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Preface

Notes for users

This service manual is designed for trained specialist staff of the Liebherr organisa-
tion and their dealers.

This service manual contains specialist knowledge for repairing Liebherr construc-
tion machines. Basic specialist knowledge on electronics, hydraulics, mechanics
and engine technology is not contained in this service manual. Therefore special-
ized training and qualifications are necessary. Liebherr recommends participating
in the Liebherr training program for construction machines.

In this service manual you will find information on:
– Special tools
– Technical data
– Maintenance intervals and maintenance tasks
– Adjustment procedures
– Structure and function descriptions
– Removal and installation tasks
– Circuit diagrams, hydraulic plans and technical drawings

You will find information on controls and operation in the operator's manual. Infor-
mation on spare parts are in the spare parts catalogue. Please observe the local
accident prevention laws.

You can find information on repairs of machine parts in the service documentation
under “Wheel loader - repair instructions”.

This document may not be duplicated, even in part, without the permission of
Liebherr.

Technical changes are reserved.

Colour legend of hydraulic diagrams

Colour Line thick-
ness

Designation

Thick or thin High pressure

Thick Tank line

Thin Leak oil line
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Colour Line thick-
ness

Designation

Thin Replenishing pressure or pilot pres-
sure to pilot control unit

Thin Control pressure or pilot pressure
from pilot control unit

Thick Enclosed oil

Thick Working pressure

Thin Load sensing pressure

Colour legend of hydraulic diagrams
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L586-1815; 030-150

030.4.13.5 Lubricate and test the bearings on the quick coupler.
L586-1815; 030-153

030.4.13.6 High dump bucket: Lubricating the bearing
L586-1815; 030-154

030.4.14 Operator's cab, heating and air conditioning 030-154

030.4.14.1 Operator's cab: cleaning the fresh and recirculated
air filters
L586-1815; 030-154

030.4.14.2 Operator's cab: changing fresh air filter and recircu-
lated air filters
L586-1815; 030-155

030.4.14.3 Safety belt: Checking the condition and function
L586-1815; 030-157

030.4.14.4 Testing the windscreen washer system
L586-1815; 030-158

030.4.14.5 Windscreen washer system: filling windscreen
washer fluid
L586-1815; 030-158

030.4.14.6 Cab: Lubricating the lock and cylinder with pene-
trating oil
L586-1815; 030-159

030.4.14.7 Operator’s cab: cleaning and maintaining seals
L586-1815; 030-159

030.4.14.8 Heating and air conditioning: Checking the function
L586-1815; 030-160

030.4.15 Lubrication system 030-161

030.4.15.1 Checking the level in the grease reservoir of the
central lubrication system
L586-1815; 030-161

030.4.15.2 Central lubrication system: Checking the pipes,
hoses and lubrication points for leaks and damage
L586-1815; 030-162
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030.4.15.3 Central lubrication system: Checking the lubrication
of the bearings
L586-1815; 030-163

030.5 Testing and adjustment checklist
L586-1815; 030-164

030.6 Testing and adjustment tasks 030-169

030.6.1 Safety precautions
L586-1815; 030-169

030.6.2 Overall machine 030-169

030.6.2.1 Preparing for adjustment procedures
L586-1815; 030-169

030.6.2.2 Hydraulic oil: operating temperature
L586-1815; 030-171

030.6.2.3 Gear oil operating temperature
L586-1815; 030-172

030.6.2.4 Service management
L586-1815; 030-172

030.6.3 Drive group 030-173

030.6.3.1 Pedals: calibration
L586-1815; 030-173

030.6.3.2 Reading the diesel engine service files
L586-1815; 030-174

030.6.4 Cooling system 030-176

030.6.4.1 Fan speed proportional solenoid valve
L586-1815; 030-176

030.6.5 Working hydraulics 030-178

030.6.5.1 Multi-lever control (option): calibration
L586-1815; 030-178

030.6.5.2 Calibrating working hydraulics angle sensors
L586-1815; 030-180

030.6.5.3 Calibrating proportional solenoids in control valve
block
L586-1815; 030-183

030.6.5.4 Pilot control valve block: pressure reducing valve
L586-1815; 030-186

030.6.5.5 Working pump: adjusting screw for Qmin (standby
pressure)
L586-1815; 030-187

030.6.5.6 Working pump flow regulator (differential pressure)
L586-1815; 030-189

030.6.5.7 Working pump: power regulator
L586-1815; 030-190

030.6.5.8 Control valve block: secondary pressure relief valves
L586-1815; 030-192
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030.6.5.9 Control valve block: primary pressure relief valve
L586-1815; 030-195

030.6.5.10 Control valve block: LS pressure cut-off valve
L586-1815; 030-196

030.6.5.11 Stabilisation module: Cut-off function
L586-1815; 030-198

030.6.5.12 Ride control hydro accumulator nitrogen filling
L586-1815; 030-199

030.6.6 Hydraulic components 030-200

030.6.6.1 Hydro accumulator: checking and topping up
nitrogen filling
L586-1815; 030-200

030.6.6.2 Checking the hydraulic lines for damage
L586-1815; 030-201

030.6.7 Steering system 030-206

030.6.7.1 Joystick for joystick steering (option): calibration
L586-1815/55878-; 030-206

030.6.7.2 Angle sensor for articulation angle (option): calibra-
tion
L586-1815; 030-206

030.6.7.3 Control block for joystick steering (option): calibration
L586-1815; 030-208

030.6.7.4 Steering pump: LS pressure cut-off valve
L586-1815; 030-209

030.6.7.5 Steering pump flow regulator (standby pressure)
L586-1815; 030-211

030.6.7.6 Steering pump: flow regulator (differential pressure)
(up to software version 020)
L586-1815; 030-212

030.6.7.7 Steering pump: flow regulator (differential pressure)
(from software version 024)
L586-1815; 030-214

030.6.7.8 Steering damper hydro accumulator nitrogen filling
L586-1815; 030-216

030.6.7.9 Control block for joystick steering: determining instal-
lation position of position sensors
L586-1815; 030-217

030.6.8 Brake system 030-218

030.6.8.1 Brake accumulator pressure sensor B19: deviation
L586-1815; 030-218

030.6.8.2 Compact brake valve hydro accumulator charging
function
L586-1815; 030-219

030.6.8.3 Service brake pressure
L586-1815; 030-220
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030.6.8.4 Service brake hydro accumulator capacity
L586-1815; 030-221

030.6.9 Electrical system 030-223

030.6.9.1 Central control unit (Master4) Creating a Servicefile
L586-1815; 030-223

030.6.9.2 Central control unit (Master4): software update
L586-1815; 030-226

030.6.9.3 Setting the IP addresses of the central control unit
(Master4)
L586-1815; 030-229

030.6.9.4 Resetting the central control unit (Master4)
L586-1815; 030-232

030.6.9.5 Testing CAN line
L586-1815; 030-233

030.6.9.6 Addressing CAN module and checking system infor-
mation
L586-1815; 030-236

030.6.10 Gearbox 030-240

030.6.10.1 Gearbox: basic calibration
L586-1815; 030-240

030.6.10.2 Gearbox: service calibration
L586-1815; 030-242

030.6.10.3 Travel gearbox: Check power output
L586-1815; 030-245

030.6.10.4 Transmission: Reversing test
L586-1815; 030-248

030.6.10.5 Transmission control unit (TCU): Software update
L586-1815; 030-250

030.6.11 Axles and drive shafts 030-253

030.6.11.1 Tyres: setting radius
L586-1815; 030-253

030.6.12 Working attachment 030-254

030.6.12.1 Valve block for quick coupler (option): Pressure
reducing valve
L586-1815; 030-254

030.6.12.2 Parameters for lift arm geometry
L586-1815; 030-255

030.6.12.3 Working attachment: automatic return of 1st addi-
tional function
L586-1815; 030-256

030.6.13 Operator's cab, heating and air conditioning 030-257

030.6.13.1 Checking pressure and temperature conditions of air
conditioning unit
L586-1815; 030-257
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030.6.13.2 Calibrating the display (Display4)
L586-1815; 030-258

030.6.13.3 Formatting the display and reinstalling the software
(Display4)
L586-1815; 030-260

030.6.14 Options 030-261

030.6.14.1 Checking the LiDAT connection status
L586-1815; 030-261

030.6.14.2 LiDAT: activating data transmission manually
L586-1815; 030-263

030.6.14.3 Liebherr weighing device with Truck Payload Assist:
calibration
L586-1815/54472-; 030-265

030.6.14.4 Skyview 360°: calibration
L586-1815; 030-265

030.6.14.5 Personnel detection: transmitting configuration files
L586-1815; 030-272

040 Drive group 040-1

040.1 Engine 040-2

040.1.2 Electrical components of diesel engine
L586-1815; 040-6

040.1.3 Sensors on diesel engine
L586-1815; 040-10

040.1.4 Fuel system 040-21

040.1.4.2 Fuel level sensor
L586-1815; 040-25

040.1.4.3 Separ fuel pre-filter
L586-1815; 040-27

040.1.5 Air filter system 040-27

040.1.5.1 Air filter
L586-1815; 040-28

040.1.5.2 Air mass sensor
L586-1815; 040-29

040.1.6 Exhaust system 040-30

040.1.6.1 Exhaust system
L586-1815; 040-30

040.2 Clutch
L586-1815; 040-31

040.3 Splitter box
L586-1815; 040-33
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050 Cooling system 050-1

050.1 Cooling system: General overview
L586-1815; 050-2

050.2 Cooling system hydraulics 050-3

050.2.1 Overview of cooling system hydraulics
L586-1815; 050-4

050.2.2 Fan pump
L586-1815; 050-8

050.2.3 Fan motor
L586-1815; 050-9

050.3 Cooling system electronics 050-13

050.3.1 Overview of electrical control system of cooling system
L586-1815; 050-13

050.3.2 Hydraulic oil temperature sensor
L586-1815; 050-16

050.4 Cooler 050-18

050.4.1 Cooler unit
L586-1815; 050-18

050.5 Reversible fan drive 050-19

050.5.1 Overview of reversible fan drive
L586-1815; 050-19

050.5.2 Fan reversal valve block
L586-1815; 050-21

060 Working hydraulics 060-1

060.1 Overview of Z-bar kinematics working hydraulics
L586-1815; 060-2

060.2 Working pump
L586-1815; 060-7

060.3 Control block for Z-bar kinematics
L586-1815; 060-15

060.4 Pilot control 060-24

060.4.1 Pilot control valve block
L586-1815; 060-24

060.5 Ride control 060-26

060.5.1 Overview of ride control system
L586-1815; 060-26

060.5.2 Stabilisation module
L586-1815; 060-29

060.5.3 Electric ride control unit
L586-1815; 060-31

060.6 Electronics of the working hydraulics 060-33
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060.6.1 Overview of electrical controls the working hydraulics
L586-1815; 060-33

060.6.2 Working hydraulics angle sensors
L586-1815; 060-35

060.6.3 Pressure sensors for lift cylinders and tilt cylinders
L586-1815/54472-; 060-37

060.7 Pipe break protection 060-39

060.7.1 Pipe break protection: overview
L586-1815; 060-39

060.7.2 Pipe break protection valve block (lift cylinder)
L586-1815; 060-42

060.7.3 Pipe break protection valve block (tilt cylinder)
L586-1815; 060-44

060.7.4 Ride control release solenoid valve
L586-1815; 060-45

080 Hydraulic components 080-1

080.1 Hydraulic system: overview
L586-1815/0-50692; 080-2

080.2 Hydraulic system: overview
L586-1815/50693-; 080-6

080.3 Hydraulic tank 080-10

080.3.1 Overview of hydraulic tank
L586-1815; 080-10

080.3.2 Steel tank
L586-1815; 080-12

080.3.3 Return filter
L586-1815; 080-14

080.3.4 Leak oil strainer
L586-1815; 080-15

080.3.5 Breather filter
L586-1815; 080-15

090 Steering system 090-1

090.1 Steering system overview
L586-1815/0-50692; 090-3

090.2 Steering system overview
L586-1815/50693-; 090-7

090.3 Steering pump
L586-1815; 090-11

090.4 Servostat
L586-1815; 090-17

090.5 Steering cylinder 090-20
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090.5.1 Steering cylinder
L586-1815; 090-20

090.5.2 Steering stabilisation valve block
L586-1815/0-50692; 090-21

090.5.3 Steering stabilisation valve block
L586-1815/50693-; 090-23

090.6 Emergency steering 090-25

090.6.1 Emergency steering overview
L586-1815; 090-25

090.6.2 Emergency steering pump
L586-1815; 090-27

090.6.3 Emergency steering electronics 090-28

090.6.3.1 Overview of electrical controls of emergency steering
system
L586-1815; 090-29

090.6.3.2 Emergency steering pressure switch
L586-1815; 090-33

090.6.3.3 Emergency steering check pressure switch
L586-1815; 090-34

090.7 Joystick steering 090-36

090.7.1 Overview of joystick steering
L586-1815/0-50692; 090-36

090.7.2 Overview of joystick steering
L586-1815/50693-51486; 090-40

090.7.3 Overview of joystick steering
L586-1815/51487-; 090-43

090.7.4 Joystick steering control valve block
L586-1815/0-51486; 090-46

090.7.5 Joystick steering control valve block
L586-1815/51487-; 090-52

090.7.6 Joystick steering electrical system 090-58

090.7.6.1 Electronic control unit for joystick steering: overview
L586-1815/0-51486; 090-58

090.7.6.2 Electronic control unit for joystick steering: overview
L586-1815/51487-55877; 090-64

090.7.6.3 Electronic control unit for joystick steering: overview
L586-1815/55878-; 090-71

090.7.6.4 Joystick with position tracking
L586-1815/55878-; 090-79

090.8 2in1 steering 090-81

090.8.1 2in1 steering: total overview
L586-1815/0-50692; 090-81

090.8.2 2in1 steering: total overview
L586-1815/50693-; 090-83

L586-1815  

copyright © Liebherr-Werk Bischofshofen GmbH 2021

23



Contents Service manual

LB
H

/1
22

27
51

6/
11

/2
11

-2
02

10
12

7_
10

17
21

/e
n

090.8.3 Servostat for 2in1 steering
L586-1815; 090-86

100 Brake system 100-1

100.1 Overview of brake system
L586-1815; 100-2

100.2 Service brake and parking brake 100-7

100.2.1 Brake pump
L586-1815; 100-7

100.2.2 Compact brake valve
L586-1815; 100-8

100.3 Parking brake 100-16

100.3.1 Parking brake
L586-1815; 100-16

110 Electrical system 110-1

110.1 Overview of electrical system
L586-1815; 110-3

110.2 Overview of electrical system
L586-1815; 110-7

110.3 Lighting
L586-1815; 110-11

110.4 Circuit diagrams
L586-1815; 110-12

110.5 Electronic control unit 110-14

110.5.1 General overview of electronic control system
L586-1815; 110-14

110.5.2 Central control unit (Master4)
L586-1815; 110-16

110.5.3 Modules 110-20

110.5.3.1 Overview of the input and output modules
L586-1815; 110-21

110.5.3.2 Input modules
L586-1815; 110-23

110.5.3.3 Output modules
L586-1815; 110-25

110.6 Electrical components of the driver’s cab 110-28

110.6.1 Electrical components of the cab General overview
L586-1815; 110-28

110.6.2 Fuse and relay boards
L586-1815; 110-29

110.6.3 Door contact switch (inductive sensor)
L586-1815; 110-34
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110.7 Electrical components in the rear section 110-35

110.7.1 Battery installation
L586-1815; 110-35

110.7.2 Electric battery main switch
L586-1815/54472-; 110-37

110.8 Rear area monitoring with camera 110-41

110.8.1 Rear area monitoring with camera: General overview
L586-1815; 110-41

110.8.2 Camera
L586-1815; 110-42

120 Gearbox 120-1

120.1 Overview of transmission
L586-1815; 120-2

120.2 Transmission hydraulics 120-16

120.2.1 Overview of transmission hydraulics
L586-1815; 120-16

120.2.2 Gear pump
L586-1815; 120-20

120.2.3 Transmission control valve block
L586-1815; 120-21

120.2.4 Hydrostat module
L586-1815; 120-24

120.3 Transmission electronics 120-29

120.3.1 Overview of the electrical control system of the transmission
L586-1815; 120-29

120.3.2 Filter bypass switch
L586-1815; 120-30

120.3.3 Gear shifting proportional solenoid
L586-1815; 120-31

120.3.4 Pressure sensor for hydrostat
L586-1815; 120-32

120.3.5 Engine speed sensor
L586-1815; 120-33

120.3.6 Temperature sensor
L586-1815; 120-34

120.3.7 Proportional solenoid for position control
L586-1815; 120-34

130 Axles and drive shafts 130-1

130.1 Axles 130-2

130.1.1 Front axle
L586-1815; 130-2

L586-1815  

copyright © Liebherr-Werk Bischofshofen GmbH 2021

25



Contents Service manual

LB
H

/1
22

27
51

6/
11

/2
11

-2
02

10
12

7_
10

17
21

/e
n

130.1.2 Rear axle
L586-1815; 130-7

130.2 Cardan shafts 130-9

130.2.1 Drive shaft between diesel engine and transmission
L586-1815; 130-9

130.2.2 Drive shaft between transmission and front axle
L586-1815; 130-10

130.2.3 Drive shaft between transmission and rear axle
L586-1815; 130-11

140 Steel parts of the basic machine 140-1

140.1 Vehicle frame 140-2

140.1.1 Articulation bearing
L586-1815; 140-2

140.1.2 Articulation lock
L586-1815; 140-3

140.2 Covering 140-4

140.2.1 Linear motor for opening the engine hood
L586-1815; 140-4

150 Working attachment 150-1

150.1 Lift arms for Z kinematics 150-2

150.1.1 Z kinematics
L586-1815; 150-2

150.2 Quick coupler 150-4

150.2.1 Quick coupler
L586-1815; 150-4

150.2.2 Quick coupler hydraulics 150-5

150.2.2.1 Overview of the quick coupler hydraulics
L586-1815/0-45466; 150-5

150.2.2.2 Overview of quick coupler hydraulics
L586-1815/45467-51252; 150-7

150.2.2.3 Overview of quick coupler hydraulics
L586-1815/51253-; 150-9

150.2.2.4 Valve block for quick coupler
L586-1815; 150-11

150.2.3 Quick coupler electrics 150-13

150.2.3.1 Quick coupler electric control unit
L586-1815; 150-13
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160 Operator's cab, heating and air conditioning 160-1

160.1 Overview of operator's cab, heating and air conditioning unit
L586-1815; 160-3

160.2 Display and control elements 160-5

160.2.1 Electrical components in the control panel 160-5

160.2.1.1 Control unit
L586-1815; 160-5

160.2.2 Touch screen display
L586-1815; 160-7

160.2.3 Control lever
L586-1815; 160-8

160.2.4 Accelerator pedal
L586-1815; 160-10

160.3 Heating, ventilation, air conditioning 160-12

160.3.1 Heating, ventilation, air conditioning: General overview
L586-1815; 160-12

160.3.2 Heating and air conditioning unit 160-17

160.3.2.1 Heating and air conditioning unit
L586-1815; 160-18

160.3.2.2 Blower
L586-1815; 160-22

160.3.3 Air conditioning controller
L586-1815; 160-23

160.4 Air conditioning 160-26

160.4.1 Basic function of the air conditioning unit
L586-1815; 160-26

160.4.2 Air conditioning compressor
L586-1815; 160-27

160.4.3 Condenser
L586-1815; 160-29

160.4.4 Dryer
L586-1815; 160-30

160.4.5 Air conditioning pressure switch
L586-1815; 160-31

170 Lubrication system 170-1

170.1 Liebherr automatic central lubrication system 170-2

170.1.1 Liebherr automatic central lubrication system: General overview
L586-1815; 170-2

170.1.2 Liebherr central lubrication pump
L586-1815; 170-6

170.1.3 Progressive distributor MX-F
L586-1815; 170-10

L586-1815  

copyright © Liebherr-Werk Bischofshofen GmbH 2021

27



Contents Service manual

LB
H

/1
22

27
51

6/
11

/2
11

-2
02

10
12

7_
10

17
21

/e
n

170.1.4 Progressive distributor SXE-2
L586-1815; 170-12

190 Options 190-1

190.1 LiDAT 190-2

190.1.1 Overview of LiDAT
L586-1815; 190-2

190.1.2 LiDAT on machine
L586-1815; 190-4

190.1.3 LiDAT module (LiTU2)
L586-1815/0-50943; 190-5

190.1.4 LiDAT module (LiTU3)
L586-1815/50944-; 190-7

190.2 Weighing device (Liebherr)
L586-1815/0-54471; 190-12

190.3 Liebherr weighing device with Truck Payload Assist
L586-1815/54472-; 190-18

190.4 Skyview 360° 190-20

190.4.1 Skyview 360°: complete overview
L586-1815; 190-20

190.4.2 Skyview 360° on machine
L586-1815; 190-24

190.5 Remote control for door lock
L586-1815; 190-25

190.6 Adaptive lighting
L586-1815; 190-28

190.7 Personnel detection
L586-1815; 190-30

200 Diagnosis 200-1

200.1 Malfunctions 200-2

200.1.1 Warning symbols 200-2

200.1.2 Service code indicator in display 200-3

200.2 Troubleshooting 200-5

200.2.1 Replacing fuses 200-5

200.2.1.1 Fuses on fuse board A4 in the operator's cab 200-5

200.2.1.2 Fuses on fuse board A4a in the left ballast weight 200-8

200.2.1.3 Fuses on fuse board A4b in the operator's cab 200-10
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010 Introduction

Contents

010.1 Safety instructions 010-4

010.1.1 Information on these instructions 010-4

010.1.1.1 Representation of warning messages 010-4

010.1.1.2 Graphic symbols in these instructions 010-4

010.1.2 Intended use 010-5

010.1.2.1 Laws, rules, guidelines and safety regulations 010-5

010.1.2.2 Intended use 010-5

010.1.2.3 Foreseeable misuse 010-6

010.1.2.4 Operating conditions 010-6

010.1.2.5 Disposal 010-7

010.1.3 Description of staff 010-7

010.1.3.1 Personal protective equipment 010-7

010.1.3.2 Requirements for staff 010-8

010.1.3.3 Operating company 010-8

010.1.3.4 Operator 010-9

010.1.3.5 Maintenance staff 010-9

010.1.3.6 Refrigeration technician 010-10
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010.1 Safety instructions

010.1.1 Information on these instructions

010.1.1.1 Representation of warning messages

Warning symbol

Warning symbol warns of potential dangers. Obey all measures
marked with this symbol to avoid injury or death.

Tab. 1: Warning symbol

Grading of warning messages

Grading of warning messages is defined by following signal words:
DANGER
WARNING
CAUTION
NOTICE

Definition of warning levels

DANGER Indicates an immediately hazardous situation
which, if not avoided, will result in death or
serious injury.

WARNING Indicates a hazardous situation which, if not
avoided, could result in death or serious injury.

CAUTION Indicates a hazardous situation which, if not
avoided, could result in minor or moderate injury.

NOTICE Indicates a hazardous situation which, if not
avoided, could result in property damage.

Tab. 2: Warning levels

010.1.1.2 Graphic symbols in these instructions

Symbol Meaning

Note

Identifies useful information and tips.

Precondition

Identifies conditions for subsequent action steps.

Action request

Identifies action steps.

Result

Identifies results of one or more action steps.
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Symbol Meaning

List

Identifies individual items of a list.

Tab. 3: Symbols

010.1.2 Intended use

010.1.2.1 Laws, rules, guidelines and safety regulations

To ensure safe operation:
– Ask work site manager for safety regulations at place of use.
– Adhere to safety regulations at place of use.
– Adhere to traffic regulations.
– Adhere to valid guidelines from insurers (for example employers' professional

liability insurance companies, accident insurance et cetera).
– Avoid working methods that can endanger safety.
– Adhere to all intervals specified for recurrent checks and inspections in this

operator's manual.

010.1.2.2 Intended use

Wheel loader is used to pick up, move and dump following materials:
– Soil
– Stones
– Broken rocks
– Bulk materials

This applies to a standard machine in normal operating conditions. Special applica-
tions are described in a separate options operator's manual.

To ensure intended use:
– Adhere to operator's manual.
– Adhere to maintenance intervals.
– Observe inspection and maintenance tasks.
– Adhere to specifications in the technical data.
– When using machine on public roads, make sure it complies with applicable

national regulations.
– Only lift loads with intended working attachments (fork prongs, crane boom),

which must be fitted and functioning.
– Make sure that machines used underground (mining and tunnel construction)

are fitted with systems to reduce exhaust emissions (such as diesel particulate
filters).

– Adhere to individual country's requirements for underground operation.
– For special uses use special working attachments and if necessary special

safety equipment.
– Exclusively mount and use special working attachments with approval and as

per stipulations of manufacturer of basic machine.
– Only use approved tyres.
– A suitably equipped workshop is absolutely essential for performing repair work.

Note

u Any other use or use beyond the stated use is improper use.
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010.1.2.3 Foreseeable misuse

Do not use machine in following cases:
– Transport of persons without mounted and functioning safety equipment
– Lifting of persons without mounted and functioning safety equipment
– Driving with attached load
– Working in explosion hazard zones
– Working in contaminated environment without corresponding and necessary

equipment
– Lifting of loads without suitable working attachment
– Pulling of loads (for example, containers, wagons, trailers) without suitable

towing device
– Breaking rocks
– Hammering in posts

Note

u The manufacturer accepts no liability for damage caused by improper use.

010.1.2.4 Operating conditions

– Outdoors
– Fording depth is same as maximum obstacle height.
– Operate machine in an ambient temperature of -25 °C to 45 °C.
– In case of divergent ambient temperatures, contact Liebherr customer service.

Danger to life

Operation during thunderstorms or storms

– If possible stop operation before a thunderstorm or storm.
– Put working attachment on the ground in flattest position possible.
– Secure machine correctly.
– Close window.
– Shut off diesel engine.
– Set ignition key to 0.
– Make sure there are no persons in area around machine.

Lightning strike

– Remain in operator's cab.
– Do not leave machine until all components are voltage-free.

Contact with high voltage cable

– Do not move machine and working attachment.
– Remain in operator's cab.
– Do not leave machine until all components are voltage-free.
– Make sure that all persons stay away from the machine and the high voltage

cable.
– Have voltage switched off.
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010.1.2.5 Disposal

Danger to life

Unapproved disposal of gas containers and pressure vessels

– Before disposal, completely depressurise pressure vessel.
– Before disposal, professionally empty pressure vessel.
– Adhere to safety instructions of pressure vessel manufacturer.

Unapproved disposal of refrigerant

– Have refrigerant disposed of by refrigerant recycling point.
– Adhere to safety data sheet of refrigerant during disposal.

Environmental pollution

Unapproved disposal of machine

– Make sure that the individual elements of the machine are disposed of correctly
after the service life.

– Dispose of elements of machine in line with valid country-specific waste
disposal guidelines and relevant valid laws.

– Remove fuels, operating fluids and lubricants from all components before
disposal.

– Collect and store fuels, operating fluids and lubricants in suitable containers
before disposal.

– Adhere to instructions of relevant manufacturer when disposing of fuels, oper-
ating fluids and lubricants.

– Have fuels, operating fluids and lubricants disposed of by old oil recycling point.

010.1.3 Description of staff

010.1.3.1 Personal protective equipment

Operators, assistants and maintenance staff are responsible for the following:
– Wearing personal protective equipment
– Regular cleaning and care of protective equipment
– Immediate replacement of damaged parts of protective equipment

The protective equipment consists of following elements:
– Protective helmet
– Safety glasses
– Hearing protection
– Breathing equipment
– Protective gloves
– Warning clothing (reflective, in signal colour)
– Safety boots
– Special protective clothing

• To prevent burns
• To prevent freezing
• To prevent acid burns
• To prevent stabbing and cutting injuries
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010.1.3.2 Requirements for staff

Staff meet the following requirements:
– The machine is operated, maintained and repaired exclusively by authorised

and trained persons.
– All persons operating, maintaining or repairing the machine have the required

minimum age.
– Staff training involves theoretical information (technology and safety) and prac-

tical training on the machine.
– Staff have read and understood the operator's manual and supplied documenta-

tion.
– Experienced staff continuously supervise following staff.

• Staff undergoing training
• Staff undergoing education
• Staff undergoing instruction
• Staff undergoing a general apprenticeship

– Staff agree to work in safety-aware and risk-aware manner.

010.1.3.3 Operating company

Responsibility

The operator is responsible for the following:
– The operator of the machine must ensure that no persons are in the operating

area of the machine on the basis of a risk assessment conducted in respect of
the operating site.

– If working attachments are used that deviate from the standard and result in
limitations to the field of view, the operator must repeat the visual inspection.

– Make sure that exclusively trained staff operate the machine.
– Make sure that exclusively trained staff maintain the machine.
– If an electric motor is used, ensure that only a qualified and competent person

connects the machine to the mains supply.
– If a machine with an “emergency actuation of parking brake” option is used,

make sure that only qualified and authorised persons operate the machine.
– Check qualification of persons using the machine.
– Authorise activities of persons in handling the machine.
– Define competences and responsibilities for all persons involved in handling the

machine.
– Have following staff continuously supervised by an experienced person.

• Staff undergoing training
• Staff undergoing education
• Staff undergoing instruction
• Staff undergoing a general apprenticeship

– Provide all persons tasked with handling the machine with the necessary
protective equipment.

– Check safety-aware work of staff at regular intervals.
– Check danger-aware work of staff at regular intervals.
– Make sure that machine is operated in flawless, safe condition.
– If flaws affecting safety occur: Immediately decommission machine.
– Perform inspections of machine prescribed by Liebherr punctually.
– Perform nationally mandated inspections of machine punctually.
– Adhere to national legal specifications on provision of machines and tools by

the employer (hazard assessment and risk assessment conducted by the oper-
ator).

– Make sure that no retrofitting is performed on machine without consultation of
the manufacturer.

– Use original Liebherr spare parts wherever possible.
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010.1.3.4 Operator

Responsibility

Operator is responsible for following:
– Read the operator's manual.
– Read included documentation:

• Operator's manuals for components
• Operator's manuals from third party manufacturers
• Additional instructions

– Wear personal protective equipment.
– Operate machine as intended.
– Avoid working methods that can endanger safety.
– Adhere to safety regulations at place of use.
– Maintain visual contact or voice contact with spotter.
– During operation, do not allow any other persons on machine.
– Report all changes to machine that affect safety to operating company.
– If it is no longer possible to work safely, stop operating the machine immedi-

ately.
– Only perform retrofittings of machine after consultation with manufacturer.
– Use original Liebherr spare parts wherever possible.

Requirement

The operator has following qualification and skills:
– Has completed the legally specified minimum age.
– Is physically and mentally capable of operating the machine safely.

• Satisfactory eyesight
• Satisfactory hearing ability
• Quick reactions
• Is able to estimate distance, height and gaps.

– Has the necessary authorisation for operation of machine.
– The operator has the necessary education (theoretical and practical) for the

following:
• Handling the machine type
• Attaching
• Spotting
• Handling fire extinguishing equipment

– Knows all means of escape in an emergency.
– Is not under any physical or mental impairment that limits one of the prescribed

requirements.
– Is not under the influence of alcohol.
– Is not under the influence of drugs.

010.1.3.5 Maintenance staff

Responsibility

The maintenance staff are responsible for the following:
– Read the operator's manual.
– Read included documentation:

• Operator's manuals for components
• Operator's manuals from third party manufacturers
• Additional instructions

– Maintain machine for safe and reliable function.
– Execute all maintenance tasks specified for maintenance staff in the mainte-

nance and inspection schedule.
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– Wear personal protective equipment.
– Adhere to safety regulations at place of use.
– Report all changes to machine that affect safety to operating company.
– Only perform retrofittings of machine after consultation with manufacturer.
– Use original Liebherr spare parts wherever possible.

Requirement

The maintenance staff have the following qualifications and skills:
– Are of the legally specified minimum age.
– Physically and mentally capable of servicing the machine:

• Satisfactory eyesight
• Satisfactory hearing ability
• Quick reactions
• Are able to estimate distance, height and gaps.

– Have the necessary authorisation for maintenance of the machine.
– Know the machine and the hazards.
– Know all procedures and precautions for maintenance.
– Have knowledge of handling special tools for maintenance and repair.
– Have special knowledge and experience handling hydraulic installations when

working with hydraulic systems.
– Are not under any physical or mental impairment that limits one of the

prescribed requirements.
– Are not under the influence of alcohol.
– Are not under the influence of drugs.

010.1.3.6 Refrigeration technician

Responsibility

The refrigeration technician is responsible for the following:
– Read the operator's manual.
– Read included documentation:

• Operator's manuals of options
• Operator's manuals from third party manufacturers
• Additional instructions

– Maintain and repair machine for safe and reliable function.
– Execute all maintenance tasks and repair tasks specified for the refrigeration

technician in the maintenance and inspection schedule.
– Isolate battery main switch of power supply system and secure it against

switching on again.
– Clearly define and label working position.
– Wear personal protective equipment.
– Use tools suitable for the work deployment.
– Adhere to safety regulations at place of use.
– Report all changes to machine that affect safety to operating company.
– Only perform retrofittings of machine after consultation with manufacturer.
– Use original Liebherr spare parts wherever possible.

Requirement

The refrigeration technician has following qualification and skills:
– Has completed the legally specified minimum age.
– Physically and mentally capable of servicing the machine:

• Satisfactory eyesight
• Satisfactory hearing ability
• Quick reactions
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• Is able to estimate distance, height and gaps.
– The refrigeration technician has completed training that complies with the

country-specific laws, standards and guidelines.
– The refrigeration technician has following skills:

• Is able to assess work correctly.
• Is able to recognise dangers.
• Is able to take safety measures.

– Has knowledge and experience of the relevant field of activity.
– Knows the relevant national standards.
– Has the necessary authorisation for maintenance and repair of machine.
– Knows the machine and the hazards.
– Knows all procedures and precautions for maintenance.
– Has knowledge of handling special tools for maintenance and repair.
– Is not under any physical or mental impairment that limits one of the prescribed

requirements.
– Is not under the influence of alcohol.
– Is not under the influence of drugs.

010.1.3.7 Slinger

Responsibility

Slinger is responsible for following:
– Wear personal protective equipment.
– Choose correct and undamaged slinging gear.
– Correctly attach slinging gear to load or lifting accessory.
– Correctly remove slinging gear from load or lifting accessory.
– Grant approval for movement or accompaniment.

Requirement

The slinger has following qualification and skills:
– Has completed the legally specified minimum age.
– Physically and mentally capable of slinging loads:

• Satisfactory eyesight
• Satisfactory hearing ability
• Quick reactions
• Is able to estimate distance, height and gaps.

– The slinger has following skills:
• Is able to estimate mass distribution and load distribution.
• Is able to operate radio units.
• Is able to give clear instructions on radio units.
• Is able to guide a load.

– Has the necessary authorisation for attaching loads.
– The slinger has the necessary education (theoretical and practical) for the

following:
• Selecting the suitable slinging gear
• Attaching slinging gear
• Securing to prevent unintended disengaging of slinging gear
• Avoiding damage to slinging gear
• Spotting
• Applying all necessary signal signs

– Is not under any physical or mental impairment that limits one of the prescribed
requirements.

– Is not under the influence of alcohol.
– Is not under the influence of drugs.
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010.1.3.8 Spotter

Responsibility

The spotter is responsible for the following:
– Wear personal protective equipment.
– Forward signals from slinger to operator.
– If the spotter is the only person for this purpose: Give instructions to operator.
– The spotter must be in the field of view of operator or have voice contact with

the operator.

Requirement

The spotter has following qualification and skills:
– Has completed the legally specified minimum age.
– Physically and mentally capable of spotting and providing signals:

• Satisfactory eyesight
• Satisfactory hearing ability
• Quick reactions
• Is able to estimate distance, height and gaps.

– The spotter has following skills:
• Is able to operate radio units.
• Is able to give clear instructions on radio units.
• Is able to guide a load.
• Is able to ensure safe movement of load and machine.

– Has the necessary authorisation for giving signal signs.
– The spotter has the necessary education (theoretical and practical) for the

following:
• Spotting
• Applying all necessary signal signs

– Is not under any physical or mental impairment that limits one of the prescribed
requirements.

– Is not under the influence of alcohol.
– Is not under the influence of drugs.

010.1.4 Protective devices on the machine

010.1.4.1 Operator's cab

Danger to life

Unapproved working method

– Put on safety belt before starting work.
– Make sure that changes in the operator's cab (for example installation of acces-

sories) do not restrict the operator's workspace.

Injuries

Objects in the operator's cab

– Remove objects that are not necessary for the work from the operator's cab.
– Stow and fasten objects that are necessary for the work before starting.
– Make sure that objects carried do not protrude into the operator’s workspace.
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