
Service Training

Electric Lift Truck E 20/25/30
with shunt drive and LLC
Series 336 -02

This training manual is only supplied for internal use and remains the exclusive property of
LINDE AG Werksgruppe FH.

E
01

 / 
 C

ha
pt

er
 1

33
6 

 8
04

 4
60

1.
06

00

Linde Electric Fork Truck Series 335 And 336 Service Training
Full download: http://manualplace.com/download/linde-electric-fork-truck-series-335-and-336-service-training/

This is the cut pages sample. Download all 206 page(s) at: ManualPlace.com

http://manualplace.com/product/linde-electric-fork-truck-series-335-and-336-service-training/




Service Training

E
01

 / 
C

ha
pt

er
 1

33
6 

80
4 

46
01

.0
60

0

Table of content

Page 1

Linde electric lift truck E 20/25/30 with shunt drive and LLC, series 336 -02
336 804 4601.0600

TABLE OF CONTENTS

6 Electrical system 1

6.1 Control system for LDC  traction drive unit 1

6.1.1 Operating principle 2

6.1.1.1 Components of the electrical system 4

6.1.1.2 Control current fuses 5

6.1.1.3 Position of the plugs in the truck 6

6.1.2 Power units 8

6.1.2.1 Power unit A1 9

6.1.2.2 Power unit 1A1 11

6.1.3 Main current unit 12

6.1.3.1 Switching on and charging the intermediate circuit capacitors 12

6.1.3.2 Discharging the intermediate circuit capacitors 13

6.1.3.3 Forward direction of travel 14

6.1.3.4 Backward direction of travel 14

6.1.3.5 Freewheel circuit 15

6.1.3.6 Regenerative braking 15

6.1.4 Control circuit 16

6.1.4.1 Drive electronics 1A2 16

6.1.4.2 Power supply 21

6.1.4.3 Main contactor K1 21

6.1.4.4 Release signal 21

6.1.4.5 Accelerator 21

6.1.4.6 Direction of traval switch, single pedal operation 23

6.1.4.7 Monitoring the rpm speed of the traction motors 23

6.1.4.8 Curve signal 24

6.1.4.9 Emergency stop microswitch 24

6.1.4.10 Temperature signal for the traction motors 24

6.1.4.11 Handbrake switch 25

6.1.4.12 Brake pedal switch 25

6.1.4.13 Discharge relay K2 25

6.1.4.14 Fans 25

6.1.4.15 Switch-controlled speed reduction 25



Service Training

E
01

 / 
C

ha
pt

er
 1

33
6 

80
4 

46
01

.0
60

0

Table of content

Page 2

6.1.4.16 Truck encoding 25

6.1.5 LCD Diagnosis (Linde Digital Control) 26

6.1.5.1 Window 1 - Truck status information 30

6.1.5.2 Window 2 - Information and fault messages 31

6.1.5.3 Window 3 - Stored fault messages 50

6.1.5.4 Window 31 - Acknwowledge fault messages 50

6.1.5.5 Window 32 - Delete fault messages 51

6.1.5.6 Window 4 - Switch inputs 52

6.1.5.7 Window 5 - Switch outputs 53

6.1.5.8 Window 6 - Analog signals not related to the motors 53

6.1.5.9 Windows 61 and 62 - Analog signals related to the drive motors 54

6.1.5.10 Window 63 - Temperature signal for the power modules 54

6.1.5.11 Window 7 - Setting general parameters for the truck 55

6.1.5.12 Window 71 - Standard setting for the parameters in window 7 56

6.1.5.13 Window 72 - Adjustment of special truck parameters 56

6.1.5.14 Window 73 - Standard setting for the parameters in window 7 and 72 57

6.1.5.15 Window 74 - Display of UPA designs 57

6.1.5.16 Window 8 - Programming of the neutral pedal setting 58

6.1.5.17 Window 81 - Programming of the steering end stops 59

6.2 LLC Control unit for the working and steering hydraulics 60

6.2.1 Control circuit 62

6.2.1.1 Voltage supply 62

6.2.1.2 Release signal 62

6.2.1.3 Joysticks 62

6.2.1.4 Activation of the solenoid valves 63

6.2.1.5 Speed sensor 2B8 64

6.2.1.6 Monitoring the motor temperature and the battery charge levell 64

6.2.1.7 Monitoring of the temperature in the power unit 65

6.2.1.8 General monitoring of the power unit 65

6.2.2 LLC Diagnostic System (Linde Load Control) 66

6.2.2.1 Window 1 - Status information 71

6.2.2.2 Window 2 - Current informations and fault messages 71

6.2.2.3 Window 3 - Stored fault messages 85

6.2.2.4 Window 31 - Acknowledge fault messages in memory 85

6.2.2.5 Window 32 - Delete fault messages in memory 86

6.2.2.6 Window 4 - Switch inputs 87

6.2.2.7 Window 5 - Switch outputs 88



Service Training

E
01

 / 
C

ha
pt

er
 1

33
6 

80
4 

46
01

.0
60

0

Table of content

Page 3

6.2.2.8 Window 6 - Analog signals 89

6.2.2.9 Window 61-64 - Joystick signals 90

6.2.2.10 Window 7 - Setting parameters for auxiliary hydraulics 91

6.2.2.11 Window 71 - Standard setting for the parameters in window 7 91

6.2.2.12 Window 72 - Setting special parameters for the working hydraulic 92

6.2.2.13 Window 73 - Standard setting for the parameters in window 7 and 72 92

6.2.2.14 Window 8 - General alignment for the joystick 93

6.2.2.15 Window 81 - Joystick aligment for auxiliary hydraulic 93

6.2.2.16 Window 82 - Making the hydraulic system pressureless 94

6.2.2.17 Window 82 - Pumpmotor cutout 95

6.3 Circuit diagram 96

6.4 Additional function 99

6.4.1 Brake light activation 99

6.4.2 Warning light activation 99

6.4.3 Flashing pilot light activation 99

6.4.4 Activation of the operatin hours counter while driving and when the pump motor is

functioning 100

6.5 AMP-Saab  Plug connector 101

6.6 Diagnostic LDC Software Version 3.0 109

6.6.1 Window 1 Status Information 109

6.6.2 Window 2 Current Information and Error Messages 109

6.6.3 Window 3 Error Memory 109

6.6.4 Window 31 Error Memory Operating Error 109

6.6.5 Window 32 Acknowledging the Error Memory 109

6.6.6 Window 33 Clearing the Error Memory 109

6.6.7 Window 4 Inputs 109

6.6.8 Window 4 outputs 110

6.6.9 Window 6 Analog Signals not related to Motor 110

6.6.10 Window 61 and 62 Analog Values related to Traction Motor 110

6.6.11 Window 63 Temperature Signals of Power Supplies 111

6.6.12 Window 7 Setting the General Truck Parameters 111

6.6.13 Window 71 Standard Setting of Window 7 Parameters 112

6.6.14 Window 72 Setting Special Truck Parameters 112

6.6.15 Window 73 Standard Setting of Window 7 and 72 Parameters 113

6.6.16 Window 74 Display of UPA Versions 113

6.6.17 Window 8 Programming the Accelerator 113

6.6.18 Window 81 Programming the Steering Stops 113



Service Training

E
01

 / 
C

ha
pt

er
 1

33
6 

80
4 

46
01

.0
60

0

Table of content

Page 4

6.7 LlC Diagnostic Software Version 1.10 114

6.7.1 Window 1 Status Information 114

6.7.2 Window 2 Current Information and Error Messages 114

6.7.3 Window 3 Error Memory 114

6.7.4 Window 31 Error Memory Operating Error 114

6.7.5 Window 32 Acknowledging the Error Memory 114

6.7.6 Window 33 Clearing the Error Memory 115

6.7.7 Window 4 Inputs 115

6.7.8 Window 5 Outputs 115

6.7.9 window 6  Analog signals 115

6.7.10 Window 61-64  Joystick Signals 115

6.7.11 Window 7 Setting the Auxiliary Hydraulics Parameters 116

6.7.12 Window 71 Standard Setting of Window 7 Parameters 116

6.7.13 Window 72  Setting of Special Working Hydraulics Parameters 116

6.7.14 Window 73 Standard Setting of Window 72 Parameters 116

6.7.15 Window 74  Setting Switch-controlled Speed Reduction 117

6.7.16 Window 75 Standard Setting of Window 74 Parameters 117

6.7.17 Window 76  Setting the Switch-controlled Speed Reduction 117

6.7.18 Window 77 Standard setting of window 76 ParameterS 118

6.7.19 window 78   setting the discharge indicator Function 118

6.7.20 Window 79 Standard Setting of Window 78 Parameters 118

6.6.21 Window 8 General Joystick Calibration 118

6.6.22 Window 81 Auxiliary Hydraulics Joystick Calibration 118

6.6.23 Window 82 Making the Hydraulic System Pressureless 118

6.6.24 Window 83 Pump Motor Shutoff 118

7 Working hydraulics 1

7.1 Valve block 2

7.1.1 Single auxiliary hydraulics 2

7.1.2 Double auxiliary hydraulics 3

7.2 Maintenance and emergency functions of working hydraulics 4

7.2.1 Tilting the mast manually 4

7.2.2 Lowering the fork carriage manually 4

7.2.3 Making the hydraulic system pressureless 4

7.3 Hydraulic circuit diagram 6

7.4 Fine filter 8



Service Training

E
01

 / 
C

ha
pt

er
 1

33
6 

80
4 

46
01

.0
60

0

Table of content

Page 5

9 Optional Equipment 1

9.1 Console  for Optional Equipment 2

9.2 Voltage Converter 3

9.3 Fuses 5

9.4 Wiring Diagram for Optional Equipment 6



Service Training

E
01

 / 
C

ha
pt

er
 1

33
6 

80
4 

46
01

.0
60

0

Table of content

Page 6



Service Training
Section 6

Page 1

E
01

 / 
 C

ha
pt

er
 1

33
6 

 8
04

 4
60

1.
06

00

6 ELECTRICAL SYSTEM

6.1 CONTROL SYSTEM FOR LDC  TRACTION DRIVE UNIT

The use of shunt motors as drive motors offers the following advantages:

- Change of direction possible without direction of travel contactors
- Active current operation without contactors
- Simple optional weakening of field without additional components
- Improved cornering ability
- Improved temperature monitoring in the power unit
- Stable speed maintained with different loads

In the shunt motor, the field winding is not connected in series with the armature winding. ����������	�
��
�
����
�����������������	
���	����
���������
�������������������
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speed of motor

Armature current

Shunt motor

Seriesconnection motor

Positive terminal of
the battery

Armature current IA

Bottom Transistor

Field current
IF

Field transistor bridge

Negative terminal of
the battery
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6.1.1.1 COMPONENTS OF THE ELECTRICAL SYSTEM

Main current fuse F1 250A Traction motor 1M1
Main current fuse F2 355A Traction motor1M2, pump motor 2M1

Voltage converter
 U1

LLC control
2A1

Traction control
1A2

F1 F2

Power unit
1A1

Power unit
A1

Charging
circuit

Charging
relay
K2/K3

Control current
fuses



Service Training
Section 6

Page 5

E
01

 / 
 C

ha
pt

er
 1

33
6 

 8
04

 4
60

1.
06

00

6.1.1.2 CONTROL CURRENT FUSES

1 6F1 10A Discharge indicator
2 1F2 10A Control current fuse in front of the key switch
3 4F3 5A Horn
4 1F4 5A Fan
5 1F5 5A Composite instrument, traction control and pump control unit
6 1F6 5A Charging circuit
7 F7 5A Charging circuit
8 F8 5A Charging circuit

NOTE: Only use original Linde replacement fuses with high voltage design.
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6.1.1.3 POSITIONS OF THE CONNECTORS IN THE E25/30 TRUCK
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6.1.2 POWER UNITS

���� ��������� �	�������������	����
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�����������������
���������������
����������At a temperature of 80 °C, the armature current is reduced
to 50% and the truck only travels at creep speed.  The temperature and the related reduction in power or
cut-out is monitored by the drive electronics.

The intermediate circuit capacitors are located under the covering.   The capacitors are required to act as
buffers for the battery. %
����
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���������������������������������������������������������������
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Assembly of the power units:

- Remove any dust and foreign bodies from the power module's fastening surface in the area of the
dissipator.

- With a spatula, apply a  very thin layer of thermal conducting paste WP12 to the power module's
fastening surface to reduce the thermal contact resistance (heat transmission resistance) between the
power module and counterweight.

- Correctly position the power module.
- Tighten the hexagon socket screws M10 x 35. Tightening torque 49 Nm.
- Fit the connectors.

NOTE: The hexagon socket screws, M10 x 35, are to be tightened with the correct tightening torque
to ensure the correct positioning of the power module.
After 30 min, retighten the opposite hexagon socket screws as the heat dissipating compound
can still change during this time.
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6.1.2.1 POWER UNIT A1

Main circuit connections

 ��5���������
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��������������������	������
��������
&��6���������

����
�����������	����
��
-��7���
��

����
�����������	������
����������������������7&
.��8�����	�
��
���

����
�9 ��������������������
������
:������������

����
��&��������������������
������
!��8�����	�
��
���

����
�9&��������������������
������
2������������

����
�� ��������������������
������

Connector allocation X11
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6.1.2.2 POWER UNIT 1A1

Main circuit connections
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6.1.3 MAIN CURRENT UNIT

6.1.3.1 SWITCHING ON AND CHARGING THE INTERMEDIATE CIRCUIT CAPACITORS
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