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@ KiNG LONG Foreword

FOREWORD

King-Long XMQ6127 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 XMQ6127 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. GA200001)

Product model

6127

Engine model

ISL8. 9E5 400

Engine type In-line six-cylinder water-cooling electrically controlled common rail
direct-injection diesel engine
Cylinder diameter xstroke (mm) 114X 145
Displacement (ml) 8900
Compression ratio 16.6:1
Rated capacity / rotation speed (kw/rpm) 294/2100
Max. torque / rotation speed (N * m/rpm) 1700/1300
Overall length (mm) 12000
Overall width ~ (mm) 2490
Overall height (mm) Air spring 3800
o | Wheelbase (mm) 6350
3 |Wheel | front (m) 2020
§' track rear  (mm) 1860
@ Minimum lift-off clearance (mm) 240
Approach angle/ departure angle ) 10/9
Front overhang / rear overhang Cmm) 2380/3270
Rated passenger (driver included) (person) 49+1+1
Technically permissible maximum laden mass 19000
TS
é Technically permissible maximum mass of -
% combination (kg)
g Technically permissible maximum laden mass for 7500
front axle (kg)
Technically permissible maximum laden mass for 13000
rear axle (kg)
= Tire size 295/80R22. 5
o
= Tire inflation(MPa) 900
E 2 Max. speed (km/h) 100
% Eh Fuel consumption (L) -
g % Maximum gradeability (%) =20
& | Min. turning diameter (i) <24
Parking slope (20%) Parking for 5 minutes
= Fuel tank (L) 300
g Engine oil (L) 27.6
< Transmission lubricant (L) 20 (service oil change), 30(dry oil fill)
i: Main reducing gear lubricant (L) 16
Power steering hydraulic oil (L) 8
clutch lubricant (L) 0
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Introduction to specification 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 is on right (or left) lateral surface of the front wheel position of the main sill with

vehicle identification number (VIN) on the frame.

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 insist that the end user must make breaking-in maintenance of the rolling-out new vehicles in their
initial driving mileage of 5000 km. The end user should make proper operation and maintenance strictly

according to relevant regulations in the instruction book. Please refer to “workshop manual” for product

quality assurance and strictly abide by the related specification.

Technical document

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. Whole vehicle skeleton has
been fully electro-coating operated and anticorrosion treated 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 windshield is fixed by
harden glass; the side windows are sealing style , which are all made of hardened 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 adjustable seat with high backrest and three-point belt

Passenger seats: 2+2 layout, KE-1 seats with armrest, foot pedal and transverse movement function ,
49+1+1, all seats are mounted by 3 points seat belt.

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

side sunshade, electric driver window, safety hammer, double emergency escaping windows, curtain
and luxury bilateral C type luggage rack , icebox, middle passenger door, toilet, combination reading
lamp, electric mirrors, DVD player, front and middle flip LCD TV ,reversal monitor, .etc.

8. Air-conditioning system

Cooling /heating A/C system: KING LONG top mounted dependent air-conditioning system,
WEBASTO heating system.

Defroster: cooling /heating defrosting device.

9. Door

The door adopts the full aluminum remote control out-swing single-wing pneumatic passenger doors.
The out-swing door adopts the advanced electrically aerodynamic theory design, with the motion of
opening and closing placidly. agilely. safely , further, keeping credible locking 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 under
of the door steps , 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.

- 10 -
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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
13 12 11

10

Fire extinguisher pushbutton 14 Light control handle
Parking brake handle 15 Back guide monitor
Rocker switch 16 MP3 player
WEBASTO heater panel 17 Travelling data recorder
A/C operation panel

Radiator panel

Gearbox operation panel

Wiper operation handle

O 00 39 N K~ W N~

Rocker switch
Power charging socket

—_ —
- O

Mirrors pushbutton

—_
o

Steering wheel

[
W

Combination instrument

- 11 -
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Instruction of instrument (VITI EDITION)

Gear LCD Screen Signal Bar

Tachometer Speedometer

Voltmeter Barometer II

(Jil 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 bus. Units :Km/h.
4.Barometerl and Barometer II. Display air pressure of bus. Units: 0.1MPa .
5.Fuel gauge. Display amount of fuel. Units: Percentage.
6.Water temperature gauge .Display engine temperature of bus. Units: C.
7.0il pressure gauge. Display oil pressure gauge of bus. Units : 0.1MPa.
8.Voltmeter .Display Voltage of car. Unit: V.
9.Tachometer .Display rotate speed of bus. Units: r/min.
10.LCD Screen. Display interface information, engine information and so on. Go to Appendix C.

2.2 Button part

CI-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
2012 1 2 . 2 O
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

Hf':Ll 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

CI-1
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Figure -5.

2012
08-07

12:20

n

00 00
00 00
00.0

L(%)
Km
L/100

Figure-4 Fuel and Mileage information

2012
08-07

12:20

N

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

%

Figure-6 CNG and CATALYST

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

shown in Figure-7

CI-1
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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

CI-1
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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
© QDM  oHDM e HKM
°© QM °© HDK °© CGM
°©TYI °©TY2 °© TY3

CI-1
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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

CI-1



(=) KING LONG

Operation Instruction

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

CI-1
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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

CI-1
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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.

CI-1
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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

CI-1
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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
VPP Red
2 GND Black
WAKE UP1 | Red Connected to WAKE UP2
inside
4 CANHI1 Yellow Connected to CANH2
inside
CANH2 Yellow
6 CANLI1 Green Connected to CANL2
inside
CANL2 Green
Empty
Empty
10 Empty
11 WAKE UP2 | Red
12 Empty
13 Empty

CI-1
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14 Empty
15 Empty
16 Empty
17 Empty
18 Empty
19 Empty
20 Empty
21 Empty
Appendix B ZB271M Signal Bar instructions
Icon Name Color
= Left turn light Green
=) Right turn light Green
;’@. Front fog light Green
() ABS Yellow
.$ Rear fog light Yellow
_6_6 Pre-heater Yellow
" Alarm of oil pressure Red
f@ﬁ Engine fault Yellow
E High beam Blue
R Reverse Red
(@) Alarm of gas pressure Red

CI-1
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-:C} Clearance Lamp Green

ASR Avoid side slide Red

El Charge Red
(®) Parking light Red

g. Low beam Green
.;E.’._ Alarm of water temperature Red
i] Alarm of Fuel Low Red

Appendix C ZB271M LCD Alarm instructions

Icon Name Icon Icon Name
Front Door = Low Power
Middle Door \@: Alarm of water level
ECAS Fault & Concentrate lubrication
Engine cabin s

....... Alarm of oil filter

temperature too high

gfmj@@ @ A B = =1

Lack water alarm of m
Alarm of oil filter
Rear cabin door ﬂ Rear Door
Alarm of Retarded
Left cabin door
()E temperature
. . bad .
Right cabin door & Fault of turn light
Alarm of Oil
Alarm of ECAS
Temperature

CI-1
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O Brake Light Fault CRUISE Cruise
E Safety Door (O} Brake Light
o
() Break Wear gi Antifreeze controller

CI-1
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Illustration of switch and indicator

Number of switches , indicators and their own positions may vary with the vehicle model and configuration

state, please refer to the flowing sheet :

Switch Name Color Function Notes
— Pressed on up: foot control function is
Retarder foot control . turned ON
. . White o
® function release switch Pressed on bottom: foot control function is
turned OFF

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

Pressed on bottom: all turning indication
Hazard alarm lamp Red )
lamps will turn on

Pressed on top: the luggage cabin lamp OFF
Luggage compartment ) )
White | Pressed on bottom: the luggage cabin lamp

lam
P 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

CI-1




& KING LONG

Operation Instruction

only use this

Vehicle body . Pressed on top: the vehicle body raise button  when

raise/lower switch White Pressed on bottom: the vehicle body descend | vehicle is
stopping

Pressed the

switch ~ down

Kneeling/Restoration

switch

White

Pressed on top: the vehicle will return to
the normal height

Pressed on bottom: the vehicle will kneel

only when the
passengers get

on or get off the

vehicle
) ) The switch
Pressed on top: the airbags will return to
) ) should be
) ) . the standard height (T height)
ECAS 2th height switch | White ) ) pressed down
Pressed on bottom: the airbags will return to
) ) only at bad road
the second height  (II height) .
condition.

Heating valve (water
heating circulation

solenoid valve) switch

White

Pressed on top: the valve is switched off

Pressed on bottom: the valve is switched on

Heating radiator switch

White

Pressed on top: the radiator is switched off
Pressed on bottom: the radiator is switched

on

Fresh air ventilating

switch

White

Pressed on top: the ventilation function is
switched off
Pressed on bottom: the ventilation function

1s switched on

CI-1
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Switch Name Color Function Notes
. Pressed on top: the electric horn is turned on
Horn White . .
Pressed on bottom: the air horn is turned on
1) While only turn on the
switch, could supply
. power only for 2
Pressed on top: turn off the vehicle .
. minutes;
mergenc ower
g ) ¥ | Red P . 2) Meanwhile, if also
power switch Pressed on bottom: turn on the vehicle S
rotate the ignition key
power .
to ACC or ON shift,
thus could supply
power for long.
Driver
. Pressed on top: the defrosting is turned off
window ) L
. White | Pressed on bottom: the defrosting is turned
defrosting
. on
switch
Driver
window Whit Pressed on top: the window will raise
. 11 . .
raise/lower Pressed on bottom: the window will descend
switch
s Front ) )
. . Pressed on top: the sunshade will be raised
windshield . )
White | Pressed on bottom: the sunshade will be
sunshade
. descended down
switch
o ) Pressed on top: switch off the disinfection
Disinfection .
functi White function
unction
] Pressed on bottom: switch on the
switch .. . .
disinfection function
Rearview . .
. Pressed on top: turn off defrosting function;
mirror . .
. White | Pressed on bottom: turn on the defrosting
defrosting ) L& || e
) function.
switch
Front
. Pressed on top: close the door
passenger White

door switch

Pressed on bottom: open the door

SI-2
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Rear
Whit Pressed on top: close the door
assenger ite
P g Pressed on bottom: open the door
door switch
Pressed on top: turned off the power, folded
Flip TV . the TV
. White
switch Pressed on bottom: turned on the power,
unfolded the TV
The powder will be burst
. . out and coated on engine
Engine cabin .
o . . cylinder block so as to
fire Pressed down : extinguisher will be activated
. Red block up flame and
extinguisher .
i combustion. Don't test to
switch )
press this button down at
normal condition
Pressed on top: turned off the reversal
Reversal .
. . monitor power
monitor White
] Pressed on bottom: turned on the reversal
switch )
monitor power
— . Pressed on top: turned off the toilet power
Toilet power . .
. White | Pressed on bottom: turned on the toilet
switch
wC power
Engine Pressed on top: turned off the engine
Diagnose . diagnose function
. White _
function Pressed on bottom: turned on the engine
switch diagnose function
. . Pressed on top: turned off the engine cruise
Engine cruise . ) .
] . function we advise clients not to use
function White . L
iteh Pressed on bottom: turned on the engine | this switch
switc
cruise function
Pressed on top: turned off the engine cruise
Cruise set ) set we advise clients not to use
. White . L
switch Pressed on bottom: turned on the engine | this switch

cruise set

SI-2
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Indicator lamp Color Function
Red Front passenger door opening alarm
Red Rear passenger door opening alarm
Yellow Kneeling working indication
Green The 2th height state indication
Yellow ECAS alarm indication
Red ECAS fault indication
White Engine start indication
Yellow Exceeding emission standard indication
Yellow Engine slight fault alarm
White Engine serious fault, engine stopped
Red Transmission oil temperature too high alarm
Red Gearbox fault alarm
Green Toilet water level two low indication
Red Toilet fault alarm
Green Toilet occupancy indication
Red Request emergency help alarm

SI-3
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Air Conditioner (KING LONG A/C KL-XB3)

The introduction of control panel SK-17-1 (SK-17-1Y)

1. Control panel and functions

© ©

%3 i ) () =2 A um ﬁ]
G = &ﬁ@ c| (&)

-r_u'ﬁ el
Tharmo-cantrol 171

85,
(s

Introduction for the indicator

/7 Lcrwfln:uwrate-‘- il ediurm flovy rate xHighflnwrate

Loz

P
Coaling '"I'lU]- U Autormatic flow rate selection

O Setting Temperature & Pracsure abnormal = Yent

Eutton description

¢ Cooling switch

Y

Wenting switch

‘L;L\'
g“'ﬂ VENTISET ——controlling the temperature inside the bus, and the ONORFF of the

fresh air venting.

@ Flow rate switch——or high, medium and low speed of the blower. Press button

for 2 seconds can switch wentilation or refrigeration It switch wentilation, flow rate
incicator light will glitter,

G ; {} UP and DOWN switch——adjust the termperature inside the bus, adjust the

QOMNAOFF time for fresh air ventilation. Press 4} and {} , the LCD screen will display the

P-A-1
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defrosting ternperature. Press hoth II} and {} for 2 seconds, switch to automatic

airflow rate function, press both G and {I’ for 2 seconds again, stop autormnstic

airflow rate function.
LCD display  ——displaying the inside ternperature of the bus.

2. Control panel operation

17 How to use the air conditioner
(1) =tart the engine

1
(2) turn ON the cooling switch,  pus A
(3)sEt the suitable temperature——the setting temperature will be held autorn atically

]
A for one second.

(43 turn OFF the cooling switch, push
(51 stop the unit

2 Temperature setting
COOUNG—The systern beging to cool if the set temperature is lower than the
temperature inside the bus
—The system stops cooling if the set temperature is higher than (or equal to)
the termperature inside the bus

31 Temperature controlling
For example: adjust the set temperature from 25T to 207C

. - reculation —— -
£ = A A — .
* < 8 A A |—F'FE:SS Ci=playing the

O Pressonce| o L N and| Yy agin T [ETPErRUE nside
= BB = the bus from the
s LED screen

J A bomatic satting
display the s=tting temperaure after 3 seconds

=
The lamp of setting the temperature will light upwhen pressing the button of » . The
sefting temperature will be displayed on the LCD screen.  Adjust the ternperature with the

N\
button of ‘i} and {} to 20°C. Press the button of » after setting the termperatune,
the setting ternperature light is off. Otherwise, the LCD screen will display the temperature
inside the bus 5 seconds |ater.
Note;
the scope of setting temperature is from 15.0°C to 4007TC
the scope of displayed teraperature is from 40072 to 40,0707

A1 Flow rate selection

P-A-1



. ) KING LONG

Operation Instruction

@F‘n&i“ : ilt Press ; ﬂlt Fress ; @Lﬂ Press

E 25 |

tiice hire e times four tim e

W henstarting the % switch, the wind flawr ate will be gain from the low lewvel |

£)Autorn atic flow rate selection

Fress the 4} and {}’ for 2 seconds then the unit will begin automatic flow rate
selection, it will change the fliow rate depends on the air return temperature. Then the

AL
indication light at the above rght light Eﬁwm The flow selection is not work at the

morment. Press the 4} and ‘]‘} button at the same time for 2 seconds can stop the

automatic flow rate selection and the BOIY ingicator light will stop and the air flow rate

B)

A

E

ol

>
*‘a selection will recover,

Working conditions of the automatic flow rate selection

High air flow rate; The temperature of air-return inside the bus is higher than 26.27C
(including 26.51C).

b edium air flow rate: the temperature of - airretum inside the busis 24 5—267C.

Lowe air flow rate; the temperature of  air-return inside the bus is lower than 24°7C
(including 24°C .

YWhen switching air low rate by different temperature, the switching confirm time is 30
seconds.

Temperature control method

Using OMSOFF mode: the temperature controlling  precision (DIFY is 20, (FIX
SETTIMNG)

For example: the temperature controlling precision (DIFY s 2°C . The setting termperature
is257C.

When the bus inside temperature is 30°C:

The cooling system will be stop (OFF) when the termperature reaching 25°%C .

The cooling system will be start (OM) for cooling (COOLING) when the temperature is
over 2710 The cooling delay time is 10 seconds when it's at the first starting, after this the
interval ime is 30 seconds.

=elling hmp:raurzzﬁu on codlng mode

c [

)

Temperature

cycle2® C =

1

0 FF cooling mode

(-C) =

75+C 27

P-A-1
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81 5trong cooling

This function of maintaince is used in the season which the air condiioner does not use
Lover 2% inside of bus?y . The goal is provide the lubricant to the shaft sealing ring by the

pressure of the working compressar. Mormally it works 10 minutes and once or twice every

rmont.

9} Operation of strong cooling

When the temperature setting is15°C and press the button ‘l} for 5 seconds, the
temperature setting indicator 2°C. After the strong cooling work for few seconds, the

E:I:ul:uling?' light up. The temperature seting turn back to 22°C when one cooling cycle
firish.

10y Defrosting temperature
The LCD screen will display the defrosting termperature? or defrosting temperature 2 by

pressing the button of 4} o {’l' .
119The part below the LCD screen will flash when the defrosting function working.

=

3 4k O = AT

o

S 25.5.

S
N

L

Display the defrosting temperature

Note:

{1> The compressor (COMP) and the conderser (COND) fan will stop working and

the evaporate (EVA) fan will run hormally when the system defrosting.

(2} The operation of the defrosting is automatically Controlled. the defrosting operation
hegins to work when the temperature of the sensor i5{0ON) at -1'C and stops working (OFF)
at3T.

12 Set the fresh air vent function

The LCD screen will display the Wert open (vn) and the

setting time when the button B=2) pressed for 5 seconds. The button pressed again to

show “F and the setting time. Adjust the setting time by pressing the button of I‘U\' an

P-A-1
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{'l' to the setting tirme within 1—60min. (Generally the setting time is 10 minutes? . Press
)

the button

for the canfirming of the time setting, or the system will confirm the setting

time automatically in © seconds. Adjust the setting time by the button {} and ‘J‘}
within 1—a0min when the LCD screen display YF and the setting time. (Generally the

=
setting time is 30 minutesy . Press the button g*-"‘ for the confirming of the time setting or
the system will confirm the setting tirme automatically after & seconds.

Note:

Restart the (VENT) switch to carry ot the new procedures after the setting.

Otherwise, the previous setting will be carried out again.Only one parameter can be set for
each time.

13). check the power.
»

Press the 10 seconds it shows the air conditioner voltage Fress the {} it shos

the red line voltage of control panel Press the G it shows the voltage of air conditioner

generatoriwhen the air conditioner is without generatorit only shows the red line voltage of
control panel ie. the voltage of wehicle generator )it it isn't operation during this process,it
wiill showe the air return temperature afte 5 seconds.

14y,chieck and cleanup time

]
Press thel=2) for 12 seconds jt shows the warking time of air conditioner During this
procss it
isn't operation After & seconds it shows the air return inlet temperature when the air

conditioner is warking, press the &I and {} for 2 seconds at the same time It can be
cleanup the time as 0.

Note:

the working time of air conditioner it can be calculated the time as hours since the low flow
raie & beginning. T hat can be added up every worldng time of turn off the unit and  control
panel power off . i also can check and clean up the working time at any alarm condition.

ERROR Information displayed on the LCD screen

[tem Display Wiorking Conditions
. . Sensor disconnection circuilt - The compressor and
Returning air )
Termneraturs sersor OPE.1 condensation blower stop
H Sensor Short Circuit: SHr Ajr conditioner continues 1o

P-A-1
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i Ok

Defrosting Term perature
Sensor

Sensor Open Circuit: OPE.2
Sensor Short Circuit: SHr.2
DENSor Open Circuit: OPE.G
Sensor Short Circuit: SHr3

The compressor and
condensation blower stop
The compressar and
condensation bl ower stop
The compressor and
condensation blower stop
The compressar and
condensation bl ower stop

COMPRESSOR

HPE. r
LPE.r

High Pressure Eror
Lowe Pressure Error

The compressar and
condensation blower stop
The compressar and
condensation blower stop

FPOVWER YOLTAGE

Yoltage lower than DC 21
L-E.r control power

L = E.rgenerator electricity
Woltage lower than DC 16
L-E.r control power

L = E.rgenerator electrcity
Woltage Ihigher than D 30
L-E.r control power

L = E.rgenerator electricity

Air conditioner stops cooling
Air conditioner stops cooling

Air conditioner stops working
Air conditioner stops warking

Air conditioner stops wiarking
Air conditioner stops working

Motes of supply woltage alammn:
There are two power input of control panel and woltage detection.
The first one is control power red line of panel, its running from provide power by the

vehicle, Other one is the pink line of panel and power by the air conditioner generator, When

the woltage is not nomnal work, the control panel will stop all the output. Chigh woltage alam

i5=30%. recoverdoy: low voltage alamn is =21% . recover 237

recover18vl. Thewvoltage alamn coefficient is +0.25Y.

P-A-1
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Pre-heater Operation (Webasto) Standard Timer

1. General Y 1
I I

;200

The standard digital timer enables you to preset the
start of the heater operation up to 7 days in
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.
When the heater is switched on, the display and

the buttons are illuminated.
After the power supply has been connected,
all symbols on the display will flash.
The current time and weekday must be set.

5

heater “on” indicator
day of the week
time display
memory location
alarm indicator

time

program selection

2. Operation instant heating

The timer can be operated in that all flashing symbols reverse
can be adjusted by means of the 10 and 9 buttons. forward
panel

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:

P-H-1
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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.

P-H-2
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NANFENG Panel Operation Description:

BURNING | - ;;-5. '.;..J’ -
= ]

" MANUAL SETTING
POWER AUTO “TEMPRETURE

i=ielnina

ﬁi-qlllaip -

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.

P-H-3
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ZF GEARBOX 6HP604C OPERATION
1.1 Pushbutton

The wehicle is either equipped with a digital pushbutton or
a CAM speed range selector switch

Installation wvariants with 3, 4, 5 or 6 pushbuttons,
installed horizortally or vertically:

E = Reverze
N = Meutral
D = Automatic forwards driving range (Drive)

1, 2,3 =Limited forward driving ranges

1.1.1  Digital Speed Range Selector

* The button pressed is illuminated [continuously 1it).

* The button pushed flashes if it iz not accepted by the
transmission cortrol unit,

O0SE24

Digital speed range selector, installed horizontally

1.1.2  CAN Speed Range Selector

Distinguishing features between CAN pushbutton and
digital pushbutton speed range selector switches:

+ Convex keys
* Neutral button does not lock
» ZF logo located on side of Newtral button

027763

CaM speed range selector, installed haorizontally

1.1.2.1 Lighting of the CAN Speed Range Selector

0-G-1
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Button lighting colors:
= MNeutral buton bernstein
= 1,2 3, DandB: yellow

All buttons light up for approx. 1.2 s:
* Lighting test at system startup
All keys light up dimly:

+ Search lighting: To male it easier to find the buttons in
the dark

Individual buttons light up brightly:

* Function lighting: Identifies the active, pressed push-
buttor.

Individual bittons flashes:

* The active [pushed) button flashes if it iz not accepted
by the transmission control unit,

All buttons flash:
» Serious infernal fault inpushbutton

» Malfunction in CAN communication Once this defect
has been remedied, the light stops flashing,

Exceptions:

*+ Ifthe transmission control urit is not providing the
information required for lighting purposes, the lamps
only light up in search mode. MNevertheless, the vehicle
can still be driven in this status.

* The lishting is also deactivated if the pushbutton
position can no longer be correctly established as a
result of a hardware defect and the buttons only light
up with search lighting,

NOTE

The brightness settings for search and function lighting
cary, if required, be adjusted independently. They are
corrected as a function of operating voltage,

1.1.2.2  Pushbutton Settings

0-G-1
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NOTE

If several buttons are selected at the same time, the
smallest gear inhibit button selected is chosen

e.g ifbuttons 1, 2, 3 and D are selected at the same time,
biutton 1 is activated,

1.2 Starting the Engine
Engine can only be started if:
» Vehicle is stationary (brake applied).
* Speed range selector is in Meutral position ("1*)
NOTE

Starter inhibit: If the speed range selector is not in
Meutral, the engine cannot be started.

CAUTION
Only jump-st art on the battery, never on the starter!
Ignition OFF/ON but not while vehicle is in motion!

1.3 Selecting the Gear
Standard:

* Speed range selector in Neutral
= Accelerator pedal at idle setting and ., = 200 rpm
* Select desired driving range or direction of travel,

CAUTION
MNever actuate speed range selector and throttle at the
same time!

0-G-1
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Transmission with addition al “gear release” function
(Additional installation by vehicle manufacturer,
recommended by ZF)

* Speed range selector in Newtral

» Accelerator pedal at idle setting and n,,, =900 rpm

» Select desired driving range and apply the brake,
System only engagesthe appropriate gear while the
brake is being applied.

Operator errors when engaging gear

= Accelerator pedal actuated or n,, =900 rpm

* If "gear enable” iz installed, but brake not applied

= "R* direction of travel selected at a vehicle speed of

=approx. 3 kim/'h

After selecting the desired driving rangs, the system

does not engage a gear.
Transmission with anxiliary function “2* Reverse gear
button ™

* To reverse thevehicle, pressthe R buttononthe speed
range selector and also the B button onthe dashboard,

1.4 Setting Off

After selecting the appropriate speed range, wait for
approx. 1to 2 seconds, release brake [if applied) and
accelerate.

& DANGER!
On steep uphill gradients, always accelerate as soon
as you release the brake! RISK OF ACCIDENT from
vehicle rolling baclw ard 5!

CAUTION

Donot set off immediately at temperatures below -15°C.
Instead, allow engine towarm up for approx 5 minutes.
Speedrange selector in Neutral.

1.5 Driving Ranges

0-G-1
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Pleaze referto the vehicle' s Operating Instructions for
precise information about the gears engaged in each of the
gpeed ranges.

A defined range of gears / ratios is assigned to each speed
range. Shifts are only exxecuted at shift points defined by
the electronic shift control unit.

Marmal infervertion inthe automatic shift sequence
(shifting right through the speed ranges) is not advisable.

.& DANGER !
If the transmission is shifted into "N while the vehicle
is in mation, the powerflow between engine and out-
put is interrupted. This prevents the engine brake and
retarder from being able to operate.
Risk of accident! — Apply the brake!
For safety reasons, when faults occur in the electronic
shift control unit or whenever there is a power failure,
the transmission automatically selects "N",

1.5.1 Downhill Travel

When driving down steep gradients, depending on
requirements, you should select setting 1, 2 or 3 onthe
gpeed range selector. This restricts upshifts.

.& DAMNGER !
In extreme cases, to pratect the engine, the upshift
inhibit is cancelled.
When this happens, it is possible for the transmission
to shift up independently from the selected driving
range to the highest gear. RISK OF ACCIDENT!
Mote tachometer!

1.5.2 Downhill Travel

Before changing from Forwards to Reverse or vice versa:
* Vehicle stationary
» Acceleratorpedal at idle setting and .., = 900 rpm

+ Speed range selector in MNeutral position, depress brake
pedal if necessary

* Move speed range selectorto D, 1, 2, 3or R

1.5.3 Kickdown

0-G-1
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To wutilize max, engine power, higher shift points canbe
called up using the kicledown switch (see illustration) or Arccelarator
the CAN system (to accelerate or to use the accelerator S pedal

pedal on uphill gradients). y

Full load
* Depress accelerator pedal beyond its full throttle (pressure point)

pressure point [(kickdown setting)

1.5.4 Retarder Operating Mode

—_ e — g m e m g e —

The retarder is a ratio-dependent hydrodynamic brake 2
which operates without mechanical wear The retarder
should be emplaoyed every time the brakes are applied.
This extends the life of the service brake. The retarder
can be activated by hand and/or using the foot controls,

Conditions for retarder operation
(retarder engaged/actuated)

+ Accelerator pedal in idle speed setting
* A forwards gear must be engaged WW
* Wehicle speed = approx. 3 km/h mEae
If these conditions are met, the system prevents upshifts

(upshift inkibit).

CAUTION
K the accelerator pedal is actuated, the retarder
disengages. The upshift inhibit is cancelled.

e
023630 \\{
1

The retarder is disengaged automatically by the
electronic shift controller:

* When "ABS is active”,
* Whenever the permitted oil temperature is exceeded, as
Defined in Section 1.9

If a retarder ON-OFF switch 15 fitted, the retarder nmst
be switched off:

* Cnicy roads
* Whenever the permitted oil temperature is exceeded, as

Defined in Section 1.9

The mas. permitted oil temperature for retarder operation
iz 150°C [max. 5 mins).
Mote temperature indicator or temperature warning,

Refer to Section 1.8 or vehicle manufacturer’s Operating Instructions
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* Retarder activation using foot pedal, de-activation using
toggle switch on dashboard,

» Switch off hand lever wheneverthe brale has been
applied!

& DAMGER !
The retarder is feedback-controlled by a specified
temperature characteristics curve.
Risk of accident due to reduced braking power!

1.6 Stopping, Parking

NOTE
Only apply the parking brake when vehicle is stationary.

Stopping

The wehicle can be stopped at any time, regardless of the
setting of the speed range selector. The electronic shift
control unit t hen engages the appropriate gear for setting
off.

With short stops:

+ Speed range can remain selected

= Apply brake

At extended stops:

» Speed range selector in Newtral

= Apply brake

0-G-1
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Transmission with special “Bus Stop Neutral” [NBS)
feature

The transmission automatically selects Meutral whenthe
following conditions are in place simultaneously:

* Wehicle stationary

* Brake applied

» Acceleratorpedal inidle speed sefting

The range selected with the speed range selector is then
retained,

As zoon as one of the three conditions ceases to apply,
1t gear iz selected immediately and automatically.

Parking
» Speed range selector in Neutral

» Apply parking brake

.& DANGER !
Befare leaving the vehicle, always apply the parking
brake. When the engine is switched off, thereis no
direct connection between engine and axde. The
vehicle can therefore start to roll!

1.7 Towing

1.7.1 Towing Away Vehicle with Operational Transmission
* Speed range selector in Neutral
* Max towing time: 2 hours

* Max towing speed:
City and intercity buses: 25 km/h
Coaches: 35 kmm/h

NOTE
A an ambient temperature of less than -15 °C the towing
gpeed i 5 km/h

1.7.2  Towing a Vehicle with Suspected Transmission Damage

0-G-1
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CAUTION

If tr ansmission damage is suspected, the propshaft flange
between transmission and drive sh aft needs tobe
disconnecied

Exception: [n a dangerous situation, towing is permitted
urttil the vehicle leaves the immediate danger area (e.g,
road junctioryintersection, tunnel ete.), without first
dizconnecting the driveline.

1.8 Temperature Monitoring

Monitoring of transmission temperat ure is performed by
the ECUT 146/147 electronic shift controller. The oil sump
temperature and oil temperature at the retarder outlet are
transmitted by CAMN tothe vehicle control unit,

For customers with no access to these CAN messages,
temperature sensor A6 and temperature indicator A5
deliver the corresponding retarder outlet temperature

The switch poirt for the warning cortact onthe tempera-
ture display unit is 145 °C,

1.9 Limit Values for Oil Temperature
1.9.1 Transmission Oil Temperature Before Heat Exchanger

During retarder operation:

* Inexceptional cases, short periods of operation
(mas. b mins. withina 1 hourperiod) at 150 °C are
permissible.

During tarque converter oper ation:

* The temperature limit for continmous operation is
110 ",

* Inexceptional cases, short periods of operation
(mas. 5 mins withina 1 hourperiod) at 130 °C are
permissible.

During normal driving

* The permitted temperature range is between
20 -100°C,

1.9.2  Oil Temperature in Transmission Oil Sump

0-G-1
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The following sump temperatures must not be exceeded
(1ot even at high ambiert temperatures):

Transmission oil sump temperatures Ecomat 4

Operating a @
temperature MA e
or endurance 100 *C 1058 *C
temperature

Exception:

mas 5 minsg.

within 105 *C 115 °C
1 hour

0 wwith oil ace. ta List of Lubricants TE44L 144 B/ T/ E
21 with oil ace. to List of Lubieants TEHL 14E

NOTE

80° angle drive with axial offset is not approved
for endurance sump temperatures of 105 °Cl

Fos. 120 Pos. 124

B14: Temperature sensor in transmission sump

Pos 1204124 Temperature sensor on retarder outlet (B4)
ot termperature sensor (A8) for temperature indicator (A5)
see Section 1.2 ZF-Ecomat 4 System Solution

1.9.3  Actions to be Taken When the Relevant Permissible Oil Temperature is Exceeded
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* Driving at partial load
* Switch off retarder

If this does NOT cause the oil temperature to drop:
* Stop the vehicle
* Speed range selector in Neutral

* Runengine at raized idle speed

NOTE
Ifthe temperature does not drop backirto itspermitted
rangewithina few minutes the possible causes are:

» il level too low ortoo high
» Conftaminated heat escchange invehicle
» Coolant circuit defective

* Transmission damage

Inform ZF Service Center without delay!

1.10 Status Monitoring/Warning Lamps

The diagnostics system of the electronic shift control unit
ECUJ 146/147 monitors the transmission status every time
the vehicle circuit is switched on and continuously while
the vehicle is in motion,

Warning lamps

Faults are displayed by warning lamps lighting up (red or
yellow) and by warning messages which appear onthe
driver’s display panel [referto the vehicle manufacturer’s
Cperating Instructions).

If a selected gear or speed range is not accepted by the
ECU, the button pressed on the speed range selector starts
ta flash.

1.11 Transmission Response to a Malfunction

0-G-1
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To protect the transmizsion inthe evert of a malfunction,
the following responses are provided:

Shift into Neutral:

Inthe event of major malfunctions inthe power supply to
the transmission, e.g. short circuit.

Shift into Limp-Home Mode:

If there is an interruptionto CAN commurication or a loss
of shaft speed information

.&. DANGER!
If a malfunction occurs in the transmission system,
the following applies:
+ Greatestdanger of transmission damage

+ Hestricted system monitoring
RISK OF ACCIDENT!

1.11.1 Limp-Home Mode

The ECU iz set up with specific time and pressure settings
for pressure cortrol in limp-home mode, Please also note

that:

* The retarder function is not available

* The "Bus Stop Meutral” (MBS) function is not available
* The engine brake cannct be activated

= "Torque corwerter lockup clutel’ (WE) is open

* Engine torque iz limited to protect the transmission
[no engine management]

1.12  Auxiliary Control Unit

This awxiliary control unit was developed to help with
moving the vehicle during the production process and to
act az a limp-home facility inthe event of ECU failure,

Anxiliary control unit HST 46

The HST 46 awiliary control unit is fitted to the 68-pin
connector instead of the ECU 145/147-pin connector. This
allowr s the driver to select one forwards and one reverse
gear. Gear shifts whilst driving are no longer possible.

NOTE
Auxiliary control unit not available with the
ECU 146/147 and CAN pushbutton combination.
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1.12.1 Operating Instructions for the Auxiliary Control Unit

» Apply parking brake to prevert wvehicle from rolling
accidentally.

» Speed range selector is in "N* position
* Switch off engine and ignition,
* Hemove connector from electronic shift controller.

» Connect plug to HST 46 awciliary control unit and
SECUTE,

* Start engine.

* Engage gear onpushbutton:
Shift setting "I* Meutral
Shift setting "0

Drive (forwards gearis
engaged, no upshifts or
downshifts occur)

Shift setting "R” = Reverse

& DAMGER !
When operating via the auxiliary control unit, none of
the safety functions are enabled.
RISK OF ACCIDENT!

The following points must therefore be taken into

account at all times:

+  Shifting from "N" to "D" or from "N” to "B” only
ever at idle speed and with the vehicle stationary.
The transmission can also change gear at higher
shaft speeds - but this can lead to transmission
damage.

+ Before every change from forwards to reverse
travel or vice versa, always ensure that the vehicle
is completely stationary.

+  After shifting into“D" or “R", always wait for
2 seconds to enable the transmission to engage
before starting to accelerate.

0-G-1
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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

0-AB-1

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

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

T .l
5 | S— 3

t W
Abb. Example 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,

0-EC-1
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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,

0-EC-1
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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.

0-EC-1
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TOILET OPERATION

(1). Functions and Operations

I Occupied lights 2 Door lock 3 Hand-wash button 4 Faucet 5 Soap dispenser 6 Mirror 7 Basin
8 Lid of garbage bin 9 Paper towel holder 10 Flush button 11 Emergency button 12 Toilet cover
13 Inner wall of toilet 14 Internal handle 15 Vanity door 16 Drainage on floor 17 Toilet door

(D.When using the toilet, please lock the door to ensure the system is functioning properly.

2.0ccupied Light: This indication light is controller by the toilet door lock. It can probably be
installed on the door of the toilet module, or be located at the front of the Coach. The passengers can
be aware of the status of the toilet. If the toilet module is vacant, the light indicator will not be on (or
will show green light.) if someone is using the toilet, the light indicator ill be on (or will show red

light.)

®). Internal Illuminating System: The dome light inside the toilet has two status. One light is
always on and is a low wattage light so long as toilet module’s power supply is on. The other one,
which is a high wattage light, will only be turned on when a passenger enters the toilet module, closes
and locks the door. At that time, It has just been turned on by the door lock which triggers a

micro-switch.

0-T-1
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@. Hand Wash System: The toilet is Faucet Soap dispenser

equipped with a water pump for the hand wash

faucet. When the button is pushed, the water
Hand-wash

pump is turned on for a certain period of time button

(normally 3-5 seconds). The water will keep

running until the time is up. The waste water is

drained to a holding tank. One can push the

soap dispenser for the hand wash soap.

®). Toilet Flush System: Push the
flush button, produce stream (about
300-500ml), the drain valve will open
in a short time and the waste in the
toilet will be flushed into the

waster-water holding tank.
Flush button

p—, ' ~ Toilet cover

®. Door Seal and Ventilation System: The door of the toilet module has a seal strip, which
prevents any odor from getting into the bus; The toilet module is equipped with a fan (a dual fan with
inner and outer two different uses, the fan will be operated in a low speed to vent the air constantly,
when the toilet is vacant, however, it will be operated in high speed for ventilation, when the toilet is
occupied. The outer fan operates in a normal speed), keeping Fresh air in the bus with automatically

ventilation.

(@. Handles: For the safety and convenience of the
passengers, the toilet module has installed safety

handles inside or also outside of the toilet module.
Internal

handle

(8. The dashboard indication: in the signal area of dashboard, it can indicate in time: vacant or
occupied, the water state of fresh-water and waste-water holding tank, and emergency (Alarm button

is installed in toilet) and so on, which makes drivers know the usage status of the toilet.
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©). Fresh -Water Holding Tank System: The holding tank is to store the fresh water for toilet flush and
hand wash, please check the water level before use. Make sure water is full. If the Water Level Warning
System indicates lack of water, please watering in time. Before watering, taking out overflow pipe,

watering overflow pipe until fresh water tank is full.

0. Waste-Water Holding Tank System: The holding tank is to store the waste water after toilet flush
and hand wash. When the Warning System indicates that the holding tank is full, one should stop using
the toilet immediately. After the coach arrives at the tank evacuating area, turning the handle of the
evacuation valve will open the valve to drain the holding tank. Turning the handle back after evacuation

will close the evacuation valve.

(2). Caution in Use

(. Main Power: The usage of toilet should be in the condition of power supply state, the main
power is controlled be the driver by operating the switch of power which is on the dashboard. In case,
the toilet is not functioning properly (such as malfunction of some components, running out of clean
water, or the waste water tank is full, etc.), the driver can switch off the main power and lock the door
temporarily and put the toilet out of service. If the toilet is nonuse in a long time period, please switch

off the main power of the toilet.

). Initialization (aim at inducing system toilet): There is a requirement of 50s for the system
initiation after electrify of toilet, both the act of deduce and the self inspection of controlling function

are natural during the process.

®). Please check Fresh-Water and Waste-Water Holding Tanks before driving, top up fresh water
tank, drain waste water tank, and have a browse to the whole module to find if somewhere is
abnormal obviously. Waste water tank should be drained in time and the garbage bin should be cleaned

up during driving.

@. Toilet paper, paper towel and other wastes should be thrown into waste basket, rather than left

anywhere in toilet module or even thrown into toilet bowl or basin.
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(®). When clean the inside of the toilet module,
remove the cover of the floor drainage. The water can
be drained directly out of the coach through the floor
drain. Please do not spray water at the electrical
junction box, the fan, and other electrical equipment to

avoid wetting them and resulting in damage. It’s Drainage

. on floor
favourable to use a damped cloth to wipe the surface of
toilet, but not to have any hard object to contact with it

for avoiding any damage of the surface finish.

Sliding valve should be cleansed regularly to keep the

drain valve operating smoothly always.

6.When shut down the toilet module under the
sub-zero temperature environment, please drain all the water in the holding tanks, then press the
button of hand wash or toilet flush for several times, drain the water in the pump, turn on the cover of
filter, and drain the water in the filter as well to avoid freezing to build up water or damaging
electrical parts. If the sliding valve is frozen or water components are frozen, toilet can not be put in
use until they are all unfrozen. You never try to open the frozen valve by force. The valve needs to be

defrosted by warm water before use.

(@. Please push/ touch the faucet button moderately, do not hold on to longer or turn on by great

force to avoid wasting water or shortening the use life-span of electrical parts.
(®. Do not insert or pull out casually during any electrical part working.

(©.When use the toilet, do not change inside circuitry or exchange any disqualification electrical
parts; In case any malfunction occurring, follow instructions to solve it before the toilet module is put in

use renewedly.

0. Toilet needs to be cleaned and maintained regularly.
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Open/close the passage 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°,
then anticlockwise rotate handle 4, after that the
door would be locked.

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
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Door remote controller 2 Door remote controller 1

Door emergency switch Model 1

The model 1 door emergency switch is located on upside of the gate ingress.
Operation tips: 1) Please press the red button 1 and flick open the valve cover 2.
2) Please rotate the red handle switch 3 clockwise up to 90 degree.

3) The air valve begin to deflate , and next step may pull the door opened accordingly.

Special attention: The door emergency switch is only used in the emergency state. Please don't rotate
the door emergency switch in driving for fear of danger.

The vehicle uses the keys as follows:

Ignition key

Cabin door key

Door key

Door remote key
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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. Please 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, press
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 the vehicle has
stopped .

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.

=00

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.

Oz

dah 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. OFF
The shifts of the retarder may be converted by up and FL" 'EB-’
down motion of the handle. PULL :

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

1. air outlet

2. service button

3. reading lamp button
4. lamp

5. loudhailer

6. stop button

When the passenger require to read something, may press the button 3 for turning on the
reading lamp; may press the cover 1 for cooling air; may press the button 6 for requiring stop
the vehicle accordingly.

Model 1
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Safety hatch

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

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
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Safety hammer

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

Model 1
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Central Electricity Distributor (VITI) Installation positio
n

The central electricity distributor always installed in the
compartment of the instrument desk or located in front-left
side cabin door box under the driving area.

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
central electrical 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).
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CAN bus module:
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Switch control box (Model: JKH2025A)

0-E-2



(=) KING LONG

Vehicle Starting and Driving

Preparatives 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.

Oil level dipstick

Oil inlet

OIL LEVEL
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() KING LONG Vehicle Starting and Driving

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)

Model for Euro 11

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,
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 deposited water in diesel filter in time and check
fuel pipe for no leakage. Ensure sealing performance of fuel
tank and before opening fuel tank, wipe up clay and dirt.
Before filling up, shut down engine.

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

Fill the 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 0.3-0.5Mpa (3- 5kg/cm?) along with the increment of the oil temperature as well

as the normal engine speed.

S-9



& KNG LONG Vehicle Starting and Driving

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 or parking 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 resulting in serious accident.
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3. Tachometer working order

Indications on tachometer scale:

15 20

a. Green zone - operating range of maximum ssttsg
performance - "o °. 25
b. Yellow zone — a little high speed range (warning of x10( r/min *

engine fault)
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.

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

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

Always avoid engine over revving (red zone), as engine operation in this speed range can end up the
engine damage immediately or will 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.

S-15



& KNG LONG Vehicle Starting and Driving

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.

S-17



& KNG LONG Vehicle Starting and Driving

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
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Model 3
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Inspection every two weeks before and after driving
1. 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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3. 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.

Ventilator drive belts

If it is necessary to replace the ventilator 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 ventilator belt tension, tighten the fastening nut of intermediary pulley
firmly.

Model 1:
Adjusting method of the single belt driving 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 1 and the fan
pulley 2 should be 25 ~ 31mm.

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 25 ~ 31mm.
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
10~15mm

2. Adjust tension of cone belt

Adjust nut luntil tension of belt is proper
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4. 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 been parked for the day, 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

Don’t release parking brake and keep to place the gear box lever in neutral. The vehicle is not possible to
move in the 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 motor rotation adjusts itself automatically in function of the coolant temperature.

Indication:

The start up process is automatically interrupted after 90 seconds of continuous activation. In this case, in
order to repeat the start up activation, turn the ignition key back to the off position and wait at least 2
minutes.

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

(@O  Please add long life coolant to cooling system.

@  After parking, please drain 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 up

switch in the engine compartment, this switch should be
used as a manual accelerator.

With the engine compartment cover open, the start up 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
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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 water outlet 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 0.3 and 0.5Mpa (3-5kg/em®) .

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

® Pointer of double-pointer 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 driving brake to ensure engine run at

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

the vehicle is on normal condition. if the pointer is on “H”
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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 KING LONG BUS
MAINTENANCE & SERVICE GUIDE ( 2014 ) -EN 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.
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.

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 and seamless. Make timely replacement if
damaged.

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

ABS or 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.
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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.

7. 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 or EBS and maintenance, please refer to the relevant
instruction book which is offered by maker.

Because of different allocation requirements, some of the vehicle model may not be equipped with ABS
or EBS system, please use correctly according to actual condition of vehicle.

Electrical system maintenance and service:

(1) When battery is charged by external power supply, disconnect ECU control box 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.

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)
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oy

Tire transposition diagram(three axles)

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.

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 blowed 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.
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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.

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.

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.

After long operation of engine, please eliminate scale in cooling system in time. Methods as shown
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below: mix 700-800g caustic soda with 150g kerosene and then inject the miscible liquids into water, at
this time, 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 fresh water. 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%
-10C 104.50 'C 30% 60% 10%
Antifreeze Performance Requirement
Item Quality Index Test Way
Appearance striking colour, clear, | visual inspection
inclusion-free
odour without special | smell of sense
odour
density (20°C) (kg/m3) 1073-1095 SH/T 0068
boiling point » 108 SH/T 0089
freezing point (-45 SH/T 0090
reserve alkalinity - SH/T 0091
PH value 7.5-9.0 SH/T 0069
ash content (Quality Score) 3.0 SH/T 0067
effect of vehicle paint no influence SH/T 0084
foam foam volume | (100 SH/T 0066
tendency (mD)
time of foam (5.0
losses (s)
(grade) aluminum pump air | ) 8 SH/T 0087
hole corrode
(cast aluminum alloy) Corrosion | (1.0 SH/T 0620
of heat transfer (mg/cm2)
Element Silicon {10 ICP
Content Phosphorus {10
Nitrite (10 ICP
Sulfate radical {50
Chloridion €40 SH/T 0621
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3) This item is a quality index of -45 degree dilute antifreeze.

4) To measure freezing point, should be done in special lab according to SH/T 0090; In emergency,
may adopts portable refractometer to check and the test result is for reference. While existing
disputes to two measuring results, is subject to the SH/T 0090.

5) To measure PH value, as usual, should be done in special lab according to SH/T 0069.

Fuel recommendation

1. Diesel oil (only apply to diesel vehicle) : only diesel oil 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 oil: Suitable for the zone where venture rate is 10% and minimum temperature is
higher than 4°C.

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

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

5. No.-35 light diesel oil: ~ 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.

Oil quality and specification recommendation
Engine oil

» Prefer using the engine oil whose quality is equivalent to or higher than level 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.)
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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:

Recommended gear oil is ZF Ecolife Fluid.
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.

|' W ' ]
S0 30
BEW /a0
I as
<) =30 -26 =10 0l 10 20 30 40° o




() KING LONG Maintenance and service

Power steering hydraulic oil:

Fulfill standard: General Allison C-3. When ambient temperature is low than 10°C, please apply
DEXRON-II hydraulic fluid to steering gear; when ambient temperature is higher than 10°C, please
apply C-3/10W hydraulic fluid. C-3/10W grade oil can be used in most area .all-year generally. C-3/30
grade oil can be used in non-cold area all-year generally.

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.

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.

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 the 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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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 .
Not applicable
stroke Free stroke: 30 ~ 40 mm
. Check if clutch separated completely, connection stable an
Clutch system Not applicable o
Clutch not skidding
Clutch brake flui . Compound brake fluid
Not applicable
level
Brake chambe .
Not applicable
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




& KING LONG

Maintenance and service

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 system clogging, clearance normal
ZF series Maintenance Free, referto ZF TE-ML09
GX85. GX 100, ZJ N32.whlch manufactured by Shanghai oil
Check refining factory or ATF or related products
100C .
which produced.
Environment temperature >10°C, adopt CD
i)rsijg_SBSSBD Check level 15W/40 oil; Environment temperature
<10°C, adopt No.8 hydraulic drive fluid.
Transmission fix bolt Fasten
Transmission Transmission and | Check No leakage, operation organization effective,
( QJ series | Accessories no abnormal sound, wrong gear engagement.
mechanism or Refer to ZF TE-ML 20, oil change rely on
automatic gearbox ) | Lubricant oil Change 180,000KM or 3 years whichever comes

first.
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Maintenance and service

System Item Operation Technical requirement
Front  axle | Brake clearance Not
(DF & F S applicable

series )

Rear axlgl DF | Brake clearance Not

& FS series ) applicable

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

) ' the piston and air spring.

Alr 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.

Air suspension | The rod Check Check the rubber of the rod ball head and the

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

absorber 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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Maintenance and service

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 in the dry 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 over 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 g;f:rlf and Propeller shaft flange fastening bolts not loosening
Propeller shaft
universal joint f(’:a};?;rll( and Universal joint each bearing no loosening or damage
Brake bottom | Not No loosening
board applicable
Frontaxle ( DF Hub bear Not No loosening
. applicable
or FS series ) -
Brake plate Not Change the brake plate when plate abrasion more than
applicable | limit pit.
Brake bottom | Not No loosening
Rear axle .
board applicable
( DF or FS | Hub bear Not No loosening
applicable
series ) Brake plate Not Change the brake plate when plate abrasion more than
applicable | limit pit.
The leaf ) Not Each fastening bolt not loosening, leaf spring no broken
) Leaf spring ) . -
Suspension applicable | piece, no apparent change of elasticity
Check brake frication piece thickness within required
Brake system Rear  braking Check range. by che.cl.( port, Yisual check brake adjust arm
system working 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 Engine oil Replace Replace and fill oil level within required range
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 | ket 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 products whicl
produced.

1PS40-SB8575D
series

Change oil and
filter core of
oil tank

Environment temperature >10°C, adopt CD leve
15W/40 oil;

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

Front axle

Toe-in  of front

wheel

Not applicable

Radial-ply tire: 0 ~ +2mm

Rear axle ( DF
& FS series )

Final drive

Not applicable

From injection hole into final drive filling
Parathion-type 90 heavy-duty gear oil (GL-5)

to the face. ( for first 1500km, than change for
every 24,000km )

The
suspension

leaf

Not applicable

Not loosening, crack, fracture, misplacement,
screw U bolt, front 196 ~294Nm, rear 343 ~
392Nm

The
suspension

air

The liner bushing of
the rod assembly

Change

The liner bushing is relative sliding with the bal
head

Change

The liner bushing is knocked to bend and th
tighten bolts of the adjustable rod are becomin
invalid which result to the threads of the ball hea
and the steel pipe damaged.

The rubber ball joints

Change

The crack on the surface of the rubber is ven

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{)};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;i(: 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
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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, MO, METETS 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
. . . Not .
Suspension | Leaf spring bushing ) normal, no abnormal abrasion, bush not
applicable

crack, lubrication normal

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 Not applicable | Compound brake fluid
The leaf . . . Clearance between leaf spr.ing bushi.ng an.d pin
suspension leaf spring bushing Not applicable | normal, no abnormal abrasion, bushing without

crack, lubrication normal
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Maintenance and service

Maintenance operation and regulation more than 80000km or corresponding time interval.

ZF Series axle

Oil or Grease change required, depending on whichever occurs first.

Assembly | Model | Maintenance | Maintenance Oil Classes Remark
Name Operation Interval (Table for
Lubricant)
Filling-up 80,000KM or 1 year | ZF-Ecofluid 12G TE-ML 12
Wheel | (general
Front heads | greasing
Axle RL point)
series | Oil change 150,000~180,000KM | ZF-Ecofluid TE-ML 12
3 years X/12B/12C/12D/12E/12M
Oil change 150,000~180,000KM | ZF-Ecofluid TE-ML 12
A 3 years X/12B/12C/12D/12E/12M
RearAxle | o> | F illing-up 80,000KM or 1 year | ZF-Ecofluid 12G TE-ML 12
AV_ (general
series ,
greasing
point)
Oil change 60,000 km / 1 years | ZF-Ecofluid 12L TE-ML 12
AVE — -
Rear Axle 130 Filling-up 80,000KM or 1 years | ZF-Ecofluid 12G TE-ML 12
(general
greasing
point)
Wheel bearings with individual | 500.000 km /2 years | ZF-Ecofluid 12G TE-ML 12
mounts at the
front and rear axles
Compact bearings (hub unit) in the | 800,000 km / 6 years | ZF-Ecofluid 12H TE-ML 12
wheel heads at the front and rear
axles
ZF Manual Gearbox Products
Ii:zznbly & System Application Range Oil Change Interval| Oil Classes

Transmission ZF Ecolite

- Scheduled routes
- Average speed from 20to 60km/h

360,000 km or 3 |
years

Series  ( Manual )
(65890 , S6-85/A)

- Long-distance coach journeys
- Average speed as of 60 km/h

540,000 km or 3 |

years

ZF-Ecofluid M
02B(1)/02E/
02H/02L
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Assembly &
Name

System

Application Range

Oil Change Interval

Oil Classes

Transmission ZF Ecolite

- Scheduled routes

360,000 km or 3 |

ZF-Ecofluid M

) } - Average speed from 20to 60km/h | years 02B(1)/02E/
Series without Intarder L dist I 540.000 k 31 02H/02L
( Manual ) ( 6S1650BO ) | - ong-distance coach journeys , m or 3 |
- Average speed as of 60 km/h years
ﬁ:ﬁ;ﬂbly & System Application Range Oil Change Interval | Oil Classes

Transmission ZF Ecolite

- Scheduled routes

360,000 km or

ZF-Ecofluid M

. . - Average speed from 20to 60km/h | years
Series with Intarder L dist n 520,000 k 02E/ 02H/02L
( Manual ) ( 6S1701BO ) |~ ong-distance coach journeys , m or
- Average speed as of 60 km/h 3 years
QZ:I:MY & System Application Range Oil Change Interval | Oil Classes

Transmission ZF Ecolite

- Scheduled routes
- Average speed from 20to 60km/h

360,000 km or 3
years

ZF-Ecofluid M

/AS Tronic lite Series : ; 02B(1)/ 02E/02L
( Manual ) ( 6S1010BO ) | - Long-distance coach journeys 540,000 km or 3

- Average speed as of 60 km/h years
Assembly & System Application Range Oil Change Interval Oil Classes
Name

- Scheduled routes 360,000 km or ZF-Ecofluid M

. ) i

Tran§m1s510n. ZF AS - Average speed from 20to 60km/h | years cott
Tronic lite Series 02K

( Manual | 6AS1010BO )

- Long-distance coach journeys
- Average speed as of 60 km/h

540,000 km or
years

A | o : :
ssembly & - System Application Range Oil Change Interval | Oil Classes
Name
Transmission ZF AS | - Scheduled routes 360,000 km or ZF-Ecofluid M
Tronic without intarder | - Average speed from 20to 60km/h | 3 years 02B/02E/02L
Series ( Manual ) | - Long-distance coach journeys 540,000 km or
( 12A82300BO ) - Average speed as of 60 km/h 3 years
A | o : :
ssembly & - System Application Range Oil Change Interval | Oil Classes
Name
Transmission ZF AS | - Scheduled routes 360,000 km or ZF-Ecofluid M
Tronic with intarder Series | - Average speed from 20to 60km/h | 3 years 02E/00L
( Manual ) | - Long-distance coach journeys 540,000 km or
( 12AS2301BO ) - Average speed as of 60 km/h 3 years
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ZF Automatic Gearbox Products

Assembly & System Name Application Range Oil Change Interval | Oil Classes
Automatic
o ) oil sump temperature below | 120,000km Transmission
"l;ransm1ss1on tZF E;:.omat Serles) 100 centigrate or 3years Fluids ( ATF )
automatic
( HP502C/592C/602C/604C ) . 14A/14B/¥4C/14E
oil sump temperature below | 150,000km ZF Ecofluid A PLUS
105 centigrate or 3years 14E
Assembly & System Name Application Range Oil Change Interval | Oil Classes
Transmission ZF Ecolife Series | 0il sump temperature below 240,000 km
( automatic ) | 100 centigrate or 3 years ZF-Ecolife
( 6AP1000B/1200B/ oil sump temperature below 180,000 km 20E/20F
1400B/1700B/2000B ) 105 centigrate or 3 years
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Maintenance period chart

1. 1st line is the item of break-in of new vehicle (prescript items completed after driving S000KM or the days 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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Maintenance period chart

1. 1st line is the item of break-in of new vehicle (prescript items completed after driving SO00KM or the days 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 (not applicable)

Release or meshing if

not smoothly O O e e e L e e e e e L

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 I I I | 1|1 I I |1 I I

Lubricant oil | | | | | | R | |

Venthole C|T1|1]|1 cl|TI1|T1|1]|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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Maintenance period chart

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

M-26




(%) 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 days 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 1 I I 1 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 1
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 | I I | | | I | I | | | | I | | |
Toe-in of front wheel I I I I I

M-27




() 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 days 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 I I 1 1 1 1
Battery electrolyte I I I I I I I I I
surface , connector

Wire box installation 1 1 1 1 1 1 1 I 1 1 I 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 1 I I I I I 1
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 | 1 I I I I
system

Autonomous water heat

system-water supply | 1 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 1 I I 1
Vehicle body, I I I

framework checking
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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 injection or low injection pressure

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 worn-out or 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 abrased 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.
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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 damp piece 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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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 Ithe 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 . . . . .
h 4) Too small pretightening force of | 4) Adjust the pretightening force
e rear
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 inertance 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 ) ) .
carrieer 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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Common trouble and elimination

Fault ) T
Possible cause Eliminating method
symptom
Blocking or damage of the Clean or replace the ventilation
ventilation plug plug
Axle housing cracks
Leakage of Damageor distortion of the Repair or replace the axle housing
the rear coupling flange sealing surface Adjust or replace the coupling
axle Malfunction of bearing leads to flange
lubrication radial run out of coupling
flange Replace the bearing
Axle housing distortion caused
by overloading Adjust or replace the axle housing
Excessive pre-tightening force Adjust the pre-tightening force
of the hub bearing
Inadequate lubrication of the Intensify the lubrication or replace
Hub bearing or incorrect usage of the the grease
bearing grease Clean and intensify the lubrication
jamming The bearing is defiled by the Replace the sealing ring

dust
Water entering bearing due to

malfunction of sealing ring

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) Umbalance 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
L 3. Bending of the front axle 3. Adjust or replace the front axle
Disalignment )
] 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.
Mi " 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) Disalignment between the tire | 2) Replace the tire or the wheel
and the wheel z
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Common trouble and elimination

Fault . S
Possible cause Eliminating method
Symptom
3. Others 1) Correct the driving pattern
Misproportion | 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 belowed
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. Disassmeble 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

Braking system

Fault . T
Possible cause Eliminating method
symptom
1. There has compressed air inside Check and adjust the exhaust valve
the braking chamber of the quick releasing valve
2. Improper lubrication of the Adjust the faulted parts
camshaft or improper return of
the adjusting arm
3. Brake shoe or chamber return Replace the faulted parts
Unsmooth ) ,
fthe spring fatigued or broken
0
heel 4. The spring braking takes effect Eliminate causes of the spring
whee
braking unreleased
5. Clogging of the exhaust port in Disassemble and clean the faulted
the quick release valve parts
6. Brake wvalve primary or Disassemble and clean the braking
secondary piston return failure valve and replace the faulted parts
as needed
1. The clincher or the bolt is Replace the friction lining
projected because of abrasion of
the braking friction lining
2. Surface hardening of the Replace the friction lining
friction lining
3. Deterioration of the friction Replace the friction lining
There has . . . .
lining Rivet the rivet or tighten bolt
abnormal
d 4. Improperly contact between the
soun
h brake shoe and the friction Adjust or tighten the brake drum
when
) lining
troddening ) .
the brak 5. Uneven abrasion of the brake Adjust the clearance between the
e brake
drum internal surface or weak brake shoes and  tighten the
pedal ) ) . .
installation supporting pin locknut
6. Looseness of the brake shoe Replace the hub bearing
supporting Adjust or replace the brake drum
7. Abrasion of the hub bearing
8. Deformation of 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 failured
because of the impurity entering
Air leakage in the brake valve

1. Repair the leakage point

2. Disassemble and repair
compressor

3. Adjust or wash

4. Disassemble and repair the brake

valve

Common trouble and troubleshooting of

electrical equipment and starting

system
Fault . T
Possible cause Eliminating method
symptom
There has | 1. The belt is of over loose or
abnormal excessive abrasion with the
s9und shakl.ng durl'ng the running ) Adjust the belt and replace the bearing
during the | 2. Bearing failure or oversize
generator clearance
rotates 3. Too much bearing clearance
The 1. The battery is lack of power 1. Charge the battery
charging
indicator | 2. The generator is damaged 2. Replace the generator
light
doesn't go | 3. Charging indicator lamp loop | 3. Check the circuit
off during short
the running 4.  Adjust the belt
and the 4. The belt is slipping
vehicle is
difficult to
start
The battery | 1. The battery is damaged 1. Replace the battery
is lack of
power 2. The generator is damaged 2. Replace the generator
excessively
and 3. The belt is slipping 3. Adjust the belt
incapable
of charging
at low
speed

air
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Common trouble and elimination

Fault . Y
Possible cause Eliminating method
symptom
The battery has no power, or is | 1. Charge and clean the joint and
lack of power or terminal loose screw it
Poor contact of the starter
switch, short circuit of the | 2. Repair or replace it
connector lug or bad of the
Difficult in solenoid , , ,
starting Starter pinion is .clogged in the | 3. Repair or replace it
flywheel ring gear. | Found out the reason and eliminate it
Furthermore, engine bearing is
burnt ,water on external of the
combustion chamber and the
consumption frozen may also
caused the breakdown
Poor contact of the ignition | 1. Clean and tighten
switch or socket loose
Starting Unsteady connection of the | 2. tighten it
gear of the relay device or the solenoid
starter can switch 3. Replaceit
not engage Turnoff of the starter solenoid | 4. Repair the teeth or replace it
with the switch
flywheel Damage of the starting gear or | 5. Found out the reason and eliminate
teeth the gear ring of starter it
Malfunction of engage switch 6. Replace it
Starter armature shaft bent
Starter starting gear sleeve too | 1. Replace the shaft sleeve or clean
tight or stuck and amend it
Starting Too little clearance between the | 2.  Adjust the clearance or replace the
gear of the starting gear and the flywheel starting gear
starter can ring gear or the starter gear
not damage 3. Clean it
disengage Magnetic coil dirty 4. Clean and adjust it
completely Clogging of the transmission
fork shaft 5. Replace it

Locking of the engage switch
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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 ) 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;
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Common trouble and elimination

Fault . T
Possible cause Eliminating method
Symptom
1. compressor clutch connecting cable | 1. reconnect the cable;
not connected well; 2. change the clutch or repair;
2. clutch damaged; 3. refer to the above-mentioned items;
compressor , )
) 3. malfunction lamp light up;
not working ) . L
4. refrigerant light not lighting up;
5. relay out of work;
6. 1o 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. battery 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;
blowernot | 5. harness connection not good; 5. reconnect the harness;
working 6. venting blower cable not connecting | 6. reconnect the blower motor connecting
well; cable;
7. air blower or Dblower 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 21 Flat-tip screwdriver 6*100MM
2 Combination wrench 8 22 Hammer 1 pound
3 Combination wrench 10 23 Slip joint pliers 8”
4 Combination wrench 12 24 Nipper pliers 67
5 Combination wrench 13 25 Tire pressure gauge 0-1.4MPa
6 Combination wrench 14 26 Valve core wrench
7 Combination wrench 15 27 Filter wrench
8 Combination wrench 16 28 Pry bar also used as rocker lever 55cm
9 Combination wrench 17 29 Pry bar also used as handle 50cm
10 Combination wrench 18 30 | Grease gun  400cm’
11 Combination wrench 19 31 Socket wrench for wheel nut  32(hexagon)
12 Combination wrench 21 32 Torque bar 315 X 25 X 25
13 Combination wrench 22 33 Wrench for front wheel hub bearing nut 70 mm (hexagon)
14 Combination wrench 24 34 Wrench for rear wheel hub bearing nut 110 mm (hexagon)
15 Combination wrench 27 35 Final drive locknut 55mm
16 Combination wrench 30 36 Spare wheel lifter 22X550
17 S-double box wrench  13x15 37 Wrench for drive axle drain plug 10x10
18 Adjustable wrench  8” 38 Jack 16t J1601
19 Adjustable wrench 127 39 Special tool box
20 Cross-head screwdriver 6”

The tools above are the state when choose Dongfeng Dena axle, when other axles

below

are applied, driver tools may vary as

name

cancel

number | add

Axle manufacturer

1 60 X72 mm foursquare

ZF Front axle

Wrench for front wheel 2.25”0or 57 mm
70mm (hexagon) 1 MeiChi Front axle
hub bearing nut hexagon
1 58 mm North Benz Front axle
Wrench for rear wheel | 110 mm 1 115 mm hexagon DONG FENG DENA13T
hub bearing nut (hexagon) 1 4.03”’0r102 mm MeiChi Rear axle

Fangsheng rear axle or Dongfeng

Final drive locknut 55 mm(hexagon) 1 51 mm hexagon
Dena or Hangzhou sanhua 9.5T
Dongfeng Dena or Hangzhou sanhua
32 mm(hexagon) 1 41 mm hexagon
Socket wrench for wheel 9.5T
nut Dongfeng Dena or Hangzhou sanhua
1 21 mm foursquare

9.5T

Note: The tool box may vary according to different axle condition, for details, please refer to the encasement bill.
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Appendix

Tightening torque of main bolts and nuts

Position Tightening torque (N-m)
Front tyre nut 412~480
Rear tyre nut 294~421
Bolt, connecting lower knuckle and ball pin 245~304
Steering kingpin lockpin nut 60~70
Fixing nut, upper steering knuckle 274~343
Binding nut, tie rod 90~110
Locked bolt and nut between pitman arm and pitman arm shaft 407~434
Fixing nut, ball pin on both ends of drag rod 240~300
Steering gear fixing bolt 294~333
Steering gear lock nut 137~217
Upper fixing bolt and nut between steering bracket and frame 137~167
Lower fixing bolt and nut between steering bracket and frame 275~330
Final drive bevel gear flange nut 395~539
Fixing nut, Front brake backing plate 160~205
Fixing nut, Rear brake backing plate 196~245
Fixing bolt, between driven gear and differential 588~686
Differential housing nut 216~275
Fixing bolt, Front brake chamber bracket 59~179
Fixing bolt, Front brake chamber 40~59
Fixing bolt, Rear brake chamber 167~196
Fixing bolt, retarder housing 128~157
Fixing bolt, axle shaft 137~176
Drive gear bearing cap bolt 120~137
Rear axle oil level check plug 127~157
Lock bolt, front shoe axle 49~69
U bolt, front axle 196~294
U bolt, rear axle 343~392
Lower slotted nut, damper 134~167
Fixing nut, between damper and damper bracket (M20) 88~118
Leaf spring pin locknut 54~69
Front engine mounting bracket bolt 90~110
Coupling bolt, between flywheel housing and frame bracket 80~100
Fixing bolt, between clutch and flywheel 90~100
Fixing bolt, between flywheel housing and clutch housing 60~75
Fixing bolt, between transmission and clutch housing 142~186
drive shaft coupling bolt 215~240
Fixing nut, transmission output shaft rear connecting panel 333~549
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Appendix

Bolts torque table

Torques for bolts with metric unified threads

Torques N.m*(ft-1b)

Dimension of bolt

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)
Ml6 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)
M27x%2 1147(846) 1578(1164) 1920(1416)
M30x2 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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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/H - 4/SG
Transmission Gear oil SAE 85W-90 ZF TE-ML20 or API GL -
4/5
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
10WAPICH -4/SG  be used between -5C~-20C
5W/30 API CH - 4/SG be used upwards -25°C
2) Gear oil — could be used between -20°C ~50°C

2 Power steering oil

Fulfill standard: please apply ZF TE-ML09 or DEXRON-II D/III hydraulic fluid to steering gear.

3 Others
Oil Site Oil used Nominate
Clutch Synthesize grade oil | Nominate to use DOT3,DOT 4, etc., can’t mix
(not applicable) to use in different type grade oil
Brake system Synthesize grade oil DOT3,DOT4,DOTS, 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 vehicle (1)
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Electric schematic diagram of the complete vehicle (2)
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Electric schematic diagram of the complete vehicle (3)
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Electric schematic diagram of the complete vehicle (4)
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