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010.1.3.7

« 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:

+ |s 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.

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.

L580-1464
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010.1.7

010.1.7.1

010.1.7.2

Environmental pollution

— When working in following areas, adhere to laws, regulations and rules appli-
cable at place of use:
« Areas at risk of water (for example bodies of water)
« Sound-sensitive areas
« Emission-sensitive areas

Safe maintenance
Spare parts
Danger to life

Incorrect spare parts

— Use original spare parts.

— Make sure that the spare parts meet the technical requirements specified by the
manufacturer.

— After replacing parts, tighten loosened screw connections with prescribed tight-
ening torque.

— Find prescribed tightening torque in supplied documentation.

— If the tightening torque is not prescribed by the supplied documentation: Find
prescribed tightening torque in Liebherr factory standard.

— If the tightening torque is not prescribed by the Liebherr factory standard: Find
tightening torque in valid DIN standard, EN standard or ISO standard.

Heavy parts

Danger to life

Incorrect handling

— Exclusively use machine for load-lifting with sufficient loading capacity.

— Exclusively use suitable and functioning lifting accessories with sufficient
loading capacity.

— Make sure there are no persons underneath raised loads.

— Exclusively task qualified and experienced persons with the attaching of loads.

— Exclusively task qualified and experienced persons with the directing of opera-
tors.

— Make sure that the spotter can be seen by the operator.

— Make sure that spotter and operator are in voice contact if necessary.

Injury

Incorrect protective equipment

— Put on gloves when handling wire ropes.

L580-1464
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Designation Item code |Remark
Expansion sleeve 180 mm 9110413 For fitting seals
Piston wrench 110 mm 9600928 | Only up to serial no. 53475: for

assembly of piston

Tab. 9: Special tools for tilt cylinders with industrial lift arms

010.2.7 Special tools for steering wheel

Designation

Item code

Remark

Extractor for steering wheel

10430204

For steering wheel removal

Tab. 10: Special tools for steering wheel

010.2.8 Special tools for steering cylinders

Designation Item code |Remark Fig.
Mounting sleeve 90 mm 9227161 For fitting the seals
Expansion sleeve 90 mm 9227162 For fitting the seals
Piston wrench 60/10 mm 9131362 For fitting the piston

L580-1464
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Metric standard threads and fine threads

Metric standard threads and fine threads

At least one element of the bolted joint (bolts,
washers, nuts etc.) with the following surface:
flZn = zinc flake coating (LH standard 10021432, LH
standard 10215295 flZnnc-480h-L valid =2M6 )

All elements of the bolted joint (bolts, washers, nuts
etc.) with the following surface:
Black oxide or phosphated
Galvanised (LH standard 10215295 Fe//
ZnNi(12)5//CnliT2)

Minimum total coefficient of friction p.= 0.09

Minimum total coefficient of friction p,= 0.11

Thread |Streng |Assembly Tightening Thread Strengt | Assembly Tightening
th prestressing |torques M, in h class | prestressing |torques M, in
class |forces F,in |[Nm forces F,,in  |[Nm

kN kN

M7 8.8 15.3 13.9* M7 8.8 15.0 16.1
10.9 22.5 20.4* 10.9 22.0 23.6

12.9 26 23.9* 12.9 26 28
M8 8.8 19.3 20.6* M 8 8.8 18.9 23.8
10.9 28 30* 10.9 28 35

12.9 33 35* 12.9 32 41

M8 x1 8.8 21.0 21.7* M8 x 1 8.8 20.5 25
10.9 31 32* 10.9 30 37

12.9 36 37* 12.9 35 43

M9 x1 8.8 27 31* M9x1 8.8 27 36
10.9 40 46* 10.9 39 53

12.9 47 53* 12.9 46 62

M 10 8.8 31 40 M 10 8.8 30 47
10.9 45 59 10.9 44 68

12.9 53 69 12.9 52 80

M 10 x 1 8.8 35 44 M 10 x 1 8.8 34 51
10.9 51 64 10.9 50 75

12.9 60 75 12.9 59 88

M10x125| 8.8 33 42 M 10 x 1.25 8.8 32 49
10.9 48 62 10.9 47 72

12.9 56 72 12.9 55 84

M 12 8.8 45 69 M 12 8.8 44 80
10.9 66 102 10.9 64 118

12.9 77 119 12.9 75 140

M12x125| 8.8 50 74 M12x1.25 8.8 49 86
10.9 73 109 10.9 71 125

12.9 85 125 12.9 84 150

M12x1.5 8.8 47 72 M12x1.5 8.8 46 83
10.9 69 105 10.9 68 122

12.9 81 123 12.9 79 145

copyright © Liebherr-Werk Bischofshofen GmbH 2019
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010.5

010.5.1

010.5.2

Preservation guidelines for the SCR
system

Putting out of service for longer than 2 months

The SCR system can be put out of service for more than 2 months under the

following conditions:

— To prevent urea crystals from accumulating, the SCR system must be checked
for leaks and damage.

— Electric or hydraulic connections must not be disconnected.

Starting up after being out of service for longer than 2
months

Before starting up after being out of service for more than 2 months, the following

tasks must be carried out:

— Check the SCR system for visible damage.

— Check the electrical and hydraulic lines of the SCR system for damage.

— Check the electrical and hydraulic connections of the SCR system for damage.

— Check the quality of the diesel exhaust fluid (item code for analysis kit:
11698484). If the quality of the diesel exhaust fluid no longer meets the specifi-
cations, it must be drained.

— Before operating the diesel exhaust fluid pump, the diesel exhaust fluid tank
must be filled to the maximum.

Once the above tasks have been carried out, the function of the SCR system must
be tested.

This test is done using the LIDIA engine diagnostic software. The test must be
carried out with the engine running.

Test the following functions of the SCR system with the engine running:
— Test the air circuit.

— Test the diesel exhaust fluid circuit.

— Test the blowing out function.

Once these tests have been carried out and no faults have been found, the SCR
system can be started up.

L580-1464

copyright © Liebherr-Werk Bischofshofen GmbH 2019

LIEBHERR 010-51



Service manual Technical data

Designation Unit Value
C Maximum bucket base height mm 4145 4145
D Maximum bucket pivot point height mm 4490 4490
E Maximum bucket top height mm 6265 6330
F Reach at maximum lifting height and 45° tilt-out angle mm 1290 1230
G Digging depth mm 100 100
H Height above operator's cab mm 3590 3590
I Height above exhaust mm 3200 3200
J Ground clearance mm 465 465
K Wheelbase mm 3710 3710
L Overall length mm 9545 9650
Turning radius over bucket outer edge mm 7560 7590
Breakout force (SAE) kN 200 185
Tipping load when straight kg 20150 19700
Tipping load when fully articulated (ISO 14397-1) kg 17750 17300
Operating weight kg 28050 28200

Tab. 26: Complete machine with loading bucket (industrial lift arms)

A) Industrial lift arms with parallel guidance including quick coupler

B) Earth bucket with short, straight base for quick coupler

C) Welded tooth holder with plug-in teeth

D) In practice, the bucket capacity can be around 10% greater than as calculated using the ISO 7546 standard.
The bucket filling level depends on the type of material.

020.1.3 Working attachment: light material bucket

Valid for: L580-1464;
Values stated refer to machine:

— In standard version

— With 26.5R25 L3 tyres (For more information see: 020.10.6 Tyres,
page 020-38)

— Including all lubricants

— With a full fuel tank

— With ROPS/FOPS cab and operator

— On level and stable ground

Note
@ Tyres and working attachments affect operating weight and tipping load.

» Note information about tyres and working attachment.

LBH/11835201/19/211-20190801_083826/en
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020.3 Cooling system
020.3.1 Fan pump
Valid for: L580-1464;
Description Unit | Value
Type External gear pump
Displacement per turn cm®| 14
Direction of rotation Anticlockwise
020.3.2 Fan motor
Valid for: L580-1464;
Description Unit | Value
Type External gear motor
Displacement per turn cmé|19
Direction of rotation Anticlockwise
Pressure relief bar|220
Weight kg [6.82
020.3.3 Hydraulic oil temperature sensor B8
Valid for: L580-1464;
Description Unit | Value
Minimum temperature °C|-30
Maximum temperature °C (130
Resistance at 20 °C Q (1000
Connecting thread mm | M14x1.5
Tightening torque Nm |30
copyright © Liebherr-Werk Bischofshofen GmbH 2019
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020.6.8

020.6.9

Description Unit | Value
Connecting thread mm | M12x1.5
Tightening torque Nm |25

Joystick steering control valve block

Valid for: L580-1464/0-54742;

Description Unit | Value
Type P-05 P357
Pressure reducing valves for pilot control pres- bar |25+
sure

Maximum flow rate through main control valve I/min| 150
Maximum flow rate through emergency control I/min | 40
valve

Resistance of solenoid for safety circuit Y74 ohms [48.7
Power consumption of solenoid for safety W|12
circuit Y74

Control current for proportional control sole- mA |0 to 750
noids for steering Y70, Y71, Y72, Y73

Resistance of proportional control solenoids ohms|20.8

for steering Y70, Y71, Y72, Y73

Output signal of position sensors mA (4 to 20
Weight kg [20.5

Joystick steering control valve block

Valid for: L580-1464/54743-;

Description Unit | Value
Type S-01 P357
Pressure reducing valves for pilot control pres- bar |25+
sure

Maximum flow rate through main control valve I/min| 150
Maximum flow rate through emergency control I/min| 70
valve

Resistance of solenoid for safety circuit Y74 ohms [48.7
Power consumption of solenoid for safety W|12
circuit Y74

Control current for proportional control sole- mA |0 to 750
noids for steering Y70, Y71, Y72, Y73

Resistance of proportional control solenoids ohms|20.8

for steering Y70, Y71, Y72, Y73

L580-1464

copyright © Liebherr-Werk Bischofshofen GmbH 2019

020-29



LBH/11835201/19/211-20190801_083826/en

Service manual

Technical data

Size and tread code Change in Width Change in Tyre pressure
osveeriagt::g across tyres height EAA | RAB | p- cm) ax.

kg mm mm bar bar bar
Bridgestone 26.5R25 VSNT L4 +576 2960 +47 5.00 | 3.50 6.50
Bridgestone 750/65R25 VTS L3 +86 3070 -39 5.00 | 3.50 5.00
Continental 26.5R25 EM-Master L4 +528 2930 +48 5.00 | 3.75 6.50
Ecomega 26.5R25 M5DT L5 +1180 2910 +63 5.50 | 4.50 6.50
Goodyear 26.5R25 GP-4D L4 +436 2980 +26 5.00 | 3.50 5.00
Goodyear 26.5R25 RL-4K L4 +776 2990 +63 5.00 | 3.50 6.50
Goodyear 26.5R25 RL-5K L5 +1244 2990 +63 5.00 | 3.50 6.50
Goodyear 26.5R25 RL-5S L5 +1460 2990 +63 5.00 | 3.50 6.50
Goodyear 26.5R25 RT-3B L3 +324 2980 +26 5.00 | 3.50 6.50
Goodyear 26.5R25 RT-5D L5 +1008 2990 +63 5.00 | 3.50 6.50
Goodyear 26.5R25 TL-3A+ L3 +348 2980 +30 5.00 | 3.50 5.00
Goodyear 750/65R25 TL-3A+ L3 +40 3100 -26 5.00 | 3.50 5.00
Michelin 26.5R25 XHA2 L3 0 2960 0 4.00 | 3.00 5.50
Michelin 26.5R25 XLD D2A L5 +696 2970 +38 4.00 | 3.00 5.50
Michelin 26.5R25 XMINE PRO L5 +1188 3010 +58 4.00 | 3.00 7.00
Michelin 26.5R25 XKA L3 +464 3000 +11 4.00 | 3.00 6.50
Michelin 26.5R25 XTXL L4 +488 2970 +23 480 | 3.50 8.00
Michelin 750/65R25 XLD65 L3T -116 3060 -57 450 | 3.30 5.50

Tab. 31: Approved tyres for standard uses

A) Recommended tyre pressures on the front axle (for machine with standard equipment and cold tyres)
B) Recommended tyre pressures on the rear axle (for machine with standard equipment and cold tyres)

C) Maximum tyre pressure

020.10.6.2 Tyres for timber work
Size and tread code Change in Width Change in Tyre pressure
operating | across tyres height A B _
weight FAA | RAB) | p g;ax.
kg mm mm bar bar bar
Bridgestone 26.5R25 VJT L3 +160 2970 +14 5.00 3.70 5.00
Bridgestone 26.5R25 VLTS L4 +420 2970 +44 5.00 3.50 5.00
Bridgestone 26.5R25 VVSDL L5 +1290 2970 +57 5.60 3.50 6.50
Bridgestone 26.5R25 VSDT L5 +1038 2970 +50 5.60 3.50 6.50
Bridgestone 26.5R25 VSMS L5 +1599 2960 +70 5.60 3.50 6.50
Bridgestone 26.5R25 VSNT L4 +576 2960 +47 5.60 3.50 6.50
Continental 26.5R25 EM-Master L4 +528 2930 +48 5.30 | 4.00 6.50
copyright © Liebherr-Werk Bischofshofen GmbH 2019
L580-1464 LIEBHERR 020-39




LBH/11835201/19/211-20190801_083826/en

030 Maintenance

Contents
030.1 Maintenance and inspection schedule 030-11
030.2 Filling quantities and lubrication chart 030-16
030.2.1 Recommended lubricants
L580-1464; 030-16
030.2.2 Recommended operating fluids
L 580-1464; 030-17
030.3 Lubricants and fuels 030-18
030.3.1  General information on lubricants and fuels 030-18
030.3.1.1 General questions 030-18
030.3.1.2 Safety data sheets 030-18
030.3.1.3 Technical data sheets 030-18
030.3.1.4 Specific Liebherr standards 030-18
030.3.2  General information on changing lubricants and fuels 030-18
030.3.3  Converting hydraulic system from mineral oils to biodegradable
hydraulic fluids 030-19
030.3.4 Diesel fuels
L580-1464; 030-19
030.3.5 Diesel fuels for diesel engines without emission-type approval
L580-1464; 030-20
030.3.6 Diesel exhaust fluid
L580-1464; 030-21
030.3.7 Engine oils
L580-1464; 030-21
030.3.8 Engine oils for diesel engines without emission-type approval
L 580-1464; 030-23
030.3.9 Refrigerant
L580-1464; 030-24
030.3.10 Coolant
L580-1464; 030-24
030.3.11 Hydraulic oil
L 580-1464; 030-25
030.3.12 Splitter box oil
L580-1464; 030-26
copyright © Liebherr-Werk Bischofshofen GmbH 2019
L580-1464 LIEBHERR 030-1



LBH/11835201/19/211-20190801_083826/en

Service manual

Maintenance

030.1

Maintenance and inspection schedule

General information

Shorten maintenance intervals depending on conditions of use, for example:
— Dust-intensive use
— Qil quality

— Fuel quality

Ensure that lubricants, liquids and replaced parts are disposed of safely and in an
environmentally friendly manner. Comply with applicable country-specific guide-
lines and applicable laws in country of use.

Service packs in spare parts catalogue contain spare parts required for mainte-
nance activities.

The following abbreviations are used in this section:
— h = operating hours

Various symbols (solid or empty circles, boxes and stars) are used to indicate the
maintenance tasks, which fall into two main types.

+

G2010460

The symbols have the following meanings:
Table with solid circle, box or star

Responsibility for carrying out the maintenance
work lies with the machine operator or his mainte-
nance staff. Maintenance interval: every 10, 50
and 500 service hours (h), and at unscheduled
times.

Tab. 34: Machine operator

]

Qo <

QO] 250n

G2010467

The symbols have the following meanings:

Table with empty circle, box or star, or service
hours (h)

The maintenance and inspection work must be
performed or supervised by authorised engineers
from Liebherr or its authorised dealers. Mainte-
nance interval: on delivery and every 1000, 2000,
3000 service hours (h), and at unscheduled
times.

Tab. 35: Authorised specialist staff

You will find a list of the spare parts needed for maintenance and inspection work
in the service package of the spare parts list.

L580-1464
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030.3.5.3

030.3.6

030.3.6.1

030.3.6.2

030.3.7

030.3.7.1

030.3.7.2

Minimum quality requirement

Specification

LH-00-FUEL

Tab. 43: Minimum quality requirement
Diesel exhaust fluid
Valid for: L580-1464;

Liebherr recommendation

Designation

AdBlue® in Europe

DEF (Diesel exhaust fluid) in the USA

AUS 32 (aqueous urea solution)

Tab. 44: Liebherr recommendation

Minimum quality requirement

Specification
DIN 70 070
ISO 22241
LH-00-UREA

Tab. 45: Minimum quality requirement
Engine oils
Valid for: L580-1464;

Liebherr recommendation

Ambient temperature | Designation

-30°Cto 35°C

Liebherr engine oil 5WW-30

-30°Cto 35°C

Liebherr engine oil 5W-30 low ash

Tab. 46: Recommendation for engine oils

For machines with a diesel particulate filter, the low ash engine oil must be used.

Other approved engine oils

Ambient temperature

Designation

-20°Cto45°C

Liebherr engine oil 10W-40

L580-1464
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030.4.2.2

P Take out the ignition key.
P Turn off the battery main switch.

Opening the service hatches

Valid for: L580-1464;

Opening and closing the engine bonnet

When the engine bonnet is open, you can access the following units:
— Diesel engine

— Splitter box

— Hydraulic tank

— Coolant equalising reservoir

— Air filter

Make sure that following requirements are fulfilled:

O There is sufficient clearance for opening and closing.
Q Ice, snow and dirt have been removed.

U The wind speed is less than 40 km/h.

WARNING
Hot components!
Risk of injury.

» Do not open the service hatch until the engine has cooled down.

WARNING
Rotating parts!
Risk of injury.

P Only open the service hatch when the engine is shut down.

WARNING
Persons in the danger areal
Risk of injury.

P Make sure there is nobody in the danger area.

]
o
=23
=]
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o

Fig. 94: Opening and closing the engine bonnet
1 Engine bonnet button 2  Engine bonnet

To open engine bonnet:
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After cleaning

» Remove all masking and covers over openings and components.

P Check all fuel lines, engine oil lines and hydraulic lines (for leaks, loose connec-
tions, abrasion and damage).

P Repair any defects immediately.

P To displace any water that has penetrated: Lubricate all bearings and pin
connections again.

P If necessary, renew the corrosion protection on components and surfaces.
If the engine has been cleaned:

P Let the engine warm up at idling speed.
P> This allows the engine to dry better.

Cleaning the interior of the cab

Note

Only clean the interior equipment of the cab with warm water, without any cleaning
additives.

» Wipe surfaces with a soft, damp cloth.

Cleaning the front windscreen of the cab

The front windscreen only needs to be cleaned after working in very dirty environ-
ments.

Make sure that the following requirements are fulfilled:
U The machine is in maintenance position 1.
O The cab door is closed.

WARNING
Access to the front windscreen!
Risk of injury.

P Use the footplates and handrails provided.

L580-1464
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92005528

Fig. 110: Sampling point on the transmission

1 Hand pump 3  Filling tube
2 Sampling hose

» Start the engine.

» Drive the machine for 3 minutes at 15 km/h.
> The oil is circulated.

P Put the machine in maintenance position 1.

A CAUTION
Hot fluid!
Burns.
» Do not touch hot fluids.

P Open the cap on the filling tube 3.
P Insert the sampling hose 2 in the filling tube to 5 cm below the oil level.
P Fill the sample container using the hand pump 1.

P Close the cap on the filling tube.

Axles

The oil sample from the axles is taken from the differential housing using a hand
pump.

LBH/11835201/19/211-20190801_083826/en
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VAN

030.4.4.6

WARNING
Rotating parts!
Risk of injury.

» Do not touch rotating parts of the engine.

P Check V-ribbed-belt 1, deflection rollers 5 and tensioning device 2 for correct
function (noise, wobble).

P Turn off diesel engine.

Engine: Checking the fastening of the engine control units ad
the sensor cable connections

Valid for: L580-1464;

Make sure that the following requirements are fulfilled:
U The machine is in maintenance position 1.

U The service access is open.

U The engine has cooled down.

g2004150

Fig. 120: Engine: Checking the fastening of the engine control units ad the sensor
cable connections

1  Wiring harness and sensors 2  Engine control unit
P Check that the engine control unit 2 is not damaged and is firmly seated.
P Check that the engine control unit bearing is not damaged and is firmly seated.

P Check that all the sensors, actuators, plugs and cable connections are properly
seated and in good condition.

P Check that none of the cables and wiring harnesses are damaged, rub or not
properly fastened.
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Fig. 129: Changing fuel fine filter element

1 Hand pump in the PUMP position 3 Fuelfine filter
2  Hand pump in the RUN position

P Place a receptacle under fuel fine filter.

P Carefully clean the fuel fine filter 4 and the area around it.
» Put hand pump in the PUMP position 1.

» Unscrew fuel fine filter 3.

P Clean filter base. Tighten the thread adapter.

P Lubricate sealing ring of new filter cartridge with clean fuel.

g2001095

NOTICE
Dirt in fuel system!
Damage to common rail system.

P Ensure that no impurities and dirt enters fuel system.
» Do not fill fuel fine filter with fuel.

P Screw on filter cartridge until sealing ring lies flat against filter head.
P Tighten filter cartridge half a turn by hand.

» Put hand pump in the RUN 2 position.

P Bleed the fuel system.

Bleeding the fuel system

Bleeding the fuel system is necessary after:
— Changing the fuel filter
— Emptying the fuel tank

Make sure that following requirements are fulfilled:
U Machine is in maintenance position 1.

L580-1464
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030.4.4.19

(2007480

Fig. 140: Checking the oil level
1 Cap 2 Filling tube
P Take the cap 1 off the filler pipe 2.

NOTICE
Non-approved oil!
Damage.

P Only use oil that meets the Liebherr specifications.

P Top up the appropriate amount of splitter box oil via the filler pipe. (For more
information see: 030.3.12 Splitter box oil, page 030-26)

P Clean the cap 1, place it on the filler pipe 2 and tighten it.

Splitter box: Changing the oil
Valid for: L580-1464;

Make sure that the following requirements are fulfilled:
U The machine is in maintenance position 1.

U The service access is open.

U The machine is level.

U The engine has cooled down.

U You have a receptacle ready.

Make sure that the following consumables are ready:
O Oil according to the lubricant table. (For more information see: 030.2.1 Recom-
mended lubricants, page 030-16)

NOTICE
Non-approved oil!
Damage.

P Only use oil that meets the Liebherr specifications.

L580-1464
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030.4.4.24 Checking the compressed air system

Valid for: L580-1464;

Make sure that the following requirements are fulfilled:
U The machine is in maintenance position 1.

4 The engine has cooled down.

U The service hatches are open.

2007614

Fig. 149: Checking the compressed air system

Air dryer 4  SCR system air supply valve
Compressed air accumulator 5 Compressor
Regeneration accumulator

Remove the right ballast weight.

Check the air dryer 1 for damage and leaks.

1

2

3

>

>

P Check the compressed air accumulator 2 for damage and leaks.
P Check the regeneration accumulator 3 for damage and leaks.

P Check the SCR system air supply valve 4 for damage and leaks.
>

Check the lines and connections of the compressed air system in the right
ballast weight for damage and leaks.

v

Put the cover of the right ballast weight back on.

v

Check the compressor 5 for damage and leaks.

v

Check the lines and connections of the compressed air system for damage and
leaks.
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030.4.5.4

NOTICE
Always carry out cleaning correctly
Damage to the cooling system.

» Do not use hard objects or excessive water pressure.

52001148

Fig. 157: Cleaning the cooling system

1 Cooler hood 3 Condenser unit
2 Cooler unit

» Open the cooler hood 1.
P Clean the cooler units 2 with a high-pressure cleaner or compressed air.
P Clean the condenser unit 3 with compressed air.

» Close the cooler hood 1.

Changing coolant in cooling system
Valid for: L580-1464;

Make sure that following requirements are fulfilled:
U Machine is cold.

U Machine is in maintenance position 1.

U Service access is open.

Make sure that following tools are ready:
Q Drain hose
U Receptacle (80 I)

Make sure that following consumables are ready:
O Coolant as specified in table. (For more information see: 030.2.2 Recom-
mended operating fluids, page 030-17)

Note
Information on coolant specification:

P See “Lubricants and fuels: Engine coolants”. (For more information see:
030.3.10 Coolant, page 030-24)

NOTICE
Incorrectly mixed coolants!
Damage to the cooling system.

» Do not mix coolants.
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Draining the oil

WARNING
Hot components and fluids!
Beware of burns.

P Avoid skin contact with hot components and fluids.

3

o
©
=
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=

@

@

Fig. 167: Draining the oil

1 Breather filter 4  Plug
2 Connector 5  Compression spring
3  Filter cover

P Insert the plug 2 in the breather filter 1.
> The anti-twist device is released.

P Unscrew the breather filter 1 by two turns.
> The tank preload pressure is released.

P Unscrew the plug 4.
> The oil level in the filter housing sinks.

» Unscrew the nuts from the filter cover 3.
P Take off the filter cover 3 and the compression spring 5.

P Place a receptacle under the machine.

Note
To completely flush all condensate and dirt out of the hydraulic tank:

P Let out the oil via the drain valve on the hydraulic tank.
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Check the gap

-
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Fig. 180: Check the gap

1 Brake shoe 3 Brake disc
2  Brake lining s2 Gap

sbr01807

P Start the diesel engine and let it run for 30 seconds at low idling speed.
> The parking brake hydro accumulator is filled.
> The parking brake can be operated when the diesel engine is off.

P Turn off the diesel engine.
P Switch on the ignition.
P Connect the Sculi diagnostic software to the machine.

P In the variables editor, select the Brake system folder.

WARNING
Beware of machine rolling away!
Accidents.

» Make sure the machine is parked on level ground.

P Use wheel wedges to secure the machine against rolling away.

WARNING
Inadvertently engaging the parking brake!
Crushing injuries.

P Make sure no-one can enter the operator's cab.

» Make sure that the main switch cannot be operated.

» Force the variable QRPBValve to the maximum value 65535.
> The parking brake opens.

P Check that the gap s2 corresponds to the required value.

Description Unit | Value
Gap s2 mm | 1.0 *20
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92008539

Fig. 188: Button cover and buttons

1 Button cover 3 Buttons
2 Screws

P Loosen the screws 2.

Note

P To remove the button cover 1 more easily, push together the two grips of the
control lever.

» Note that the buttons 3 are different sizes.

P Take off the button cover 1.

Fig. 189: Fitting the button cover
4  Anti-twist lock

» Fit the buttons 3 in the new cover 1.

P Fit the button cover on the control lever. Pay attention to the anti-twist lock 4.

Note
To stop the buttons 3 from falling out of the cover 4 during assembly:

P Gently press the three buttons from outside to hold them in place.

P Tighten the screws 2 to 0.5 Nm.
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NOTICE
Incorrectly mixed axle oils!
Damage to the axles.

» No not mix axle oils.

Draining the oil

WARNING
Hot. pressurised liquid!
Beware of burns.

P Carefully unscrew the filling plug.
» Wear safety glasses.

» Avoid skin contact with fluids.
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Fig. 198: Draining the oil

1 Filling plug 3  Right wheel hub drain plug
2 Main housing drain plug 4  Left wheel hub drain plug
Note

Filling plugs and drain plugs with 1/2" square socket!

P Unscrew the filling plugs and drain plugs using a 1/2" ratchet without a socket
attached.

Carefully open the filling plugs 1 on the main housing 1 of both axles.
Check that the oil level is up to the bottom of the opening.

If the oil level is too low: Check the axle for leaks.

vvyywyy

If the oil level is too high (oil comes out of the opening): Check the axle for
brake defects (oil coming from the brake system in the axle).

v

Place a receptacle under the front axle.

v

Carefully unscrew the drain plugs on the main housing 2 and on the wheel
hubs 3 and 4 of the front axle.
> Qil drains off.
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030.4.13.3

G2002215

Fig. 210: Lift arms: Checking the bucket bearing seals

1 Bucket bearing plate 4  Dirt guard
2  Bucketarm B  Bucket bearing seal
3  Sealing lips

P Clean the bucket bearing seal B using a steam jet cleaner.

P Visually check whether the sealing lips 3 touch the sides of the bucket arm 2
and bucket bearing plate 1.

Replace the bucket bearing seals if:

— The bucket bearing seal B is damaged

— The sealing lips 3 do not touch the bucket bearing plate 1
— The sealing lips 3 do not touch the bucket arm 2

Note
Replace the bucket bearing seals!

» Contact Liebherr customer service.

Checking the lift arm bucket bearing bushings
Valid for: L580-1464;

Make sure that the following requirements are fulfilled:
U The machine is secured against rolling away.
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030.4.14.3

Changing the recirculated air filter

G2002727

Fig. 220: Cleaning the recirculated air filter

1  Filter cartridge 3 Recirculated air filter
2 Pre-filter 4  Screw

P Undo the screw 4.
> The filter cartridge 1 is unlocked.

Move the filter cartridge 1 forward and take it out.

Take the pre-filter 2 out of the filter cartridge 1 and dispose of it.
Take out the recirculated air filter 3 and dispose of it.

Put in a new recirculated air filter 3.

Put a new pre-filter 2 into the filter cartridge 1 and fit them.

vvvyvVvyywyy

Tighten the screw 4.

> The filter cartridge 1 is locked.

Safety belt: Checking the condition and function
Valid for: L580-1464;

Make sure that the following requirements are fulfilled:
U The machine is in maintenance position 1.

b0002386

Fig. 221: Safety belt: Checking the condition and function

1 Strap 3 Unlock button
2  Lug 4  Beltlock
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3. Hydraulic adjustment procedures

[} b
= £
= 5 -
s | = | g E E g; .g
Test / adjustment 8|18 |® A 2 £ = Figure
°I&|7 |3 S |z |% |8
= = 1T |2 |®
12 <
Cooling system
—
Fan speed proportional solenoid valve [ 1
Maximum operating pressure O | O | bar | 170%1° I @ PK
Pr_essure relief when proportional solenoid o1 0| bar | 2202 I— I— PK
fails
Working hydraulics
Pilot control valve block: pressure
1]
reducing valve | 1 9
«©
Servo pressure o | o | bar| 332 I 1 Mv E‘
Working pump: flow regulator (standby
pressure) Iﬂ
High pressure at low idling speed O 0 bar | 25% I 2 PA
Working pump flow regulator (differential
pressure) Iﬂ
Differential pressure AP at 1500 min~' diesel " I— I— PA/
engine speed and float position oo bar | 22 2 LSA
4]
Working pump: power regulator L1 g
)
Start of regulation O | 0 | bar | 180%1° I 3 :ﬂ'/ g
Z-bar kinematics control valve block:
-
secondary pressure relief valves 1
Opening pressure for tilting out A) o | bar | 405% I 4 PA
Opening pressure for tilting in A) o | bar | 405* I 5 PA
Opening pressure for lifting A) o | bar | 425% I 6 | PA
Opening pressure for 3rd function A3 (option) o | bar | 255% I 7 PA
Opening pressure for 3rd function B3 (option) o | bar | 255%° I 8 PA
Opening pressure for 4th function A4 (option) o | bar | 255% I 9 PA
Opening pressure for 4th function B4 (option) o | bar | 255% I 10 PA 9 sep01824
Z-bar kinematics control valve block:
il
primary pressure relief valve m
Opening pressure B) o | bar | 390% | 1 | PA
Z-bar kinematics control valve block: LS-
-
pressure cut-off m
High pressure at full load o bar | 380*° I 12 PA
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030.6.3.2

If the required values are reached:
P Calibration was successful. Switch off ignition.

Reading the diesel engine service files
Valid for: L580-1464;

Service files are data that is required for diagnosing diesel engine problems and for
handling warranty claims.

The service file of the Liebherr diesel engine is saved in HTML format. The file
name must not be changed.

After replacing an diesel engine component, the diesel engine service file must be
sent to the following e-mail address:
Ibh.maschinenfeedback@liebherr.com

Only the serial number of the machine must be included in the subject line of the e-
mail.

Make sure that the following requirements are fulfilled:
U The machine is in maintenance position 1.
U The service access is open.

Make sure that the following tools are ready:
U Diagnostic cable (CAN-Fox) (item code: 11482727)
O LiDIA USB dongle (item code: 11494535)

P Connect the LiDIA diagnostics software with the diesel engine.

Diagnosis

92016178

Fig. 231: “Diagnosis” function

P Select “Diagnosis” function.
> The diagnostics software looks for an ECU to connect to.

92018182

Fig. 232: Engine control unit

P Select the engine control unit.

P The diagnostics software connects to the engine control unit.
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P Contact the technical customer service department.

If no service code appears:
P Calibration was successful. Turn off the diesel engine.

Manual calibration of the proportional solenoids for lifting and
tilting

Note
Manual calibration for lifting and tilting is not necessary when the machine is
working properly.

P Only carry out manual calibration for lifting and tilting if automatic calibration
fails.

Make sure that the following requirements are fulfilled:
U The hydraulic oil is at operating temperature.
U The machine is in the maintenance position for adjustment procedures.

Make sure that the following tools are ready:
U Laptop with Sculi diagnostic software

Start the diesel engine.
Connect the Sculi diagnostic software to the machine.

In the variables editor, select the Working hydraulics folder.

vvvyywyy

Select the Calibrate angle proportional solenoids sub-folder.

> The variable QREHLIftValveUp shows the current at the proportional sole-
noid for lifting.

> The variable QREHLIftValveDn shows the current at the proportional sole-
noid for lowering.

> The variable QREHLIiftBucketValveUp shows the current at the proportional
solenoid for tilting in.

> The variable QREHLIiftBucketValveDn shows the current at the proportional
solenoid for tilting out.

Make sure that the parking brake is activated.
Raise the lift arms half way.

Tilt the bucket half way in.

vvyy

Click the variable QREHLIiftValveUp and press the space bar.

> The line is coloured pink.

> The variable is forced. A gradual approach towards the required value is
possible.

Note
To gradually approach the required value:

» Cursor up/down: last digit of the value +/- 1
P Cursor left/right: last digit of the value +/- 5
» Page up/down: last digit of the value +/- 10

P Increase the value of the variable QREHLIiftValveUp until you notice a slight
movement of the lifting function.

When the movement starts, read the variable QREHLIiftValveUp.

A2 4

Enter the value you read in the variable CREHLIiftUpCurrMoveBegin.
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>

3  Secondary pressure relief valve 8  LS-pressure cut-off
for lifting

4  Secondary pressure relief valve 9  Primary pressure relief valve
for 3rd function A3 (option)

5  Secondary pressure relief valve PA Working pump high pressure test
for 3rd function B3 (option) connection

Preparations

P Connect a pressure gauge (600 bar) to high pressure test connection PA on

control valve block.

Turn adjusting screw on primary pressure relief valve 9 by exactly one turn

clockwise.

> Opening pressure of primary pressure relief valve is higher than that of
secondary pressure relief valves.

Turn adjusting screw on LS-pressure cut-off valve 8 by exactly one turn clock-

wise.

> Opening pressure of LS-pressure cut-off valve is above opening pressure of
secondary pressure relief valves.

Make sure that critical functions are deactivated. (For more information see:
Deactivate critical functions, page 030-176)

Checking and adjusting

>

Start diesel engine.

NOTICE
There is no secondary pressure relief valve for lowering function.
Irreparable damage to working pump.

>

Do not activate lowering function as far as it will go.

>

At low idling speed, activate in succession lifting, tilting out and tilting in func-
tions, as well as optional additional functions, as far as they will go and then
operate fully.

» While doing so, check whether high pressure PA corresponds to specified

value.
Description Unit | Value
High pressure PA during tilt out 1 function bar|405*
High pressure PA during tilt in 2 function bar|405*
High pressure PA during lift 3 function bar|425*
High pressure PA during 3rd function A3 bar|255*
(option) 4
High pressure PA during 3rd function B3 bar|255*
(option) 5
High pressure PA during 4th function A4 bar|255*
(option) 6
High pressure PA during 4th function B4 bar|255*
(option) 7
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030.6.5.14

Note
To adjust LS-pressure cut-off:

P Turn adjusting screw clockwise to increase high pressure.

P Turn adjusting screw anticlockwise to reduce high pressure.

P Repeat check and adjustment until required value is reached.

If required value is reached:
P Set bucket down on ground on its teeth or cutting edge.

P Turn off diesel engine and take out ignition key.

P Disconnect pressure gauge from high pressure test connection PA.

Stabilisation module cut-out function

Valid for: L580-1464;

Make sure that the following requirements are fulfilled:
O The hydraulic oil is at operating temperature.
U The machine is in the maintenance position for adjustment procedures.

Make sure that the following tools are ready:
U Pressure gauge (250 bar)

sep01812

Fig. 248: Stabilisation module cut-out function

MX Ride control hydro accumulator
charge pressure test connection

P Connect a pressure gauge (250 bar) to the hydro accumulator charge pressure
test connection MX on the stabilisation module.

Start the diesel engine.
Make sure that ride control is switched off.

Raise the lift arms as far as they will go.

vvvyywyy

Fully activate the lifting function at low idling speed.
> The pressure shown on the gauge increases until it reaches the hydro accu-
mulator charge pressure and then drops again.

P Check that the highest value shown corresponds to the hydro accumulator
charge pressure MX.
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If a required value is not reached:
» Repeat calibration.

Control block for joystick steering (option): calibration
Valid for: L580-1464;

Always calibrate the joystick steering if one of the following components is
replaced:

— Angle sensor for articulation angle B67

Control valve block or parts of the control valve block for joystick steering
Joystick or joystick module A29

Central control unit A15

Output module A17b

Make sure that following requirements are met:

O Hydraulic oil is at operating temperature.

O Angle sensor for articulation angle is calibrated. (For more information see:
Angle sensor for articulation angle (option): calibration, page 030-219)

4 Machine is in maintenance position for adjustment procedures.

Make sure that following tools are ready:
U Laptop with Sculi diagnostic software

Preparations

P Start diesel engine.
P Connect Sculi diagnostic software to machine.

P In the variables editor, select the Joystick steering folder.

Automatic calibration of position sensor of main spool valve
P Make sure that joystick steering is not activated (joystick steering switch in posi-
tion 0; for more information see: operator's manual).

P Set the variable MXJSSteerVIvPosAdjStart to 1.
> Calibration takes place automatically.

» Wait until the variable MXJSSteerVIvPosAdjStart returns to 0.
> Calibration is completed.

v

Repeat calibration again.

v

Carry out manual calibration of the position sensor of the emergency spool
valve.

Manual calibration of the position sensor of the emergency
spool valve

Note

Before calibration of position sensor of emergency spool valve, calibrate position
sensor of main spool valve!

P Turn off diesel engine.
» Engage the articulation lock.

P Start diesel engine.
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030.6.8.1

> Variable IRUSEmergValvePos indicates input signal of position sensor of
emergency spool valve B71.

P Change distance X of position sensor to control block until input signal matches
specified value.

Description Unit | Value

Input signal pA | 12000 *2%0

P Tighten locknut to a tightening torque of 20 Nm.

P Check again that input signal matches specified value. If necessary, correct
installation location.

P Start diesel engine.

P Check function of joystick steering.
Brake system

Compact brake valve hydro accumulator charging function

Valid for: L580-1464;

Make sure that the following requirements are fulfilled:
O The hydraulic oil is at operating temperature.
U The machine is in the maintenance position for adjustment procedures.

Make sure that the following tools are ready:
U Pressure gauge (250 bar)

sep01816

Fig. 264: Compact brake valve hydro accumulator charging function

1 Pilot valve M3 Service brake accumulator pres-
sure test connection

P Connect a pressure gauge (250 bar) to the brake accumulator pressure test
connection M3 on the compact brake valve.

P Start the diesel engine.

P Wait 10 seconds.
> The hydro accumulators for the service brake are full.

P Slowly press the compact brake valve all the way down a number of times until
the brake accumulator pressure M3 has fallen to the cut-in pressure.
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Fig. 277: Software in the Liebherr service documentation
1 Software overview 2  Example for software
The software can be downloaded from the Liebherr service documentation.

The Liebherr service documentation contains an overview 1 of machine types and
corresponding software.

The software in the Liebherr service documentation is a compressed file. The file
must be extracted and saved on the flash card.

P Select the “Run” command to save the software on a formatted memory card.
> The compressed file is extracted.
> The software is saved in form of individual files on the memory card.

To ensure that no LiDAT files are lost when updating the software, following files
must be transferred from the existing card in the central control unit (slot CF1) to
the new memory card:

P Copy the folder “lidat.buf’ from the existing memory card to the new one.

P Copy the file “lidat_cnf.xml” from the existing memory card to the new one.

Updating software
Qlo[® = R
oolele O E TR
olol® e T s "
SI0/SI8L 8 e f e, -
? S )=
12 S - ——
Fig. 278: Slots CF1 and CF2 on the central control unit
' 1 LED 1 CF1 Slot CF1
2 LED 2 CF2 Slot CF2

P Put memory card with the software update and the LiDAT files into the slot CF1.
P Switch on battery main switch.

P Switch on ignition.
> The software update begins.
> The software update can take up to 15 minutes.

LBH/11835201/19/211-20190801_083826/en
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Overview of CAN addresses (valid for Master4 ID 93024196)

Address CAN module CAN line
IR02 (84) Resistance measurement inputs, input module (not 1
used)
IA16 (46) Analogue universal inputs, input module A16b 2
IFO2 (54) Frequency measurement inputs, input module A16b 2
IR02 (82) Resistance measurement inputs, input module A16b 2
IA16 (45) Analogue universal outputs, input module (not used) 2
IFO2 (53) Frequency measurement inputs, input module (not used) |2
IR02 (81) Resistance measurement inputs, input module (not 2
used)
JD (65) Control lever 2
JAOS (66) 2
JD (67) Module for joystick steering 2
JAOS (68) 2
IA16 (48) Analogue universal inputs, input module A16M 2
IF02 (56) Frequency measurement inputs, input module A16M 2
IR02 (84) Resistance measurement inputs, input module A16M 2
IA16 (47) Analogue universal outputs, input module (not used) 2
IF02 (55) Frequency measurement inputs, input module (not used) |2
IR02 (83) Resistance measurement inputs, input module (not 2
used)
OA16 (21) | Analogue universal outputs, output module A17a 2
ODO04 (13) |Digital outputs, output module A17a 2
SFTY (5) Safety function, output module A17a 2
IF02 (49) Frequency measurement inputs, output module A17a 2
TA06 (93) Not used 3
TAO06 (94) Not used 3
TA21 (97) Control unit 3
CCO01 (106) | Air conditioning controller 3
JD (63) Module for joystick steering 3
JAOS (64) 3
IMMO (107) |Immobiliser 3
Tab. 97
P Switch on the ignition.
P Start the Sculi diagnostic software and connect it to the machine.
copyright © Liebherr-Werk Bischofshofen GmbH 2019
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> Electronic control function is activated.

» Switch off the machine.

Analysing oscilloscope recording

1 2 3 4 5 6

: - e M S S . - &

lAddress |Name |Co|or | ]Min JMax ‘Value |Un|t —T
%ID1.92.2 IREngActTorque I (| 0,00 120,00 100,00 %
%1D0.9.0 PRTD_PCTOT_PATOT_RelP I (| 0,0000 120,0000 95,9822 %
00LD0.136.0 PRTCURAvailTorquePATOT I (] 0,0 110,0 44.8 %
%1D0.139.0 PRTCURCurrTorquePCTOT I (| 0,0000 110,0000 43,0000 %
04l D0.668.0 PRMaAnEngActSpeed I (] 0,0 2300,0 1563,0 rpm
00LD0.669.0 PRMaAnEngActTorque N 1 0,0 2000,0 1267,0 Nm =
04oLD0.720.0 PREngSpeedRegActDiff I (] -100,0 400,0 187.0 rpm ]
%oMD1.1 MRMachineSpeed O 0,0000 15,0000 7,3386 km/h §
Fig. 293: Oscilloscope settings
1 Address 4 Minimum value 7 Unit
2 Variable name 5 Maximum value
3  Colour 6  Value

P To be able to analyse the oscilloscope recording, the settings have to be
selected as shown in the illustration above. The colour, the minimum value and
maximum value can be changed by pressing the “F2” button.

2016638

21 L5 2 0’5 B B5 ¥ M5 B BS5 B HS W WS B W5 ™ DS

Fig. 294: Oscilloscope recording from a machine when new

Position | Variable Function
1 PRMaAnEngActSpeed This trace shows the diesel engine speed.
2 IREngActTorque This trace shows the torque of the diesel engine in percent.
3 PRTD_PCTOT_PATOT_RelP | This trace shows the difference between the calculated torque and the

actual torque delivered. That difference is shown as a percentage of the
calculated torque.

PRMaAnEngActTorque

This trace shows the current torque of the diesel engine.

L580-1464
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030.6.13

030.6.13.1

P To find the bucket length Y, measure the distance between the bucket tip 1 and
the bucket pivot point 2 or 3 with the bucket base lying flat on the ground.

P Enter the bucket length Y for attachment 1 in the variable CREHBuckBottom-
Length1.

P Enter the bucket length Y for attachment 2 in the variable CREHBuckBottom-
Length2.

Operator's cab, heating and air conditioning

Checking the pressure and temperature conditions of the air
conditioning unit

Valid for: L580-1464;

Use this test to check or demonstrate that the air conditioning unit is functioning
correctly.

Make sure the following preconditions are met:
U The machine is in maintenance position 1.
O A pressure gauge strip and temperature meter are available.

225 : i
e — 14
17.5 —~
15,0
// 1
12,5 // -
100+— 4}
6
bar
2,25 3 4
2:00 ’/ 2,30 °c
1515 1,75
1,50
e B i
E, 15 20 25 30 35 40 45 50 55 °C é
Fig. 302: Temperature/pressure diagram for air conditioning unit
1  Ambient temperature in °C 4  High pressure range depending on

the ambient temperature
2  Low pressure range dependingon 5  High and low pressure in bar
the ambient temperature
3 Outlet temperature depending on 6  Outlet temperature in °C
the ambient temperature

P Connect the pressure gauge strip to the quick couplings.

P Start the engine.

P Switch on the air conditioning unit (maximum cooling).

P Set the heater fan to maximum.

P Allow the air conditioning compressor to run for 3 to 5 minutes.

» Measure the outflow temperature at the left driver-level nozzle.

L580-1464
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Main

tenance

1
R—
| ASL360 ONLINE
g2060798
Fig. 317: Checking connection status
1 Connection status

Connection status is displayed on bottom right.

P Check connection status 1.
> Connection status 1 is online.

—%
Single came 1 w
[ | camera: 1A
[] camera: 2A
[] camera: 3
| ] camera: 4
[l camera: 1B
[] camera: 28
. Two camera view
— -~ - [ ] Cameras: 1A 2A
i ia’/ .:\ Cameras: 3 4
o) \ |_| Cameras: 1B 2B
\ - Ve, = Four camera view ————————
w‘ / ‘7 7‘Ciameras:1A2A34 |
'y \! 2
wl ———Camera exposure & color balance ——
- \ regions §
3
Fig. 318: Checking machine alignment
1 “View Raw Cameras” tab 2  “Four camera view” function 3  “Show regions” function
P Select the “View Raw Cameras” tab 1.
P Select the “Four camera view” function 2.
P Check that all mats are completely visible.
> Three mats are visible left and right.
> Two mats are visible front and rear.
If not all mats are completely visible.
P Adjust position of machine within mats accordingly.
If all mats are completely visible.
P Select “Show regions” function 3.
> Green rectangles appear in camera images.
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040.1.3

installed in the plug X724 on the diesel engine. Terminating resistor R123 is
installed in the rear section bear the ballast weight in the wiring harness.

Components of the CAN system are powered via fuses from the fuse board A4a.

CAN line 3 is used for diagnosis via the diesel engine diagnostic plug X60a. The
diesel engine can only be diagnosed using the LiDIA software.

Sensors on diesel engine

Valid for: L580-1464;

1.1 Charge air pressure sensor B703

Fig. 340: Charge air pressure sensor

0.5-4.5 bar/a

p
u

05-45V
GND OUT  IN+

1l 2] s
Ty Y

Charge air pressure sensor B703 is installed in air intake pipe.

92005648

Charge air pressure is sent to engine control unit in form of a voltage signal.

if sensor fails, a substitute value of 5 bar is displayed. If sensor fails, engine control
unit uses a computational model to continue running diesel engine.

Pin

Function

Pin 1

Ground

Pin 2

Output signal (0.5 to 4.5 V)

Pin 3

Power supply (5 V)

Tab. 112: Plug assignment

Charge air pressure | Output voltage
0.5 bar/a 0.5V
1.5 bar/a 1.5V
2.5 bar/a 25V
3.5 bar/a 35V
4.5 bar/a 45V

Tab. 113: Output voltage

L580-1464
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Pin Function

3 | Power supply (5 V)

Tab. 137: Plug assignment

Rail pressure | Output voltage
0.0 bar/g 0.5V

200 bar/g 0.78 V

800 bar/g 1.62V

1200 bar/g 218V

1600 bar/g 274V

1800 bar/g 3.02V

2400 bar/g 3.86 V

2850 bar/g 45V

Tab. 138: Output voltage

1.7.1.1 Measured values for diagnostics

Supply line diagnostics

Check

Preconditions

Measurement

Required value

Sensor power supply

Ignition ON

Diesel engine OFF

Plug connection
disconnected

Measure voltage between pins 2 and 3 on line.

51:0,2 V

Lines shorted to earth

Ignition OFF

Plug connection
disconnected

Measure resistance from pin 1 and pin 3 to earth.

More than 50 kQ

Tab. 139: Supply line diagnostics

Sensor diagnostics

Check Preconditions Measurement Required value
Output signal voltage at lower idling | Diesel engine ON | Measure voltage between pins 2 and 3. | 1.7:2V
speed
Tab. 140: Sensor diagnostics
copyright © Liebherr-Werk Bischofshofen GmbH 2019
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040.1.6.1

Air filter
Valid for: L580-1464;

1 Layout

b0002570

Fig. 356: Layout of air filter

1  Safety element 4  Retaining clips

2  Main element 5 Dust discharge valve
3  Service cover 6  Filter housing

2 Function

The main element 2 and the safety element 1 must be regularly replaced (see the
maintenance and inspection schedule).

The safety element 1 is used as a back-up if the main element 2 is damaged.

The safety element 1 must be replaced after the main element is replaced three
times, or as necessary.

The dust discharge valve 5 is used for automatically emptying the dust from the
service cover 3.

The tangential arrangement of the intake port sets the intake air into rotation,
where centrifugal force throws the larger dust particles are against the housing wall
and the flow of intake air deposits them in the service cap 3.

At idling speed, the collected dust particles in the service cover 3 are blown outside
via the dust discharge valve 5 by the pulsations of the intake air.

The service cover 3 must be fitted so that the dust discharge valve 5 points down-
wards.

When the engine is running (lower idle speed), you should clearly feel air pulsating
at the dust discharge valve 5.

L580-1464
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040.1.7.3 Sampling module
Valid for: L580-1464;

Fig. 368: Sampling module

1 Sampling module B774 6  Coolant to the diesel exhaust fluid
tank

2 Coolant from the diesel exhaust 7 Diesel exhaust fluid from the
fluid tank diesel exhaust fluid tank

3 Diesel exhaust fluid to the diesel 8 Diesel exhaust fluid level sensor
exhaust fluid tank

4  Bleeder 9  Heating line

5  Electrical connection for sampling 10 Diesel engine fluid quality sensor
module B774

The sampling module 1 for diesel engine fluid is integrated in the diesel exhaust

fluid tank.

2.1 Function

Diesel exhaust fluid is taken from the tank via the sampling module 1.

The sampling module is heated with coolant from the engine. This means that
diesel exhaust fluid can be sampled from the tank even at very low temperatures.

The sampling module is connected via CAN bus to the engine control unit.

The sampling module carries out the following measurements:

— Diesel exhaust fluid temperature (via an NTC resistor, measuring range: -40 °C
to 125 °C)

— Diesel exhaust fluid level in the tank (measured using a reed contact)

— Diesel exhaust fluid quality (optical sensor, measuring range: 5% to 62.5%)

LBH/11835201/19/211-20190801_083826/en
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040.1.8.3

Air dryer
Valid for: L580-1464;

92009437

Fig. 379: Air dryer

1 Filter cartridge 7  Pressure controller

2  Compressed air from the 8  Fine filter
compressor

3  Regeneration accumulator 9  Granulate filter

4  Compressed air accumulator 10 Check valve

5  Pressure controller adjusting 11 Restrictor port
screw

6  Drain valve 12 Silencer

The air dryer is installed in the right ballast weight.

2.1 Function

The outside air drawn in by the compressor always contains a certain amount of
moisture. This moisture can damage the compressed air system. Therefore, an air
dryer is fitted behind the compressor. The air dryer reduces the humidity in the
compressed air system.

Compressed air flows from the compressor 2 to the air dryer. The compressed air
flows through the fine filter 8 and the granulate filter 9. The granulate in the filter
removes moisture from the compressed air.

The dried air flows through the check valve 10 to the compressed air accumu-
lator 4. At the same time, compressed air flows through restrictor port 11 to the
regeneration accumulator 3.

The pressure controller 7 is set to 10 bar. If the pressure behind the check valve
rises above 10 bar, the pressure controller cuts in. This actuates the drain valve 6.

When the drain valve 6 is actuated, compressed air from the compressor escapes
through the silencer 12 to the outside. This lowers the pressure at the check
valve 10. The check valve closes.

The drop in pressure in front of the heck valve causes dry air from the regeneration
accumulator 3 to flow through the restrictor port 11 via the filters 9 and 8 through
the drain valve 6 and the silencer 12 to the outside.

L580-1464
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2 Return flow from control valve 7

block
3 Return filter

4  Breather filter
5  Sight glass for hydraulic olil
level

Brake pump 12 Fan motor
8  Oil supply for compact brake 13 Collector pipe
valve
9  Working pump suction port 14 Return flow from servostat
10 Working pump suction port 15 Hydraulic oil cooler
drain valve
Name | Test point
PK Cooling system high pressure
Tab. 143: Test points
BMK |Function BMK | Function
B8 Hydraulic oil temperature sensor | Y13 |Fan speed proportional solenoid

Tab. 144: Equipment codes

L580-1464
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If temperature exceeds any of following specified values, current to proportional
valve drops:

Specified values

Specified value for temperature | Current to propor- System pressure
tional solenoid (vari- |(variable)
able)
Hydraulic oil 73 °C
Coolant 92 °C
850 mA to 320 mA 10 bar to 170%" bar
Charge air 50 °C
Gear oil 73 °C

Tab. 156: Specified values

Fan speed can be affected by external factors (altitude, dirt contamination etc.).

System pressure is dependent on current to proportional solenoid and speed of
diesel engine.

2.3 Control characteristics when limits are exceeded

If any of four temperature readings exceeds a predefined limit, current applied to
fan speed proportional solenoid is reduced to minimum current (standard setting:
320 mA).

Thresholds
Temperature limits | Current to proportional solenoid | System pressure (at
engine speed of
1750 min~')
Hydraulic oil |88 °C
Coolant 99 °C | Minimum current (standard setting: 170+ bar
Charge air |80 °C 320 mA)
Gear oll 88 °C

Tab. 157: Thresholds

If a limit is exceeded, it has following effects:

— Current applied to proportional solenoid is reduced to minimum level.

— A warning sound goes off.

— A service code is displayed.

— In respect of coolant and charge air, power output of diesel engine is also
reduced.

— In respect of transmission, emergency mode is activated.

2.4 Sensor failure

If temperature sensor for hydraulic oil B8 or temperature sensor for gear oil B86
fails, proportional solenoid for fan speed is powered with minimum current (default
value: 320 mA).

Minimum current can also be adjusted by means of variable CRFCFanCurrMin in
Sculi diagnostic software.

L580-1464
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Working hydraulics

4  Return flow from hydraulic oil 12 Pilot control hydro accumu- 20 Anti-drift valve
cooler lator
5  Sight glass for hydraulic oil 13  Pilot control valve block 21 Right lift cylinder
level
6  Emergency steering pump 14 Compact brake valve return 22 Tilt cylinder
suction port flow
7  Fan pump and brake pump 15 Stabilization module
suction port
8  Hydraulic tank drain valve 16 Left lift cylinder
Name | Test point Name | Test point Name | Test point
LSA |Load sensing signal for MT Servo pressure for tilt-out PA A) | Working pump high pressure
working pump function
MP Working pump return pres- | MV Servo pressure
sure
Tab. 165: Test points
A) Test point on control valve block
BMK | Function BMK |Function
B90 |Pressure sensor for weighing | Y14 | Solenoid for servo pressure
device (piston side) (from
serial number 54428)
B91 |Pressure sensor for weighing | Y20 | Solenoid for ride control
device (ring side) (from serial
number 54428)

Tab. 166: Equipment codes

L580-1464
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BMK | Function BMK |Function BMK | Function

B8 Hydraulic oil temperature Y31a |Proportional solenoid for Y33b |Proportional solenoid for 3rd
sensor tilting out function B3 (option)

B90 |Pressure sensor for weighing | Y31b |Proportional solenoid for Y53 | Solenoid for opening quick
device (piston side) (from tilting in coupler (option)
serial number 54428)

B91 | Pressure sensor for weighing | Y32a |Proportional solenoid for Y53a | Quick coupler load sensing
device (ring side) (from serial lowering signal solenoid (option)
number 54428)

Y14 | Solenoid for servo pressure |Y32b |Proportional solenoid for

lifting
Y20 |Solenoid for ride control Y33a |Proportional solenoid for 3rd

function A3 (option)

Tab. 174: Equipment codes

Working hydraulics is an open circuit. This means that after leaving consumer, oil
flows to hydraulic tank rather than directly back to working pump.

Working pump 20 draws up oil from hydraulic tank 1 and pumps it to control valve
block 45. Control valve block 45 directs oil via spools to consumers.

Spool valves are electro-hydraulically actuated. To do this, oil is diverted from
service brake hydro accumulators 39. Pilot control pressure reducing valve 37
reduces pressure of this oil to servo pressure.

When working attachment is actuated, proportional solenoid valves for individual
functions are energised. Proportional solenoid valves reduce servo pressure once
more, depending on current, and direct servo oil to spool valves. Servo oil pushes
spool valves against force of return springs. Oil flows from working pump 20 to
consumers via openings that spools have accordingly released.

Pressure balances generate a load sensing signal which regulates working
pump 20.

Tilt function has an anti-drift valve 85. Anti-drift valve separates tilt cylinder ring
side from control valve block 45 when tilt function is not actuated. This prevents
bucket from being tilted out accidentally due to leakage in spools 48.

Ride control function absorbs vibrations that occur when driving with a loaded
working attachment. Stabilization module 110 connects lift cylinder ring side to
hydraulic tank 1 and lift cylinder piston side to ride control hydro accumulators.

L580-1464
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10

"

12

13

14

15

Preload valve for 2nd tank 21 Return flow of stroke limit 36 Connection to piston side of
duct damping pressure relief tilt cylinder
valves
Spool lift limitation for tilting in 22 Pressure balance for 4th 37 Connection to ring side of lift
function cylinder (left lift cylinder)
Spool lift limitation for lifting 23 Secondary pressure relief 38 Connection to ring side of
valve for 4th function B4 right lift cylinder and stabiliza-
tion module
LS-pressure cut-off 24 Control valve block section 39 Connection to piston side of
for 4th function (option) right lift cylinder and stabiliza-
tion module
Flow control valve with 25 Secondary pressure relief 40 Connection to piston side of
strainer valve for 3rd function B3 lift cylinder (left lift cylinder)
Replenishing valve for tilting 26 Pressure balance for 3rd 41 Connection of 3rd function A3
out function (option)
Feeder valve for lowering 27 Control valve block section 42 Connection of 3rd function B3
for 3rd function (option) (option)
Spool lift limitation for 3rd 28 Secondary pressure relief 43 Connection of 4th function A4
function B3 valve for lifting (option)
Secondary pressure relief 29 Secondary pressure relief 44 Connection of 4th function B4
valve for 3rd function A3 valve for tilting in (option)
Spool lift limitation for 4th 30 Anti-drift valve 45 |Load sensing signal for
function B4 working pump
Name | Test point Name | Test point
LSA |Load sensing signal for PA Working pump high pressure

working pump

MT

Servo pressure for tilt-out
function

Tab. 179: Test points

L580-1464
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Fig. 418: Control valve block for industrial lift arms (from front right)

1 Control block

2 Tilt cylinder pressure balance
3 Lift cylinder pressure balance

4  Secondary pressure relief
valve for tilting out

5  Dummy piston

6 Pressure balance for 3rd
function

7 Control valve block section
for 3rd function (option)

8 Pressure balance for 4th
function

9  Secondary pressure relief
valve for 3rd function A3

13

14
15

16

18

19

20

21

See next page for continuation of the image legend

Return flow from stabilization
module

Orifice 1.0 mm

Return flow from compact
brake valve (control valve
block housing preheating)
Return flow of stroke limit
damping pressure relief
valves

Secondary pressure relief
valve for 4th function B4

Secondary pressure relief
valve for 3rd function B3
Secondary pressure relief
valve for lifting

Secondary pressure relief
valve for tilting in

Control oil from pilot control
valve block

25

26

27

28

29

30

31

32

33

sah01813

Anti-drift valve

Return flow from return filter
Connection to ring side of tilt
cylinder

Connection to piston side of
tilt cylinder

Connection to piston side of
right lift cylinder and stabiliza-
tion module

Load sensing signal for
working pump

Connection to piston side of
lift cylinder (left lift cylinder)
Connection to ring side of
right lift cylinder and stabiliza-
tion module

Connection of 3rd function A3
(option)

L580-1464
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060.7.2 Stabilisation module

Valid for: L580-1464;

1 Layout
3
2
Fig. 424: Stabilisation module (from front left and from rear right)
1 Bleeder screw 6  Hydro accumulator relief valve
2  Ride control valve spool 7  Ride control hydro accumulator
connection
3  Safety valve 8  Connection to piston side of lift
cylinder
4  Return flow to control valve block 9  Connection to ring side of lift
cylinder
5 Release valve
Name | Test point
MX Ride control hydro accumu-
lator charge pressure
Tab. 198: Test points
BMK |Function
Y20 |Solenoid for ride control
Tab. 199: Equipment codes
Stabilisation module is fitted on left in front section.
copyright © Liebherr-Werk Bischofshofen GmbH 2019
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060.9

060.9.1

Pipe break protection

Pipe break protection: overview

Valid for: L580-1464;

This equipment is optional.

1 Layout

Pipe break protection consists of following components:

— One valve block for pipe break protection on each hydraulic cylinder of working
hydraulics (For more information see: 060.9.2 Valve block for pipe break protec-
tion, page 060-56)

— Ride control release solenoid valve (For more information see: 060.9.3 Ride
control release solenoid valve, page 060-57)

L580-1464
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080.2

171

Hydraulic system: overview

Valid for: L580-1464/50693-;

1 Layout

The hydraulic system consists of following assemblies:
— Hydraulic tank

— Hydraulic cooling control system
— Working hydraulics

— Steering system

— Brake system

— Hydraulic transmission control system

2 Function
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Fig. 437: Diagram of hydraulic system (diesel engine is running)

1 Hydraulic tank

25 Stabilization module

See next page for continuation of the image legend

49 Steering damper hydro accu-

mulator

L580-1464
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2.2 Pressure equalisation

(Al

sht01805

¥

Fig. 448: Breather filter under excess pressure and with insufficient pressure

1 Fine filter 3 Inlet valve 0.03 bar
2 Outlet valve 0.65 bar 4  Opening

2.2.1 Excess pressure in the steel tank

Excess pressure in the steel tank can be caused by increased oil temperature or
by the hydraulic cylinders retracting.

At a certain excess pressure, the outlet valve 2 opens. Air can then escape via the
fine filter 1 and the opening 4 to the outside.

2.2.2 Insufficient pressure in the steel tank

Insufficient pressure in the steel tank can be caused by decreasing oil temperature
or by the hydraulic cylinders extending.

Once the pressure falls below a certain level, the inlet valve 3 opens. Air can then
flow into the steel tank via the opening 4 and the fine filter 1.

L580-1464
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Name | Test point Name | Test point
LSL |Load sensing signal for PL1 | High pressure for steering
steering pump (option) pump or emergency steering
pump

Tab. 222: Test points
BMK | Function BMK |Function BMK | Function
B3 Emergency steering pres- B3a |Emergency steering check |M8 Electric motor for emergency

sure switch pressure switch steering pump

Tab. 223: Equipment codes

B3 6

Fig. 453: Steering system (steering to left) (from rear right)

1 Hydraulic tank

2 Return filter

3 Breather filter

4 Return flow from control valve

block
6  Emergency steering pump

7  Steering pump

10

11

13

14

15

16

See next page for continuation of the image legend

Hydraulic oil cooler

Collector pipe
Servostat

Steering stabilization valve
block

Steering damper hydro accu-
mulator

Steering damper hydro accu-
mulator

19

20

21

22

23

24

o
Q
o
2
=3
2

@

Return flow from pressure
relief valves to control valve
block

Working pump suction port
drain valve

Fan pump and brake pump
suction port

Hydraulic tank drain valve

Fan motor leak oil

Return flow from compact
brake valve and pilot control

L580-1464
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090.4 Servostat

Valid for: L580-1464;

sle01814

Fig. 463: Servostat (from front left and from front right)
1

2
3
4
5

6

Secondary pressure relief valve 7
for steering to left

Connection for steering wheel 8
shaft

Secondary pressure relief valve 9
for steering to right

Return flow to collector pipe 10
Oil supply from steering pump 1"

Metering pump

Servostat is bolted underneath cab floor.

3—

Llg

=4

sle01817

Feeder valve for steering to left

Feeder valve for steering to the
right
Connection for steering to left

Connection for steering to the right
Load sensing signal to working
hydraulics pump

Fig. 464: Secondary pressure relief valve: secondary pressure relief valve

1
2

Secondary pressure relief valve 3
Compression spring 4

Connection to steering cylinder
Connection to tank port

L580-1464
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BMK

Function

BMK

Function

BMK

Function

B3

Emergency steering pres-

sure switch

B3a

Emergency steering check
pressure switch

M8

Electric motor for emergency

steering pump

Tab. 232: Equipment codes

Emergency steering system consists of following components:
Hydraulic tank (For more information see: 080.3.1 Overview of hydraulic tank,
page 080-8)
Emergency steering pump (For more information see: 090.6.2 Emergency
steering pump, page 090-30)

Valve block for steering system
Electrical controls (For more information see: Overview of electrical controls of
emergency steering system, page 090-32)

2 Function

sle01831

Fig. 477: Emergency steering: hydraulic diagram (emergency steering active)

1
2

3
4
5

Hydraulic tank
Return flow from hydraulic olil

cooler

Steering pump
Diesel engine
Load sensing signal from servo-

stat

Emergency steering pump

7  Gear pump

8 Pressure relief valve

9  Valve block for steering system
10 Check valve
11 Check valve

12 Oil supply to servostat

L580-1464
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090.7 Joystick steering

090.7.1 Overview of joystick steering

Valid for: L580-1464/0-50692;

This equipment is optional.

Version: control block for joystick steering generation 1 and hydro accumulator for
steering damping with external throttle check valve.

1 Layout

©
0
@
]
=
o
2

[

Fig. 488: Joystick steering system (steering to left) (from front left)

1  Hydraulic tank 9  Valve block for steering 17 Steering stabilisation valve
system block
2 Return filter 10 Hydraulic oil cooler 18 Throttle check valve 2.0 mm
(only with joystick steering)
3 Breather filter 11 Collector pipe 19 Steering damper hydro accu-
mulator

See next page for continuation of the image legend
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Name | Test point Name | Test point Name | Test point
LSL |Load sensing signal for PL/ | Steering pump high pressure |PL1 | High pressure for steering
steering pump pump or emergency steering
pump
Tab. 248: Test points
BMK | Function BMK |Function BMK | Function
B3 Emergency steering pres- M8 Electric motor for emergency | Y73 | Proportional solenoid for
sure switch steering pump steering to the right (emer-
gency spool valve)
B3a |Emergency steering check |Y70 |Proportional solenoid for
pressure switch steering to the left (main
spool valve)
B8 Hydraulic oil temperature Y71 | Proportional solenoid for

sensor

steering to the left (spool
valve for emergency steering
function)

Tab. 249: Equipment codes

The joystick steering consists of following components:

Hydraulic tank (For more information see: 080.3.1 Overview of hydraulic tank,
page 080-8)

Steering pump (For more information see: 090.3 Steering pump, page 090-13)
Servostat (For more information see: 090.4 Servostat, page 090-19)

Joystick steering control valve block (For more information see: 090.7.4 Joystick
steering control block, page 090-56)

Steering cylinder (For more information see: 090.5.1 Steering cylinder,

page 090-22)

Steering stabilisation valve block (For more information see: 090.5.3 Steering
stabilisation valve block, page 090-26)

Emergency steering (For more information see: 090.6.1 Emergency steering
overview, page 090-28)

Hydraulic oil cooler

L580-1464
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Name | Test point

M Pressure to servo pressure
DMV1 | reducing valve for main spool
valve A)

Tab. 256: Test points

A) Thread M10x1

BMK | Function BMK |Function BMK | Function
B70 |Main spool valve position Y70 |Proportional solenoid for Y73 | Proportional solenoid for
sensor steering to the left (main steering to the right (emer-
spool valve) gency spool valve)
B71 |Emergency spool valve posi- |Y71 | Proportional solenoid for Y74 | Solenoid for safety circuit
tion sensor steering to the left (spool
valve for emergency steering
function)

Tab. 257: Equipment codes

The joystick steering control valve block is mounted in the vehicle frame on the left
side of the vehicle, just in front of the rear axle.

2 Function

2.1 Basic function

17 ’18
A B
12 & 1
B S L .
P B71 B70 -
3 {2 T | ka2
& 13 J‘Jﬁ 8 %2
o0 WA m 10 W % <21
= s Al olhl Scrh Al olh
Y73 ] [ly72 Y74 = Y71] L'y70
\ L BHz_ 22
o WO i M DMV1
7

° 2 23
W TS#
SRIE

C

—0-0C

16 151 y14

sle01836

Fig. 497: Hydraulic diagram of joystick steering control valve block (joystick
steering activated)

1  Joystick steering control block
2  Shuttle valve
See next page for continuation of the image legend

13 Emergency spool valve
14 Return flow to collector pipe

L580-1464
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A15

2 Function

2.1 Joystick steering function in normal mode

CAN 2

LS

Fig. 502: Joystick steering function in normal mode

1  Joystick steering control 3  Main spool valve 5

block

2 Solenoid valve for safety

circuit

4  Control block section for
emergency steering func-
tion

4 ;
(I L
B71|Z| B7QIZ|
W 4 2 W 3
A\ PARE A
Y73 Y72 Y74 = Y71] L Y70
o MO 7
Y I M @
& &
% TOy " SP DA| PL'CT

G2065234

Emergency spool valve

L580-1464
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BMK | Function BMK |Function BMK | Function
A15 | Central control unit (Master4) |B71 |Emergency spool valve posi- | Y72 | Proportional solenoid for
tion sensor steering to the left (emer-
gency spool valve)

A17b | Output module A17b S§71 | Joystick steering switch Y73 | Proportional solenoid for
steering to the right (emer-
gency spool valve)

A29 | Joystick module 872 | Joystick steering switch Y74 | Solenoid valve for safety

(armrest) circuit

A29a | Joystick electronics Y70 |Proportional solenoid for

steering to the left (main
spool valve)
B70 | Main spool valve position Y71 | Proportional solenoid for

sensor

steering to the left (spool
valve for emergency steering
function)

Tab. 272: Equipment codes

In emergency mode, joystick steering is directly controlled via the joystick

module A29.

The safety circuit solenoid valve Y74 is not energised. Control takes place using
the emergency spool valve 7. The oil flow though the main spool valve 5 is cut off.

The proportional control solenoid for steering to the right (emergency spool
valve) Y72 and the proportional control solenoid for steering to the left (emergency
spool valve) Y73 are directly energised by the joystick module A29.

The emergency spool valve positions sensor B71 monitors the position of emer-
gency spool valve 7. This signal is received by the joystick module A29.

2.3 Function of joystick steering relay board A4b

2 I

Fig. 508: Function of joystick steering relay board A4b

L580-1464
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2 Function

Fig. 514: Joystick with position tracking: function
1 Joystick a  Steering angle 0B Zero point of tracking angle
2  Front section 0a Zero point of steering angle Articulation angle
3  Rear section B  Tracking angle 0y Zero point of articulation
angle
BMK |Function BMK | Function
Ba Angle sensor for steering B67 | Articulation angle sensor
angle
BB Angle sensor for tracking M Servo motor
angle

Tab. 279: Equipment codes

If operator performs a steering movement, they move joystick 1 within steering
angle a. This movement is detected by angle sensor for steering angle Ba and
passed on to control system.

Control system turns machine. Angle sensor for articulation angle B67 reports
steering movement back to control system.

Control system then adapts zero of steering angle 0a to articulation angle y. To this

end, servo motor M changes zero point of steering angle 0a within tracking

angle B.

LBH/11835201/19/211-20190801_083826/en
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7  Hydraulic tank drain valve 16 Hydro accumulator for service 25 Front axle with service brake
brake (1st brake circuit) for 1st brake circuit
8 Leak oil from steering pump 17 Hydro accumulator for service
and working pump brake (2nd brake circuit)
9  Fan motor leak oil 18 Hydro accumulator for service
brake (1st brake circuit)
Name | Test point Name | Test point Name | Test point
M3 Service brake accumulator | M4 Brake pressure in 1st brake | M5 Brake pressure in 2nd brake
pressure circuit (front axle) circuit (rear axle)
Tab. 284: Test points
BMK | Function BMK |Function
B8 Hydraulic oil temperature B19 |Brake accumulator pressure
sensor sensor
B12 |Brake light pressure switch |R1 Inching function angle sensor

Tab. 285: Equipment codes

Fig. 519: Brake system (parking brake activated) (from rear right)

1
2
3

4

Hydraulic tank
Return filter
Breather filter

Return flow from control valve
block

13
14
15

16

See next page for continuation of the image legend

Fan motor oil supply

Brake pump

Hydro accumulator for service
brake (2nd brake circuit)
Hydro accumulator for service
brake (1st brake circuit)

22
23
24

25

Compact brake valve
Parking brake

Return flow to control valve
block (housing preheating)
Front axle with service brake
for 1st brake circuit

L580-1464
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2.3.1 Hydro accumulators are fully charged

When hydro accumulators are charged up to cut-out pressure, system pressure
pushes piston 3 and pilot valve 10 against regulating spring 1.

Pilot valve 10 separates accumulator charge valve 8 from system pressure and
connects it to return line to leak oil strainer 11. This means oil from brake pump 12
pushes accumulator charge valve 8 against compression spring 9. Oil from brake
pump 12 flows to control valve block housing preheating 13.

2.3.2 Hydro accumulators are being charged

Via piston 3, brake system pressure acts on pilot valve 10. If system pressure
drops to cut-in pressure, regulating spring 1 pushes pilot valve 10 against system
pressure.

Pilot valve 10 connects accumulator charge valve 8 to system pressure. This
results in accumulator charge valve 8 being closed by system pressure and
compression spring 9.

Oil from brake pump 12 flows via inverted shuttle valve 4 and parking brake check
valve 7 to hydro accumulator.

2.4 Inching function

Inching function angle sensor R1 is connected to inching brake pedal. In first two
thirds of pedal movement, only inching function is operated.

Inching function angle sensor R1 is a two-channel sensor. It issues two mixed
current signals between 6 mA and 18 mA.

When inching, central control unit reduces target speed and tractive force. Machine
is slowed down by engine braking effect.

L580-1464
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2.1 Fuse boards

A4b

©
© IOCf O
mnunnmnm 8?

o [mmm @U
S faTalatu

D SO0 DS
SOO000S0E
L0 0.0 3

Fig. 534: Fuse boards

G2001575

Fuse boards A4 and A4b are mounted on rear wall of operator's cab.

Fuse board A4b is only installed if machine is equipped with joystick steering.

Fuse board A4a is installed in left ballast weight.

L580-1464

copyright © Liebherr-Werk Bischofshofen GmbH 2019

110-5



¢ [ z [

80:01 6102'70°9C

31va NOILY3O

40

¢ 39w

NV1d 3
SINJINOD 40 318v1

HE1 AYOLOVH

XXXXX
¥IANNN YIRS

lINn Soarn

IdAL INIHOVIN

1NO-NNY JILYWOLNY NOILJO

So NNY OILYWOLNY NOILJO

6 :E_zm _2:8<> mm_b_u_ m_< m_o_>mo ONIHOIIM H1NOILdO
LHOITONIAIYA a3 NOILIO

- zo_Somxmmn_i 914193dSAYINNOD NOILdO
- ONIYIILS HOILSAOF NOILAO
>m_v_ ._<zoEoo<<_> NOILV&3dO N¥OH NOILJO

m_>._<> AONIONIN “TINTVA NIVIN NOILIO

mm._oz<: oo._ VIV ¥388VHO NOILAO

'ONIYIILS YOLOYIO NOILAO

mmo<o._ ._mmzi ¥¥3HEII NOILYAVAI¥d OIvA NOILAO

AVZ 318V0 ONILYVLS TYNYILXT NOILdO

1738 INIOd-€ HLIM LV3S SHIAIA NOILJO

hzm_\ﬁm:_é\ HONMIN TYOILOTTI NOILJO

ONIYIILS HOILSAOF SNE NVO NOILAO |

© 3INAON TYNOLLIAQY Z SNE NYO NOILAO

© INILSASNYVMEHVAYONY HIVLXV18 NOILO

‘>§ m_v_oow WONLOT1I TYNYILXT ‘dINNd ONITTANA3Y NOILO
E_oﬂ oEﬁ:o.EﬁoEzoo 'ONILHOITNOILAO

0YLNOD ONILHOITNOILIO

© 8v0 vy ¥OLOIrONd ONIMYOM NOILdO
mmeo: n__>_<._ e mohm__,omn_ ONINNOM NOILAO

I  13)Sv8 ONIROM NOILJO
><._50 ._<wm_zmo 2 1NdLNO FINAON TYNOILIAQY NOILJO

Z LNd1NO FINQOW TYNOILIAQY 99A NOILAO

n__\,_Dn_ oz_w_m_m_._.w >ozmomm__2m_ Io._._>>w m_w_wam_w_n_ n_s_:n_ Oz_m_m_m_._.w >ozmow_m__>_m_

"HOSN3S LOVINOD ¥00d LI LIH0N1TY

wo_.5<~_o>: oz_v_w_o; SIATVA GIONTTOS

wm_wzmozoo w_oz._pzms

i

Eo: mEjn_ mm_m__%z Eo_._ n_ohw :otz,w NINNT0D ONINIALS
VIA LNOGNVH | A

 JUNLYHIJINIL TI0 OINVAAAH "HOSNIS 13311304

m_o_w wm_z__._o<_>_ / INGWdIND3 WILSAS ONINOILIANOD ¥IV-
o 30IS WALSAS WILSAS ONINOILIONOD ¥IV

~ 1NO-NNY DILYINOLNY zo_E‘o‘

\2-Ell\ 0]

HOLIMS LOVINOD ¥00Q ‘LV3S HOSSTHINOD IONILHOI ‘moo‘o_‘,__‘
_._o:>>w Sﬁzoo mooo Em_w w_owmm_mn__zoo oZ_Eo_._ HOOQNI

ZO_ww__>_wz<w_._.

OZ_Zm_n_O n_OOI ._<o_w_._.om_._m_

._<n_m_n_ n_m_m_n_w\ Ioz_ w_Ome_w m_._02<
._Ow_._.ZOo N_O._.OS_ OD._n_ o_._.wozo<_n_

N me_ Z<o Z<o Io._._>>w ZO._l_.Dm_.Ian_ wZO_._.n_O ._._ZD ._Ow_._.zoo ._.O.__n_ Z<O

_>_<w_0<_n_ >>m__>w_m_>O me_ Z<O
v me_ Z<o _‘ me_ Z<O
Xm_n_Z_ v_s_m_

Xm_n_Z_.v_S_m_

m_<o LINO¥4 ¥OLOTrONd ONIRIOM
V3N YVIY HOLOTrONd ONINNOM

zEQw oz_zoEwon_ 9_._ 5960._ SOIMNYVAAAH ONINNOM
£ SNE NV LINN AV1dSIa
- ZINCOW ¥0S Jreuoqly
INIONI SHOSNIS SHOLVNLOY

INIONI SHOSNIS SHOLVNLOY

XIANIINE
XIANIINE
XIANIINE
XIANIINE
XIANIINE
XIANIINE
XIANIINE
XIANIINE

“uoiensiBal uBisap Jo [apow AN Juated jo ase0 3y Ul pansasal sJYBU |y ‘uogesuadwoa aiinbal SuolejolA

*paYqIyoid S| UOIEZUOYINE SS2IdX3 JNOYIM SIBUIO 0} SUSJU0D S 4O UOKEDIUNUILIOD 3y} SE [[3M S JUSWNIOP SIY JO UOESI|IN PU. UoRNGUISP ‘uoRanpoidal ay] 9109 OSI

XIANIINE
XIANIINE
XIANIINE
XIANIINE
XIANIINE
XIANIINE
XIANIINE
‘x‘m_az‘_.v‘__\,_‘m_‘

'INIONT SHOSNIS SHOLYNLOY

SIN3INOD

SINIINOD

00 L0 00106 €EEL  HITNNONIMYNA

X3ANI ONIMYHA

S0}

88e8ivelt

103r0dd

3 BL'LI'ET OO v NS

19yjeyosidney

3009 W3l




| ] 9 g 7 3 7 z b
80:01 61027092 31vQ NOILYZdO NY1d 3 HE1 A¥OLOV4 XXX ._._ZD woa_l_
40 ZL  39vd X3ANIFMNE dNIHIEIN NIINNN WINES JdAL INIHOVIN
ya0g/ My - AvZ INOYH 1437 LHOITONIMYYA/LHOM 3T1408d | MA* A= 0SH- vazeL/ Z1nd1NO ITINAOW TvNoILlaay | M+ M= zLo4- m M
8982/ TOMINOD 3D¥VHO | O+ M= L¥H- eazel/ Z1nd1NO ITINAOW TvNoILlaay | M+ M= 1194 £ m
caey/ ¥azznaonid| oM M= ZX OPH- zazel Z1Nd1NO ITINAOW TvNoILlaay | M+ M= 0194~ m w
£0°6¥/ ¥azznaonid| oM M= LX OV H- Y vzl M3IIA AMS SOINOYLOTTI HOL0ANNOD | A+ M= 0G4~ w m
£0°6¥/ ¥izzng| o M= OvH- AR A MIIAANS AVidSia| A+ M= £0G4- w H
23601/ €ZH ¥OLOANNOD | M+ M= ZX'sTH- 598/ diNNd ONITTANATY | S+ ‘Hy= 1054~ w m
23601/ €ZH ¥OLOANNOD | M+ M= X €ZH- 1928/ diNNd ONITTANATY | S+ ‘Hy= 0054~ w
23601/ 1HOINOOVAgE NOISYaA | M= £TH- £g'LeL/ LHOITONINYYM 3SNd | S+ M= Loe4- W, w
YEY:Y, S'1XJ2ZH- 4OLOINNOD A+ M=| SexXizzH- 50°80L/ oIavy og Ty e+ HY= 8led- W u
13671/ @'1X422H-YOLOINNOD | A+ M=| @exizeH- SO'801/ olavy gL T HHEH Hy= Lies m H
£3°9¢/ ZgHond | St M=|  ZXUzTH- SV'80L/ 0Iavd ¥31¥3IANOD FOVLION | O HY= 9led- m ;
La6vL/ SIX¥ZZH-4O10aNNOD | A+ M=| SLXUgTH- vave/ ¥0103130 310VLSHO0 ONISHIATY | HEM+ M= Sl24- g m
13691/ g'1XIgZH- 4O10aNNOD | A+ M=| @LXIZTH- 1O°60L/ 17agivas | ‘Hy= ecoz4- m
£3'9¢/ JZZH ¥YOLDANNOD | &M+ = LXIZZH- £9'60L/ 113glvas | O+ HY= £9z4- w
£3'9¢/ LHOINOOVag | €+ M= JZTH- 1928/ AVZ 134008 o103 | M M= 5624~ w
93'6v1/ SIXIZZH-HOLOANNOD | M+ M=| SeXIeeH- za'LoL/ 30IA3A IONVHO-MOIND | &+ Hy= 8ez4- m
93’61/ g'1X12ZH- ¥OLOANNOD A+ M=| geXiezH- og°LLL/ eg13 ‘813 TOYLNOD ONILHOIT HE'DH+ M= glzd- m
z3'9¢/ lczHoN1d | &* M=|  ZXIgeH- 0929/ ONILVIHIYd 13s3Iq | A+ HY= 80z4- m
9a'6vL/ SIXIZZH-HOLO3NNOD | M+ M=| SIXIgH- va'se/ 3soqaaviasn| A pV= §l4- R
93'6vL/ g1XIZZH- HOLOINNOD | M=| @IXIeH- va'se/ 1vaS ¥OSSIMdNOD | A pV= vld-
z39g/ lcgHonNd | A+ M= LXIZZH- sg'0¢/ LHOM ONIAO/WYIE MOT | pV= €l4- m m
z39g/ LHOINOOVag | €+ M= 1ZZH- sg'0¢/ LHOM ONIAO/WYIE MOT | pV= 2l g 5
13€8/ dzzH ¥OLO3ANNOD | H* H= X'dgZH- L0V SSYdAS HOLIMS H3LHVIS NOILINDI | M+ pV= bid- m
13€8/ dv3Y 1V IHOINOOVag | H* H= azzH- z308/ 1HOIT ¥NILNOO/FNOILYOIAILNIAI-LHOIN TTId08d | A+ pV= 0/4-
93°0¢/ MIZ - APZ IHOIM ¥IYNME | HA* A= 9LH- sgle/ 400Y av0 NV ¥vIY HOLOIrOMd ONIMYOM | - A+ pV= 694~ m m
ERCA] SIHoN1d| 8+ a= X'GLH- zaLe/ 400Y av0 NV ¥v3Y HOLOIroMd ONIMYOMm | A+ pV= 894~ 8 5
y30e/ JONVHO MIZ- APZ LATTHIINNE | A+ N= SLH- ov'es/ ¥INA UV EIS | D vv= 994 | |8 W
ERCA] SNIVLS HOLIMS ¥3I1Sywa31| 8+ a= SLH- ov'LEl (01avY) ¥ILYIANOD FOVITOA | A pV= 594~ w _m
ERCA] HOLYN¥3LTY | W+ W= €0~ vvoz/ diNNd ONIYIILS AONIOUIWT PIN A | A+ pV= 94~ w
€q 201/ LYVISANIONT 06 T | W+ W= 08'Z9- Sv'S0L/ HILVIH AAVIIXNY | 2o+ Py= €94 £
€4zl Ad3Lve | 8+ a= zo- £V'65/ INILSAS ONINOILIONOD Wl | A+ pV= 294~ w
zdvel Ad3Lve | 8+ a= 1o- AR aooH| A+ pV= 164~ W m
vaseL/ ONIMOLINOW YIdY ¥vay | A+ M= 9194~ 9g°0¢/ 1HOIT ¥NILINOO/NOILYOIAILNIAI-LHOIN TTId08d | A+ pV= 954~ w g
vaseL/ ONIMOLINOW YIdY dvay | M= 5194~ vaos/ 1HOIT ¥NILNOONOILYOIAILNIAI-LHOIN TTId08d | A+ pV= 5G4~ 2
sazel/ Z1Nd1NO ITINAOW TvNOILlaay | M+ M= 194~ sg'0g/ LHOM ONIAO/WYIE MOT | pV= G- N
sazel/ Z1Nd1NO ITINAOW TvNOILlaay | M+ M= €194~ vaos/ LHOM ONIAO/WYIE MOT | pV= €64~ & m
39vd NOLLONNA  NOILYD01 IN3LSAS g 39vd NOLLONNA  NOILYD01 IW3LSAS g m
] 7 9 [ 3 7 [4 [




| ] 9 g ¥ | 3 | L
80:01 61027092 31vQ NOILYZdO NY1d 3 HE1 A¥OLOV4 XXX ._._ZD woa_l_
0 zz  39vd X3ANIHNE ANIHEIN ¥3IBNN TYIES JdAL INHOWI
8062V 13HSYE ONDIOM ¥FTTONINOD JuNSSIud §1| A+ N= LOA- voev ONILSIOH | A+ N= azeA- m M
L0zl ond| A A= X'99A- go'ev/ eZEAONd | HA* A= XBZEA- g m
L1062V 13YSvE ONIMYOM IATVA 40 LNHS | A+ N= 99A- e0ey/ ONREMOT| M+ N= BZEA- m W
90°6Z4/ onld| AF N= X'G9A- zoev/ aeAoNTd | A+ N= XALEA- wm
9062l 13HSVE ONDOM 3DINIA ALFAVS HvIE 3did | A* N= S9A- zoew NILIL | A N= aien w .
8’86/ ¥OLO3aNNOD | H* H= N zoew BLEAONTd | HA* N= XBLEA" w m
8’86/ ONI¥33LS ¥yoloy30 | H* H= E9A- zoew noluL| A+ N= BLEA- i
93’104/ 30IA3A FONVHOMJIND ONTd | \* N= XBEGA® 9365/ YOSSIUAINOD ONINOILINOD ¥l | N+ W= A B w
93’104/ 30IA3A FONVHOMOIND | A* N= BESA- €02yl 0zAONTd | HA* A=|  Ldroza- w u
e3104/ 30IA3A FONVHOMJIND ONTd | \* A= XESA- €02y JoMINOD 3aiy | HA* N= 0ZA- w H
e3104/ 30IA3Q FONVHOMOIND | \* A= E5A- Lozw VIAMOLO3NNOD | H* H= 1avia- M ;
80°8/ 0SAMOLO3NNOD |  H* H= X0SA- Loy LNOX007T SOITNYYAAH ONIYoM | H* H= VLA L
80°8/ TvSYIATY Nv4 | H* H= 0SA- 90°8/ YOLONNv4ON1d| H* H= XELA- m
80°9vL/ BEANOLOANNOD | A\* N= XBEA- 90°8/ YIT00DYILNIMOLOW N4 | H* H= ELA- w
80°9vL/ 1N0X007 ¥IANITAD ONILVTIOSO | A+ N= 6EA- 80°904/ NOILVY3dO AONIOHINT Iyivaig ONDRvd | i+ H=| 17LdroLA- 2
90°9vL/ 98EA¥OLOANNOD | A+ N= X A8EA- 80°904/ NOILVY3dO AONIOYINT Iyiviig ONDRvd | H* H=| SLdrolA- m
90°9vL/ LILAWNY 13AMS | A N= aseA- zovl DivHE ONDRIVA ONTd | H=|  LdroiA- m
SOov/ B8EA YOLOINNOD | A+ N= XBEA" zovl AV ONDRV] | i H= ObA- m
SOov/ LILHWEYT3AMS | AF N= BSEA- 85/ JOHLNOD TYNOILYOdONd ¥O4 Wd | H* H= LA .
yoovL/ 9ZEA¥OLOANNOD | A+ N= XALEA- 85/ NOILO3INNOD TYNOILdO 304 Wnd | H* H= oA
yoovL/ LIL A¥IANITAD ONILYTIOSO | AAF N= azen 85/ (1M L HOLNTD ¥odmmd | H* H= SA- m m
£0°9vL/ BLEAYOLOINNOD | A+ N= XBLEA® 845y | (M) SO¥VMYOVE NOILOTMIA ONITIIAVYL HOLNTO ¥o4 Wmd | H* H= R
£0°9vL/ 1711 "H¥3ANITAD ONILYTIOSO | A+ N= BLEA- L3spl (eX) €HOLNTO ¥o4 Wmd | H* H= eA- m
zoovL/ 99EA ¥OLOANNOD | A+ N= X A9EA- YER] (AY) Q¥YMYOL NOILOTHIA ONITIIAVEL HOLNTO ¥Oo4 Wmd | H* H= A
zoovL/ 7 ONMS SavND | A N= q9eA- L3spl (@) zHOLNO ¥o4 Wmd | H* H= LA m m
zoovL/ B9EA HOLOINNOD | A+ N= XBIEA" z3Ted Z1Nd1NO IINCOW TvNOILiady | A+ Y= ZONZdSNX-| |8 B
zoovL/ YONIMS aviD | A* N= BOEA- 8Q’ L&/ YNNILNV HIYvE | Y=| imdswx-| |8 W
80°€y/ areAonTd| A+ N= X AVEA- ed8yl/ TIVM ¥V 8vO %0018 ONIdNOYD SSyw | A+ M=|  @1dSwx- w _m
80°€y/ Z INTNINDI TWNOILdO | \* N= aveA- Lav6/ ONIYIILS MOILSAOr Hidva | A+ = rdSINX- w
10€v BYEAONTd | A+ A= XBYEA- €2°501/ YALVIH AIVIIXAY | M+ S=| 2z3dSNX- £
Loev) Z INTNINDI TWNOILdO | \* N= BYEA- sg°gzh/ Higva | Mt M=|  gedSWX- w
90°ep/ geeAonTd | A+ N= X AEEA- 98 LIV JOYLNOO ONILHOITHLYYT | A+ M=|  vedSWX- W m
90°€p/ | INGNDINDI TYNOILO | A+ N= geeA- ev ezl 13Sva ONDRIOM | A* M=|  eedSWX- w R
soew/ BEEAONTd |  A* N= XBEEA €0°kSY V¥INYO 8VH0 TAVIdSIa | A* M=| zedswx-| |%
soew/ | INSNDINDI TYNOILO | A* N= BEEA- 386/ ONI¥IILS ¥yoL0¥30 | A* M¥=|  zedsWX-| L o
vaeys qzeAonTd | A+ N= X AZEA" Wb dIYO HOSNIS HLva | A+ s=|  ozaswx-| | m
39vd NOLLONNA  NOILYD01 W3LSAS g 39vd NOLLONNA  NOILYD01 W3LSAS g 3




| | 9 | [ | [3 | z [
800} 6L02%0°92 Y0 NOILY3HD NY1d 3 HE1 A¥OLOVH XXXXX 1INN SOdI
0 ze 39w 80 LNO¥4 ¥0L03r0¥d ONIMOM AN IAIH I N JUALINHOWI
58
LR
T INdINO ZIVSNZ W W
NYD WW
} 1NdNIAONGNDI™A Saee W m
80 BIdSNX-  LO BLASINX- 90 BLdSINX- SO BLdSINX- 7JOHINOO ONLLHOIT 9Liv- g2
SH+ s
A+ N+ 8 g
2 2 2 2 HIaLLy = EH
> N > N 9LX- 11 83
S S 3 3 ™lm TIXALIY- S8
> CH+ Ww
B H= 4
NS ol XN ol XBLF sl X0 Lol sl 3z
| 4 | A | A | A | , 2
| I mm
elL3- 13- @ eol3- - , 813- ag
@ e+ e+ e+ 8 ” Mo Eg
ol A A ol | , 5z
~yxel3- RedE YxeolF xox CoxelE i
& gox :
Tpox sox H
< gy H
5
(2] (2] (2] (2] w
= = = = g
= o P o > » ,
I=] I=] =] =] %M W W
N oD =~ =
s & S 3
LIXHY- Jo ~ | vXwy- XY Jon =] 1vXvy- -
P R I o & S
3 £
3 3
- * * *
o - R 1 5 ~l X8 i
sl el (B A% el sl ()3 v % 1 s 3
i / 7 ‘ ‘ volL . A / 7 ‘ ‘ YOoL + + / © %
) N Vo7 | o N V777 | o 2@
L Y qlen T i %% aled g VIEN %% %% Vied s g { A~ L8 18- g =
7 SL™ oe™ D+ 7 S oe'™™ DI+ i ° H
D+ Ol S i
% 0¢ py= Lo deeo - |py= % 0¢ py= o o pys g o M
ang 13 an9 13 — — (=] mu."
ot 78 s 4
‘ . . :
V- 2 *
-y - r 3 g 3
ST LIXPY- 7 19%0v- e -
> 5 S
3 R
5 B 2
> Q
~ IN]
- -
onN
o 8
2
1INOY4 HOL103rodd ONIMHOM 3
9 7 7 ¥ £ 2 b




80:01 6102'70°9C

31va NOILY3O

40

¢y 39vd

INFLSAS ONINOILISOd ‘047 -LNOMIOT SATNYHAAH ONIMHOM

NV1d 3

HE1 AYOLOVH

XXXXX
¥IANNN YIRS

3dAL3N

lINn Soarn

IHOVIN

2xao1ds-

L 3INdOW LNdLNO

| 3TINAOW LNdLNO

INYO NVD m m
HOSN3S T0H.INOD LOTId-N HOSN3S TOH.INOD LOTId"N HLYv3 5089/ HLYv3 5089/ s 8
2d 2 4OSN3S TI9NY Mmmﬁ. 1d 2 HOSN3S JTONY ﬁ%m@. a410N9 BLIY- 1n0y001S0rN7HaAH NN ANEL LY 58
¥OSNIS T0YINOD LOTIdNYg,,, ¥OSNIS T0INOD LOTIdNYg, Powaaal s TR - EH+ a B+ £
2L HOSNISTIONY g ldLHOSNIS TIONY g “ ‘ gmd anoely  |H= B OND LY = =z
TBSAPUATHES A 1BSEUTUTHaST ] A I | * 9] *= £9fiX 05X EL
o o 7%y ST X9 ar o it
st a v a e 3 cH+ Ww
Y X9y 2 ' X92y- > Z H= i
= M s M & 2f
5 SBGX- SeGX- [ W m
e g B i
seex g “p seex el 2 3
% & Sx- SIX- oS/ 8 2] T LA 01ds- &
DS AEDS g3
S ° 2 8| gix- i
i ° 2 2 [E : 8 2 g
sy sy o 5 P ° 2 :
XY X% =L BX098- eX'098- o eX'098- e EX'098- ° W
Naxosg- axoog-1 ax'09g- N axoog- 3 H
= :
. 2 . g
~ol Ldroza =¥ ~L1a7LA g
2 2 g B B A 52 B A 2
cL LU0 , ,o%. z 3 | ,:w. £
ol o ol X9 N 62 LT
_I._. 1 Y Ldroza- I Y1aviAe
- = | og- s g 3
v oM m g 2
A= ONILSIOH L = z g
B : > g
NS¢ YXlegr 3 g
graIXx- -
o
88
-
@ W ©0 o
z S VAR ) A onds- Sy
° z z 3 S &
glax = S o 2
ACDRS = 2 :
- SIX S _H
- 9XPY- I 2
2 s H
s H= 3 :
s EH+ =
S'egx- = b7 ==
S v &L_r; m r; g =
= 5 SN ELIV H= S ELTY H= g S
ay E MEAMORND | g NEPOTUOOHD | g E
3 vor mvﬂ a Bl OO0 SITTVATAH SNDIECN | - 2
ol X'92v- ROl (1Ueg) 8 LTTLNOWMA 10’89/ (p1Ueg) 6 LTTLNOWMA 1089/
[ e 3 Ea) N9
= e ——— | - -
R T FNQOW LNALNO T ITNQOW LNALNO Y
= a A
' gzy- L ot ®
SHOSNES LBV Fiaans — 2V & - 8
YOSNIS TOMINOD LOTIdNY V - 2
7 L 9 G [ 7 T




| ] | 9 7 g ¥ 7 3 7 z 7 b
80:01 61027092 31¥0 NOLLYZO NYId 3 HE1 ANOLOVH XXXXX 1INN SOan
0 25 39vd SINTYA HILYM ¥OS ‘ONILYIH FSOH YIS ATddNS AN IAIH I NENON VINES JUALINHOVW
- g8
$O opdSINX- & g8
a+ ﬁ 8 30IS-3NIHOYIN 8 30IS-3NIHOVI g 30IS-INIHOVIN 8 30IS-3NIHOVIW m M
a= £23an - ¢J3dI - £o3dn - ¢J3din - s 8
£ ONILYIH TOIYLOT13 TOHLNOO 3OS mOuOvM\<| CONILY3H WOI¥LOF13 TOHLINOO 3OS w“_QvM\<| | ONILY3H T¥ORILOF T TOHLNOD d0S QO_OvM\<| ONILY3H ¥31¥M ONITOOD TOHLNOD 408 mOmOvM\<| W W
W+ W+ W+ W+ i
1970000Y 9= 99700 00Y O= ST 0000V o= £9°70000.Y 9= = g
o7 oX Wi ox €] oX of 2X £
@ = AT X 00LY- AT ZX00LY- T TX00LY- ST IX00LY- g
= = 2F
3 3 EH
5 y ® 2 iz
s Bseex 5 = £g
sl X nl X013 ® E EH
S 5 f ’ 5 > WW
3 > % s 1 YPES i
eo| EX60LY™| EX60LY- 8 He g He e
VYOI, 7S VI IIIP 3 - 3 E
, 5 3 VLLA- 0LLA- z
, H+ H+ g
! b b E T ) | ; w
” XL ~YxoLz o7 SPXHLULN Y X0LLA g
! #
| + oTu m
,II‘J,I‘__III” 8 3 H
ST EX60LY- S S 2
o i=] g
E: ;
a3
2 3 g m
3 3 = 3
w 4 S 4
87X g
=
T 7
-
o s
Z . . 82
= - - e 3
3 Lg+ 1g+ P
Ixs01ds-Tz ] exery- =] exeny- Bl oxery- g8
B z o R . . . Qs
=] ) o M
°z
&| oxery- S| axey- -
a a v v g
— — — [ [ [ .—le
g] g e
il il
w0 | | | 'sz L 2 g
v g+ g+ 2z
epy= eyy= 2 g
® O
il m m
ar = \g+ = 1g+ =
Byy= g= g=
3 epy- Byy- Y
% B — @ &
A
S g+ R
8= 3
N A4
L 9 7 g ¥ £ 2 b




¥ | 3

80:01 6102'70°9C

31va NOILY3O

40

29 39w

NV1d 3
T0HINOJ HOLOW ON1d JILSONOYIA

HE1 AYOLOVH

XXXXX
¥IANNN YIRS

lINn Soarn

IdAL INIHOVIN

01+440%.0 -5+ NO L

INION3 13S31d

E -4US NMOQ L4130V ¥ d3LS ¥EEL/98GT “LLPYS IUS NMOQ L4IM3OVH ¥ d3LS ¥9Y1/08G7 -0SPYS 4US NMOQ L4IM3OVA ¥ dILS €€€1/94G7 82FYS 4US NMOA L41T30VH ¥ dILS #871/9957 --2€vPS “IUS NMOQ L41T30V4 ¥ dILS ZEEL/9SST *L2hPS “IUS NMOQ 141730V ¥ dILS 1210857

58
g8
< : ONd JILSONOVIA H
, 3
N+ . g2
B | Jow , i}
, 8=
2R | 28
N AN ~T X0k , ER
S - R = , iz
el . -l gzex- , H
_Nseex , CH
L oS o . , L
g 2 2 3 , . ¥
== S |2 > ' 53
w s 8 3 3 , — /| — H
6L9dSNX- bz O s elxE= w
” S23B H
T0setelevave%s ptave%a% e e%a% , 2|3 i
\ 0S.°0/N9 TB09X SIS z w
XX . 0620/3A 0'eogxods- | ¢ m
@ s]es] ” xR H
0 , | £
' (=)=}
A4 2 , o3
Leek , sx- =|m
HyDH+ ! U 2 ——
®| 0 D= , Y= s oo W 8
, W+ 2 < 3 g
, rolol Svv10 0 EX- 2 2
i 22 =
S st , 22 i 3
< & ” A0
3 & , 90 9dSIX- o 2
L S1eX- ' &2
, © o
T a16X- o}
0505 ” % ocoosy- sl oxoos- 2
g : #r'w 5] X * S z
o , TEONVO00LY HE0-\YO'002Y .x+ R s
B , - - S o
98X VY- 12 ! [mo] € 20BpaI-SNE-NYD mOva&<| [UBH] € 80eY31uI-SNE-NYD mQuOvM<| I e 2
' ¢03dn ¢d3an %
; 83QIS-3INIHOVI 830IS-INHOYI m.
H
v
Y . 8 3QIS-3NIHOYN 8 30IS-INIHOYIN n W _.”._._
s , 2030 —_ —Z0Ad vy oy E £ 3
ng ! [MoT] ¢ 2BiRlFSNENYO 002V- E_émg.gz___.mzmzﬁ 002V 0l op4- 5 8
vl 9+ ! mo7 wie| Nvm+ Z
NKM ! TE9-NYO00LY L-€9-NVO'00LY a V.
> = ” 15| X ] X 3 L
| , QX 00LY- 72X F o 2=
o D+ , e - & X
o = , 01/F V AN R
RS | 8
L 9 g ¥ £ 2 7 b




8 | 9 | g ¥ | 3 | L
800} 6L02%0°92 Y0 NOILY3HD NY1d 3 HE1 A¥OLOVH XXXXX 1INN SOdI
10 zL 39 NLITAYILNO WYINTD AdyNIHEII MIENON TVIRES AL INHOVI
§8
ic
ig
S
A2
I ano HLYY3 2 0ey gz
£ NIy z buebuiefiojeuy oy = £
@ N9 HLYY3 zogy 43
Iz NI Z INdNI YLDl 1208V it
0 (Y TWNOIS SLY 849 0z 08y 8o
61 0-axy O X4 ERE] 6108y i
. wa| | aw o o3 et %
I N9 H1Nv3 1 ogy H
@
oy ZHNYO 2 UBH NYD oroey (S 9 &0 FINGOW 1¥S XY 9108y H
6 IHNYO 1 4BIH NY) 6c0ey [ g {070 107A O£ L31LNO s10gy H
8 aNo HIsv3 acoey [K1 vl 100 ¢ BueBsneyeyog y10gY i
I INIY } BueBuiaBojeuy coey [ € Sk NN SLDI LN (e £10eY £
o€ aNg Hisv3 ooy [ 2 WeLNYD QN3 NYD zvogy i
o INIQ b LNdNIWLI9IQ se0ey S b - IS 108y
e 0810 WNOIS S10 1459 ey [ ol aNo HLYY3 0v0gy H
e QXL TYNOIS LXL 5459/ £e0ey X 6 NI INIONT 135310 03348 608V g
2 GaxL Wwawabevewwsamod X1 oy i 8 aNg HLYY3 94 g0gy
e £810 FINGOW L¥$ S10 oey [ L - J3pUaMIAA LON Logy _
o¢ ¢-axL FINCOW 1S IX1 ocoey B 9 0410 TYNOIS ¥1a e 90gy 2 3
62 N9 HL¥Y3 auawabily 6208y [ S 0000 TYNDIS 000 7459 G 0gy i
% ogTHI NI 01 K1ddNS 3DVLT0A wey g0ey [ ¥ - ISR y08y g =
i/ - EIEREY Loy [ ¢ - EINERE £ 0gy g
%2 ZINWD ZMOTNYO 90ey 1] ¢ (57 Lno™Na JINCOM LS 404 Shi zogy 2
5 FINYD L MOTNYD soey po o NI) L¥SA FINCON 1¥S WOMA ‘SN 1oey
ug | seag Bunqiaiyoseg | v3 | welg | upv shud [ ud | sovai Bunqieiyoseg | w3 | welg | PV 'sAud @ £
o
© o
_ S P
LY¥39ANNY9 NLN ‘Quweunpop O+ o W
"IN InpO oev- S Sz
- o
8%
5
g
g
g
o =
£z
5 8
¢ g
o
g
- -
o N
o2
=]
N
-]
o
] 9 0 v G ]




g ¥ |

| z

80:01 6102'70°9C

31va NOILY3O

40

28 39w

NY1d 3
430T0H dIAYT B 40LO3rOUd ONIMHOM NOILO ,

X HE1 AYOLOVH

XXXXX
¥IANNN YIRS

lINn Soarn

IdAL INIHOVIN

' ¢ Y9dSINX-

14 y09'1/ M8

091/ M8

Xar3

N4
f—

' qllL3-

A+
‘a3

-
—
>

05'1/HW

€

eLdSI;

05’1/ MS

Ms

o
=}

LYXYY-

W=
- ¥+
, g oLy

LyXvY-

4

X-

~ () BLASINX-

19p0

¢ 09I/ M8

, qu.@n_msx. ,

g'9ex- e/dSINX- BLdSINX-
(S'G8X- |

' ~] X'4013-
bosese PCIES Lo
| L !

' qolL3- > ' TER
KESE 1 '

X X013~ XB0LT- )

b MS

5

l
09I/ M8 ¢
O

09’k MS
051/ MS

S58X- LXw o !

| | 19po

XYY

INO¥H4 H0L03r0dd ONIXHOM

1HONAY3IH
alequliq NOILO
NvO
3N03Y; G066/

1 1NdNI AD
IS

eH+

gox-
Igzoy-
oM+

£)
706
051/ HM

aLIv-

05’1/ HM

HW

05}

18 18

051/ QY

“uoiensiBal uBisap Jo [apow AN Juated jo ase0 3y Ul pansasal sJYBU |y ‘uogesuadwoa aiinbal SuolejolA

*paYqIyoid S| UOIEZUOYINE SS2IdX3 JNOYIM SIBUIO 0} SUSJU0D S 4O UOKEDIUNUILIOD 3y} SE [[3M S JUSWNIOP SIY JO UOESI|IN PU. UoRNGUISP ‘uoRanpoidal ay] 9109 OSI

00 L0 00106 €EEL  HITNNONIMYNA

X3ANI ONIMYHA

S0}

88e8ivelt

103rodd

3 BL'LI'ET OO Y ANIS

19yjeyosidney

3009 W3l




7 L 7 7 § r 7 ¢ 7 ]
8001 6102706 31va NOILYZNO ” NY1d 3 ” HET AMOLOVH XXXXX 1INN SOdin
0 Z6 39w ” ONIYIILS HOILSAQF SN NYD NOILJO ” AN IAIH I N JUALINHOWI
£3
_§qaeox- _§acdox _Y 4eox- Y dedx- 1 4edx- 1 4eox 34X §aedx mwm
g
3
& 2 & 2 iz
5 S S S i
3 3 3 3 wm.
ﬂmrm.mhx. Mufm.mnx. nurm.mmx. Wer.NNx. W W
Tsux Isax Nsax Nsax B
S 3 = i
& 2 = 2 i3
S S S S s W,
3 3 2 g i
g
@fmx.mm,q. H\ﬁmx.mg. HLCX.QN«: uLCx.mN/.\. g
ed]€x zd)ex {211 X :
THNVI Y - TTVIBY Y= THNY'62Y = PTNVO6Y = g
ENVOJGSENHNYO gy | ENVOJISBNTNYD  |gys+ |  INVORIENHNYD  |gys |  ONVORBENTNVD  |gy+ H
THNYO 62Y- TTNYD 62" b HNYO 62Y- (N} TNYO 62Y- m
23U HNYO 9900 28U THNYO 9900 18U HNYO 20 L3 TNYO 20001 g
NVD A VD NVD z
B < OV18 £X AZHO LX < o w
S S NVD NVD YD VO S S &
3 B 2o HNYD 9900 ZaUN TNYD 99°00) L e HNYD 2000 L e TNYD 200 |g 3
THNWO 62v- 2TV 6v- b HNYO 62v- b TNYO 6ev-
ENVOJRSENHNYD | | eNvOueseNTNYD |9 [ aNvoselseHNvD | OMF [T anwoleseNTNYD | i 2 3
HNYB2Y %= 2 TNVO'62Y = JHNYO'62Y = L TNVO'62Y = z 2
vafex Lafex edfix Lafx 5 S
27 £X 62 - €X' 62y~ T IX 62 TIX'62Y- g
o %
=< S —< [}
m 5 m = - 0
3 # 3 3 5§
o t=] o @
28
= © ~ S 2%
STUX- STUX- STUX- STUX- S g
=7 92UX o] 9TUX- ~raex NEIAS 23
o M
© 37
5
& 2 & @
S S S [ -3
= = = = 2
3 3 3 S g
i S 7
=L BeOX" =] BCOX- ~[_"egox- ~o| "BZOX- | "egOX- | "BgOX- ol Bedx- =1, Bedx- Z =
3 8
z R
¥ NVO € NVO ¢ NVYO l NVO 2
- -
oSN
o R
]
N
©
-]
1 B ¥ B P




i 7

80:01 6102'70°9C

31va NOILY3O

40 [40)%

39vd

NY1d 3
1NO-NNY J1LYINOLNY NOILJO

X HE1 AYOLOVH

XXXXX

H3ENNN TYIY3S

lINn Soarn

IdAL INIHOVIN

Q997X

o/

[ Pglexealdg-

05’1/ QY

1

B/9'STX-

)

057/ 04

¢

1900,

8 30IS-3NIHOVIN

W+

| oeodsx- O

, , .
! | W=

G

o1/

*

T Oi/Hm

X91¢s-

| %=

N

O M=
= ¥ | ,
A8 0E9dSNX- O ¢ o7

’ ,,m;x.
0er'S'IX-

I3

o

DI/HM

A+
L gy
Lsne

S oy

rmw,,,,,,,,,,,,
\

“uoiensiBal uBisap Jo [apow AN Juated jo ase0 3y Ul pansasal sJYBU |y ‘uogesuadwoa aiinbal SuolejolA

‘pajiquyoid s1 uoijezuoyine ssaidxa 1NOYYM SIBYI0 0] SIUSJUOD Sl JO UOIEOIUNWLLIOD 3] SE |34 SE JUaWNooP SI) Jo UONESI|IN pue uonnguisip ‘uononpoidal ay] :9109) 0S|

00 L0 00106 €EEL  HITNNONIMYNA

X3ANI ONIMYHA

S0}

88e8ivelt

103rodd

3 BL'LI'ET OO Y ANIS

19yjeyosidney

3009 W3l




| L

| z

80:01 6102'70°9C

31va NOILY3O

40 133

39vd

NY1d 3

Y43HE3IM 301A30 ONIHOIIM NOILJO

HE1 AYOLOVH

XXXXX

H3ENNN TYIY3S

lINn Soarn

IdAL INIHOVIN

S

JJIA3A ONIHOISM

JJIA3A ONIHOISM

3JIA3d ONIHOIAM

) YO YO YD § g
%Nw R\ Z OSN3SO Z 4OSN3S WNOIS | 4OSN3S TwNOIS | 4OSN3S OND 5E
Gy y ZHOSNIS aND €Y-|  zyosNasTWNoIS  |€CV"| L yosnasTwnols | ECV" } 4OSN3S AND £ey- £
v WA+ v LA+ v LA+ v WA+ =2
aNEey = ano'Ey = INEZY A= ano'szy A= L
L] 3 o y[x g<
. . . . 2=
~ThXeey- o[ IX'¢eY- o[ LX'EeY- ~TIX'eey- ig
=S
28
g3
A2
£
e
sz
:
g
)
5
i
-
g
ng NE] NE] ng g
S - S m
N e N7 e £
O D A+ O E, A

ddiy + anH * o T
Ng NE £ 3
= m
= o
@ -

A= =

c

5

s 2
% &\\\\k .
8L
@ X
g 8
o 8
S =
A w .N
T m
v .1\.\\\\ 8 _m
=
B
o
g
3
g g
. S o
el |X'¢2v- ol 1 X'€2Y- Wv m

i s]ix =z

+N'ETY A= NETY A= @

v A+ v A+
ZHOSNIS A cov- 1 JOSNS 99A cov- N
2 4OSN3S A | JOSN3S 27 o N
\ R EE) o X
7 “30IA3d SNIHOTEM “IOIAIA ONIHOIEM 8
8
8 1 S € z P




8 | ] 7 9 7 g ¥ 7 3 7 z 7 b
8001 6102706 31va NOILYZNO ” NY1d 3 ” HET AMOLOVH XXXXX 1INN SOdin
0 zzL 39w ” 2 1ndLN0 JINAOW TYNOLLIAQY %2A NOILJO ” AN IAIH I N JUALINHOWI
Y £3
o awe B e
aNINYD 3 82
1 i
3 g2
EONIOX $O ZONZASIX- 7O ZONZdSINX- €O ZONZASHX- 20 ZONZdSINX- +O ZONZdSINX- =2
o7 g% W W W W N L
CH+ = M= = = = m 4
H= &g
S
28
&3
2 2 £ 2 £ 24
g e 5 3 3 3 3 3 L
S S > I=] I=] o I=] 28
o o o 23
I=} I=} 9@
H= H= H= H= H= H= H= H= m m
EH+ EH+ EH+ EH eH+ EH+ EH+ EH+ 45
g 1xoLIY- al1xoLiv- 8| xLIY- Bl 1x9Ly- 3 pxoLi- Rl xoLny- el pxoLLy- 3| xoLi- 53
Nm.vx mv_vx mm__‘x om_vx t.vx N—-_‘x m_—x el [ ES
UBH NVOOLIV H= MOT NYDILLY H= S8y NVOILLY H= ANDOLIY H= ANOLLY H= ANOLLY H= ANOLLY H= aIbo] NO'ILLY H= w
CH a CH EH+ CH v CH v EH+ v CH v EH¥ g
INIISTINVI <HOIHNYD | 0| y{ INISTENVO <MOTNYD |9 |yH EIRERER] oLV EIERES] 2/ Iy~ ALYV A1ddNS 2Ly~ HL¥V3 ATddNS oLy HL¥V3 A1ddNS ALLY- IV TVIIO0THLIEVE | o))y~ £
HOIH NYO sa’ie MOTNYD etci 4 QN3 NYO el Hlyv3 el HLdv3 ey H1dv3 el Hlyv3 4047 14vd WOIO0THLIYYI | ediel W
A ‘NYD ‘NVO ‘NYD ‘NYJ ‘NVO ‘YD ‘NVD E
¢ 1Nd1NO 3TNAON TVYNOILEI@Ad1NO ITNAON TYNOIEIAYLNO ITNACW TVNOILLIAAY ¢ LNd1NO 3TNAON TVYNOILIAYNd1LNO ITNAON TYNOILIAYNdLNO FTNAON TYNOILIGIYNd1NO 3TNACN TVYNOILLIaay ¢ 1Nd1NO 37TNAOW TvYNOLLIaay m
g

Z 1NdLNO I1NAOW T¥NOLAAAYLNO ITINAON TYNOLLIAaY Z LNdLNO IINAOW T¥NOLLIGAYNE.LNO ITNAON TYNOILIGIYNALNO ITNAON TYNOLLIGIYNHLNO IINAOW T¥NOLLIAAY Z LNdLNO 3INdOW TYNOLLIAaY
N0 YO YO NVO YO VO YD
HOH YO a1z MOTNYD so'leu ¥ YNV8 AVZ 00 el € YINV8 AVZ A e ZINVE AVZ A 2] 1 INVE AVZ SO0 izl Tavd WOIDOTAVZ A | 2812
HOIH N9 LIV MOTNV9 OLLY- ¥)INVE ATddNS OLLY- £INVg ATddNS LY )NV ATddNS LY LINVE Avzhegn | OLIV- L14vd TV0I901 AvzHeg-A | OLIY-
EH+ a EH+ EH+ v EH+ % CH+ v EH+ v EH+
YBIHTNVO0LIY H= oLy H= 8 AVZILY H= 8 AVZILY H= 28 WL H= 18 ALY H= aiBol Arg LIV H=
EIP% X &Zfix X SHx X 7]
ST IXILIY- LTIXLY- ST IXLIY- STIXLY- STXLY- “YIxLy- ST XL 2 2
EH+ €H+ W m
H= H= g S
=
z = 5 z 5 g
& 2 = = = = 2 "
> S 3 3 3 3 ° e
3 3 A+
= = =] gviex- ol gYIeX- =] gyiex- | giex- ~| ayiex- o 2
EH* £H+ Slex- SHlex- SHIzX- 8¢
STX-§ SZ0X-§ > - =Ty © 2
Z'snd NvO P
z z g8
7 2 3 Q3
m
8 &
R 4 Il ] a 3
Yol Yol s
; | ' ¥194- 2194 H
R ; ; 3 =
z 3
z z =
3 3 >
| | \ A . ) i/ 1/ b/ 232
i - €/CONZ ) "o C/ZONZ G T L/CONZ G " TH- o B
; , o i | M N W ®
, ! . *= A= N= 2
8 7 L 7 9 g ¥ £ 7 2 7 b




| ] | 9 g ¥ 7 3 7 z b
800} 6L02%0°92 Y0 NOILY3HD NY1d 3 HE1 A¥OLOVH XXXXX 1INN SOdI
. 5
0 zelL  3ovd 1INO¥ID T0YINOD 7 TOYINOD HIATTHLINA b NOISHIA AN IAIH I NENON VINES JUALINHOVW
HIJHNNN VT3S OL =3
38
2xe0ds- 25
YD NV | 2
0/ INANIWSYINNN | 20Y8/ GLNINITVSIENN (208 72
- agiy- Juzsa a9ly- | N INCON 1NNI W INCON 1NN W 3TNCON JNdNI W INCON 1NdNI 78
€H+ EH+ ‘N0 ‘N0 NV NV H W
e H= By He Wil - 02 8/12d 2 VU0 -7 VT 2 Wl - 02 8/1ed =y VU0 -7 ¥/kd 23l e
eI ETT | wdrdosias TNy | WLV idzdoss o | OIS wioszs IOy |NOIY- idedosnasTiony | WSLY- 52
Xy SXaoly- | disobuvuthmel | O sy | S disabuyongrivgl | O 1BisabuyongHyl | O L4
B | PNV *= noLY A= L HgLY »= SHNWGLY *= EE
£ | X X i 28
| X NoY- X ol ST g5
qaox- | e ] 3 ww
Tsox ! ° I s £
A ot | . En = &
| S'85X- S85XK- S8 2s
! gesx i I~ i gegy- L sy 27
| e 3 e 3 :
- 2 B 5 3 g
o n o o ¢
sy SIX | 1S 15 g
= T gIX- s ST ol g g
2 #
- £
e g
, oS | EN e |z ] z = £
” % | 3 3 5 B 5 B 5 B 4
, R £ ! o o ol xlee o o 2
, B %@ T 1
| RNy v
, 7 > e+ ONILSIOH A 1L g 3
, . =\, | A= RN, e 2 3
RRIRRRISSPOGIRK I 1 1 -
, 7 X leg -] X098 - & =
KXOOLIIHEANXAKX 3 3 3 s
=] ] XS 3 3 3 B
e s o £
L) L) @« ﬂ
RN S
o N e g 8
- e - 1,
Ty o B
B S z
o 2=
[ -
z 8 8z
3 13 £
ol e g
= g
sox- s g
gaege g aoe | e g
+ N+ B e 7
| ey m
! | R
. 3 | . 5 g
=] x99l L xaoly- , FXWOIY- =
5] s | 4] L3 2
NI H= S9N H= ANIWSIY M=
eH+ SHt L [oOi
IINO¥0 TOMINGO EAND | g9y~ TNOADTOEINOI § 30N | qg)y- | YOSNIS FTONVAND | N9l y- =~
e savel A¢ Kiens vl | Hiv3 Ein o & 8
E5) VD | YO _ ©
| W3TNGOW LNdNT n
- - 2
L 9 S 14 € 4 3




8 | ] 7 9 7 g ¥ 7 3 7 z 7 b
800} 6L02%0°92 Y0 NOILY3HD NY1d 3 HE1 A¥OLOVH XXXXX 1INN SOdI
0 Zvl 39w Y907 NOILINOI ¥31GNYH 9072 NOISYIA AN IAIH I \FINONTVINES JUALINHOVW
— — §8
9O Qdsmy- 8 1O £hdShX- ﬁ iﬁ Hoame o 5 i 23
o Z 004/ X8 004/ ¥4 o 3
o 2 ” , —tws—— |_ ] LT # 8 o
H L0LY- , , ” 1 &8 ) A 5 Es
H W+ = |0 1€, = Txepy- )+ ) L dSIX- g2
. @ 1 T S s =8
” s / N\ 05 - 18 EH
, g == 3 , - 1O LdSX- | £e
, 72 o ® W+ S ] He N &g
| z N\ ¢/ ms 0e7 -+ , E 204 , 05t/ 98 3s
Bldsix- O | 2 ) - , Y004 ! iz
e | | TG g . ] ¢ |z gt
] N 8 5t
o . , | T 301 3NION3 e 3 ! | WW
H “ . , T VIdshX- iz
E 0 o dfNG ONINTILS AONIDUTNG 9y €8T ——=—=seee e e e e e = , £
"y =z |5 , OV/Hi , , 1O 7odsNx- e
z 18 ONIMIFILS MOILSAOr OGh IH GBI aY OV Pl e —e e e e ” ” l= mw
1 £5X°HY- =] egxv- , S g
1 i , e z
1€ Q0€Q epy- | | - E
| ¥ - o 1 z1dsmx :
X , L o X0ET 16 - g
L7 | vow anegy - I H
GH+ CHe 3 0 g
=S BOJY- = } L £
Y 09 g+ R . 3 2
. 1. ... Sazzxﬂw@% ww . E & ;o s = 5 E @wﬁ .
— . N&H @
N+ ; 1 3INCOW LdNI 1 S = WX ﬁg PEy 3
) } 1NGOW LNdNI 15 v ATE X 08 0] vV 0B v 144 g
, o 12 5 m ’
= G} LNdNITYSHIAINN 309 ° S }
[ 205 Y10 By~ 8
= PLIOHEISBUZ I eH+ ) H.°. 2 3
” shin‘egly , T oxeny- e i o -
~ 3 | Z g
ol o= | o= STIXRRlY ! 3 A= W
=/ n W+ = , S - g
== = [ ~ [ e m
=l oxo0sv- | oxoozy- , 1 =
= E MV_NW = ST eGPV ST eGPV T egX pY- <7 X 7Y ] TEX 7Y W
g 5 ~Lgox g ! ” , , , o2
A 1 s gleu , , ” B iz Qs
= : sox , N =
2 , | | ' ’ 13 13 m _m
= ] , , ! | o . . . s
€ 30IS3NHOYH € 30IS3NIHOVH ) ! | o - ) —| g'8eX- ) W @
! gix S 74 - I I Bseex ” ; oz
, Isux I =1 oy 15 2 o M
: - O/ Hd = = 8
| | 3 |3 £
I ” ” 057/08 057/08 . = w
= 1Z , Mﬁ%;@ M/Nx.im. gregx: w.;. L
i |5 , . Vsueex =800 )
| o] o 0 I+ ! o 5
" ~ ,m 2 m
,” | e N = £ Z
=] grecx- grecx- - wvﬂsx. s e & &
3| gy+ - =
saesx Bs.eex AN N W = g
= S| oy+ = =
20§ ®0g ST 1 i = M
6 9| [¢] V - -
N = = o n
omﬂx;:mr ;.._l_mww XTIS- nxﬁm. 5 o
]
N
Ol/HW e
o/Hn ST/
5T/ HR
8 1 9 g v B z b




8 ] 9 | ¥ B | [4 b
warowziose  veowsa e som | €00 06 20E6 200 96 3343434 TvOINHOIL
6L NO¥4 L 133HS X3ANI | H3ENNN ONIMYEA 8N AJOLOVH oenqqu| [EENNELH] IINAIINOD
T = 79865101 WVHOVIA ONIYIM T¥OIML0TTT NVHOVIA ONIMIM TvOI410313 m< NMNIHE PR TAI ETY 0
NOILYO01 W3LSAS 3000 31014V NOILdI¥OS3a NOILVYNOIS3A H “-.- ‘0sAoqui] OIIVIN [404 INTWIOV1dTd

9G86¢€ 101l SdS

8G86€L01L
SOId104d1d ANIONAS

v0-LV 9¢6d

ANION-
/G86€L01L
vVdovid ONIHIM 1vOIld10d14d

“uBisap Jo [spow Aypn ‘Jusied e Jo JuelB sy} o Juss ey ul pansesal B [y “sebewep Jo JustuAed au) Joj a|del| plaY 84 [IIM SIBpUSKQ “pelqIyold sI

uoljezuoyjne ssaldxa JnOUHIM SIBUH0 0} SJUBJUOD S} JO UOREIIUNLUWIOD BU} SE [|3M SE JUBLINIOP SIY} JO UOESI|AN puE uonnguisip ‘uolonpoidal 8y 9409} OSI

8986€10}l 103roydd

IdSTHOLOW

AdAL




8 ] 9 7 ¥ 3 7 [4 b
e veven mmmomn | 800 | 06 2086 200 96 3343938 IWOINHOIL
61 WOHI 1L 133HS | X3ONI | ¥3BWONONIMYAC . 4O 021 HOLSIS3Y m< 8T AHOLOVH ECEN] ToFn|  VLNIAEN0D
e = 79965100 ONILYNINYIL dv1d LSNVHXT ‘IONVTH LVIH "HOLYNLOV NVO JOVANALNI | NVEOVIA ONINIM TvOI¥L03T3 NMNIHEI T2 TR Iva 0
NOLLYOOT W3LSAS 3000 31014V NOILdIYOS3a NOILYNOIS3A 0SAoqU QNI 404 INFNFOV1dTY
@ D
¥3000 32
8
g o
|
Q7
o3
(4™ 23
Mgo- goLLx- =3
k|2 felo | [ Lo o [ oo o [ rovax: 2
NV NV AAAAAAANAARAA gL
N03 INIONS N23 INIONS 23
9619710} LM ‘934 HOLOINNOD g8
. 3 s
LELNNERER LN N e
35S
29
2z
AL 1 z zEE EIE gz
T EX002Y- 7 EX 0002V > SEE Bl (1)~ 2 &z
SO0LLX- =3
=2
EE
5 2 is
B b A o EE
5 |2 AT £666210) LM 934 HOLOINNOD g
I=) I=} 0|00 3 W
o |0 & 25
ALY L
N ced 23
N 535 E
n9Q g2
o 8= £t
23
20LnX- S3
[a Wa .Mv
G S0LnX- 2z
lo !
T 90Lnx- ZE
o] e
CIS0LNX- < POLINX- =g
SsE
= g
N g
o g
2 & &2 E E
2 = S 12 12 |8 ¥3000 vd Vv -
ts) =) S | .
N / =] X004 3
Y
T~ X004 <
/_ J s Ve m
(9) 0 0
Qm. XSLIN- _ 0024~ =
(v) ° ayeLx- LN R
” s w N - =
N €X 1vd ols/ o
B g4 4 4 1 25/ STX00L4: P8I0V LD G UOLOINOO 2
e HOH MOT QN9 LV8A = 004~ ©
- > g ZY0LE40) LM 43N HOLOINNOD o o a rs @
@ - JNsveix- érgﬁum BUES &
olE. SLLIN- =
SzLX- z
0w B z
¥ 0790740} LIM ‘434 HOLOINNOD 1081 103 o] X ®
wyo 0ZL YOLSISIH ONILYNINYIL EV0/€101:LIM 34 ¥OLIINNOD
dVv1d4 LSNVYHX3 JONV1d Lv3H
=
9
o
EE
» m
o
2
8 L 9 2 3 z P




LBH/11835201/19/211-20190801_083826/en

Service manual

Electrical system

BMK |Component CAN line |CAN address
A9 Immobiliser (option) 3 107

A11 Control unit 3 97

A15 | Central control unit (Master4)

A16a |Input module 1 45 (53, 81)
A16b | Input module (option) 2 47 (55, 83)
A17a | Output module 1 22 (14, 6, 50)
A17b | Output module (option) 2 21 (13,5, 19)
A21 Heater/AC controller 3 106

A23 | Weighing module (option) 1 108

A25 | Transmission control unit 4 J1939

A26 | Control lever 2 65, 66

A29 | Joystick module (option) 2and 3 |67,68, 63,64
A700 |Engine control unit 1 92,93, 94, 95
CAN 1| CAN line 1 1

CAN 2| CAN line 2 2

CAN 3 |CAN line 3 3

CAN 4| CAN line 4 4

X60a |Diesel engine diagnostic plug |1

X60d | Transmission diagnostic plug | 4

Tab. 304: Components

The input and output modules are mounted on the left under the cab access.
The engine control unit A700 is mounted on the diesel engine.

The weighing module A23 is located in the front section of the machine.

The immobiliser A9 is fitted to the starting switch.

The central control unit (Master4) A15 is mounted behind the rear wall cover.
The heater/AC controller A21 is located in the heating and air conditioning unit.
The control unit A11 is mounted on the control panel.

The control lever A26 is mounted to the right of the operator’s seat.

The joystick module A29 is installed under the operator’s seat.

The diesel engine diagnostic plug X60a is installed on the diesel engine.

The transmission diagnostic plug X60d is installed on the transmission.

2 Function
The machine is electronically controlled by the central control unit (Master4) A15.

The central control unit is connected via the CAN lines to the CAN devices. All
CAN devices on a CAN line are connected in series.

At the end of each CAN line there is a 120 Q resistor. That resistor is normally inte-
grated in the CAN devices and can be activated by plugging in an electrical
connector (jumper).

L580-1464
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LBH/11835201/19/211-20190801_083826/en

Service manual

Electrical system

110.5.3.3

— Resistances can be measured to an accuracy of £0.5%.

— Resistance measurement is designed for sensor types PT1000 and Ni1000.

Frequency inputs:
— The module has 2 inputs for frequency measurement (10-70 kHz).

2.3 Input module addresses

Module Address | Function

Input module | IA16 Analogue universal measurement inputs
IF02 Frequency measurement inputs
IR02 Resistance measurement inputs

Tab. 310: Input module addresses

The CAN modules are addressed using the Sculi diagnostic software.

Output modules

Valid for: L580-1464;
(For more information see: 020.8.3 Output module, page 020-33)

1 Layout

5.

PME1 OUTPUT MODULE

IR

“SISPF-DX: XX I (AT

||III||I|I|| LI

L XXRXUXKX

6
7
B\DATE MMYYYY[VDC. 7-48V
9

LIEBHERR i

i
ELEKTRONIK GmbH | i

N j—

Fig. 556: Output module with type plate

1 Housing made of die-cast alumi- 6  Serial number

nium
2  Goretex membrane 7  Date of manufacture
3  Connector 8  Specification index
4  Type plate 9  Article code
5 Device designation 10 \Voltage range

10

sel00480

Output modules consist of various electronic components, fitted in a die-cast alumi-

nium housing. Depending on the device type, up to 4 output modules can be
installed.

L580-1464
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LBH/11835201/19/211-20190801_083826/en

Service manual

Electrical system

110.6.4 Door contact switch (inductive sensor)

Valid for: L580-1464/46489-,

1 Layout

92032944

Fig. 565: Door contact switch

The door contact switch S70 is installed in the door frame.

2 Function
The door contact switch $70 activates the interior lighting E2 via the relay K8.
The door contact switch 870 is an inductive sensor.

Condition for activating the interior lighting E2 via the door contact switch S70:

— The cab door is open.

— Turn the ignition on.

— The switch for the interior lighting E2 is in the “Activate via door contact switch”
position.

The air conditioning control unit A21 reads the signal from the door contact
switch §70. With manual air conditioning, the signal from the door contact switch
does not affect the air conditioning.

With automatic air conditioning, the air conditioning control unit reduces the fan
speed to a minimum when the cab door is open.

L580-1464
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120 Gearbox
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L 580-1464; 120-24
120.3 Transmission electronics 120-29
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LBH/11835201/19/211-20190801_083826/en

Service manual

Gearbox

Name

Description

Name | Description Name

Description

w2

Shaft 2

z7 Gearwheel 7

Z81

Sun gear 1

Z8 Gearwheel 8

Tab. 329: Key

To start the machine moving, the double yoke drive both rotary groups simultane-
ously. The pump T1 swivels out, while the motor T2 swivels in.

As a result, the pump T1 delivers oil through the duct A to drive the motor T2.
Because the pump T1 is only at a small angle and the motor T2 is almost at the
maximum angle, a very high output torque is transmitted to the closed clutch K1.
The machine moves purely under hydraulic power with maximum tractive force.

As soon as the machine starts moving, the ring gear ZH also starts turning. The
ring gear ZH turns in the same direction as the gearwheel Z5. This reduces the
speed transmitted to the sun gear ZS1 and thus also the speed of the pump T1 in
relation to the engine speed. Some of the power is then transferred mechanically

via the ring gear ZH and the two gearwheels 26 and
2.3.3 Machine moving and accelerating (clutch K

KV, KR §

—A

Z5— |
I/%_F -z7
T G ZP2

Z9 to the clutch K1.

1 closed)

Z/H Z6— |

1 Ll L 760

| K2
—2z9

K1§

sag01809

Fig. 579: Machine moving and accelerating (clutch K1 closed)

Name

Description

Name | Description Name

Description

Duct A

ZS2 |Sungear2 29

Gearwheel 9

L580-1464
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120.2.3 Transmission control valve block

Valid for: L580-1464;

1 Layout

~Y1
Y2
Y3
Y4
4 Y5
Y6
:~‘
]
Iy
| oL
-‘i)
=\
&
Fig. 585: Transmission control valve block (from front left)
1 Main pressure valve 20 bar 5  Secondary spool for reverse travel

direction clutch (KR)
2  Secondary spool for clutch 2 (K2) 6  Secondary spool for clutch 1 (K1)
3  Secondary spool for forward travel 7  Secondary spool valve for 2nd
direction clutch (KV) optional connection
4  Secondary spool valve for 1st 8  Pressure reducing valve 9 bar
optional connection

Tab. 335: Equipment codes

. |BMK |Function BMK | Function BMK | Function

§ Y1 Proportional solenoid for Y3 Proportional solenoid for 1st | Y5 Proportional solenoid for

3 clutch 2 (K2) optional connection clutch 1 (K1)

§ Y2 Proportional solenoid for Y4 Proportional solenoid for Y6 Proportional solenoid for 2nd
8 forward travel direction clutch reverse travel direction clutch optional connection

(KV) (KR)

Transmission control valve block is bolted to front of transmission.
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Gearbox

120.3.3

Technical data

Description Value

Mode of operation Mechanical switch (actuated or not actuated)

Built-in measuring resistor | 500 ohms

Reading when filter not dirty | 500 ohms

Reading when filter dirty Broken circuit

Tab. 344: Technical data

Gear shift proportional control solenoids
Valid for: L 580-1464;

1.1 Layout

he
Tz

sl

92018107

Fig. 593: Proportional control solenoids

The gear shift proportional control solenoids are fitted in the valve block.

2.1 Function
The gear shift proportional control solenoids are used to operate the clutches.

The gear shift proportional control solenoids control a pressure range of 0 bar to
8.3 bar.

Application
Description | Function
Y1 Proportional solenoid for clutch 2 (K2)
Y2 Proportional solenoid for forward travel direction clutch (KV)
Y3 Proportional control solenoid for 1st optional connection (not used)
Y4 Proportional solenoid for reverse travel direction clutch (KR)
Y5 Proportional solenoid for clutch 1 (K1)
Y6 Proportional control solenoid for clutch 3 (K3) (only on L580-1414
and L586-1334)

Tab. 345: Application

L580-1464
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Axles and drive shafts

2.2 Self-locking differential

2 <~ 1\l

"\I_‘Hj\ o
\
l — 10
12
o 11
Fig. 602: Self-locking differential
1 Left half shaft 8  Right half shaft
2 Locking discs for left wheel 9  Tight axle tapered gear
3  Crown wheel 10 Compensation tapered gear
4  Compensation axle 11 Axle input shaft (tapered gear)
5 Right thrust ring 12 Left thrustring
6  Differential housing 13 Left axle tapered gear
7  Locking discs for right wheel

2.2.1 Speed balance

When cornering, the wheel on the inside of the bend covers less distance than the
wheel on the outside. This means that the inside wheel turns at a lower speed than
the outer wheel.

The axle input shaft 11 drives the crown wheel 3. This is rigidly connected to the
differential housing 6. Along with the differential housing 6, two compensation
axles 4 and therefore four compensation tapered gears 10 rotate around the half
shafts 1 and 8 The axle tapered gears 9 and 13 are driven by the compensation
tapered gears 10.

The compensation tapered gears 10 do not turn as long as the wheels are turning
at the same speed.

If one wheel turns faster than the other, this is compensated by the compensation
tapered gears 10 rotating around the compensation axles 4. The half shaft of the
inside wheel turns slower and the half shaft of the outside wheel turns faster than
the crown wheel 3 by the same amount. The speed of the axle input shaft 11
remains the same.

L580-1464
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Steel parts of the basic machine

140.1.2

The radial seals 8 protect the bearings from dirt.

Articulation lock
Valid for: L580-1464;

1 Layout

G2002249

Fig. 609: Engaging the articulation lock

1 Locking bar 3 Pin
2  Bracket 4  Split pin

The articulation bearing is fitted between the front and rear sections.

2 Function

The articulation lock creates a rigid connection between the front and rear sections.
Steering is no longer possible.

This means the steering is blocked, for example, when transporting the machine or
for maintenance.

L580-1464
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150.3.2 Quick coupler hydraulics

150.3.2.1  Overview of the quick coupler hydraulics

Valid for: L580-1464/0-45466;

1 Layout

shg01820

Fig. 616: Overview of the quick coupler hydraulics (from front left)

1  Valve block for quick coupler 4  Load sensing signal for working
pump (via control valve block)
2 Oil supply from working pump (via 5  Hydraulic cylinder for locking quick
control valve block) coupler
3 Return flow to control valve block
Name | Test point
MS Quick coupler closing pres-
sure
Tab. 362: Test points
BMK |Function BMK | Function
Y53 | Solenoid for opening quick | Y53a | Quick coupler load sensing

coupler

signal solenoid

LBH/11835201/19/211-20190801_083826/en

Tab. 363: Equipment codes

The quick coupler hydraulics consist of the following components:

— Valve block for quick coupler (For more information see: Valve block for quick
coupler, page 150-13)

— Hydraulic cylinder for locking quick coupler

L580-1464
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The quick coupler load sensing signal solenoid valve Y53a generates a load
sensing signal. The load sensing signal causes the working hydraulics pump to
swing out. This provides sufficient pressure for the hydraulic cylinder to retract.

The quick coupler unlocking relay Y53 is supplies voltage to the quick coupler sole-
noid valve K231. This directs hydraulic oil to the ring side of the hydraulic cylinder.
The hydraulic cylinder retracts. At the same time, a signal is sent via the input
module A16a to the central control unit. This signal causes the central control unit
to activate the warning tone.

The latching function relay K232 ensures that the quick coupler solenoid valve Y53
and the signal to the central control unit remain active even when the quick coupler
button S23 is released.

The quick coupler load sensing signal solenoid valve Y53a is only active when the
quick coupler $23 button is actuated.

1.3 Locking the quick coupler

A17a
Al7a.PIWMY

T 8
IE] F238
= XMSP6.25
86_ 30 87287 85 87a 87 85

V20057 V2015 V20257

K233 2@— — 5’€| K231 W V203 ZK

A1éa
At6aUl5

18

85 &7 je7al TR K23210 ®
Y53a
E &
A17a.GND_PWMO
Ai7a "5,”_’2- 4 §
s
XMSP6.25 g
Fig. 626: Button S23 in quick coupler locking position
Position | Description Position | Description
A16a Input module A16a K233 Safety shutdown relay
A17a Output module A17a S23 Quick coupler button
F238 Quick coupler fuse Y53 Quick coupler solenoid valve
K231 Quick coupler opening relay | Y53a Quick coupler load sensing
signal solenoid valve
K232 Latching function relay

Tab. 380: Items

When the quick coupler button $23 is in position 2, the quick coupler is locked.

The quick coupler $23 button supplies the latching function relay K232 and the
quick coupler load sensing signal solenoid valve Y53a with voltage.
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Operator's cab, heating and air conditioning

The buttons for additional functions are located on the side of the control lever.

2 Function

92010881

Fig. 632: Function of the control lever

1 Control lever handle 6  Stop socket

2 Universal joint 7  Angle sensor for the tilt function

3 CAN module for control lever A26 8  Angle sensor for the lifting and
lowering functions

4  Universal joint 9  Return springs

5 Handle holder

The control lever consists of the handle 1, the universal joint 4 and the CAN
module 3.

The handle of the control lever contains the travel direction switch and the buttons
for additional functions.

The signals from the travel direction switch and the additional function buttons are
read by the CAN module of the control lever.

The handle of the control lever is screwed onto the universal joint.

The angle sensors for the tilt function 7 and the angle sensors for the lifting and
lowering functions 8 are attached to the axles of the universal joint. These sensors
measure the inclination of the control lever.

The universal joint has an action point in all four directions (additional spring force).
If this action point is exceeded for more than 0.3 seconds, the kick-out function in
that direction is activated.

The control lever CAN module reads and evaluates the signals from the angle
sensors, the travel direction switch and the buttons.

This data is sent via a CAN line to the central control unit.

The control lever does not need to be calibrated.

L580-1464
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Operator's cab, heating and air conditioning

1 Outside temperature sensor B39 12 Cooling/heating mixer flap

2  Blower 13 Mixer plate

3  Anti-icing sensor B38 14 Outlet temperature sensor B41

4  Evaporator 15 Outlet hood

5 Refrigerant forward flow 16 Servo motor for head/front level
M17

6 Condensate trap 17 Cable harness outlet

7  Expansion valve 18 Servo motor for mixer flap M18

8  Refrigerant return flow 19 Air conditioning controller A21

9  Heat exchanger 20 Inside temperature sensor B40

10 Coolant forward flow 21 Servo motor for recirculated air/

fresh air flap M14
11 Coolant return flow

The heating and air conditioning unit is installed on the right on the operator's cab.

2.1 Function

The outside temperature sensor 1 measures the temperature of the fresh air drawn
in from outside.

The anti-icing sensor 3 measures the temperature on the evaporator. The evapo-
rator temperature is measured to prevent the evaporator from icing up. If the
temperature falls below -1 °C, the compressor coupling is switched off.

The outlet temperature sensor 14 measures the temperature in the mixing
chamber. The temperature in the mixing chamber corresponds to the outlet
temperature into the operator's cab.

The blower 2 draws in fresh air from outside. The fresh air drawn in is pumped
through the condenser and if necessary the heat exchanger via the air pipes into
the operator's cab.

The accumulated condensate is collected in the trap 6. The collected condensate
is then discharged via a hose on the bottom of the heating and air conditioning unit.

The refrigerant is evaporated in the evaporator 4. This extracts heat from the
surroundings and the evaporator is cooled.

The expansion valve 7 injects refrigerant into the evaporator.

Hot coolant from the diesel engine passes through the heat exchanger 9. This
warms up the heat exchanger. If air is passed through the heat exchanger, it is
heated up. The hot air is directed into the operator's cab. This heats the operator's
cab.

The cooling/heating mixer flap 12 regulates cooling and heating. In heating mode,
the air passes through the heat exchanger. In cooling mode, the path through the
heat exchanger is shut off. The air passes directly from the evaporator to the
mixing chamber.

The servo motor for the head/front-level flap 16 controls the distribution of air
between the head are and the front area .

The servo motor for the mixer flap 18 controls the position of the flap to switch
between heating and cooling.

The air conditioning controller 19 processes data from the sensors and controls the
servo motors.

The cab air temperature sensor 20 measures the temperature in the operator's
cab.

The servo motor for the fresh air flap 21 controls the amount of fresh air in the air
drawn in.

L580-1464
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