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Warning

You must understand the operation instructions in this manual
before using it.

Note:

¥ Please check the last page of this document and nameplate
for all current product type identification.

Keep it for future use
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l. Maintenance List

d. Overview of main components

Maintenance List

Interval
(month)

1]3]6]12

hydraulic system

1 Check the hydraulic cylinder, piston for damage noise and leakage T

Check hydraulic connectors for damage and leakage 1

Check hydraulic oil level and refill if necessary T

Fill hydraulic fluid after 12 months or 1500 hours of work 1

gl | WO DN

Check and adjust the function of hydraulic valve (1500kg/2000kg +0/+10%) T

mechanical system

6 Check the fork for deformation and breakage

! Check chassis for deformation and cracking

8 Check that all screws are in place

9 Check push rod for deformation and damage

10 Check gear box for noise and leakage

11
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Check wheel for deformation and damage

12 Lubricated steering bearing T

13 Check and lubricate the pivot points l

14 Lubricating grease nozzle 1

Electric System

15 Check whether electrical wiring is damaged

16 Checking Electrical Connections

17 Check emergency switch function

18 Check electric drive system for noise and damage

19 Detection meter

20 Check that the correct fuse is used

21 Detection warning signal

22 Check the current contactor

23 Check frame for leakage (insulation test)

24 Check whether electrical wiring is damaged

=A | =2 =2 | =2 == =A== = =

25

Checking Electrical Connections

braking systems

=

26 | Check brake performance and replace brake discs or adjust air gaps if ‘

1
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necessary

storage battery

27 Check the voltage of the battery

28 Inspect terminals for corrosion and damage and lubricate terminals

29 Check whether the battery cover is damaged

charger

30 Check the main cable for damage

31 Check the start up protection program during charging

function

32 Check horn function

33 Check solenoid valve air gap

34 Detect emergency brake

35 Detect reverse braking and regenerative braking

37 Check steering function

38 Check lifting and descending functions
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synthesize

40 Check all labels for clarity and completeness

41 Check load bearing pinion and adjust height, replace if worn

42

Run a test run
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Lubrication point.
Lubricate marked points according to maintenancdist. Required grease specification: DIN 51825 standard
greasei

~ Lubrication point.
A

3,

Contact
surface
between
gantry and
roller

Chain




Guide rail and
contact surface

roller R

hinge pin




Check and refill hydraulic oil
Recommended hydraulic oil model according to temperature:

Ambient 5 25 >25

temperature

mark HVLP 32 HLP 46
DIN 51524 DIN 51524

Viscosity 28.8-35.2 41.4- 47

Oil 27L

Waste materials such as waste oil, waste batteries or other materials must be treated and recycled in accordance
with national regulations, and returned to the recycling company for recycling if necessary.

The oil level should not be lower than the minimum amount required to start the vehicle.

Fill up to refueling point if necessanA

Check the electrical fuse

I‘
{

200A fuse




List 2:Fuse specification

specification

Fusel

10A

FuseO1

300A

2. fault analysis

a. Common fault analysis

If the vehicle continues to malfunction, follow the instructions in chapter 6 of the manual.

list 3: fault analysis

Failure

cause

maintenance

Cargo cannot be lifted

Excessive cargo weight

Lift only the maximum load as

shown on the nameplate

Battery discharge

The battery

The lift fuse has failed

Check and replace the lift fuse

The hydraulic oil level is too low

Check and finally fill with hydraulic

fluid
Inspect tubing and/or cylinder for
The spill
tightness
Oilleakage caused b Qil is too high Reduce oily

suction

Vehicle inoperable

The battery is charging

Fully charge the battery, then
remove the main power plug from

the power socket

The battery is disconnected.

Connect batteries correctly

The fuse is out of order

Check and eventually replace the

fuse

Battery discharge

The battery

The emergency stop switch is activated

Insert and pull knob to eliminate

emergency stop switch function

Moving in one direction

Accelerator and connector damage

Check accelerator and connector

Traffic moves slowly

Battery discharge

Check the battery condition on the




discharge monitor

The electromagnetic brake has been

activated

Check electromagnetic brake

The handle wiring harness is not

connected or damaged

Check handle wiring harness and

connectors

Electrical system overheating

Discontinue use and cool the

vehicle

The thermal sensor is faulty

Check and replace the heat sensor

if necessary

400mm trigger sensor, stacker auto

speed down

Check whether the sensor is

normal

The vehicle started
suddenly

Controller damage

Replacing a Controller

The accelerator has not moved back to

the middle position

Repair or replace the accelerator

If the vehicle is malfunctioning and cannot be operated outside the work area, lift the vehicle up, place a
load handling device under the vehicle and secure the vehicle, then remove the vehicle out of the

channel




Fault code display

1a Steering fault code

Code Fault name Possible reason
12 Co[ltroller Overcurrent 1. The steering motor is short-circuited
2. The controller fails
13 Current Sense Fault 1. The controller fails
D
14 Prﬂecharge Fault 1. The controller fails
H
15 CoEtroIIer Severe Undertemp 1. The controller runs in a low-temperature environment
H v
2. The temperature sensor is damaged
16 CoEtroIIer Severe Overtemp L Vil averleed]
H'
2. The controller runs in an ultra-high temperature environment
3. The controller is improperly fixed
1 Severe Undervoltage 1. The battery or battery cable is faulty
H 4
2. There are other heavy loads connected to the battery
3. The battery is dead or the model is different
18 Severe Overvoltage 1. In RegEN mode, the battery or battery cable resistance is too
H 4 high
2. The battery cable is disconnected during regen
21 Motor Temp Hot Cutback 1. Vehicle overload
4y 2. The controller runs in an ultra-high temperature environment
22 Controller Overtemp 1. Vehicle overload
L 2. The controller runs in an ultra-high temperature environment
3. The controller is improperly fixed
23 Motor Polarity Fault 1. The motor polarity is reversed
2. The polarity of the position feedback device is reversed
24 5V Output Failure 1.5V output overload
5V % 2. The controller fails
31 Main Driver Fault 1. The internal relay coil is damaged
h 2. The internal relay drives open or short
32 Relay Welded 1. Internal relays are adhered
2. The controller fails
33 Relay Did Not Close 1. The internal relay receives the pull-in instruction but fails to
pull-in
2. Oxidation of internal relay patch
34 Hardware Fault 1. A hardware fault is detected




2. The motor voltage is out of range
3. The lIC communication is lost
4. The power tube is short-circuited




35 Fault Output Failed 1. The output cable is improperly connected
¥ 2. The controller fails
36 Motor Stalled 1. Motor is blocked
2. The encoder of the steering motor fails or the cable is
disconnected
3. Cables to the steering motor are disconnected
4. The parameters do not match the motor
37 Motor Open 1. Open cables to the steering motor
2. The motor is incorrectly connected
3. The controller fails
38 Motor Short 1. The steering motor is short-circuited
41 Command Analogl Out of 1. Analog input 1 (J1-6) is out of range
Range 2. Low end of instruction (J1-14) out of range (for resistance type)
1 o % 3. The parameter Settings are incorrect
42 Command Analog2 Out of 1. Analog input 2 (J1-13) is out of range
Range 2. Analog quantities 1 and 2 fail to be cross-checked
2 o % 3. The parameter Settings are incorrect
43 Feedback Analogl Out of 1. Analog feedback input 1 (J1-11) is out of range
Range 2. The parameter Settings are incorrect
11 ¥
44 Feedback Analog2 Out of 1. Analog feedback input 2 (JB) is out of range
Range 2.J311 and J13 analogcross check failed
21 ¥ 3. The parameter Settings are incorrect
45 Parameter Change Fault 1. If the parameter value changes, you need to restart the system
a 2. Restore the parameters to default values
46 EEPROM Failure 1. The verification calculation of storage parameters is incorrect
U] 2. The controller fails
47 Encoder Fault 1. The encoder data exceeds the allowable range
2. Open A or B phase of the orthogonal encoder
3. Polarity encoder phase B is open
53 Home Position Not Found 1. The Home switch fails
[ Homep 2. The installation or cable connection is incorrect
62 Communication Fault he communication s lost
63 Communication Lost 1. Cables to the Rx(J1-8) are faulty
X 2. A hand held programmer is being used on the walking controller
71 Software Fault 1. Software failure
E>) 2. The controller fails
73 Following Error 1. The parameter Settings are incorrect

2. The position feedback device fails
3. Steering motor failure

10




75 Parameter Conflict 1. The Home switch fails
a | 2. The installation or cable connection is incorrect
78 CAN bus Loading 12 1. The CAN bus is abnormal
CAN Y 2a 2. Message sending is abnormal
3a
9 PDO Mapping Error 1. Incorrect mapping data
PDO
8l Bad Calibrations 1. Check data is out of range
b %o
82 Parameter Out of Range 1. Parameter data is out of range
a
84 Supervision

1. Defects in monitoring procedures

2a Fault code of the walking controller

Code Fault name Possible reason
1 Controller 1, motor external U,V or W connection short circuit
Overcurrent 2. Motor parameters do not match
3. The controller is faulty
2 Current Sensor Fault 1, motor U, V, W through the stator on the car body short
circuit, resulting in leakage
2. The controller is faulty
3 Precharge Failed 1. Negative load is connected to the positive end of the
capacitor, sothatthe capacitor can notbe charged normally
4 Controller Severe 1. The working environment of the controller is too harsh
Undertemp
5 Controller Severe 1. The working environment of the controller is too harsh
Overtemp 2. Vehicle overload
3. The controller is incorrectly installed
6 Severe Undervoltage 1. Battery parameters are incorrectly set
2. Power consumption of non - controller system
3, the battery  impedance is too large
4. The battery is disconnected
5,thefuseisdisconnected, orthemaincontactorisnotconnected
7 Severe Overvoltage 1. Battery parameters are incorrectly set
2. The battery impedance is too high
3. Battery connectionisdiscon nected duringregenerative braking
8 Controller Undertemp 1. The controller works under restricted conditions
Cutback 2, the controller working environment is harsh
9 Controller Overtemp 1, the controller working environment is harsh

Cutback

2. Vehicle overload
3. The controller is incorrectly installed

11




10 Undervoltage Cutback | 1. The battery is low
2. Battery parameters are incorrectly set
3. Non- controller system runs out of power
4. Excessive battery impedance
5. The battery is disconnected
6. Fuse is disconnected or main contactor is disconnected
11 Overvoltage Cutback 1, regenerative braking process regenerative system
The running current causes the battery voltage to rise
2. Battery parameters are incorrectly set
3, the battery impedanc e is too large
4. Battery connection is broken during regenerative braking
12 +5V Supply Failure 1, the external load impedance is too low
13 Digital Out 6 Failure 1, the external load impedance is too low
14 Digital Out 7 1, the external load impedance is too low
Overcurrent
15 Motor Temp Hot 1. The motor temperature reaches or exceeds the alarm
Cutback temperature set by the program, resulting in the reduction
of current output
2.The motor temperature parameters are incorrectly set
3. Ifthe motor  does not use a temperature sensor, program
parameters "Temp Compensation” and "Temp"
Cutback must be set to "OFF"
16 Motor Temp Sensor 1. The motor temperature sensor is incorrectly connected
Fault If the motor does not use a temperature sensor, the pr ogramming
parameters are "Temp Compensation and Temp"
Cutback must be set to "OFF"
17 Coail 1 Driver 1. Connect load open or short
Open/Short 2. The connecting pin is defiled
3. Wrong wiring
18 Main Open/Short 1. Connect load open or short
2. The connecting pin is defiled
3. Wrong wiring
19 Coil2 Driver 1. Connect load open or short
Open/Short 2. The connecting pin is defiled
3. Wrong wiring
20 EMBrake Open/Short 1. Connect load open or short
2. The connecting pin is defiled
3. Wrong wiring
21 Coil3 Driver 1. Connect load open or short
Open/Short 2. The connecting pin is defiled
3. Wrong wiring
22 Coil4 Driver 1. Connect load open or short
Open/Short 2. The connecting pin is defiled
3. Wrong wiring
23 PD Open/Short 1. Connect load open or  short

12




2. The connecting pin is defiled
3. Wrong wiring

13




24

Encoder Fault

1. Motor encoder failure
2. Wrong wiring

25 Motor Open 1, motor phase deficiency
2. Wrong wiring

26 Main Contactor Welded | 1, main contactor contact fusion
2. Motor U or Vis  disconnected or phase is missing
3. The circuit charging capacitor connected to the B+
terminal exists

27 Main Contactor DidNot | 1. The main contactor is not closed

Close 2, the main contactor contact oxidation, melting
Or the connection status is unstable
3. The capacitor is charged by external devices
4. The fuse is disconnected

28 Throttle Wiper High 1, accelerator potentiometer output voltage is too high

29 Throttle Wiper Low 1, accelerator potentiometer output voltage is too low

30 Pot2 Wiper High 1, potentiometer 2 output voltage is too high

31 Pot2 Wiper Low 1, potentiometer 2 output voltage is too low

32 Pot Low Overcurrent I Potentiometer impedance is too low

33 EEPROM Failure 1Failed to write to the EEPROM storage. This may be caused by VCL

EEPROM writing to EEPROM storage, or by CAN BUS, or by a parameter error
programmedintothe controllerafterthe programmerparametersare
adjusted.

34 HPD/Sequencing Fault | 1.Incorrectsetting of key start, interlock, direction and
accelerator input sequence.

2, wiring, switch key, interlock, direction, or accelerator
input failure

35 Emer Rev HPD 1. The emergency reverse operation has ended, but the
accelerator,forwardandreverseinputandinterlockhavenot
been reset.

36 ParameterChangeFault | 1. In order to ensure the safety of the vehicle, the
modification of some specific parameters must take effect
after the key switch is restarted.

38 VCL RunTime Error 1. The VCL code timed out

39 External Supply Out of 1, the external load in 5V and 12V power source current is

Range too large or too small
Checking Menu parameter error, e.g. "Exit Supply Max", "Ext
Named "Supply" Min"

40 OS General 1. The internal controller fails

41 PDO Timeout 1. The CAN PDO messagezceiving time exceeds the PDO time
limit

42 Stall Detected 1. Motor blocking

2. Motor encoder failure
3. Wrong wiring
4. Power supply of the input motor encoder is faulty

14




43

Motor
Characterization
Fault

1, in the motor matching process of modern code
0 = normal

1= The controller receives the encoder number,
But the impulse quantity is undefined. Please hand set
Buy pulse value

2= Motor temperature sensor failure

3= High temperature reaction failure of motor

4= motor overheating reaction  failure

5= Low temperature reaction failure of motor

6= low voltage response failure

7= high pressure reaction failure

8= The controller cannot detect the encoder message
Alpha, channel signal is down

9= Motor parameter setting exceeds the range

comparison:

44 Motor Type Fault 1. The motor type parameter value is out of range

45 VCI/OS Mismatch 1. The VCL program in the controller does not match the OS
program

46 EM Brake Failedto Set | 1. The vehicle is still moving after the electromagnetic
brake command is set.
2, electromagnetic brake braking force is too small

47 Encoder LOS (Limited | 1. Due to motor blocking or encoder

Operating Strategy) The failure causes the restricted operating state to be

The activation
2. Wrong wiring
3. Traffic jams

48 EmerRev Timeout 1.Theemergencyreversetimeoutisactivatedbecausethe EMR Timer
expires
2. The emergency reverse switch is always in the On position

49 lllegal Model Number 1. The controller model cannot be identified
2. Hardware and software do not mat ch each other
3. The controller is damaged

50 Dualmotor Parameter | The Enable parameter of dual motors is set to ON, and the

control Mode selection parameter is not set to (Speed Mode
Express) or 1 (Speed Mode).

15
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ba hydraulic principle diagram

Hydraulic principle diagram
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Hydraulic oil inspection
Appearance odor | condition results
Clear not discoloration good | good can be used
) o check viscosity, if qualified can
color transparency good | with other oil mix i
continue to use
] ) ) ] ) to separate moisture or replace
Color changes like milk well mixed with air and water i _
hydraulic fluid
not o o
The color becomes dark brown 00d for oxidation replacement of hydraulic oil
9
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Clear color but small black spots | good | mix with other particles can be used after filtering

4a Disassembly of main parts

Electromagnetic brake adjustment

adjusting

Note: electromagnetic brake

can't pull properly when it is
powered on in free state, it Electromagnetic brake clearance is about3%b

wire, about one hundredhickness. Needo be
adjusted carefully repeatedly, ensure that thre
adjustment surface clearance is consistel
electricity will give out a crisp sound.

needs external force or
installation to pull

18




ba Drive the disassembly diagram

electromagnetic brake

Driving
wheel

drive motor

gear case
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ca Drive and balance wheel disassembly

hinge pin

---

damping
spring

~ Articulated
- frame

Balance wheel

-
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@/ round nut

lock washer

bearing

wheel stand

Balanced wheel

bearing
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da Dismantling of frame and door frame

After removing the axle seat cover
and screws, the door frame can be
separated from the frame. Note: the
body and door frame shall be fixed
with external objects during
disassembly to avoid safety accidents
in the process of disassembly.

22




ea Mechanical part of door frame

The

clearance

between the door
frames is adjusted by

adjusting
tightness  of
adjusting screws

the
the

23




_» | The door frame can
be raised step by step
by loosening the
adjusting screw.

The speed
B limitng  valve
® can adjust the
% speed of
" descent
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fa Frame mechanical part

Pressure regulation

Disassembling diagram of bearing wheel

The relief valve is
used to adjust the
oil pressure, which

" should be adjusted
slowly to avoid
excessive pressure
causing damage to
the car body.

Wheel axle

N\

T Wheel axle

wheel stand

[ N\

Wheel bearing

bearing
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