeling in order
not to prolong the time spent at bus stops.

3-6
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Open/close the passenger door.

1. Before leaving the vehicle, press the button 1 of the door remote controller
to close the door.

2. Use the key to lock the door. First insert key into

the hole 3 and clockwise rotate key about 90°, 3
then anticlockwise rotate handle 4, after that the
door would be locked.

4

3. Ifneed open the passage door, insert key into the
hole 3 and clockwise rotate it about 90°, then
clockwise rotate handle 4, follow press the button
2, after that the door would be opened.

Appendix:
The following are all type of door lock and door remote controller of King-Long.

Lockl Lock 2 Lock 3

3-7
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Door remote controller 2 Door remote controller 1

Door emergency switch

The model 1 door emergency switch is located on right upside
of the ingress.

The model 2 door emergency switch is located on right
underside of the ingress

The model 3 door emergency switch is located inside the door
pump cover which is on the top of the door.

Please rotate the switch and throw open the door in
emergency.

Special attention: The door emergency switch is only used

in the emergency mode. Please don't rotate the door
emergency switch in driving for fear of danger.

3-8
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Adjustment of the driver's seat

The driver's seat may be made proper adjustment for the
back and forth as well as the backrest angle according to
requirement of the driver.

Handle 1 and Handle 2: cushion height adjustment

Handle 4: back and forth adjustment

Handle 3: adjustment of the driver’s weight

Left handle: backrest angle adjustment

Note: Number of handles varies with vehicle model

Attention!
The seat should not be adjusted during driving
to ensure driving safety.

Adjust the driver seat only when the vehicle is stopped
and the parking brake is on.
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Horn button
Model 1

It is on the steering wheel. The horn is hooting when =

pressing the button 1.

The type of steering wheel may vary with vehicle model.
Please use the horn only when strictly necessary to warn
other drivers and pedestrians.
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Adjustment of the steering wheel

Pull-up the loosening handle 1 or rotate the loosening button
2. Adjust the height and the inclination of the steering wheel
to the desired position. After adjusting, press the regulating
handle or button down to lock the steering column.

Note: Number of handles varies with vehicle model

Attention!

Adjust the steering wheel only when the vehicle is stopped
and the parking brake is on.

After adjusting, press the regulating handle or button down
in order to lock the steering column.
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Ignition switch
Position of the ignition key is shown in fig.1.

1."L" LOCK: Insert or remove the key in this position.

2."A" ACC: Power supply of the instrument is switched on
3."O" ON: Normal driving position

4."S" START: Initiating position of the engine, and the key
may rebound to the "ON" position automatically after the
startup.

Before starting the engine, turn the key to the “ACC”
position and then to the “ON” position. At this point, three
lights (red, yellow and green) on the dashboard will come on.
Wait for the lights to go out completely before you start the
engine. However, make sure that all of the self-check lights
have gone out completely before starting the engine. Allow
the engine to run at idle speed for three to five minutes after
it has been started; but never let it run for more than 10
minutes at idle speed. If the vehicle does not move, increase
the fuel to the accelerator modestly to increase the rotational
speed of the engine a little; this will also prevent the early

wear and tear of the engine.

Note:

1. Turn the ignition key to the OFF position after the engine has been turned off and has stopped
running.

2. If the first attempt to start the engine is not successful, please wait two minutes before trying again.

3. If the engine fails to start after three attempts, check the fuel supply system. If the vehicle runs on
natural gas, check the gas supply system.

Attention!

1. Do not remove the ignition key while the vehicle is in movement. And the ignition key should be
turned to the LOCK position only after the engine shut down.

2. When leaving the vehicle, even for a short period, take the key out to avoid operation of the vehicle
by children or unauthorized persons.
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Lamplight operating handles Model 1

The lamplight operating handle is located on left
underside of the steering wheel, which control the front
small light, headlamp, headlamp dimming, etc

OFF  Indicating that the headlamp and the small
lamp are all off.

=0d

Is the small lamp indication. The small lamp,

the instrument light and the side indicator lamp will all
be turned on when anti-clockwise rotating the handle to
position of this identification.

=0: Is the headlamp indication. The headlamp,
small lamp, meter lamp and width lamp will all be
turned on when continuously anti-clockwise rotating the handle to position of this identification.

¢—=, Is the turning indication. By up and down motions of the operating handle may control the
left and right turning lamp and that on the dashboard.

T Is dimming indication. Back and forth the operating handle gently may actuate the headlamp

dimming.

Note:
It’s important to dip the lights promptly when approaching an upcoming vehicle in order to avoid
dazzling its driver with the high beam of the headlight.
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Wiper operating handle Model 1 (with retarder)

The wiper operating handle is located on right underside
of the steering wheel. (model 1~2)

OFF Out of work

INT interval wiper operation step
LO Slow wiping

HI Quick wiping

Model 2 (with exhaust brake)

The wiper may spray water by pressing the end of the
handle.

The shifts of the retarder may be converted by up and
down motion of the handle.

Note: do not actuate the wiper without water; press the
washer button as needed, then actuate the wiper.
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Passenger control panel instruction

air outlet

service button
reading lamp button
lamp

loudhailer

AN o

stop button

Model 2

Model 3
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Safety hatch

Model 3

The safety hatch is located on scaffold of the vehicle.
Please open the safety hatch according to the above
diagrammatic representation and illustration for
escaping in case of danger.

Model 1

Model 4

When in emergency and dangerous condition, should
1) push upward with hands and make the hatch open
2) pull down the plastic cover and rotate red handle

3) push dome open
4) exit through hatch

Model 2
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Safety hammer Model 2

The safety hammer is located on the side window.
Please take down the safety hammer and break open
the safety window for escaping in case of danger.

Model 1

Model 3
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Relays & Fuses
y Installation Position

L o
The Relays & Fuses Box always installed in the
compartment of the instrument desk or a tool cabin belong
to front right side panel.

The box integrates 50 chip-type fuses, 20 general and
special relays, and has 8 standby chip type fuses, one fuse
clip, which makes its construction more compact and
function more powerful. It improves design of the past
Relays & Fuses Box , therefore it avoids weakness such as

unreliability and short service life, it applies integrated
circuit and designs 5 special relays: intermittent wiper
relay, turning flasher relay, lower water level warning
controller relay, monitor power relay, brake light failure
warning relay (when power supply voltage is lower than

23V, power supply of acoustic set and monitor is cut off

and will be begin to work again after power supply voltage resumes to normal).

The vehicle installed the Relays & Fuses Box in the compartment of instrument desk.

The position of Management Module,
CAN Processor Module, and the
Relays & Fuses Box

They are located in the compartment of
instrument desk. When servicing, may open the

desk cabin gate
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Switch control box (Model: CQ2025)
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(=) KING LONG

Vehicle Starting and Driving

Preparative for vehicle operation start up:
Check daily, before turning engine on:

1. Check oil level of the engine

The warning “Engine oil pressure” is displayed as a signal

item on the combination instrument when the oil pressure

is too low, the alarm buzzer sounds, the warning light

STOP comes on, stop the engine and check engine oil level

at the dipstick. Provide immediately for the oil

replenishment to its correct level.

The oil level should always be checked with the vehicle

parked on level ground, before starting the engine up, or at

least 5 minutes after having shut it down.

Open the engine compartment hood.

Take out the oil dipstick, and clean it with a clean cloth

without loose threads, and put it back into its place fitting it

in completely.

Once again pull out the dipstick and check the oil level.

a. The oil should not exceed the maximum level.. drain
the excess.

b. If the oil is at operational level, do not add more oil to
the crankcase.

c. If the oil is at or below the minimum level, add the
same type and brand of oil to the crankcase as that
already there, until reaching the maximum level..

After the checking, replace and fit the dipstick completely

back into its place.

If the oil level is checked after the engine has been run for

a period of time, then it should take at least five minutes

before the measure to ensure the oil back flow to the oil

sump in full.

4-1
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2 Check level of the coolant

The coolant level is automatically monitored.

If coolant level gets too low, the digital indicator

displays a driver information on the combination

instrument. In this case, park vehicle in a safe place as
traffic conditions permit, stop engine and visually
check the coolant level.

Check the coolant level only when the engine doesn’t

work and its temperature is below 50°C.

The anti-freezing rust-inhibiting engine coolant level

can be observed from the observe pipe.

The coolant level should be between the maximum

level (MAX.) and minimum (MIN.) level indicators in

the compensation tank.

If it is necessary to add coolant to the system:

a. Place the heating system command in the position
of maximum heating potency.

b. Add the coolant to the system up until the
maximum level indication. Only use coolant
which is recommended.

c. The compensation tank cover should not be
opened when temperature of the coolant is still
high to avoid being scalded Place the lid on the
system and turn it to the limit.

d. Pressure valve of the compensation tank should be

opened when adding the coolant to eliminate air in
coolant pipeline of the diesel engine.

e. Run the engine for a short time at varied rotations.
f.  Stop the engine and check the coolant level.
If necessary add more coolant to the system

Anti-freeze and antirust solution (mixture of glycol and water) should be added to cooling system from
time to time to avoid sediment, frost, oxidation and increase boiling point.

Note: When adding coolant, please choose the same model to avoid sediment. If coolant is degenerative,
replace it immediately.

Coolant specification as shown below: users should choose products produced by normal factories

according to requirement
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3 Fuel pre-filter with water separator (drain accumulated water)

Draining accumulated water

On a daily basis, check the lower cup of the water separator. If there is water in the cup, unscrew the
draining plug one or two turns, to drain the accumulated water.

After draining the water, tighten the draining plug correctly.

When the accumulation of impurities in the lower cup is noticed, take the vehicle to a workshop to carry
out its cleaning.

Changing the fuel pre-filtering element
The fuel filtering element should be changed periodically,

Release valve

at the intervals recommended in the maintenance manual.
If however, the filtering element is easily saturated
needing substitution at very short intervals, this is an
indication of the accumulation of impurities in the
interior of the fuel tank, and the cleaning of the latter
should be carried out.

In order to change the fuel filter element, take the
vehicle to a Dealer or a King-Long Workshop.

Fuel system discharge

Activate the manual pump until feeling resistance on
pumping.

Start up the engine without accelerating. If the engine
does not start running in 20 seconds, interrupt the startup
and wait at least one minute before trying again.

If the engine insists on not working, repeat the discharge
operation.

Leave the engine running for about a minute to
completely eliminate the air from the system by way of
the auto-discharge system.

In order to reduce environment pollution problems, do
not drain the residues accumulated in the water separator
directly into Nature (rivers, lakes or soil). The drained
residues should be collected in appropriate containers
and taken to receiving centers to have proper final
destination (see local legislation).
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4. Fuel level

Turn the ignition key to drive position (on).

Check the fuel level on the indicator. If necessary, fill up
the fuel tank. (But direct viewing by open the tank cover is
preferred).

Eliminate deposite water in diesel filter in time and check
fuel pipe for no leakage. Ensure sealing performance of fuel
tank , and wipe up dirt before opening fuel tank.

Before filling up, shut down engine.

Do not drive vehicle in empty fuel tank. When the fuel
level indicator is on the red bar, refuel the vehicle to avoid
air entering the fuel system.

Fill the fuel tank only with good quality fuel free of
contaminants. The fuel might as well be filled up when

running in the humid area to avoid inner rustiness.
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5. Vehicle lighting, intermittent lights and brake lights

Check all instruments and indicator lamps for normal, especially the head lamp, the turning lamp, the brake
lamp, the reversing lamp and the danger alarm lamp.

Check the bulb and the switch for their damage. To carry out the lamp substitution, hands should be very
clean. If possible handle new lamps with tissue paper.

Clean the external of all instruments and indicator lamps to ensure clear indication.

Attention!

The traffic laws regulate the location, lighting intensity, and color of the lenses and the quantity of
lanterns for each type of vehicle. The King-Long vehicles leave the factory in strict obeyance of these
specifications. Traffic safety depends on these factors; therefore do not change the place of the lanterns.
Substitute the damaged lanterns only for other original ones. Remember that a change of lantern colors
can confuse other motorists and result in serious accidents. Avoid unnecessary lantern adaptations.
When substituting lamps, use the same type and potency as the original lamps. Do not carry out any
lamp adaptation in the headlights, as this will affect their adjustment and performance, putting the
vehicle traffic safety at risk.

On a regular basis revise the illumination system, keeping it always in perfect working conditions
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6. Check the level of AdBlue and the daily maintenance of SCR system

(1) Check the level of AdBlue. The volume of AdBlue

When the vehicle key rotate the ON position, the LED
screen of combination instrument will display the
remain volume of the AdBlue, please see the right
diagram.

The AdBlue consumption is 5 percent of the fuel
consumption. If the remain volume of AdBlue is less
than 12%, the lamp 1 will flash and you need add ' ﬁ'{'
AdBlue. If the remain volume of AdBlue is less than 6%, 2 ol AlLr
this lamp will light and the power of engine will be : :

declined forcibly. This will cause the emission s ENGINE
substandard and it is not good to engine. 7 KILL

(2) The daily maintenance of SCR system

Please add the AdBlue when it is insufficiency. Ensure the AdBlue meet the requirement. Check the SCR
system is well enough and has no leaking before driving. There is obvious add mark in AdBlue tank. If
add substandard AdBlue, must stop the vehicle right now and clean the AdBlue tank, re-filling the
qualified AdBlue. The air filter should be clean and replace regularly.

Special attention:
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If the AdBlue spill in skin, mild irritation may occur. Wash off with soap and water. If the AdBlue spill in
eye, irrigate eyes with large amount of water. The AdBlue is Non-combustible, if heated water evaporates
and ammonia will be released.
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7. Drain water in air tank
Open the water drain valve of air tank to drain oily water fully. If too much oily water is bled, check to

see if desiccant needs to be replaced in air drier. (This may be avoided when adopting the automatic drain

valve but it should be checked every two weeks)
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Check daily after turning engine on:
1. engine oil pressure

Run the engine.

The information on engine oil pressure can be requested through the driver information digital display.

If the oil pressure is too low, the oil pressure is automatically shown on the combination instrument.
Indication of the oil gauge will show a high value after the cold start of the engine and then it should be
kept within the range of 0.07-0.52Mpa (0.7-5.2kg/cm?) along with the increment of the oil temperature as

well as the normal engine speed.
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2. Pneumatic pressure

The air pressure gauge indicates the reserve pressure individually for the front and rear service brake
circuits.
The reserve air pressure in each brake circuit must be sufficient for the correct operation of the brake
system.

The STOP warning light comes on in case of low brake pressure in the service brake circuits.

Attention!

If the driver information indicator displays the warning “brake pressure” and the STOP warning light
comes on with the engine running, it will be an indication that the air pressure is excessively low. Do not
drive the vehicle if the air pressure gauge displays low air pressure in one or both brake circuits, as the
service brake could fail to result in serious accident.
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3. Tachometer working order

Indications on tachometer scale:
15 20

ML L Rt T P
performance ' o

“o, 25
b. Yellow zone — a little high speed range (warning of x10( r/min *
engine overspeed )

a. Green zone - operating range of maximum

c. Red zone — engine overspeed range (risk of 30
immediate engine damage)

Always observe tachometer while driving the vehicle.
Whenever possible keep engine running within the
economical range. (green zone)

On downgrade, select an adequate gearbox speed and monitor vehicle speed to avoid engine operating in
the danger range (red zone).

When the exhaust-brake is operating on down grades, select an adequate gearbox speed to keep engine
speed within efficient exhaust-brake operation (yellow zone) .

Always avoid engine over revving (red zone), as engine operation in this speed range can give rise to a
immediate engine damage or seriously jeopardize its durability.

The yellow range with red reticle can be used occasionally when the exhaust-brake needs to be used at its
efficiency limit, however, at risk of engine durability. Therefore, do not operate in this range in a normal
or usual way.
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4. Steering play
Steering wheel play

Run the engine at idle gear and straighten the front
wheels forwards.

Turn the steering wheel alternatively to the right and to
the left.

The steering play (free movement of the steering wheel)
is measured on the perimeter of the steering wheel and
should be between 20 and 30 mm.
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Control periodically, at least once a week:
1. Check tire for abrasion and pressure and tire nut for fixture

The vehicle’s safety and performance depend considerably on the state of the tires, reason why they
should be checked daily.

Before driving a vehicle, check charging pressure of tire for normal, tire for damage, tire nut for fixture.
Note: At initial 50km, please tighten tire nuts of new vehicle to specified torque in appendix.

Tire pressure

Keep the tires always correctly calibrated. The inflation pressure should be checked with the tires cold at
least once a week.

After driving the vehicle for some time, the tires heat and in consequence of the heat, the inflation
pressure increases. Never, under any circumstance, empty heated tires to reestablish the recommended
inflation pressure.

The pressure difference between the assemble tires on the same axle should not be superior to 0.1 bar.

Wheel hubs

Keep them always clean, eliminating eventual mud or other dirt adherence. Substitute the damaged and/or
deformed hubs. The utilization of refurbished hubs is not recommended.

Wheel nut
Without fail re-tighten the wheel fastening nuts of new vehicles after running 50km.
The wheel fastening nuts should be retightened, crosswise, in turns, observing the recommended

tightening torque according to the type of fastening nut. If a torque meter is not available, tighten the nuts
strongly, using the vehicle tools without additional levers.
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2. Air cleaner (activate the dust discharge valve to loosen accumulated dust)
Model 1

The maintenance of the air cleaner is made up of the
substitution of the filtering elements and should be
done only when the maintenance indicator indicates
the saturation of the element.

The cleaning of the main and safety filtering elements
is not recommended. The re-utilization of the filtering
elements can result in deficient filtering of the air and
cause serious damage to the engine.

When washing the engine, conveniently protect the air
inlet with a plastic or similar material to avoid the
infiltration of water to the air filtering element. After _
washing the engine, remove the protection from the air | 1\
inlet. A== |

Model I

Periodically press the dust discharge valve with your
hand, in order to incomplete the dust which possibly
be caught in the internal part maintaining them clear.
At the same time, check clip connecting rubber hose
of air intake system with steel tube in case of dust
entering air intake system due to looseness and
decrease in engine life.

The air cleaner restriction is electronically controlled.
If the indication of saturated air cleaner appears in the
display of digital indicator in combination instrument,
send the vehicle to a King-Long Dealer or authorized
workshop to inspect and clean the air intake system 1
and substitute the main filtering element.

1 automatic dust discharge valve
Indication

The main filtering element of the air filter should be substitutes after maximum 2 years use.
The safety filtering element (optional) should be changed at every third main filtering element
substitution, or after maximum 2 years of use.
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3. General leakages (water, oil, fluids and fuel)

Check the engine, the transmission, the driving axle, the steering system, the cooling system and the oil
pipeline, the air pipeline of the complete vehicle for their leakage.
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4. Fastening and state of seat belts

Check buckle of the safety belt of the driver seat for normal and ensure for its lockup under the following
situations when fastening the safety belt.
o The body dashes forward all of a sudden;

e The vehicle makes an emergency braking or an abrupt acceleration;
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5. Check emergency devices and driver’s tools

Such as extinguisher, crosstie for blocking vehicle, emergency hammer, jack and etc..

Fire extinguisher: Fire extinguisher

The pulse super-micro powder fire extinguisher is fixed
in the engine compartment, when the compartment is on
fire, the fire extinguisher activate automatically or is
active by manual work to eradicate the fire

The fire button is usually located at auxiliary instrument
desk in the driver compartment where people could
operate it easily.

Operation: 1. When the engine compartment caught fire,

the driver should stop vehicle and switch off engine
immediately, open the fire button cover, and press the
fire button, start-up fire extinguisher

2.Fire extinguisher may start-up automatically when
it catches fire or its temperature arrives at 170°C.

Important hint:

1. Fire extinguisher can be used for one time only,
DO NOT press the fire button except for
emergency condition.

Fire button

2. The fire extinguisher can not start—up by press the
fire button manually if the vehicle battery is dead or
power turn off.

3. If the vehicle needs to be repaired, you could take
away the anode and the cathode. And put them back
after the reparation completed.

Inner fire extinguisher is fixed under the passenger’s
chair, when vehicle caught fire, stop vehicle and use the

fire extinguisher.
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6. Working order of windshield wipers and conditions of wiper blades and arms
Model 1

r

Regularly check the windshield wiper blades for dirt or damage.
Press the lever to activate the windshield washer

Caution: Do not use the windshield wipers when the windshield
is dry. Before activating the wipers, push the head of the wiper
lever inward to spray detergent onto the windshield.

Check surplus of detergent

Stop vehicle on a flat road, open side cover of instrument desk. Model 2
Container of detergent is located inside instrument desk. If : '
detergent is insufficient, add.

Add the clean water into the tank for windshield washer.

There are 2 kinds of water tank.
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7. Electrical rearview mirror

Check, adjust and clean the rearview mirror.

Model 1

Rearview mirror control button

Model 1

L: adjusting left rearview mirror.

R: adjusting right rearview mirror.

Mirror button: push down the arrow headed button to
adjust the mirror for 4 directions.

Model 2

Model 2

L: adjusting left rearview mirror.

R: adjusting right rearview mirror.

Mirror button: rotate the handle to adjust the mirror for

4 directions.

CA
pEamninACr g
10 bA ahului i

Model 3
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Inspection every two weeks before and after driving
Power steering

Ensure that all the maintenance service jobs on the steering
system be carried out at the intervals recommended in the
maintenance manual to guaranty total efficiency and safety.

If any working abnormality in the steering is noticed,
immediately supply the necessary repairs.

The habits of forcing the steering too far against wheel
obstacles and of activating the steering while the vehicle is
stopped are harmful to the steering system and should be
avoided.

In emergencies, in the case of damage to the power steering
system, the steering may be used without hydraulic help, Model 2
however, in this condition there will be more steering wheel
play and the steering will become noticeably “heavier”. Drive
the vehicle very carefully and take it to an authorized
King-Long Dealer or Workshop to re-establish the correct
working order of the steering system.

Important: In the case of damage to the hydraulic steering
pump or of the total loss of fluid from the hydraulic system,
we recommend that the vehicle is not driven further than
50KM in order to avoid further damage to the steering system
components.

Power steering fluid level

The power steering fluid level should be checked while the
engine is running at idle and the fluid is hot. Run the engine at
idle gear and turn the steering from side to side various times
to heat the steering system fluid.

Check the level through the inspect window of the container.
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General state and tension of drive belts

Check the tension of engine belt, fan belt and compressor belt, if loose, tension it; if damaged, replace it.
Do not start up the engine without the drive belts. In the case of one of the belts breaking, immediately
stop the engine and have a new belt put in.

The checking, adjustment or substitution of the drive belts should be carried out with the engine shut
down.

Check cross plane of the belt for no cracks. Crackle in the transverse direction (along the belt width
direction) is acceptable while that in longitudinal direction and transverse crack cross is unacceptable.
Please replace the strap in case of abrasion or chip dropping off.

Too tight or too loose belt would make against proper operation of engine. Press belt to check tension.
Please refer to the manual book of engine assembly for detailed adjusting method and tension of belt.

The poli-V belts demand technical knowledge, therefore we recommend that this job, when necessary, be
carried out at a King-Long authorized Dealer or Workshop.

Fan drive belts

If it is necessary to replace the fan drive belts in emergency situations, adjust their tension in such a way
that upon pressing them with one’s thumb in the middle of the distance between the pulleys, a defection
of approximately 20mm is observed. Loosen fastening nut of intermediary pulley before turning the
adjusting bolt. After adjusting fan belt tension, tighten the fastening nut of intermediary pulley firmly.

Model 1: ! 2 3
Adjusting method of the single belt driving fan belt is ' " Sy
shown in the figure
1. Check tension of belt
Apply force of 98N by the finger.
Strap sinkage between the crank pulley 1 and the fan
pulley 2 should be 15 ~ 20mm.

2. Adjust tension of cone belt
Adjust bolt 3 until the tension is proper.
The max offset angle of the fan pully shaft should not
exceed 5°, or else please replace it.

Model 2:

Adjusting method of the fan belt is shown in the figure

1. Check tension of belt
Apply force of 98N by the finger.
Strap sinkage between the crank pulley 4 and the counter
pulley 2 should be 10-12mm.
Strap sinkage between the counter pulley 2 and the fan
pulley 1 should be 7 ~ 8mm.

2. Adjust tension of cone belt

Adjust bolt 3 and counter pulley 2 up and down until the

tension is proper.
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Air conditioning compressor drive belt

The pneumatic tensioning system keeps the tension of air conditioning compressor drive belt correctly
adjusted and do not need to be adjusted periodically. 1 7 4

Adjusting method of the air conditioner belt is shown in
the figure

1 Check tension of belt

Apply 98N force to belt with finger

Belt crank pulley 4 and middle pulley 2 should lower
10~12mm

2. Adjust tension of cone belt

Adjust nut luntil tension of belt is proper
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Check level of battery electrolyte

Open the battery cover to check level of electrolyte, if the level is lower than scale marked on the battery,

please add it in time.
Note: During adding electrolyte, never start engine.

Battery

The battery compartment is located at the second compartment of left or right rear side.
1 Dbattery

2 switch control box

3 main power switch

To access the battery , open the switch control box panel.
After the vehicle has finished a day’s work, the main power switch should be turned off.

Cleaning
Keep the batteries always externally clean and the air vent unobstructed. Avoid battery contact with
petroleum derived products.

Charge

Do not allow batteries to maintain a charge inferior to 75% of the total charge.
Do not submit the batteries to excessive overcharges of discharges.
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Engine start up and shut down
Procedures for engine start up

Activate parking brake.

Place the gear box lever in neutral. Start up is not possible in gear position.

Turn the ignition key into start position.

Start up without stepping on the accelerator. If the engine does not work after about 20 seconds, interrupt
the start up process and wait at least 15 seconds before activating start again. To repeat start up, it is
necessary to turn the key back to the off position.

Let the ignition key loose as soon as the engine starts running.

The engine rotation adjusts itself automatically in accordance with the coolant temperature alteration.
After engine start up, the vehicle can be put immediately into operation.

Note:

a. The engine should be running at low middle speed for 3-5 minutes on every day's first starting before the

driving.

b. Never race the engine without warming up. During cold start, increase engine speed slowly and do not

make engine run at maximum speed until water temperature of engine reaches to 70°C. At any time, do not

make engine run at high speed under no load.

c. Never make engine run at idle speed for more than 10 minutes.

d. The oil pressure should be displayed on the dashboard in 15 seconds after the engine is started, otherwise,
stop engine to check..

e. [If parking brake indicator lights, indicating that parking brake has not be released.

Attention!

If on starting up the engine, the engine oil pressure indicator continues indicating low pressure, this means
that the engine running order is in danger. Immediately shut down engine, find and correct the failure.
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Engine shut down

Loosen accelerator pedal.
Place the gear box lever in neutral position and apply the parking brake.
Turn the ignition key to the off position, without accelerating.

Note: After engine runs at heavy loading, temperature of cooling water is higher than 90°C, so do not stop
engine at once. The stalling should be made only after the engine has been running for a period of time and the
water temperature lowed to the normal range. The parking brake is achieved by setting the hand brake handle
on the control position after the stalling. The shift should be switched to the neutral position and power supply
shut down. Please make necessary inspection of engine and then troubleshoot.

Cautions

Cautions during the winter operation

(D Please add long life coolant to cooling system.

@  After parking, please exhaust water in air tank in time.

(3@ Before winter comes, please check level of battery electrolyte, specific gravity and voltage.

Water used in the radiator must be soften.

Never make engine start without preheating or run with trouble. In the cold climate, do not start engine until
preheat it with hot water or vapor to more than 30-40°C.

During driving downbhill, do not place gearshift lever in neutral position to slip. Please apply exhaust brake or
retarder.

Do not start vehicle until parking brake has been released
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Engine start up and shut down in the engine compartment

Park the vehicle and activate the parking brake. Model 1

Put the gear box lever or the automatic transmission

selector in neutral (dead point).

If the transmission is in gear position, the start up with in

the engine compartment will not work.

Turn the ignition key to gear position, without activating ' e

engine start up. S G022
R < 1ART O

Engine start up

Press the start up switch (start) and activate the back

cover course end switch bar in the engine compartment.

Loosen the switches immediately the engine begins

running.

Model 2

When the engine is turned on by way of the start switch in engine compartment, and with the engine
compartment gate open, the start engine by way of the ignition key is impossible.

Engine shut down:
Press the shut down switch (STOP).

To make the engine turn without starting up:
Press the engine start up and shut down buttons
simultaneously.

Note: the final placement of the switches in the engine
compartment is the responsibility of the vehicle body
manufacturer.

Model 3

il L
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Starting the vehicle

The vehicle could only be started when braking system pressure has reached 5kg/cm’® above and each
instrument and indicator lamp is on the proper condition, and the coolant temperature exceeds 60°C  as well
as the parking brake has been released after the engine is started. Please make the startup in shift L.
On normal running condition:

® Pointer of oil gauge should be between 0.2 and 0.4Mpa (2-4kg/cm®) .

® Pointer of water temperature gauge should be between 83°C and 95°C.

® Pointer of barometer should be between 0.55 and 0.8 Mpa (5.5-8kg/cm®)
After the vehicle starting, gear shifting should be made step by step and timely. The clutch pedal should not be
released abruptly to impulse the starting when the vehicle is stuck in the mud or can not start on a spoil road.
The following problems should also be paid attention to during the driving
If abnormal noise or odor occurs, please stop vehicle to check.
Abrupt acceleration or emergency braking should be avoided as might.

Don't put foot on the clutch pedal during the driving.

® OO

Avoid engine overspeed. When driving long downhill, engine may overspeed easily after gearshift, at
this time, pay attention to apply exhaust brake or retarder and service brake to ensure engine run at

specified speed.
® During driving downhill, never stop engine, otherwise, resulting in low pressure in brake pipeline
and power steering gear failure.
During normal running condition, the pointer of water temperature gauge should be under the red sign that

indicated the vehicle is on normal condition, if the pointer is on “H” indicate it is abnormal.
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Parking the vehicle

The parking brake should be always applied when the vehicle is parked.

Additionally, in some countries, it is determined by law that a vehicle parked on a slope must have at least
one of its wheels wedged, to prevent its accidental moving.

In this case, always keep an appropriate wedge available for this purpose aboard the vehicle.

When parking on public highways, obey the legal determinations as far as the use of parking lights or

reflecting panels.

Parking brake handle

Pushing forward the brake handle is of driving state.
Pushing backward the brake handle is of parking state.

Always activate the parking brake when the vehicle is
parked.

Besides activating the parking brake, when parking on
upward or downward slopes, wedge one of the vehicle

wheels to avoid the accidental moving of the vehicle.

:-‘::-. ﬂ__,_.,;.-i_ "r-'_-l-:..\.r ot e
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On applying the parking brake, always check the

locking of the lever in the total braking position, on
the contrary, the lever may return automatically to the
brake off position.

Pull back the parking brake valve lever in such a way
that the lever is locked in total braking position. The

parking brake warning light should light up.

Note:

In emergencies, with the possible failure of the service
brake, the parking brake can be used as an emergency
brake. In this case, slowly pull the parking brake lever

allowing for a progressive braking without abruptly
locking the wheels.
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General knowledge

King Long recommends that the bus be maintained according to the Maintenance Schedule in this section.
Perform maintenance at whichever interval occurs first. At each scheduled maintenance interval, perform

all previous maintenance checks they are due for scheduled maintenance.
King-long Bus General Maintenance

Please make periodic inspection and maintenance of bus according to the operation manual to ensure
good status. During service, stop bus on a horizontal road and ensure bus steady and engine stopping.

Make functional inspection and running test after each service.

Important Notice: If bus often runs under poor conditions (such as poor road surface, high dust
concentration, frequent bump etc.), maintenance interval should be shortened. During adding lubricant,
before replacing filter or repairing, clean the place around related parts carefully. Please add lubricant

with clean containers.
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() KING LONG Maintenance and service

Maintenance of engine and chassis assembly

* For the usage and maintenance of the engine, refer to relevant engine operation and maintenance
manual.

* For maintenance of transmission and front-rear axle, please refer to relative users’ guide.

* For use and maintenance of other parts of chassis, if without special user’s guide or maintenance
period, please refer to this manual for maintenance information.
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Body maintenance

1. Keep body clean .Timely clean should be made after daily running and don’t scrape body with tool in
order to avoid paint scratch and damage of roll covering.

2. Sealing strips of doors and windows should be kept integrated. Make timely replacement if damaged.

3. Prohibit washing body paint with hot water, buck, kerosene and other liquid which has damage to oil
paint.

4. Check connections between body and frame frequently. If find something abnormal, repair it in time.

5. Frequently check fasteners inside vehicle and tighten them in time.

6. Frequently check conditions of passenger door. If find something abnormal, do adjustment in time.

7. Frequently check conditions of all lamps. If find any damage, replace it in time.
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ABS/EBS system maintenance and service:

1. Please cut off ECU control box to avoid the high voltage from outside to make damage to the ECU,
when use the outer power supply to charge the battery.

2. When the vehicle need electric welding, cut off the ECU .never use the multimeter to measure the
ECU box.

3. Inspect the engine voltage for stabilization periodically.

4.  When maintain the brake shoe , do not damage the ring gear and sensor, clean the ring gear and
sensor at the same time. after maintenance ,do remember to put the sensor to the limited position
along the ring gear direction.

5. Make sure that the power is in off position when remove and install the components, keep the
components clean and dry.

6. Never change the fuse capability or connect the fuse in disorder.

Change the indicator in time when it doesn’t work.

8. Do not brush the ECU with water when cleaning it.

Note: for details about the working theory of ABS and maintenance, please refer to the ABS instruction
book which is offered by provider.

Because of different allocation requirements, some of the vehicle model may not be equipped with ABS
system, please use correctly according to actual condition of vehicle.
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Electrical system maintenance and service:

(1) When battery is charged by external power supply, disconnect ECU to prevent outer high voltage
damage ECU (electric control unit).

(2) When vehicle needs to weld, disconnect ECU. Don’t use multimeter to measure ECU control box.

(3) Monitor voltage stability of generator regularly.

(4) Parts dismantling must be carried out after electric has been shut off and should keep parts’
cleanness and dry.

(5) Don’t change fuse capacity casually or bestride connect fuse.

(6) When indicator doesn’t work, replace it timely.

(7) Don’t use water to scour ECU when doing ECU cleanness.

(8) Don’t use multimeter to measure ECU.
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Tire transposition

The tire may appear certain abrasion after period of running. The tire should be made transposition as
the drawing below after every 8000 km to 10000 km running for proper use and prolonged tire life.
Four-wheel locating condition should be checked, dynamic balance and tire transposition be made at
once if there shows early and irregular abrasion of the tire.

Tire transposition diagram (two axles)

oy

Tire transposition diagram(three axles)
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Adjustment of the brake pedal free play
Loosen locknut of brake pedal push rod and adjust adjusting nut, and then measure the vertical distance

from pedal free position to the position where pressing resistance increases apparently when depressing
pedal. The value should be between 8mm and 12mm. After adjustment, lock the locknut.
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Bus cleaning

* Don’t pollute the environment when washing vehicle at washing shop.

* Be careful to use the high strength dissolve fluid.

* Don’t damage paint layer.

* Do not directly inject the water into radiator grill on right (left) back of the bus to prevent the water
from entering engine through the air filter.

* Don’t pour water onto electrical equipment in order not to damage it.
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Cleaning the air filter

Hint: Please replace filter element under such conditions:
it has been washed 5 times; filter element has been
damaged; filter element is clogged excessively; after
changing the engine oil .When air filter indicator on Wing nut

combination instrument lights, clean the air filter or T~ Mantle

replace the element. L
Dirty air filter would lead to deficient power and engine

worn. In order to assure the life and normal operation of _
Wing nut .'

engine, please perform periodic maintenance on air filter.
Check and maintain air filter every 2000km. Under some Filter cartridge
conditions, such as heavy dust and etc., interval time
should be shortened.

The engine must be stalled during the air intake system

maintaining and the engine should not be started after withdrawing the filter.

(1) Remove butterfly nut on cover cap and take down Houing
cover cap and then take out filter element

(2) Clean interior of the cover and the housing with a clean
and dry napery. when cleaning the filter cartridge.
prevent the water from entering the air filter. Dust unloading valve

(3) Exclude dust in unloading valve.

(4) The filter element may be cleaned by hand or by
tapping the end surface with a wood bar or blown by
compressed air . Also wash with lotion. But take care not
to break element.

Blow with compressed air: blow the filter element from
inside to the outside with the dry compressed air of the
pressure not exceeding Sbar until there has no dust blown 4
out.

Caution: Outside surface of the filter cartridge should be
cleaned with cloth instead of blown with compressed air.

Wet washing: Put filter element in lukewarm containing general cleaning agent and swing it and then clean
with fresh water and dry it after dehydration.
Hint: Before wet washing, blow filter element clean.

Caution: Vapor spray gun, solution, gasoline or equivalent should not be used during the cleaning.

—Before reinstalling air filter element, check element from inside to outside with check lamp for
damage;

— Check sealing ring for damage or cracks.

Caution: Do not start the engine without mounting the air filter.
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Clean outside of the radiator

Keep outside of radiator clean. Compressed air current can eliminate all the dirt blocking air flow.

For vehicle equipped with intercooler, please keep air radiator fin clean. If there is hard dirt in radiator
fin, blow fan side and then the other side with compressed vapor current. In order to avoid damage to
air radiator fin or water radiator fin, ensure spray of air, water or vapor perpendicular to radiator surface.
It should be sent to the king-long special maintenance station to make decontamination and final
disposal if there has much dirt in the water radiator and the air radiator.

1. Clean water radiator fin and air radiator fin termly and eliminate dirt blocking air flow, which is
important for ensuring the engine cooling.

2. For zone with many winged insect, please clean radiator fin frequently.

3. If users do not operate according to requirement, resulting in poor engine cooling and grave
damage to components.

4. 1If don’t comply with this requirement, it may cause poor engine cooling and bad damage to
components.

5. Anti-freeze and antirust solution (mixture of glycol and water) should be added to cooling system
perennially to avoid sediment, frost, oxidation and increase boiling point.

Note: When adding coolant, please choose the same model as much as possible in case of sediment. If
coolant is degenerative, replace it entirely and immediately.

6 . Never use water to replace coolant for a long period.

After long running of engine, scale will come into being in cooling system. It should be eliminated in
time. Methods as follows: mix 700-800g caustic soda with 150g kerosene and then inject the mixed
liquid into cooling water and make engine run at middle speed for 5-10 minutes. 10-12 hours later,
make engine run again for 10-15 minutes and then drain aqueous solution and clean cooling system
with clean water.
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Charging-up the coolant

Anti-freeze and antirust solution (mixture of glycol and water) should be added to cooling system

perennially to avoid sediment, frost, oxidation and increase in boiling point.

NOTE: When adding coolant, please choose the same brand as much as possible in case of sediment.

If coolant is degenerative, replace entirely.

Coolant specification as shown below: the users should choose proper brand according to requirement:

Specs C Max. boiling point C Content of glycol Pure water Additive
45 C 108.00 C 58% 32% 10%
-40 C 107.50 C 54% 36% 10%
35 C 107.00 C 50% 40% 10%
-30 C 106.50 C 46% 44% 10%
25 C 106.00 C 42% 48% 10%
20 C 105.50 C 38% 52% 10%
-15 C 105.00 C 34% 56% 10%
-10 C 104.50 C 30% 60% 10%
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Fuel recommendation

1. Diesel fuel (only apply to diesel vehicle) : only diesel of which cetane value is not less than 45
according to GB252 standard can be used. Sulfur content should not be more than 0.2%.

2. No. 0 light diesel fuel: Suitable for the zone where venture rate is 10% and minimum temperature is
higher than 4°C.

3. No.-10 light diesel fuel:  Suitable for the zone where venture rate is 10 percent and minimum
temperature is more than -5°C.

4. No.-20 light diesel fuel:  Suitable for the zone where venture rate is 10 percent and minimum
temperature is more than -14°C.

5. No.-35 light diesel fuel:  Suitable for the zone where venture rate is 10 percent and minimum
temperature is more than -29°C.

6. Natural gas (only apply to Natural Gas Vehicle ):use natural gas of which methane value is low to 65.

5-13



() KING LONG Maintenance and service

Oil quality and specification recommendation
Engine oil

» Prefer using the engine oil whose quality is equivalent to or higher than level CF-4 or CH-4 of
American Petroleum Institute API, or refer to the engine specification.

» Part of engine oil used for lubricating the piston will be burnt out (consumed) during the engine
running. Engine oil must be replaced in certain period because of high temperature effect and the
oil combustion product interfusing in the oil, especially the chemical additive in the oil will cause
"abrasion" of the oil. This kind of abrasion depends on working condition of engine, quality of
fuel and engine oil; therefore there has different oil changing interval. (Recommended oil changing
interval is 12000km.)

Engine oil viscosity

» Since oil viscosity fluctuated with temperature, so the ambient temperature of engine working area
is very important to select viscosity grade (as shown in the figure). When temperature exceed lower
limit, it may decrease cold start capacity of the engine but will not make any damage to the engine.

» Higher sticky engine oil may cause the engine difficult to start, so the ambient temperature of the
engine starting is the main reference for selecting viscosity of the winter engine oil. Selecting

multifunctional engine oil may avoid oil changing caused by temperature fluctuation.

HINT: Never add any additive to above engine oil and different kinds of oil should be avoided using at
the same time (oil mixture must be the same grade oil and it is recommended to replace in time).
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Gear oil:

Apply gear oil in accord with SAE90 API GL-5 grade. Recommended gear oil viscosity grade is related

to ambient temperature, as shown in figure.
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Power steering hydraulic oil:

Fulfill standard: please apply DEXRON-II D or DEXRON-III hydraulic fluid to steering gear;

Final drive lubricant:

Meet the using condition of GL-5(SAE90) grade heavy duty hyperboloid gear oil defined by API and

the ambient temperature requirement.

Clutch oil:

» It is compound brake fluid (DOT3) and must fulfill the standard GB10830-98JG3, GB12981
91H2Y3. It should be paid attention not to mix brake fluid with different types, otherwise it will affect
the using effect. The original brake fluid should be cleaned out before replacing the compound brake
fluid.

Chassis grease:

»  Grease added in each part should use 2 # lithium base lubricant (suitable for temperature within
the range of -30~ +120°C).

> Vehicle with centralized lubrication should use 0# lithium base lubricant.
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Water tank coolant:

> Long life anti-freezing and antirust fluid should be added to water tank. The coolant could be
general used both in winter and summer without adding and draining water in winter and it can prevent
forming scale and corroding cooling system. Freezing point of the coolant should be noticed to 5°C
lower than the lowest environment temperature. Different type of coolant should not be mixed using.

> Replacing period of the coolant is 2 years.

For specification of the coolant please see the section "filling up coolant” in the chapter "maintenance
and service ".
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Breaking-in of New Vehicle

Engine of new vehicle should be sure not to operate at the maximum power output during the
breaking-in period to keep best performance and superior efficiency as well as guarantee durable service
life. Please drive cautiously and pay more attention to abnormal phenomenon occurred during breaking-in
period. Given break-in mileage of the new vehicle is 5,000 km. please run at speed under 100 km/h in
breaking-in period.

Preparation before breaking-in of the new vehicle

1. Wash the vehicle and check connection and tight situation of each place.

2. Check coolant storage in radiator and check each place of cooling system for leakage.

3. Check oil level of engine, clutch control system, transmission, drive axle, steering gear and clutch oil
storage tank. If deficient, add and then check each place for leakage.

4. Check and see if braking system works properly and leakage phenomenon exists at connections of all
valves and pipelines.

5. Check and see if phenomenon of loosing or clogging exists at each place of steering system.

6. Check and see if electric equipments, lamps and the instruments work properly and check battery
electrolyte level.

7. Check whether tire pressure has meet requirement.

8. Check and see if each transmission gear can engage properly.

Maintenance during breaking-in period

1. Running on smooth and good road surface.

2. Drive properly and engage the clutch smoothly. Gear shifting smoothly and impact is not allowed.
Neutral gear sliding is forbidden while engine stop. Emergency brake should occur as few as possible.

3. Speed limitation during breaking-in period: first gear<lOkm/h, second gear<20km/h, third
gear<30km/h, fourth gear<50km/h, fifth gear<60km/h, overspeed gear using can not be permitted during
breaking-in period .

4. Load limit: No load within 250km and never overload after 250km.

5. Often pay attention to the temperature of transmission, drive axle, wheel hub and brake drum. If
overheating severely, find out causes and eliminate in time .

6. Pay more attention to keep the pressure of engine oil and the temperature of engine coolant within the
normal range.

Maintenance after breaking-in period

1. Tighten cylinder head and bolts (inc suspension). Tighten torque please refer to corresponding
instruction. Tighten torques please refer to corresponding instructions.

2. Check valve clearance.

3. Check lubricant level of final drive and clean ventilation plug.

4. Replace engine oil. axle oil and oil filter element.

5. Replace hydraulic oil and oil tank filter of power steering hydraulic system.
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6. Check connection of transmission control mechanism for looseness.

7. Check connections of steering gear for looseness and damage.

8. Tighten bolts and nuts of front and rear suspension (carry out when full load)

9. Check connections of chassis and driving system according to specified torques. Tighten torques please
refer to corresponding instructions.

10. Check hydraulic system components of steering mechanism for fixing and tightness

11. Lubricate and maintain vehicle according to maintain items at 5,000km.

12. Check complete vehicle for oil, water and air leakage.
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Maintenance and service

Daily Maintenance Operation

System Item Operation Technical requirement
) No leakage, damage, and crack.
Air cleaner Check - -
Clips without looseness.
Fuel-water . Release the water and fouling
Drain
separator
. Do not pull or lever the cooling fan for starting the engine.
Cooling fan Inspect
No crack, looseness, bend or damage.
air inlet/ outlet | Maintenance | Pipes without wear and damage, clips without looseness
piping check prevent the air leakage.
Do not remove the water tank cover, unless the temperature i
less than 50°C, otherwise, it’s dangerous for operator
. Coolant level Check - -
Engine Do not add the cold coolant into the hot engine, unless th
engine temperature is less than 50°C
Do not start engine when oil level less than “L” or more that
‘4H7’.
Engine oil level Check / correct - - - -
Vehicle parking level, check the oil after engine stops for
minutes
Drive belt Check / correct| No across crack, wear or material break off
Crankcase Check Check the breather tube in cold winter, cleanup the ic
ec
breather tube blocking.
Engine and No damage and crack
) Check
Accessories
Clutch release bearing clearance
Clutch pedal free .
Check / adjust
stroke Free stroke: 30 ~ 40 mm
Check if clutch separated completely, connection stable an
Clutch system Check Lo
Clutch not skidding
Clutch brake flui Compound brake fluid
Check / add
level
Brake chambe .
Check / adjust
stroke
Air Vehicle body Check Observe the vehicle body whether tilt or not, the air spring (o)
suspension piping) of one side is leaky if this side is lower.
The air springs Check If hear the sound of leaking obviously, we can deal with th
problem after confirming the specific leaky location
Training 1.Correct operation: no neutral speed skidding; no idle speed running of engine for a long time

2.Correct maintenance: replace oil, oil filter element, diesel filter element , transmission, axle, angl

transmission system periodically, clean and replace air filter element periodically
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Periodical maintenance and operation items and regulations

Periodical maintenance of each class: do maintenance during each interval or certain miles .

Special instruction: if assembly instruction requires different oil replace period, please follow the

instruction’s requirement on maintenance period and operation. If else please refer to this manual for

maintenance requirement.
Maintenance operation and regulation every 5000km or 1 month depend on whichever occurs first.
Maintenance operation and regulation every 5000km

System Item Operation | Technical requirement
Working condition Check Steering wheel max free rotation at middle 10
degrees
redirector  auxiliary Check Below 10°C use DEXRON-II; above 10°C
oil and filter element use C-3/10W
Fix bolts of each Fasten Each fastening bolts not loosening, steering
place arm not loosening, steering wheel swift,
Ball head Lubricate Each ’turmng ball head not loosening, no
Steering svstem clogging, clearance normal
85y ZF series Maintenance Free
GX85. GX 100, ZJ For first 5000km olnl}{, N3.2 which
100C check manufactured by Shanghai oil refining factory
or ATF or related products which produced.
For first 5000km only, Environment
IPS40-SB8575D check temperature >10°C, adopt CD level 15W/40
series oil; Environment temperature <10°C, adopt
No.8 hydraulic drive fluid.
Transmission fix bolt | Fasten
Transmission and | Check No leakage, operation organization effective, no
Transmission ' Accessories abnormal sound, wrong gear engagement.
( Q,J series The lubricant ZF-Ecofluid M O02E is
mechanism o . I
.. . ) compulsory for initial fillings of transmissions
transmission ) Lubricant oil Change

as well as fillings during transmission break-in
(only first 7500km )
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System Item Operation Technical requirement

Front  axle | Brake clearance Check &

( DF & FS adjust

series )

Rear axle | Brake clearance Check &

( DF & FS adjust

series )

Air Fasteners Check/tighten | Check and tighten the bolts, rods, height control
suspension valves, air springs, shock absorbers, anti-roll bars.

The top covers of air | Check Listening and wiping the liquid soap. If find any

springs, height place is leaky, please either tighten the joints or

control valves and the change the seal tape and clean the accumulated
joints of the air water, oil in the piping and the dirt in the joints
course

The exterior surface | Check Find out the places which are abraded, distended,

of air springs bumped or cut

The air spring Change The surface of the air spring is damaged and
appears the cord fabric

The air spring Adjust/check | If air spring interfere and knock with the
components around it, please adjust it in time.

The air spring | Check/clean Clean the lubricant grease on the surface, the dirt

surface on the piston, the abnormal things placed between

Air the piston and air spring.

suspension The air spring Check If there is leakage in the joints of the air springs
and the top cover, the air springs should be taken
apart, then check whether the edges of the air
springs and the top cover or the tapered sealing
zone are distorted. Change it if it is distorted.

The bumper Check It’s damage maybe the root damage of the tapered
sealing zone

The height control | Check If a height control valve controls two air springs

valve and one air springs is leaky, the other air springs
has not air too.

Shock absorber Check The external damage, the welding damage and the
sealing damage result to the leakage of the shock
absorber.

Alr ) The rod Check Check the rubber of the rod ball head and the

sEspinsmn rivet of the sleeve pipe and the ball head. Check

:b(s)zrber the clamp and the tighten bolts if the it is the
adjustable rod

The rubber liner Check Check the ball joints of the anti-roll bar and the

rubber liner bushing of the boom
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System Item Operation Technical requirement
The brake pedal | Check 10 - 15mm
free stroke adjust
The braking | Check Shoe drum clearance: 0.30mm ~ 0.50mm, in
condition complete braking, pedal stroke not surpass 1/2 of the
whole stroke, check dry tin condition
Brake The brake | Check Check whole vehicle brake pressure as required or
System pressure not. Above 0.6MPa
The brake nuts Inspect Inspect fastening of rear brake board’s nut
7.7 - 9 (m): 150-180 Nm,
9m above:front;160-205 Nm, rear:196-245 Nm
The pipe and joint | Check Check brake pipe and joint sealing , No leakage
sealing
Fastening body and
chassis connective | Check
Chassis bolts, nuts
The whole vehicle . Grease nozzle complete and effective, lubrication
Lubricate
body butter nozzle good
The whole
vehicle light and | Check
instrument
Electrical The battery  fluid Check Add distilled water,
equipment surface - —
The wire joint Check No rust
firmness, no rust
Air-con radiator
Clean

filtration net
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Maintenance and service

Maintenance operation and regulation every 10000km or 3 months depend on whichever occurs first.
Every 10000km include every 5000km maintenance operation

System Item Operation | Technical requirement
Oil Replace Check oil surface within required range
Check engine and oil seal without apparent leakage
Replace oil when engine water temperature is 60°C, for
removing the impurity
Oil level more than CF
Oil filter Replace Before installation add 1/2—3/4 to filter
Air filter Check Clean air filter element
Air inlet/ outlet | Check No air leakage, no damage, each clip fastening good
system
Engine Cooling system | Check No leakage, each clip without damage or loosen
and Intercooler Water tank without leakage, damage, fouling
Coolant filter Replace Before re-install the coolant filter, daubs the 15W-40
lubricate oil on the interface of the sealing ring.
Fuel pump | Check No leakage
installation
Air compressor | Check No air, oil, coolant leakage, lock nut and bolt no loosen or
damage
No carbon deposit
Brake system Check No leakage
fastening bolt glde;la(sten Propeller shaft flange fastening bolts not loosening
Propeller shaft Check
universal joint and fasten Universal joint each bearing no loosening or damage
Brake bottom | Check No loosening
Front axle | board
_ Hub bear Check No loosening
( DF series ) -
Brake plate Check /| Change the brake plate when plate abrasion more than
change limit pit.
Brake Dbottom | Check No loosening
Rear axle board
, Hub bear Check No loosening
( DF series ) -
Brake plate Check /| Change the brake plate when plate abrasion more than
change limit pit.
The leaf ] Check Each fastening bolt not loosening, leaf spring no broken
) Leaf spring . ..
Suspension piece, no apparent change of elasticity
Check brake frication piece thickness within required range
Brake system Rear  braking Check by c.h.eck port? visual check brake adjust arm W.orki.ng
system condition, running and stop brake good, each brake pipeline

and air line no leakage
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Maintenance and service

Maintenance operation and regulation every 20000km or 5 months depend on whichever occurs first.
Every 20000km include every 10000km maintenance operation

System Item Operation Technical requirement
Fuel filter Replace Replace fuel filter element accordingly
Engi Steering hydraulic oil | Replace Steering auxiliary oil surface within required rangyg
ngine
g Coolant system — | Check Check the density of anti-freezing
anti-freezing
Check Dust-proof cover without crack, damage, clif
Dust-proof cover . .
reliable, bracket no loosening
Universal joint | Check Universal joint without loosening, no block
condition abnormal sound
Propeller shaft | Check Propeller shaft bracket no loosening, screw torqu
Propeller shafi
ropelier shafl | b racket 120 ~ 140Nm
Middl i
iddle bearing | Check Middle bearing clearance no more than 3mm
clearance
. Lubricate Lubricate each butter nozzle with 2# lithiun
Lubricate

lubricant grease

Steering system

GX85, GX 100, ZJ
100C

Change oil and
filter core of oil
tank

N32 which manufactured by Shanghai of
refining factory or ATF or related product
which produced.

IPS40-SB8575D
series

Change oil and
filter core of oil
tank

Environment temperature >10 C, adopt CI|
level 15W/40 oil;

Environment temperature <10°C, adopt No.
hydraulic drive fluid

Toe-in of  front . . .
Front axle Check & adjust | Radial-ply tire: 0 ~ +2mm
wheel
Final drive Filling-up From injection hole into final drive filling
Rear axle ( DF Parathion-type 90 heavy-duty gear oil (GL-5)
& FS series ) to the face. ( for first 1500km, than change for
every 24,000km )
The leaf Check and | Not loosening, crack, fracture, misplacement,
suspension fasten, weld | screw U bolt, front 196 ~294Nm, rear 343 ~
accordingly 392Nm
Change The liner bushing is relative sliding with the bal
head
The liner bushing of The liner bushing is knocked to bend and th
| the rod assembly Chanee tighten bolts of the adjustable rod are becomin
The ooanr £ invalid which result to the threads of the ball hea
suspension and the steel pipe damaged.
The crack on the surface of the rubber is ver
The rubber ball joints | Change serious. The depth of the crack is up to 2mm an

the length of it is up to Smm
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Maintenance and service

System Item Operatiof Technical requirement
There are gaps on the surface of the rubber
The surface of the rubber become adhesive, brittle and the rubbe
drop off seriously
j"l;)};zt;ubber bal Change | The connection of the metal and the rubber is damaged. The partiq
depth is up to 6mm
The rubber ball joint rotates in the inner hole of the ball head a
will
The heigh Check Check the equilibrium position of the adjustment bar of the heigh
control valve. | adjust | control valve.
The rubber of Change it if the rubber of link rod becomes ageing, brittle, adhesiv
The air The link rod Change and lose its elasticity
suspension The .
connecting Check | Check the connecting members of the shock absorber if they ar
gllzmberssho:lf change | damaged please adjust or change them.
absorber
Check | If the rubber is crack, brittle, adhesive and loses its elasticity pleas
the rubber .
change | adjust or change them.
Charge the air springs and adjust to the design height, then checl
the wheel base, the height of the vehicle body and the two side’
The height Sj;izlt( wheels’ locations which are relative to the frame. If it is necessar)
please adjust the height of the air springs and the length of the ro
in order to arrive to the design request
Brake pedal
free stroke Check | Break pedal free stroke 12 ~ 15mm
Brake valve Chdeck Break valve and pipe joint connection reliable and without air
and pipe joint ?:sten leakage
ABS system Check | ABS working properly
Brake system | Auxiliary
EZII:’ Sftrzz Check | Effective, 20% dual direction stopping at slop reliable
stroke
Retarder Check | Retarder working properly
S;Iiﬁ:t brake Check | Exhaust brake working properly
door lock Lock function good
function Check Sealing good
Body, frame zz:::in (Il)(())(l: Check Cabin' door lock function good, sustain pole or air spring
. . effective
or air spring
inside and Check Complete, no crack, effective, mirror clean, installation firm and

outside mirror

reliable

5-19



& KING LONG

Maintenance and service

System Item Operation | Technical requirement
front rear wind shield and | Check , .
. . Clean, no crack, sealing good
side window glass clean
body with paint Check Body pain‘F 1.10 crack or peeling, re-paint color the
same as original
Body, fi ttern, character,
ocy, frame Irfarim CHAraclEs, cotpaty Check Pattern, character, company mark clear, complete
Function reliable, working properly, no distortion,
Body and frame Check crack, fracture, welding split, connective bolts and
rivet fix firm and reliable
Fix firm, front rear up down lock function reliable
Driver seat Check Installation firm, backrest angle adjust lock
function reliable
Inside Safety belt function good, connection reliable, fire
establishment | Safety set Check extinguisher, urgency hammer complete and
effective
seat cover, carpet, curtain and
Check Clean, complete and firm
armrest
Clean, connection reliable, no air leakage, safety
Compressor, . . .
. . Compressor, air reservoir, | Clean, valve normal, pressure at 8Mpa, check air
air  reservoir, e . .
safety valve screw reservoir, if with seeper, replace air drier filter
safety valve
element
Front lamp, horn, met d .
.ron amp, MM, MEEETS A Check set complete and effective
signal
. Wiper generator Check Effective
Electrical
. . . Check, .
equipment Wiper connection rod . Reliable
adjust
. . Check, . . .
Whole vehicle wiring .ec complete, reliable, insulation good
adjust
Air-con passage and read Check Air-con passage installation reliable, functional
lamp control panel and effective
Air vent set Check Installation firm , working properly
Air-con strap tension and Check Tension proper, strap without crack, scuffing or
surface condition distortion
Air-conditioner Magnetic clutch, fill lubricant | Check Work properly, lubricant: 2# lithium grease
Air-con pipe Check No leakage or interference
Condenser, evaporator Check Clean, no dirt
Coolant and fuel qty Check Up to requirement, fill if necessary
Control switch Check Installation firm, operation normal and reliable
. Fuel, water heat pipelines Check No crfick, f)ll, air or V\.Iater. leakage, joint not
Heating system loosening, oil and water pipelines smooth
Heating device Check Pipeline connection reliable, operation good
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Maintenance and service

Maintenance operation and regulation every 40000km or 8 months depend on whichever occurs first.
Every 40000km include every 20000km maintenance operation

System Item Operation Technical requirement

Drive belt, Cooling fan belt tension Check/adjust | Check each belt without loosening or damage

Cooling fan bearing and bolt Check/adjust | No damage, fouling, loosening
Engine Belt tension pulley bearing Check/adjust | No damage, fouling, loosening

Cylinder cover bolt Check/adjust | No damage, loosening

Air dryer Replace Replace air dryer

Clearance between leaf spring bush and pin

Suspension | Leaf spring bushing Check normal, no abnormal abrasion, bush not

crack, lubrication normal
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Maintenance and service

Maintenance operation and regulation every 80000km or 12 months depend on whichever occurs first.
Every 80000km include every 40000km maintenance operation

System Item Operation Technical requirement
Thermostats Replace
Fuel roughing filter Replace
Cooling system Release/ clean/
add
Radiator Check Radiator without leakage, damage, fouling.
Engine Hose without damage, clips without loosen or
damage.
Engine suspending Check/fasten Connection reliable, firm, soft mat no distortion
layer or crack
Overhead set- valves and | Measure Valve clearance within required range
injectors
Clutch Clutch brake fluid level Charge Compound brake fluid
The  leaf . . Clearance between leaf spr.ing bushi.ng an'd pin
suspension leaf spring bushing Check normal, no abnormal abrasion, bushing without

crack, lubrication normal
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() KING LONG Maintenance and service

Maintenance operation and regulation more than 80000km or corresponding time interval.
As for Cummins engine, ZF Series products, Allison and VOITH products, they will apply

for their own special oil or grease change interval, please refer to the covering maintenance
illustration from “King Long Bus Maintenance & Service Guide (2014)”
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(%) KING LONG Maintenance and service

Maintenance period chart

1. 1st line is the item of break-in of new vehicle (prescript items completed after driving SO00KM or the day of
registration vehicle)

2. Other items are compulsion maintenance program (the circulation is §0000KM/12 months)

3. For engine. axle. transmission please refer to producer’s maintenance manual, if without special maintenance period,
please refer to this manual for maintenance information.

4. “R” meaning: Replacement ; “I” meaning: Inspection & adjusting; “C” meaning: Cleaning

Maintenanc| Maintenance period

item *1000km | 5 5110(15| 20 | 25|30 (35| 40 |45|50|55| 60 |65]|70|75| 80

Month 1 3 5 7 8 9 10 11 12
Engine

Engine oil R |T|R|I R I | R | I R I | R| I R I | R | I R

Oil filter R |T|R|I R I |R| I R I | R| I R I | R | I R

Fuel filter element R I | R | I R I | R |1 R I | R |1 R I |R |1 R

Air filter element cC |[C|C|C C C|R|C C c|C|C R c|C|C C

Check& adjust belt I I 1|1 I I | 1|1 I I | 1|1 I I |11 I

Check &  adjust

. I I 1|1 I I | 1|1 I I | 1|1 I I (1|1 I
engine idle speed

Fixing every bolt and
connection on engine

Checking seal of pipe
& connector

Coolant I |1 |1 I I [T |1 I I |1 |1 I I {1 |1 R
Fuel system I I 1|1 I I | T |1 I I [T |1 I I |1 |1 I
Oil & water separator I I 1|1 I I |1 |1 I I |11 I I |11 I

Lubricating oil in
gearbox of fan angle | R I R I R I R I R
steering gear

Air compressor, air

. . 1&C 1&C 1&C 1&C 1&C
reservoir & pipe
Radiator & expand 1 I I I I
water tank
Fuel tank & oil pipe I I I I I
Fuel pump | I I I |
Water & oil separator I R R R R
core
Handle fuel pump C C C C C
Water pump I | 1 1 I

Intake &  exhaust
manifold, muffle, 1 1|1 1 1 1 I I I 1 I 1 I I 1 1 |
exhaust pipe

Turbocharger 1&C 1&C 1&C 1&C 1&C
Intercooler 1&C 1&C 1&C 1&C 1&C
dE:\%icrlf:e suspension I I I I I
Valve clearance I I
Thermostat I |
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(%) KING LONG Maintenance and service

Maintenance period chart

1. 1st line is the item of break-in of new vehicle (prescript items completed after driving S000KM or the day of
registration vehicle)

2. Other items are compulsion maintenance program (the circulation is §0000KM/12 months)

3. For engine. axle. transmission please refer to producer’s maintenance manual, if without special maintenance
period, please refer to this manual for maintenance information.

4. “R” meaning: Replacement ; “I” meaning: Inspection & adjusting; “C” meaning: Cleaning

Maintenanc| Maintenance period

item *1000km | 5 | 5 |10 15] 20 | 25|30 |35| 40 [45|50|55| 60 | 65|70 | 75| 80
Month 1 3 5 7 8 9 10 11 12
Clutch

Release or meshing if
not smoothly

Oil pipe system I ]I I I I I I I I I 1 1 I I I I

Clutch plate abrasion I I 11 I I | I |1 I I | 1|1 I I |1 |1 I

Free stroke of clutch

pedal I I I I I I I I I
Clutch oil 1 I I 1 I I I 1 R
Clutch cylinder & I I I I I I I I I
stroke

Transmission

Transmission if not

. . I | T ] 1|1 I I |11 I I | 1|1 I I | T ]1 I
leaking oil

Selector mechanism I I |1 |1 I I |1 |1 I I | 1|1 I I |1 |1 I

Lubricant oil R I I I R I I I R

Vent hole cC |1 | 1|1 C I |11 C I | 1|1 C I |1 |1 C
Propeller shaft

Drive shaft connecting
parts

Add lubricating oil in
drive shaft

Universal joint cross

& bearing I | I I I I I I 1
Fixing the bolt I I I I I I I I I
Middle bearing I I I I I

bracket & clearance

Brake system

Brake pedal free
stroke adjustment

Driving  brake ,
parking brake

Brake pipe &
connector seal

Air dryer ) S O O | I {11 | R | T |T]I I I {I|T1]|R
Brake air pressure I I 1|1 I I | 1|1 I I I |1 I I | 1|1 I
ABS system checking I | O O | I I |1 I | I | 1|1 I I | 1|1 I
Brake board fixing I I I I I I I I I
Retarder C C C C C C C C C
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(%) KING LONG Maintenance and service

Maintenance period chart

1. 1st line is the item of break-in of new vehicle (prescript items completed after driving S000KM or the day of
registration vehicle)

2. Other items are compulsion maintenance program (the circulation is §0000KM/12 months)

3. For engine. axle. transmission please refer to producer’s maintenance manual, if without special maintenance
period, please refer to this manual for maintenance information.

4. “R” meaning: Replacement ; “I” meaning: Inspection & adjusting; “C” meaning: Cleaning

Maintenanc| Maintenance period

item *1000km | 5 | 5|10 (15| 20 |25 |30 |35| 40 [45|50|55| 60 | 65|70 | 75| 80

Month 1 3 5 7 8 9 10 11 12

Brake system

Brake drum &

) . I I I I I I I I I
wearing plate abrasion
Brake shoe plate I I I I I
clearance
FR & RR  brake I I I I I
checking
Engine exhaust brake I I I I I
ABS unit checking I I I
Brake valve & other

I I I
valves
Axle & Tire

Tire& steel ring I I I I I I I I I I I I I I I I I
Checking & fixing RR
axle housing &

differential housing , RR
cover half shaft bolt nut

Lubricant steering main

pin & brake adjusting I I I I I I I I I
arm & cam shaft

Fixing wheel nut I I I I I I I I I
Tire transposition I I 1
Four-wheel

maintenance , clean 1 1 I I 1
bearing

Checking & fixing front I I I I I
axle bolts ,nuts, bearings

Checking & fixing rear I I I I I
axle bolts, nuts, bearings

Clearance final drive C C C C C
vent hole

Rear axle gear oil R 1 R I R
Front wheel alignment I I I
Tires air pressure I I I I I I I 1 I I 1 I 1 I 1 I I

Wheel rim, flange, spoke I I I I I I I I I I I I I I I I I

Suspension system

Thrust pole , connecting

pole installation I [ I I I I I I I

Air bag height, seal,

¢ . 1 I I I I I I I I I I I I I I I 1
integrality

Suspension system
fixing piece
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(%) KING LONG Maintenance and service

Maintenance period chart

1. 1st line is the item of break-in of new vehicle (prescript items completed after driving S000KM or the day of
registration vehicle)

2. Other items are compulsion maintenance program (the circulation is §0000KM/12 months)

3. For engine. axle. transmission please refer to producer’s maintenance manual, if without special maintenance
period, please refer to this manual for maintenance information.

4. “R” meaning: Replacement ; “I” meaning: Inspection & adjusting; “C” meaning: Cleaning

Maintenanc| Maintenance period

item *1000km | 5 | 5|10 (15| 20 |25 |30 |35| 40 [45|50|55| 60 | 65|70 | 75| 80

Month 1 3 5 7 8 9 10 11 12

Suspension system

Suspension system

lubricate oil I I I I I I I I I I I I I I I I I

Absorber working I I I
condition
Steel plate suspension I I I
bush
Left & right steel plate I I I
suspension flexibility
Fixing suspension U
type bolt I I I I I I I I I
Valves function 1 I I
Bracket & lifting lug
installation & wearing | I I I
state

Steering system
Checking steering
system working | I I I I I I I I I I I I 1 I 1 I I

condition, oil leakage

Steering  wheel free
stroke & working | I I I 1 1 I I I I I I 1 I I I I 1
condition

Checking power steering

hydraulic pressure | I I I I I I I I I
system
Steering booster oil & R I I I R I I I R
filter core
Fixing bolts I I I I I I I I I
Lubricating steering ball 1 I 1 I I I I I 1
Oil  pump  working

" 1 I I
condition
Steering angle checking I I I
& adjusting
Checking the crack of
steering framework,
steering  knuckle & I 1
knuckle arm, wvertical
arm & axle
Main pin clearance I I

drive steering hydraulic
oil

Toe-in of front wheel 1 1 1 I 1
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(%) KING LONG Maintenance and service

Maintenance period chart

1. 1st line is the item of break-in of new vehicle (prescript items completed after driving S000KM or the day of
registration vehicle)

2. Other items are compulsion maintenance program (the circulation is §0000KM/12 months)

3. For engine. axle. transmission please refer to producer’s maintenance manual, if without special maintenance
period, please refer to this manual for maintenance information.

4. “R” meaning: Replacement ; “I” meaning: Inspection & adjusting; “C” meaning: Cleaning

Maintenanc| Maintenance period

item *1000km | 5 | 5|10 | 15| 20 | 25|30 (35| 40 | 45|50 (55| 60 | 65|70 |75 80

Month 1 3 5 7 8 9 10 11 12

Electrical system

All lights 1 I 1 1 I I I I 1
Battery electrolyte I I I I I I I I I
surface , connector

Wire box installation 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1
All wires , circuitry, I I I I I I I I I
connectors

A/C system & pre-heater system

Air conditioner system

refrigeration ~ working | I I I 1 I I I I I
condition

A/C compressor belt rate I I I I I
of tension

A/C system pressure,

compressor freeze oil | I I I I I
quantity

Autonomous water heat

system-fuel supply | I I I I I
system

Autonomous water heat

system-water supply | I I I I I

system

Vehicle body, framework

Luggage bin door air

; 1 I I I I
spring, stay bar
Engme bin door air I I I I I
spring, stay bar
Rearview mirror fixing 1 I I I I
Vehicle body, I I I

framework checking
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() KING LONG Maintenance and service

The introduce about the lubricate points in King Long bus
At least every 5000 km, all these lubricating points should be lubricated.

There are five lubricate zones in bus

1 steering drag rod

2 Steering knuckle kingpin, front brake self-adjusting arm in front axle.
3 Rear brake self-adjusting arm in rear axle.

4 Propeller shaft

5 Engine cabin

Part I Lubricate points in the steering drag rod

There are five lubricate points in steering drag link. One is at front

end, three at middle, and another at rear end of drag link.
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() KING LONG Maintenance and service

For some buses, maybe there is only one drag link, so there is no points 2/3/4.
Part Il Steering knuckle kingpin, front brake self-adjusting arm in front axle

Both left side and right side have four lubricate points. Two are for steering knuckle kingpin lubricating, the

other two are for front brake adjusting arm lubricating.

Right side front tire Left side front tire

Part 111 Lubricate points in the rear brake self-adjusting arm in rear axle

Both left side and right side of rear axle
have two lubricate points. They are lubricating rear brake adjusting arm and brake camshaft.
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() KING LONG Maintenance and service

Part IV Lubricate points in the propeller shaft

There are three lubricate points in the propeller shaft.
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() KING LONG Maintenance and service

PartV Lubricate points in engine cabin

You may find 2 lubricating points when open the engine cabin, one is for A/C bracket, another is for A/C
middle idle pulley shaft. There will be not these 2 points if there is no A/C on bus.
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Common trouble and elimination

Engine common trouble and its elimination (suitable for diesel engine)

Diesel engine can not start

Possible causes

Remedies

1) Too low starting speed

1) Check the starting system and assure the starting speed is

not lower than 110rpm.

2) Air exists in the injection system

2) Check the looseness of the joints of the feed line. Unscrew
the de-aeration bolt on the fuel cleaner and oil water separator
assembly, then press fuel with hand priming pump until the

fuel overflows without air bubbles.

3) Fuel pipe clogged

3) Determine the location of the clog and clear it.

4) Fuel filter choked

4) Replace the screw-on filter element of the fuel

filter/oil-water separator assembly.

5) Fuel supply pump does not apply

fuel or applies fuel irregularly

5) Check for leakage in the fuel inlet pipe
Clogging of the fuel supply pump filters and fix or replace.

6) Insufficient fuel injection, without
fuel

pressure

injection or low injection

6) Check the injector atomization situations and replace a new

one if it doesn’t work.

7) Starting system problems:

7) Check the connection to be correct and reliable.

Incorrect terminals connection or bad

contact;

Insufficient battery charge;

Charge the battery.

Bad contact between the brush and

communicator of the starter

Repair or replace the brush and clean the surface of the

communicator with soft sand paper and blow off.

8) Insufficient compression pressure;

8) Replace the piston ring and press in the cylinder sleeve if

necessary.

Piston ring worn-out

9) The fuel cut off solenoid valve joint
is loose, dirty or corroded smudginess
canker

10) Mounting timing incorrect

9) Check the valve clearance, valve spring, valve stem, and
valve seat. Grind the valve seat if necessary.

Tighten and wash or replace.

10) Check and adjust it.
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Common trouble and elimination

Diesel engine power deficient

Possible causes

Remedies

1) Intake blocked

1) Check the air cleaner, intake pipe, and clean or replace the air

cleaner filter elements.

2) high exhaust back pressure

2) Check the valve timing, adjust it if necessary; Clean the

exhaust pipe.

3 ) Insufficient boost pressure of

turbocharged system

3) Check and eliminate the leakage in the pipe and joints.

4) Turbocharger is out of order;

Compressor and turbine passages are

polluted, clogged or damaged;

4) Dean or replace the compressor casing and turbine housing.

Bearing failure;

Replace it.

Carbon deposit and sludge in the
back of turbine and compressor

impellers.

Clean it.

5) middle cooler mangle ,leave out

5) Check and replace it.

6) Fuel line blocked or leaky

6) Check the seal of fuel line and fuel filter choking, or replace

screw-on filter element.

7) Poor atomization of injector

7) Check the inject pressure, remove carbon, adjust and repair

8) Incorrect distribution phase

8) Check and adjust the distribution timing and valve lash

9) Cylinder gasket leakage

9) Tighten the cylinder head bolts according to the stated torque

and order, or replace the cylinder gasket.

10) Bad valve sealing

10) Grind or replace it.

11 ) Overheat engine or too high

coolant temperature

11) Check and repair the radiator, thermostat, and adjust fan belt

tension.

12) Piston ring broken

13) Sensor doesn’t work

12) replace it
13) Check and replace it.
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Common trouble and elimination

Abnormal noise during engine operation

Possible causes

Remedies

1) Connecting rod bearing bushing and
main bearing bushing are worn-out
and clash voice appears in the

crankcase.

1) Dismantle and check the bushing and, if necessary, replace it

and keep the reasonable clearance as required.

2) The Damper is damaged and

invalid.

2) Change components to keep regulated axial clearance

3) The shock absorber is damaged and

ineffective

3) Check and see if the joint bolts are in good conditions, and

change new ones if necessary.

4) The valve knocks on the piston

4) Check and adjust the valve timing.

5) The driving gear is abraded and get
too large gap. There is knocking

sound at the timing gear box cover.

5) Check the gear side clearance and change the gear or not

according to the abrasion situations.

6) Too big clearance between piston and
cylinder and there is knocking sound

at the cylinder wall.

6) Change the piston and use the repairing cylinder liner. Keep the

proper clearance between piston and cylinder.

7) Puff vibration of supercharger

7) Remove the carbon and waste in the compressor channel and

the exhaust channel.

8) The
damaged and the rotor knocks on the

shell

bearing of supercharger is

8) Change the supercharger assembly

9) The valve clearance is too large and

there is big noise at the cylinder head.

9) Adjust the valve clearance.




(& KING LONG

Common trouble and elimination

Exhaust with black smoke

Possible causes

Remedies

1) Intake clogged

1) heck and clean the air cleaner and intake passage.

2) Poor fuel quality

2) Use prescribed fuel.

3) Incorrect distribution timing

3) Adjust the distribution timing according to the instruction.

4) Bad atomization of injector

4) Check and repair or replace

5) The injector spray too much fuel

5) Check and adjust it accordion to the instruction.

6) Check and repair or replace

6) Check and repair leak in the pipe line and joints.

7) Faulty turbocharger

7) Check and replace the assembly.

8) middle cooler damaged and leaked

8) Repair or replace it

Exhaust with white and blue smoke

Possible causes

Remedies

1) Poor quality fuel and too much water

in fuel

1) Replace the fuel.

2) Too low coolant temperature

2) Check the working temperature of the thermostat,

replace it if necessary.

3) Incorrect distribution

3) Check and adjust it.

4) Too low Pressure

4) Check the working temperature of the thermostat,

replace it if necessary.

5) Incorrect installing orientation of piston

rings

5) Check and reinstall correctly.

6) Running at low load for long time

6) Operate at proper speed and load

7) Seal ring of turbocharger worn-out

7) Check and replace it.

8) thrust bearing of turbocharger worn-out

8) Check and replace it.

9) Oil return pipe of turbocharger

9) Clean or repair it.
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Common trouble and elimination

Too low oil pressure

Possible causes

Remedies

1) Diluted or incorrectly selected

1) Select the proper oil.

2) Inner and outer rotors of oil pump worn-out

or too large

2) Replace the oil pump.

3) Oil filter choked 3) Replace the whirling type filter element.
4) Failure of oil filter pressure control 4) Repair it.
5) Gear of oil pump damage 5) Replace it.

6) Inlet oil tube of fuel pump crack

6) Repair or replace it.

7) Fixing bolt of oil pump inlet oil tube loose

7) Tighten the bolt to the required torque.

8) Too large bearing bushings clearance.

8) Check and replace it.

Too high oil pressure

Possible causes

Remedies

1) Too low ambient temperature and too

high oil viscosity

1) Use the required grade engine oil. Operate at low speed
after starting, and then check it when the oil temperature is

normal.

2) Over-flow valve clogged

2) Check and clean it

Too high oil temperature and oil consumption

Possible causes Remedies
1) Leakage in the exterior oil line 1) Check and repair it.
2) Too high diesel engine load 2) Decrease the load.

3) Use improper oil

3) Use the oil as required.

4) Piston ring stuck or seriously worn

4) Check and repair, if necessary, replace it.

5) Too much worn out of Cylinder bore

5) Bore the cylinder and use the oversized piston rings or

press in a repair —used cylinder sleeve.

6) Valve guide seriously worn out and failed

seal of valve stem

6) Check and replace.
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Common trouble and elimination

Chassis constant fault and elimination

Propeller shaft

Fault

Symptom

Possible cause

Eliminating method

Propeller
shaft jogging
(vehicle
vibrates
during
driving)

Propeller  shaft sliding yoke
assembled incorrectly

The propeller shaft is distortion or
bending

The universal-joint journal or the
needle bearing has been worn out or
damaged

The propeller shaft loose

The propeller shaft is imbalance

The intermediate supporting bearing
is worn out or damaged
Bracket of the
supporting bearing is loose or the

intermediate

rubber damping material is aging

Remove and let the sliding yoke and the
fixing yoke on the same plane
Adjust or replace the propeller shaft

Replace the bearing

Tighten propeller shaft to specified
torque

Adjust or replace the propeller shaft
Replace the intermediate supporting
bearing

Make adjustment or replacement

Abnormal
sound from
the propeller
shaft (during
the starting
and the
running)

Abrasion or damage of the universal
joint

Abrasion or damage of the sliding
yoke

Looseness of the propeller shaft
Inadequate lubrication to the needle
bearing, the sliding yoke and the
intermediate bearing

Replace the universal joint

Replace the sliding yoke

Tighten it to specified torque
Make the lubrication
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& KNG LONG Common trouble and elimination

Transmission

Fault Possible cause Eliminating method
Symptom
1. Control mechanism
1) Improper height of the control hinge | 1) Adjust the control hinge
2) There has clearance between the | 2) Correct or replace the parts
control hinge connection
3) The control hinge bend 3) Correct or replace the control hinge
Difficult 2. Transmission
gear shift 1) Abrasion or damage of the bearing 1) Replace the bearing
(Difficult 2) Synchronizer operates abnormally 2) Correct or replace the parts
3) The shaft or the gear is wore or | 3) Correct or replace the parts
geat damaged
engagement) 4) Abnormal slip of the gear shifter | 4) Correct
shaft
3. Others
1) Clutch can not disengage normally 1) See "Clutch does not disengage smoothly
or can not disengage "
2) The lubrication viscosity is too high | 2) Use the lubrication of given grade
Transmission
1) Shift fork distorted or worn 1) Check the gear-shifter fork and make
2) Abrasion of the lockup ball or the adjustment or replacement in case of
ball on the gear shifter shaft bending
2) Disassemble and replace the worn-out
parts
3) Breakdown or fatigue of the lock | 3) Replace the spring
spring
The 4) Excessive clearance of the gear | 4) Adjust the gear clearance or replace the
transmission engagement gear
gearis off | 5) Excessive clearance along the | 5) Measure the axial clearance and replace
the engaging gearing axial direction the thrust washer if necessary
position 6) Abrasion of the sliding bearing | 6) Replace the bushing
slipper or its end surface
7) Abrasion of the main bearing 7) Replace the main bearing
Control mechanism
1) The control mechanism is out of | 1) Check and correct the control hinge
work
2) Movement of the shifter lever causes | 2) Check damage of the engine rubber
vibration of the vehicle suspension and  replace the faulted
parts
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Common trouble and elimination

Rear axle
Fault
au Possible cause Eliminating method
symptom
When the vehicle is starting
1) Excessive clearance between | 1) Adjust the clearance
the differential gear
2) Excessive clearance between | 2) Adjust the clearance
the driving and the driven gear
3) Looseness of the connecting | 3) Tighten it to specified torque
Abnormal
flange and the propeller shaft
sound from . . . . .
4) Too small pre-tightening force | 4) Adjust the pre-tightening force
the rear , )
of the drive gear bearing
axle . . . .
5) Looseness of the fixing bolt and | 5) Tighten it to specified torque
(abnormal ..
nut of the driving gear
sound) ) .
When the vehicle turning
1) There has abrasion or damage | 1) Adjust or replace the faulted parts
to the axle shaft gear, driving
gear, spider, thrust shim and the
axle shaft bearing and etc
2) Too low oil level 2) Fill up the lubrication
When the vehicle is running:
1) Excessive clearance between | 1) Adjust the clearance
the driving and the driven gear
2) Abrasion or damage of the | 2) Replace the bearing
Abnormal bearing 3) Make adjustment or replacement
sound of | 3) Abrasion or damage of the gear | 4) Fill up the lubrication
therear | 4) Too low oil level
axle When running with inertia 1) Adjust the clearance
(improper | 1) Too small clearance between
sound) the driving and the driven gear | 2) Replace the bearing
2) Abrasion or damage of the | 3) Adjust or replace the faulted parts
bearing 4)  Fill up the lubrication
3) Incorrect gear engaging position
4) Too low oil level
1. Abrasion, looseness or damage | 1. Replace the oil seal
of the oil seal
2. Looseness of the differential | 2. Tighten to specified torque and
Leakage of
lock bolt or damage of the replace gasket
the rear .
e gasket 3. Make trimming and replace the
a
_X ) 3. Damage of the differential differential housing if necessary
lubrication ) ) .
carrier mating surface 4. Replace the gasket and tighten

Looseness of the oil draining plug or

damage of the gasket

screw plug to specified torque
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Fault

Possible cause Eliminating method
symptom

4. Blocking or damage of the | 5. Clean or replace the ventilation
ventilation plug plug

5. Axle housing cracks

Leakage of | 6. Damage or distortion of the | 6. Repair or replace the axle housing

the rear coupling flange sealing surface | 7. Adjust or replace the coupling
axle 7. Malfunction of bearing leads to flange
lubrication radial run out of coupling
flange 8. Replace the bearing

8. Axle housing distortion caused
by overloading 9. Adjust or replace the axle housing

1. Excessive pre-tightening force | 1. Adjust the pre-tightening force
of the hub bearing
2. Inadequate lubrication of the | 2. Intensify the lubrication or replace
Hub bearing or incorrect usage of the the grease
bearing grease 3. Clean and intensify the lubrication
jamming | 3. The bearing is defiled by the | 4. Replace the sealing ring
dust

4. Water entering bearing due to

malfunction of sealing ring

6-5



& KNG LONG

Common trouble and elimination

Front axle and steering system

Fault . Y
Possible cause Eliminating method
Symptom
1. The steering system
1) Steering gear housing bolt or | 1) Tighten to specified torque
steering column supporting
loose
2) Looseness of the steering | 2) Adjust the junction
connection point
3) Excessive clearance of the | 3) Adjust the clearance
Steering steering gear housing
wheel 2. The front axle
shimmy 1) Unbalance or abrasion of the | 1) Balance all the components and
rim, the spoke and the wheel replace faulted components.
2) Abrasion of the front wheel | 2) Replace the bearing
bearing 3) Adjust or replace the faulted parts
3) Excessive abrasion of the king
pin or the bushing 4) Replace the knuckle
4) Deformation of the knuckle 5) Check and adjust the wheel
5) Improper wheel alignment alignment
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Common trouble and elimination

Fault
a Possible cause Eliminating method
Symptom
6) Fatigue of the front leaf spring, | 6) Replace the faulted parts
looseness of the "U" -bolt or
damage of the central bolt
1. The steering system
1) Difficulty in the gear | 1) Adjust the gear engagement
engagement 2) Overhaul and eliminate trouble
2) Malfunction of power steering
. system 3) Adjust or replace the power piston
Failure of )
i 3) Improper contact with the
steering . .
power piston 4) Replace the spring
wheel return . . . .
4) Fatigue of the return spring 5) Check diameter of the slide valve
to center . . .
5) Malfunction of slide valve and the housing and replace them
if necessary
2. The front axle 1)  Check and adjust the front wheel
1)  Excessive caster angle of the | alignment
king pin
1. The alignment of front wheel | 1. Check and adjust the front wheel
incorrect alignment
2. There has fatigue and damage | 2. Replace the faulted spring
in the front plate spring
. 3. Bending of the front axle 3. Adjust or replace the front axle
Misalignment )
) 4.  Unsmooth of the braking 4. Please refer to the chapter
of the steering )
5. Looseness of the front hub "braking"
wheel ) . .
bearing nut 5. Tighten to specified torque
6. Inequality of the tire pressure
7. Tires with different dimension | 6. Inflate to the given pressure
applied 7. Replace the tire by the correct
type
1. The front axle
1) Incorrectness of the wheel | 1) Check and adjust the front wheel
alignment alignment
2) Abrasion or wreckage of the | 2) Replace the bearing or tighten nut
hub bearing and looseness of to specified torque.
DI i the bearing nut
isproportion
P pt‘ | 3) Over looseness or tightness of | 3) Make an adjustment and replace
or untime
i Y the ball stud, the king pin and the faulted parts as needed
tire wear .
the bushing
2. Tire
1) Tire pressure incorrect 1) Supply to the given air pressure
2) Misalignment between the tire | 2) Replace the tire or the wheel

and the wheel
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Common trouble and elimination

Fault . S
Possible cause Eliminating method
Symptom
3. Others 1) Correct the driving pattern
Disproportion |1) Breakdown caused by the
or untimely abrupt starting or the emergent | 2) Make the loading according to the
tire wear braking specified capacity
2) Overloading
1. Too low oil level 1. Add the lubricant to the given
2. Lubricant deterioration or level
impurity in it 2. Replace the lubricant
3. Abrasion of the steering
junction 3. Replace the ball stud
4. Fault of the power steering | 4. Overhaul and eliminate trouble.
system
5. Measure the backpressure and
Heavy 5. Excessive lubricant resistance repair or replace the pipeline in
) caused by the pipeline sunken case of the set value exceeded
operation of .
the steering . 6. Measure the oil Pressure and the
wheel (the 6. Too low.01l pre‘:ssure cause.d ﬂow' volume; dléassemble. and
steering by the ineffective hydraulic repair the hydraulic pump if the
system pump set value below
breakdown) 7. Bleed air and add oil.
7. There has air in the hydraulic
pipeline 8. Disassemble and repair rotary
8. Malfunction of rotary valve valve.
9. Abrasion or damage of the | 9. Disassemble and repair.
power cylinder and damage of
the piston O -ring
10. Too much leakage of the oil | 10. Disassemble and repair steering
inside the steering gear housing.
housing
1. Improper adjustment of the | 1. Check and adjust the wheel
wheel alignment (excessive alignment
caster angle)
Heavy 2. Too little clearance between | 2. Check and adjust the clearance
operation of the king pin and bushing
the steering | 3. Inverse installation of the | 3. Adjust the installation
wheel thrust bearing
(breakdown | 4. Inadequate lubrication of the | 4. Add the grease to the front axle
of the front front axle parts
axle) 5. Over tight or loose connection | 5. Check and lubricate the bulb stud
of the bull
6. Too low tire pressure 6. Inflate to the rated pressure
7. Excessive abrasion of the tire | 7. Replace the tire
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Common trouble and elimination

There has oil
spillage in the
steering oil
tank

1.

2.

Clogging of the strainer or the

filter element

There has air in the pipeline

Clean the filter strainer or replace
the filter element
Add the oil and make the

exhaustion

6-6




& KING LONG

Common trouble and elimination

Braking system

Fault

symptom

Possible cause

Eliminating method

Unsmooth
of the
wheel

There has compressed air inside
the braking chamber

Improper lubrication of the
camshaft or improper return of
the adjusting arm

Brake shoe or chamber return
spring fatigued or broken

The spring braking takes effect

Clogging of the exhaust port in
the quick release valve
Brake valve primary or

secondary piston return failure

Check and adjust the exhaust valve
of the quick releasing valve
Adjust the faulted parts

Replace the faulted parts

Eliminate causes of the spring
braking unreleased

Disassemble and clean the faulted
parts

Disassemble and clean the braking
valve and replace the faulted parts
as needed

There has
abnormal
sound
when
treading
the brake
pedal

The clincher or the bolt is
projected because of abrasion of
the braking friction lining
Surface hardening of the
friction lining

Deterioration of the friction
lining

Improperly contact between the
brake shoe and the friction
lining

Uneven abrasion of the brake
drum internal surface or weak
installation

Looseness of the brake shoe
supporting

Abrasion of the hub bearing
Deformation of the brake drum

Replace the friction lining

Replace the friction lining

Replace the friction lining
Rivet the rivet or tighten bolt

Adjust or tighten the brake drum

Adjust the clearance between the
brake shoes and  tighten the
supporting pin locknut

Replace the hub bearing

Adjust or replace the brake drum
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Common trouble and elimination

Fault . Y
Possible cause Eliminating method
symptom
1. Tire pressure uneven or tire Operate as required
dimension different
2. Improper installation of the Tighten the locknut of the brake
brake shoe or damage of the shoe supporting pin and replace the
return spring return spring
3. Improper engagement of the Adjust the friction lining
braking friction lining
4. Improper adjustment of the left Adjust the brake
and right brake
Unsteady C L . T
braking 5. D.ete‘rlore'ltl.on of the braking Replace the friction lining
friction lining
6. Oil on the braking friction Clean with the gasoline to
lining eliminate the effect of the leakage
at the hub oil seal, oil cylinder
cover and the rubber cap
7. Damage of the brake backing Replace it
plate Tighten the U-bolt
8. Looseness of the leaf spring
U-bolt
When compressed air pressure is
normal: Check ,and replace the braking
1. Too short of the brake valve valve if necessary
travel
2. The camshaft doesn't rotate (the Check working condition of the
bushing is lack of lubricant) camshaft and replace it as needed
3. Improper adjustment of the Adjust the travel
The braking chamber pusher stroke
braking 4. Improper sliding contact of the Disassemble and repair
relay valve
can't be . T
applied 5. Over.heat 'or 'dete.rlc.)ratlon of the Replace the friction lining
under all braking friction lining
conditions 6. Improper engagement of the Adjust engagement position of the
braking friction lining friction lining
7. There has lubricant on the Clean the oil trace with proper
friction lining or the brake drum cleanser or replace the friction
8. Water entering brake drum lining
Drying out the water by pressing
the pedal gently during the running
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Common trouble and elimination

Fault

symptom

Possible cause

Eliminating method

When compressed air pressure is

abnormal:

1. There has air leakage inside the
air pipeline

2. The air compressor doesn't
work

3. The pressure regulator is

improper adjusted or failed
because of the impurity entering
or air leakage in the brake valve

Repair the leakage point

Disassemble and  repair  air
compressor

Adjust or wash

Disassemble and repair the brake
valve
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Common trouble and elimination

Common trouble and troubleshooting of electrical equipment and starting

system
Fault . L
Possible cause Eliminating method
symptom
There has The belt is of over loose or
abnormal excessive abrasion with the
sound shaking during the running i .
) . ) ) Adjust the belt and replace the bearing
during the Bearing failure or oversize
generator clearance
rotates Too much bearing clearance
The The battery is lack of power 1. Charge the battery
charging
indicator The generator is damaged 2. Replace the generator
light
doesn't go Charging indicator lamp loop | 3. Check the circuit
off during short
the running 4. Adjust the belt
and the The belt is slipping
vehicle is
difficult to
start
The battery The battery is damaged 1. Replace the battery
is lack of
power The generator is damaged 2. Replace the generator
excessively
and The belt is slipping 3. Adjust the belt
incapable
of charging
at low
speed
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Common trouble and elimination

Fault

symptom

Possible cause

Eliminating method

Difficult in
starting

The battery has no power, or is
lack of power or terminal loose
Poor contact of the starter
switch, short circuit of the
connector lug or bad of the
solenoid

Starter pinion is clogged in the
flywheel ring gear.
Furthermore, engine bearing is
burnt ,water on external of the
combustion chamber and the
consumption frozen may also
caused the breakdown

Charge, clean the joint and screw it

Repair or replace it

Repair or replace it

Found out the reason and eliminate it

Starting
gear of the
starter can
not engage

with the

flywheel
teeth

Poor contact of the ignition
switch or socket loose

Unsteady connection of the
relay device or the solenoid
switch

Turnoff of the starter solenoid
switch

Damage of the starting gear or
the gear ring of starter
Malfunction of engage switch
Starter armature shaft bent

Clean and tighten

tighten it

Replace it
Repair the teeth or replace it

Found out the reason and eliminate
it
Replace it

Starting
gear of the
starter can

not
disengage
completely

Starter starting gear sleeve too
tight or stuck

Too little clearance between the
starting gear and the flywheel
ring gear or the starter gear
damage

Magnetic coil dirty

Clogging of the transmission
fork shaft

Locking of the engage switch

Replace the shaft sleeve or clean
and amend it
Adjust the clearance or replace the
starting gear

Clean it
Clean and adjust it

Replace it
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Common trouble and elimination

Common trouble and troubleshooting of air conditioner system
The remedy and trouble analysis under abnormal pressure

No. Pressure Description Analysis Remedy
There is bubble in the
inspection glass ; the Check the
cold air in the bus ) system for the
) ) ) The refrigerant
. insufficient high . . leakage and find
The high and low ) ) .| filling is not .
: pressure pipe a little bit out the leaking
pressure is lower enough and the .
warm and the low . | point
than normal. ) ) .| system is
1 pressure pipe a little bit ) And make the
leaking .
cold, the temperature maintenance
difference is not too Fill in refrigerant
much;
The high and low ) . | Drain some part
) The refrigerant is )
pressure are higher of the refrigerant
too much ) )
than normal or refrigerant oil
No liquid fl
o liqui .ow s§en Check the
. from the inspection
The high and low . .. system and find
glass; Air conditioner
pressure are much ) . out the leakage
2 Almost no refrigeration | system has )
lower than . point and fill the
Almost no temperature | serious leakage
normal . ) ) enough
difference between high .
) refrigerant
and low pressure pipe
Changed the
The low pressure expansion valve | expanding valve
is nearly to zero or | No refrigerate in the | blocked; Change the
even the negative | system expanding valve
value; The front or the rear | expansion valve | temperature
The high pressure | part of the expansion | temperature sensor
is lower than the | valve has fog sensor damaged | Make good
normal value or packing error | package for the
expanding valve
3 The high pressure
and the low | The temperature of the Change the
pressure are | sucking pipe is lower ) expanding valve
expansion valve
abnormal,; than the normal value
] opened too much )
The pressures | and the frosting Readjust the
are higher than the | appeared expanding valve
normal values
The high
. e' 1eh pressure The surface for the air
is higher than the ) . .
suction pipe of the | Expanding valve | Change the
normal value and .
. | compressor has frost or | damaged expanding valve
the low pressure is
condensate
lower than normal
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Common trouble and elimination

No. Pressure Description Analysis Remedy
Discharge the
Air mixed in the | refrigerant in
The high and low , - - &
The cooling capability | refrigerant The | the system
pressure are , ,
b hicher th 1s vacuum is not | and change
much higher than
g Insufficient and the | good for the first | the desiccators
4 the normal value ) i )
system has air and the | time filling | and also make
and the needle of ) )
. bubbles seen in the | refrigerant or | the vacuum
the gauge swing ) .
) inspection glass after the | repeatedly for
obviously . )
maintenance filling the
refrigerant
The high Too much water
ressure is in the system Change the
p' The air sent to the ) Y i 8
higher than the ) desiccators desiccators and
bus sometime cold )
normal value and . reaching the make the
and sometimes )
5 the low pressure saturation vacuum
) warm and the )
is nearly to zero ) ¥ | the frosting repeatedly  and
inspection glass
or negative value P g water  blocked | then re-fill the
looks yellow .
and the gauge the refrigerant
swing seriously expanding valve
The low pressure
) p. The condenser
is much higher
blower doesn’t | Check the
than the normal . .
work normally | electric  circuit
value and the .. . . .
6 . . Cold is in sufficient or there is | diagram or
high pressure is . .
i . blockage in the | cleaning the
a little bit higher
condenser condenser
than the normal .
radiator
value
The high are low
and low . . .
The cold air is | Compressor Repair or change
7 pressure are ) . o .
. insufficient interior failure the compressor
higher than the
normal values
Evaporator
blower not | Check the
The high and low . . L
. running or low | electric  circuit
pressure are Evaporator wind flow | . . )
8 o . in efficiently or | diagram or clean
lower than the is insufficient ]
the radiator of | the evaporator
normal value .
the evaporator | radiator
blocked
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Common trouble and elimination

Electric system trouble and remedy

Fault Possible cause Eliminating method
symptom
the power | 1. + no power supply; 1. generator D+ no output, exchange
lamp on the the generator and repair
control 2. D+ not connected well; 2. reconnect the cable D+;
panel not | 3. harness not tight; 3. reconnect the harness;
light 4. control unit failure; 4. change the control panel or repair;
1. system pressure error; 1. to connect the manifold gauge and
malfunction eliminate the malfunction;
light on the | 2. pressure switch defective; 2. change the pressure switch and
control 3. pressure switch harness not repair;
panel light connected well; 3. reconnect the pressure switch;
up 4. harness connection not well; 4. harness connection;

5. control panel failure; 5. change the control panel or repair;
defrost sensor failure or | 1. change the defrost sensor or
connection problem; connect the cable again;

2. temperature control sensor | 2. change the temperature control or
failure or connection problem; connect the harness again;

: 3. temperature control sensor | 3. re-install the temperature control
refrigerant . . .. . .
) installation position not into the correct position;
lamp is not
) good ;
lighted up .

4. temperature control switch | 4. change the temperature control
defective; switch or repair;

5. harness connection not | 5. harness connection again;
reliable;

6. Control panel defective 6. change the control panel or repair;
malfunction lamp light up; check the problem according to the

item 2;

2. sensor failure; 2. change sensor or sensor connection

cable;

3. relay failure; 3. change the relay or repair the relay

condenser of the connecting harness;
fan not 4. fuse burnt; 4. change the fuse;
working | 5. battery not charge or | 5. change the battery or recharge the
connection loose; battery ,make the connection;

6. harness connection not tight; 6. re-connect the harness;

7. air blower connection loose; 7. connecting to the venting cable;

8. air blower failure; 8. change the blower or repair;

9. control panel failure; 9. change the control panel or repair;

6-9




(& KINGLONG

Common trouble and elimination

Fault . S
Possible cause Eliminating method
Symptom
1. compressor clutch connecting | 1. reconnect the cable;
cable not connected well; 2. change the clutch or repair;
2. clutch damaged; 3. refer to the above-mentioned items;
compressor _ )
X 3. malfunction lamp light up;
no . . C .
) 4. refrigerant light not lighting up;
working
5. relay out of work;
6. no harness connection to the
battery;
1. relay not working; 1. change relay or repair or connect the
2. Dbattery no charge; relay connecting cable;
3. Dbattery cable confected; 2. change the battery or recharge;
4. air blower harness not connected | 3. reconnect the battery cable;
evaporator well; 4. change the fuse;
blower not | 5. harness connection not good; 5. reconnect the harness;
working | 6. venting blower cable not|6. reconnect the blower motor
connecting well; connecting cable;
7. air blower or blower speed | 7. change the air blower or change the
adjustable resistor failure; resistor for repair;
8. control panel out of work; 8. change the control panel or repair
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Driver tools table (one each)
No. Part name No. Part name

1 Tool box 23 Slip joint pliers 8"
2 Combination wrench 8 24 Nipper pliers 6"
3 Combination wrench 10 25 Tire pressure gauge 0-1.4MPa
4 Combination wrench 12 26 Valve core wrench
5 Combination wrench 13 27 Filter wrench (66-¢110)
6 Combination wrench 14 28 Pry bar also used as rocker lever 55cm
7 Combination wrench 15 29 Pry bar also used as handle 50cm
8 Combination wrench 16 30 Pry bar booster 500X27X3mm
9 Combination wrench 17 31 Grease gun 400cm3 (with hose)
10 Combination wrench 18 32 Socket wrench for wheel nut 41 (hexagon)
11 Combination wrench 19 32 Socket wrench for wheel nut 21 (foursquare)
12 Combination wrench 21 33 Torque bar 315X25X25
13 Combination wrench 22 34 Final drive locknut 46mm (hexagon)
14 Combination wrench 24 35 Wrench for front wheel hub bearing nut 65 mm (hexagon)
15 Combination wrench 27 36 Wrench for front wheel hub bearing nut 55 mm (hexagon)
16 Combination wrench 30 37 Wrench for rear wheel hub bearing nut 110 mm (hexagon)
17 S-double box wrench  13X15 38 Wrench for rear wheel hub bearing nut 102 mm (octagon)
18 Adjustable wrench 8" 39 Wrench for drive axle drain plug 13X13 (foursquare)
19 Adjustable wrench 12” 40 Wrench for access cover 6mm  (hexagon)
20 Cross-head screwdriver 6" 41 Tool box
21 Flat-tip screwdriver 6*100MM 42 Jack 12.5t
22 Hammer 1 pound 43 Special tool box

as below.

The special tools above are applied when Dong Feng axles used, while other axles are applied, the driver tools may vary

Name

Cancel

Number

Add

Axle manufacturer

Wrench for front wheel

hub bearing nut

70mm hexagon

1

60X72 mm foursquare

ZF Front axle

70mm hexagon

2.25”0r 57 mm hexagon

MeiChi Front axle

70mm hexagon

58 mm hexagon

North Benz Front axle

70mm hexagon

60 mm hexagon

Dong Feng portal axle

55mm hexagon

41 mm fork hexagon

Hunan axle

Wrench for rear wheel

hub bearing nut

110 mm hexagon

4.03”0r102 mm hexagon

MeiChi Rear axle
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Appendix

Final drive locknut

55 mm hexagon 1 51 mm hexagon

Fangsheng rear
axle(imported final drive)
or Hangzhou sanhua 9T

and 9.5T rear axle

Socket wrench for wheel

nut

41 mm hexagon

32 mm hexagon
21 mm foursquare

Dongfeng Dena or
Hangzhou sanhua 9.5T

rear axle

41 mm hexagon 38 mm hexagon

21mm foursquare 22 mm foursquare

Hunan axle

Spare wheel lifter

22X550mm (Used in all tour buses.)

Not used in city buses.
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Tightening torque of main bolts and nuts

Position Tightening torque (N-m)>

Propeller shaft bolt

MI6X1.5XL 270~330

(Bolt grade: 10.9 G)

lock nut, steering knuckle limiting bolt (M16) 80~100
Fixing nut, upper knuckle(M20) 280~350
Binding nut, tie rod (M12) 75~100
fixing nut ,ball pin of steering drag rod (M24) 280~300
Lock nut, steering wheel (M18) 60~80
fixing bolt , pitman arm and steering gear(M22) 570
Front tire nut Dongfeng axle 580~650
Rear tire nut Dongfeng axle 560~650
Fixing nut, front axle U type bolt 320~350
Fixing nut, rear axle U type bolt 360~440
Connecting nut, between upper knuckle and steering knuckle 280~350
Nut, trapeze form arm of Steering (left and right) 350~450
King pin uniform lock nut 25~40
Adjusting nut, front wheel hub bearing Min200
Steering knuckle tie rod ball joint nut 250~310
Fixing nut ,tie rod ball joint 40~60
Connecting nut between Brake drum and wheel hub 295~412
Fixing nut, Front brake chamber and bracket 40~60
Fixing bolt, bracket of brake chamber 58~77
Fixing bolt, brake backing plate and steering knuckle 160~210
Fixing nut, Wheel 550~600
King pin screw-plug 60~80
Screw—fixing dust-proof cover 10~20
Fixing bolt, wheel hub bearing cap 16~23
Drain plug (M24X2) 130~150
Fixing nut, Rear brake backing plate (M16X1.5) 225~265
Drive bevel gear flange fixing nut (M36X1.5) 400~540

7-2




Driven bevel gear bolt (M20X1.5) 580~680
Lock nut, front and rear steel plate pin 55~70
Lower slotted nut, front damper (M20) 100~120
Lower slotted nut, rear damper (M20) 100~120
Bolt, bearing cap (M22X1.5) 440~-490
Axle shaft bolt (M16X1.5) 140~180
Fixing bolt, bracket of brake chamber (M14X1.5) 90~120
Oil level hole plug (M24X2) 130~150
Fixing nut, rear brake chamber (M16X1.5) 170~190
Bearing saddle bolt (M14X1.5) 120~140
Differential house bolt(M16 X1.5) 220~280
Bolt-stopper shim 31~41
Bolt, between final drive and rear axle house(M12 X1.5) 130~150
Wheel bolt(M24X1.5) 420~490
Connecting nut, wheel hub and brake drum(M22X1.5) 300~420
Rear adjusting nut(M84X2) Min500
Bolt, engine front suspending bracket 90~110
Connecting bolt , fly wheel house and frame bracket 80~100
Fixing bolt, clutch and fly wheel 90~100
Fixing bolt, between fly wheel house and clutch houseM10 60~65
Fixing bolt, between Transmission and clutch house M18 290
Fixing nut, transmission output rear connecting plate M10 49
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Bolts torque table

Torques for bolts with metric unified threads

Dimension of bolt

Torques N.m*(ft-1b)

8.8 10.9 12.9
M4 3(2) 5(3) 5(4)
M5 6(4) 9(7) 10(7)
M6 10(7) 15(11) 18(13)
M8 25(18) 35(26) 45(33)
M10 50(37) 75(55) 83(61)
M12 88(65) 123(91) 147(108)
M14 137(101) 196(145) 235(173)
M16 211(156) 300(221) 358(264)
M18 290(213) 412(303) 490(361)
M20 412(304) 578(426) 696(513)
M22 560(413) 785(559) 942(695)
M24 711(524) 1000(738) 1200(885)
M27 1050(774) 1480(1092) 1774(1308)
M30 1420(1047) 2010(1482) 2400(1770)
Torques for bolts with metric fine threads
) . Torques N.m*(ft-1b)
Dimension of bolt
8.8 10.9 12.9
M8x1 26(19) 37(27) 48(35)
M10x1.25 52(38) 76(56) 88(65)
M12x1.25 98(72) 137(101) 126(119)
M12x1.5 93(69) 127(94) 152(112)
M14x1.5 152(112) 216(159) 255(188)
M16x1.5 225(166) 318(235) 383(282)
M18x1.5 324(239) 466(344) 554(409)
M20x1.5 461(340) 628(463) 775(572)
M22x1.5 618(456) 863(636) 1058(780)
M24x2 780(575) 1096(808) 1294(954)
M27x2 1147(846) 1578(1164) 1920(1416)
M30x%2 1568(1156) 2254(1662) 2695(1988)

The torque values allow bolt yield strength up to 90%, assuming a friction coefficient of p
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Illustration for spare tyre dismounting & mounting

A. Dismounting the spare tyre

1. loose the 2 nuts below spare tyre and take them down.

2. fetch out the rubber stopper from front step , while the crowbar is inserted in the groove
belong to hoisting rocker, then rotate it anticlockwise, you see, the spare tyre fall down slowly
until landing the floor.

3. remove the spare tyre’s bracket and iron chain from rim .
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4. rotate the hoisting rocker clockwise, and make both the bracket and iron chain raise until
returning back the initial position, then the spare tyre could be used after the vehicle leave.

B. Mounting the spare tyre

1. Move the spare tyre under spare tyre’s bracket, rotate the rocker anticlockwise until the
bracket landing the floor ,next, put it into the spare tyre rim .




Appendix

2. Rotate crowbar clockwise to raise spare tyre until the height that keep rim stick on the lower
surface of beam.
Attention: keep alignment between 2 bolts in chassis frame and 2 bolt holes in rim, meanwhile,

assure bolts come out from rim.

3. Fasten the wheel nuts, then take back the spare tyre’s rocker into the tool box .
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The Operation Tips for Maintenance Free Lead-acid Batteries

1. Safety
1.1 There is some vitriol liquid in the batteries, which is corrosivity. Please keep away from kids.
Please must wear protective glasses and rubber gloves when operating. If the vitriol put into eyes,
skin and clothes carelessly, please wash by a lot of water right now, the severe injured should go to
hospital.
1.2 There exits hydrogen and oxygen when charging. Once emerge open fire or exhaust hole
jamming, it will cause explosion. So the batteries should keep away from open fire and avoid short
circuit.
1.3 The shell of batteries is made up polypropylene by injection molding. So it should be kept
away from open fire because the polypropylene is inflammable.
2. Storage
2.1 The products series is electrolyte lead-acid batteries, it should store in dry, clean and ventilated
environment , its’temperature range between 5 and 25 centigrade degree. It should not be touched
into direct sunshine and heat source away from less than 2m .If the environment temperature is too
high, it will impact on batteries’ function.
2.2 The batteries should not be inversely laid, shocked and repressed by machine.
2.3 The storage period of batteries is 6 months at room temperature. The batteries need not be
charging in the 6 months. If the storage period overpass more than 6 months, it can be used only
after charging.
3. Charging

There exits hydrogen and oxygen in the later charging period, so it causes the water loss. The
higher of charging voltage ,the bigger the water losing . The batteries series need not add water
during using. So we strongly suggest constant voltage charging, try to avoid constant current
charging.
3.1 Replenish charging
3.1.1 Constant current charging

It is charging 2 to 4 hours by one tenth of batteries capacity.
3.1.2 Constant voltage charging

It is constant voltage charging 16 hours by 16.0V. (the max current no more than 25A)
3.2 Normal charging
3.2.1 Constant current charging

It is charging 2 to 4 hours by one-twentieth of batteries capacity, when voltage is to 14.4V,
and continue charging 2 to 3 hours.
3.2.2 Constant voltage charging

It is constant voltage charging 20 hours by 16.0V. (the max current no more than 25A)
3.3 There exits gas when charging. In order to avoid exploding, so should check the exhaust hole
on the top of batteries frequently.
3.4 Please connect charging machine positive with batteries positive, and connect charging
machine negative with batteries negative. No reverse charging.
3.5 In order to avoid electrolyte splashing for too high temperature, you should decrease charging

voltage or charging current if the electrolyte temperature is more than 45°C .
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4. Installation

4.1 In order to avoid unnecessary failure, should pay attention to safety mark before installation.
4.2 In order to avoid corrosion, should smear Vaseline on battery terminal before installation.
Connection should be steady and dependable. Do not knock the terminal to avoid it loosening and
inner acids leaking.

4.3 Connect batteries positive with vehicle or engine positive first at installation, then connect
batteries negative with vehicle or engine negative.

4.4 In order to avoid batteries damage, Please fix the battery firmly in the battery bracket .

5. Maintenance

5.1 There is the indicator of electric charge on the batteries cover. When the indicator shows green,
the batteries use normally. When the indicator shows black, the batteries should be charged in time.
When the indicator shows white, should change in time.

5.2 It should be charged in time if the battery capacity decrease for any reason.

5.3 The battery should avoid over-charging during charging to prolong its’ service life.

5.4 It should be dismantled from the vehicle and stored in a dry and ventilative place if disused
for a long time (normally more than 15days). It should be charged again every 3 to 6 months. (It
depends on the indicator shows black).
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The table of Lubricant, Power steering oil and Grease

1 Main assembly lubricant
Oil site Lubricant Type Level
Engine Diesel engine oil 15W/40 API CH - 4/SG
Transmission Gear oil SAE 85W-90 APIGL -4
Main reducer Gear oil SAE 85W-90 APIGL-5

Explanation : 1) Diesel engine o0il--API CH -4/SG ,15W/40 , be used upwards -10°C
10W API CH-4/SG  be used between -5C~-20C
5W/30 API CH-4/SG be used upwards -25C
2) Gear oil — could be used between -20°C ~50°C

2 Power steering oil

Fulfill standard: please apply DEXRON-11 D or DEXRON-III hydraulic fluid to
steering gear;

3 Others
Oil Site Oil used Nominate
Clutch Synthesize grade oil Nominate to use DOT3, DOT 4, etc.,
Bearing and ball pin Li - grease 2#
Coolant Nominate to use SINOPEC brand, YF-2A (upward -45°C centigrade)
coolant, can’t mix to use different type coolant
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Appendix

Air braking schematic diagram
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Electric schematic diagram of the complete car (1)
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Electric schematic diagram of the complete car (2)

| 1 recorder.printer{instrument 2 WTI-CLOZ72M CRU 3 passenger door cd)ntrol system ‘ 4 ABS ‘
M &
| L -
| 1
Tl i
with F
gﬁmgn i
I 5
i :
B f
[ E-rrd
| e i E I EE
o o FER L
1 instrument 25 : _E_E
EELFEE
25 g5g o] B8 445
- AWEEEL:
IR ER]
A T = ¥ 3
]ﬂ L ES ABS butt joint assembly
PR
11 linstrument [E] driver window 25| fuel sensor a7right broke g) & 49 [mid door cylinder microswitch
12 | CON contrder with reing Feec 14 [drivar window lifter switch 26 | woter temperoture sensar 38 &) M| front daar switch 30 |mid door relay
3 lprinter display 1 | driver window [ifter motar 27| speedameter sengor Hnght broke shoe(the 3 xle] 45 front door_cylinder micraswitch 5 [mid door lamp
¢ | amergency Suitch 16 WIHL0Z7H (P 28] tachemeler sencor 0lpmergency door warning switch | frant danr elertro-magpetic wilve 1
|5 | itoh 17 | Switeh Cil pressure womer 28| Sensor, oir pressure 1 4 retarder high tem I 4| mid doar switch 33 | ABS butt joint gesembly
E llarnp switch ip | haond broke lamp switeh 3| sensor,0ir pressure 2 2 8| mid door electro-magnetic vilve Ml ] _
7 | brake lomp switeh 1_cabin temperture sensar 31 |AT pressure warning switch 1 43 49 |mid door cylinder microswitch
8 | front fog lomp switch Pt Poolont level switch % |oir_pressure warming switch 2 M| front daar_switch %0 [mid door relay
9 [ rear foq Tamp swilch BT | B sﬁeeﬂ elctromagnetic clufch fan 4a|front dogr cylinder micraswitch 5 [mid door famp
10 | wosh room Water [oble warning Bwi{chi— I — # [fron Efft brtuke hsthut? — Ml front door — i = itésssegn?{ daqtr rernotgl contraller
| driver deforster switch orning lomp switch of air fiter blacki ront right braks shae 1| mid doar switch a5 0t joint assembly
12 [ driver deforster relay b+ Dl pressure sensor %ihe 7 afe left hroke shoe 4| mid door_electro-magnetic valve 5

7-7



(=) KING LONG Appendix

Electric schematic diagram of the complete car (3)
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Electric schematic diagram of the complete car (4)
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