Loading, Palletizing, "Random Bin Picking"

Liebherr Robot Applications

Parts Handling and Palletizing

Example: Robot loads a gear hobbing machine and performs other functions such as cleaning, checking, and labeling

As a turnkey supplier of complete production lines, Liebherr covers all process steps from blank to
finished part from a single source. In the area of robot applications, Liebherr performs parts handling,
palletizing/depalletizing, and bin-picking tasks.

Parts Handling
In parts handling Liebherr performs loading tasks for a
wide range of machine tools. In recent years solutions from
machining centers, turning machines, gear cutting machines,
rotary transfer machines through to grinding machines have
been implemented here. The robot cells are always designed
specifically for the requirements in close cooperation with the
customers.

Palletizing
Liebherr uses 2D and 3D vision systems to perform palletizing
and depalletizing tasks. Whether it be to detect and grip
unsorted parts from Euro pallets or transport presorted parts
in blisters.

Example: Robot is palletizing refrigerator inserts
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"Random Bin Picking"
Automatic unloading of randomly arranged parts from transport containers, otherwise known as bin picking, is one of
the most challenging industry automation applications. To
date, only a few robot designs have met the demands on
sturdiness and cycle times. With the flexible robot systems
from Liebherr, the bin picking routine can be automated
cost effectively. This raises capacities and lowers costs.
Many tasks can be solved with tried-and-tested workpiece
handling components from Liebherr's array of automation
systems.
Liebherr has many years of experience with automation
systems in various areas of industry and applications. This
experience has been incorporated into the development of
the new technology. The Liebherr robot systems are equipped
with a reliable and sturdy 3D object detection system as well
as powerful software for the segmentation, identification, and
selection of information. Specially developed pickers with
additional axes enable collision-free access and withdrawal
of the parts from the bins (transport containers).

Visual data acquisition

Data analysis

Object identification

Object selection

Robot path planning

Collision detection

Object removal

Object positioning

Process Description
A complex interaction between image detection system, software, and robot is required to unload
workpieces from a bin. Based on the range of parts, all of the necessary steps have to be adapted to
each other in such a way that optimum withdrawal and positioning is achieved.
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Process Description

Requirements
Randomly arranged parts need to be
removed from a bin.
Visual Data Acquisition
and Analysis
Reliable 3D object detection systems
record the data visually and analyze it.

Object Identification and Selection
Specially designed software segments,
identifies, and selects the information
about the workpieces as well as the
technical framework conditions.

Collision-Free Withdrawal of Parts
The intelligent picker has additional
axes and enables collision-free withdrawal of parts from the bin.
Object Positioning
Finally, the tools are precisely positioned
at the defined location or on a machine.

Planning Reliability
In the Kempten plant Liebherr offers the option of demonstrating the feasibility and cycle time beforehand according to the respective customer requirements using test cells with different robots or vision
systems.
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Flexibility

Supply / Vision System

Handling

Options

Output

The modular structure of the robot cell comprises two base modules, the supply module and the
handling module. These can be combined with a customer-specific option and output module.
The vision system is integrated in the supply module and is designed according to the workpiece and
cycle time.

Video: "Random Bin Picking"
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Supply / Vision System

1

2

3
1 Supply module · 2 Operator protection · 3 3D point cloud

The hook-ready supply module serves to provide workpieces
for the handling module. As a basic version, it is available with
two or three units. These consist of provisioning areas, e.g.
pallet cages or bins made of steel or plastic up to a maximum
size of 1200 mm x 1000 mm x 1000 mm (LxWxH). Depending on the task, the module can be supplemented with a
mobile vision system as well as operator protection for loading and unloading of bins in parallel with machine operation.
Depending on the requirement, Liebherr works with three
different vision systems.

Stereo vision triangulation method
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The 3D vision system with laser run-time method is a red light
laser and a very robust solution irrespective of the ambient
light and the degree of contamination.
The 3D vision system with precise, two-stage laser triangulation method is a blue light laser and is suitable for workpieces
made from metal, organic, and semi-transparent or reflecting
materials.
The extremely flexible 3D stereo vision system with
triangulation method supported by an additional projector unit
is ideal for short cycle times. A complete and homogenous
depth information of the scene can be created by means of
special projector technology.

Laser triangulation method

Laser run-time method

Handling

Basic module

Robot system

The Liebherr robot cell is underpinned by the standardized
hook-ready handling module.
Various loading systems can be integrated in this link
between supply and output module, along with controls and
an operator panel.
The handling and supply modules are coupled together by
a mechanical and electrical connecting system. Positioning
and setup of the individual components are made much

Picker with compensator unit

Area gantry system

easier for the customer in this way. Depending on the task,
a flexible gripper kit is available for payloads ranging up to
5 kg, up to 20 kg or up to 40 kg. In combination with suitable
compensation elements, a high availability of the system is
guaranteed. If required, the pickers can be supplemented
with a 7 / 8 axis. In this way, flexibility during picking of the
workpieces within the bin is increased. The degree to which
the bin is emptied is optimized.

Picker with 7/8 axis
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Options / Output

Intermediate storage

Repicking station

Options
To optimize the unloading process from the bin, the
workpieces are picked at different positions. These picking
positions are not always suitable for final positioning of the
workpieces. If necessary, Liebherr can offer suitable options
such as intermediate storage areas, repicking stations,
positioning devices, or detection stations.

Output
The workpieces withdrawn from the bins can be transferred
to a wide range of different customer-specific systems.
Examples of this are direct loading of a machine tool,
handover to a transport system, or organized storage in bins
further down the line.

Direct loading of machine tool
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Loading transport system

Wired basket loading

User-Friendliness

The control panel makes it possible to enter all of the
necessary information quickly in easy steps:
• Teach-in of workpieces and definition of potential
picking points
• Configuration of bins (by entering dimensions or
integrating existing data)
• Configuration or adaptation of pickers
• Selection of employed robots to check working area
• Input of obstacles present in robot's working area
• Calibration of system
• Definition of framework conditions for collision-free
withdrawal of parts
• Rail scheduling

The processing stages are entered in a user-friendly manner
via a menu-based control panel. Special programming
knowledge is not required. Depending on which data are
available from the customer, configuration of the work steps
is carried out by means of:
• Graphic-guided programming masks
• Existing data sources (e.g. CAD data)
Potential gripping points are simulated and collision analysis
is performed.
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Examples and Different Layouts
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Conveyor loading

Machine tool loading

Wired basket loading

Commission handling
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Examples and Different Layouts
Highly flexible intralogistics concept for
the automated loading of a crank shaft line
The combination of Liebherr's rotary loading system (RLS)
and bin picking application results in a highly flexible line inlet.
The crank shaft blanks are stored chaotically in wire baskets and are delivered to the line inlet by means of an automated guided vehicle (AGV). Production planning from the
customer’s host computer delivers quantity specifications
and part type information in order to control the product loaded into the production line. Via the customer's host computer the quantity specifications of the different component
types are controlled and fed into the line in order.

Line inlet for a truck engine connecting rod
production line
Pressed and forged parts are typical uses for bin picking applications. Two robots are used in this bin picking cell for connecting rods: The first robot removes the chaotically stored
connecting rod raw parts from metal boxes and places them
onto an orientation station. The second robot grips the prepositioned workpiece and places this on an infeed conveyor.

Bin picking cell for gear manufacturing
Due to its small footprint, this compact bin picking cell is
particularly suitable for halls with limited space. Two permanently installed vision systems enable the workpieces to be
scanned during the loading sequence, making it possible to
achieve very fast cycle times.
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Gearbox housing line with automated line inlet
Liebherr supplied the entire automation technology for this
production system for mechanical machining of truck gearbox housings. The highlight of this system is the automated
line inlet, which was implemented with the proven Liebherr
bin picking software.

The raw parts are fed into the line via infeed conveyors and
are identified by a vision system, that is fixed to the gripper
of the gantry robot on the gripper of the gantry robot. The
gantry robot takes over the handling of the intermediate storage area as well as the loading of the workpieces into the
machining centers and washing system at the end of the line.
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Service and Locations
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Training
We offer a comprehensive range of training courses both at
the customer's premises and in our subsidiaries. The practical
technical training courses are delivered by our experienced
system technicians who are very familiar with the systems
and applications owing to their many years of experience.
These training courses enable you to help yourself and use
systems safely in emergency situations, e.g. a power failure.
Global Presence and Spare Parts Availability
With our headquarters in Kempten and global subsidiaries,
as well as service outlets, we guarantee a fast response
time in order to be able to deploy a service technician to
the customer's premises if necessary. A rapid replacement
parts service is guaranteed thanks to the consistent modular
system of the products and the use of basic components
from well-known, global manufacturers. Original spare parts
are stocked in the subsidiaries and can be delivered to your
production sites within a short period of time. Included in the
services offered are the provision of spare parts, inspections,
maintenance, or modifications to systems.

Customer Hotline and Remote Maintenance
Our experts on the customer hotline provide professional
initial assistance when needed. Many faults can be eliminated
with the support of our experts via remote access.
Service and Maintenance
Liebherr developed a system for optimizing repair and maintenance based on experiences with aerospace components
within the Liebherr Group. As a result of this, maximum
availability values and minimal total costs of ownership are
achieved.
Most of the unexpected system failures can be avoided
through preventive maintenance.
We also offer our customers optional "Wellness Checks"
to minimize the risk of machine downtimes and secure the
machine availability over the long term. Axles, gearboxes,
guides, carriages, as well as cables and hoses, are checked
and replaced if necessary.
The system data is saved as a backup during each service
and maintenance call in order to restore the status of the
last maintenance if needed and thus quickly guarantee the
restart of production.
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Your solution provider
Ettlingen (DE)
Paris (FR)
Saline (US)

Moscow (RU)
Malsch (DE)
Kempten (DE)

Collegno (IT)
Seoul (KOR)
Tokyo (JP)
Shanghai (CN)
Yongchuan (CN)

Bangalore (IN)

São Paulo (BR)

Sales and Service
Assembly and Production

Liebherr-Verzahntechnik GmbH
Plant Ettlingen / Gear Tools
Hertzstrasse 9–15
76275 Ettlingen
Germany
 +49 7243 708-0
+49 7243 708-685
tools.lvt@liebherr.com
Liebherr-Verzahntechnik GmbH
Plant Malsch / Metrology
Dieselstrasse 1
76316 Malsch
Germany
 +49 721 17087-0
+49 721 17087-200
info.lvt@liebherr.com
Liebherr-Verzahntechnik GmbH
6 Place Du Village
92230 Gennevilliers, Paris
France
 +33 1 412110-35
info-machineoutil@liebherr.com

Liebherr-Verzahntechnik GmbH
Gear Technology and Automation Systems
Kaufbeurer Straße 141, 87437 Kempten
 +49 (0)831 786-0, Fax +49 (0)831 786-1279
www.liebherr.com, E-Mail: info.lvt@liebherr.com

Liebherr-Utensili S.r.l.
Via Nazioni Unite 18
10093 Collegno TO
Italy
 +39 114 248711
+39 114 559964
info.lut@liebherr.com
Liebherr-Gear Technology, Inc.
Liebherr Automation Systems Co.
1465 Woodland Drive
Saline, MI 48176–1259
USA
 +1 (734) 429-7225
+1 (734) 429-2294
info.lgt@liebherr.com
Liebherr Brasil Guindastes
e Máquinas Operatrizes Ltda.
Rua do Rocio, 288 Salas 81 / 82
Vila Olímpia
04552-000 São Paulo - SP
Brazil
 +55 11 3538 1509
info.lbr@liebherr.com
Liebherr-Russland OOO
Bolshoy Palashevskiy pereulok 13 / 2
123104 Moscow
Russia
 +7 495 280 18 91
+7 495 280 18 92
info.lru@liebherr.com

Liebherr Machine Tools India
Private Limited
353 / 354, 4th Main, 9th Cross,
4th Phase, Peenya Industrial Area
Bangalore – 560 058
India
 +91 80 41 1785-91
+91 80 41 272625
info.mti@liebherr.com
Liebherr Machine Tools and
Automation Korea Ltd.
174-30, Saneop-ro, Gwonseon-gu
Suwon-si, Gyeonggi-do
07590 Seoul
South Korea
 +82 31 294 9888
info.mak@liebherr.com
Liebherr (China) Co., Ltd.
Building 1, 88 Maji Road
Pilot Free Trade Zone
Shanghai 200131
China
 +86 21 5046 1988
info.lms@liebherr.com
Liebherr-Japan Co.,Ltd.
1-21-7 Hatagaya
Shibuya-ku Tokyo
151-0072
Japan
 +81 3 6272-8645
info.lvt.ljc@liebherr.com

Liebherr-LinkedIn

Liebherr-Twitter

Liebherr-Youtube

https://go.liebherr.com/
E8ByKq

https://go.liebherr.com/
T92xu7

https://go.liebherr.com/
QDydxV
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