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PC-based
control for car
manufacturing

PC-based control technology from Beckhoff is
ideally suited for complete automation of many
complex processes in automotive production:
from forming technology in body construction
and controlling painting robots to manufacturing
batteries and electric motors. Rapid cycle times
and a high degree of scalability ensure that

you are ideally prepared for the electric vehicle
revolution with PC-based control. Flexibility

and openness, in both software and hardware,
facilitate simple functional extensions, changes
and retrofits — major advantages given shortened
product life cycles and increased variant diversity.

Integrating all control functions on a central PC
platform ensures efficient interaction between
all components as well as maximum productivity.
Frictional losses or latency times, which occur
when different systems communicate, are avoided.
At the same time, PC-based control enables you
to benefit from cost advantages by eliminating
hardware and reducing installation and main-
tenance work. A wide range of interfaces and
support for all common fieldbus systems and
software protocols guarantee consistent horizon-
tal and vertical communication, starting with the
networking of individual machines in the field

right up to networking at the IT level and into
the cloud. EtherCAT's high level of compatibility
ensures simple integration of many different
devices - even from third-party suppliers - into
the control system. This gives you maximum
flexibility in your machine design.

With many years of experience in body
construction and tire production, along with
process, assembly and material handling tech-
nology, you can rely on our in-depth technical
expertise. As a close partner of global automotive
manufacturers, machine builders and automotive
suppliers, we also actively promote the standard-

ization of machine communication in working
groups such as the VDMA Battery Production
Department.

» www.beckhoff.com/automotive




Put your trust in
technical expertise:
With PC-based

control from
Beckhoff

IPC

Automation

of all processes.

J TwinCAT
5 @

All control functions on a single platform

As a pioneer of PC-based automation and the
inventor of EtherCAT, Beckhoff has been behind
many milestones in the automation world. Our
continuous technological innovations have
played a major role in making PC-based control
technology a global standard today. By abstract-
ing automation functions from control hardware,
PC-based control handles all machine function-
ality in software: the PLC, HMI, motion control,
safety, condition monitoring and so on run on a
PC platform, achieving optimum synchronization

Our PC-based control technology is based on
powerful industrial PCs, the high-speed EtherCAT
fieldbus, an extensive I/0 portfolio for connecting
sensors and actuators, TwinCAT automation
software, and the MX-System for control cab-
inet-free automation. Our modular system is
supplemented by drive technology components
in all performance classes and designs as well

as our intelligent transport systems, XTS and
XPlanar. A scalable and modular product portfolio
is available for every control task, allowing you

to use individual components or configure a
complete system solution depending on the control platform.

tectures in the field.
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MX-System

application requirements. This approach enables
both centralized and decentralized control archi-

We've focused on the convergence between
IT and the automation environment at a very
early stage by implementing globally accepted
standards, paving the way for built-in cloud
connectivity and intelligent production concepts.
Leveraging the high performance of modern
processors, which we install in all of our industrial
PC series, even computationally intensive appli-
cations can be easily integrated into the Beckhoff

Sustainability and global availability
Our innovative products and technologies form
the basis for sustainable production and the effi-
cient use of resources. The long-term availability
of our components also ensures reliable, lasting
investment protection. As a carbon-neutral com-
pany, we also emphasize the sustainability of our
own production processes. We rely on efficient
energy management systems, 100% green
electricity, and short supply routes by producing
our components in-house in Germany.

As a family-run company with decades of
experience in automation, you can always de-

pend on high-quality standards from Beckhoff.
We are represented in over 75 countries
around the world and support our globally
active customers with fast service and local
technical support in their local language.

» www.beckhoff.com/company
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AUtO m atl O n The fast-growing e-mobility marl.<et places high Qﬁi 7
demands on battery cell production in terms « - _
. of speed and efficiency. This is why intelligent, & . N :g : @'
SO | ut| O n S fo r high-performance automation solutions are so Assem b|y : e[/ -
essential. Our control technology enables end-
to-end automation of all processes in battery o’

manufacturing: from coating of the electrode foils

battery
, through to electrolyte filling and testing of the
m a n Ufa Ctu rl n g cells. PC-based control offers advantages for all

machine types, no matter whether you produce
round, pouch, or prismatic battery cells.
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. Your head start in battery manufacturing
AUtO m a tl O n with Beckhoff:

= high speed thanks to fast cycle times

SO | u tl O n S fo r = optimal synchronization of control functions Visual inspection of battery cells with
on a single platform efficient vision technology
= execution of sophisticated motion tasks The complete Beckhoff vision system enables
ba tte ry = flexible scalability of hardware and software image processing to be integrated into the

control platform. The use of the XPlanar system

m a n Ufa Ct U rl n g » www.beckhoff.com/battery-production also increases traceability, as the data from

image processing can be combined with the
position data from the XPlanar movers. o

Cell production: Rapid stacking of pouch cells
With our modular TwinCAT automation software,
even highly sophisticated motion tasks in the
stacking process of battery cells can be executed
with real precision. On the hardware side, a
large portfolio of drive technology is available

in various performance classes.

High-precision measurement technology
for testing battery packs

All common sensors can be integrated via the
Beckhoff I/0 modules. In this way, measure-
ment tasks are integrated directly into the
control system. The EtherCAT measurement
terminals in the ELM series provide a broad
portfolio for high-precision data acquisition.

Formation and aging: Intelligent cell transport
When it comes to controlling motor-driven

roller conveyor systems, we offer a compact and
N seamlessly integrated solution in the form of the
EP7402 EtherCAT Box. What's more, our XTS and
XPlanar intelligent transport systems allow you to
completely rethink existing transport processes
and design them with total flexibility.




TwinCAT

integrates all

control functions

into software

ERP, MES,

\ SCADA, Cloud, ... J

+
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TwinCAT automation software integrates all
control functions, such as PLC, motion control,
robotics, HMI, safety, analytics and vision, on

a central platform using a uniform time base.
TwinCAT serves as an end-to-end engineering and
control platform and offers maximum flexibility
and scalability with a wide range of modular soft-
ware blocks, allowing you to select the modules
you need for the task at hand and easily adapt
them when functions are expanded.

The highly deterministic TwinCAT real time
enables implementation of extremely fast pro-
cesses with cycle times as fast as 50 ys, guaran-
teeing high machine output and synchronization.

Vision
Integration of

machine vision
into standard auto-
mation software

PLC++
Implementation
of one or more
PLCs for real-time
control

As processor performance increases, cycle times
will continue to fall in the future and enable even
higher productivity - meaning that a control sys-
tem from Beckhoff will also give you significant
competitive advantages over the long term. The
multi-core and many-core capability of TwinCAT 3
allow for execution of computationally intensive
tasks, such as extensive data analyses or image
processing, directly in the central control system
without any performance losses. Support for all
common software protocols ensures continuous
communication up to the IT level. Simple con-
nection to the cloud, ERP and other higher-level
IT systems enables machines, factories or even

Kinematic
Transformation
Support for all
common robot
kinematics

entire supply chains to be networked, optimizing
process flows and production efficiency.
TwinSAFE also enables full integration of safety
technology into the central control platform.
All safety requirements that apply in automotive
production are met in full by the appropriate
hardware and software components. Integra-
tion into the overall control system enables fast
diagnostics and optimum synchronization with
all control functions, boosting synergies and cost
advantages.

CNC

Interpolating axes
f synchronously

with all

movements

TwinSAFE
Integration of
safety technology

into the control
system

| XPlanar.

XPlanar
Flexible control
of XPlanar

transport systems

TwinCAT CoAgent now opens
up a new world of potential
for the automation environ-
ment with AL

HMI

Platform-

independent
and responsive
visualization

Analytics
Acquisition and
evaluation of all
relevant data




Everything
in one tool:
TwinCAT simplifies

engineering

As an integrated tool for engineering, runtime
and modeling, TwinCAT simplifies the automation
of sophisticated processes - so you only need one
piece of software for programming and config-
uring your control system. Unified engineering

in Visual Studio® enables software development,
hardware parameterization and the integration
of safety technology, while also making the
commissioning process easier. In addition to the
IEC 61131-3 programming standard, TwinCAT
also supports C/C++ and MATLAB®/Simulink®,

s0 you can choose the programming languages
and tools best suited to your application. Open
interfaces support expandability and adapta-

tion to existing tool landscapes. As a result, the
integration of MATLAB®, LabVIEW™ or CAD tools
enables development processes to run in parallel
and shortens commissioning times. Integrating
TwinCAT into Visual Studio®, with the integrated
support of code administration tools like Git,
allows automation objects to be programmed

in parallel, simplifying project handling and
collaboration in engineering teams. Curves can
be displayed with microsecond resolution using
TwinCAT 3 Scope. The software oscilloscope is
fully integrated in the TwinCAT control architec-
ture and enables the simple graphical display of
signal curves using the charting tool. Customer-

friendly TwinCAT software licensing empowers
engineers to select function libraries on a gran-
ular basis and continue to use them even when
the hardware is changed. In the case of functional
extensions or adjustments to the control system,
subsequent licenses can be issued at any time.
Software updates and support services are avail-
able free of charge.

General TwinCAT benefits

= PC-based real-time control with IEC 61131-3
(incl. OOP extensions)

powerful and flexible drive control

one tool for all control tasks

online view for variables in runtime
engineering in Visual Studio®

support for Windows and TwinCAT/BSD
.NET integration in the same solution
Git-based source code management
runtime can be used directly

on the workstation (e.g., a laptop)

free engineering

= free runtime trial

TwinCAT engineering tools
configuration manager
graphical TwinSAFE Editor
graphical TwinCAT Scope
EtherCAT network analysis tools
event logger

static code analysis

cloud engineering

knowledge base: infosys.beckhoff.com
Drive Manager

Motion Designer

Cam Design Tool
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Scalable industrial
PCs for all control
applications

C6015

C6017/

Powerful industrial PCs running TwinCAT form
the central platform for PC-based control. You can
select the best control system for your application
from our extensive portfolio of control cabinet,
embedded and panel PCs. Choose from all
processor performance classes - from single-core
to multi-core and many-core - plus all connection
types, a range of display sizes and various form
factors and protection ratings. We use standard
CPUs and the latest processor technology to offer
you maximum-performance control systems that
will also provide you with the best possible equip-
ment for future, computationally intensive tasks.
With the scalability of our industrial PC portfolio,

(6025

6027

however, you can also select the right device for
lower-performance applications - meaning you
only pay for the performance you actually need.

Since all our industrial PCs are manufactured
in our own production facilities using scalable
standard components and motherboards made
in-house, the highest standards of quality and
long-term availability are guaranteed. For
instance, while individual PC series may be
equipped with new processor generations over
the years, the housing design remains unchanged
and TwinCAT can be easily ported from an old
device to a new one. This ensures investment
protection and maximum availability.
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As the front end of a machine, control panels

are the visual and functional business card.

As such, they not only need to be designed for
use in industrial environments, but also need to
be aesthetically pleasing and deliver user-friend-
ly operation. With a comprehensive range of
high-quality control panels and performance-
scalable panel PCs, we offer state-of-the-art ease
of use for a wide variety of application scenarios
in automotive production — which means that
optimized functionality and elegant design are

Robust panels
and panel PCs -
with customer-

specific designs
On req UeSt guaranteed.

The housings for our control panels and
panel PCs are essentially made from solid

aluminum and offer IP65 ratings. The meticulous
development and integration of electronic parts,
displays, touch screens and front laminates
ensure high levels of availability and reliability
in operation. Advanced multi-touch technology
meets tried-and-tested housing technology
and perfectly tuned PC hardware. A selection of
connections and cable technologies are available
for the connection between the control panel and
industrial PC. The highly robust control panels
and panel PCs from the CPX series also enable the
devices to be used in zone 2/22 hazardous areas.
With our in-house production facilities and
in-depth housing expertise, customer-specific

Beckhoff IPC technology is
used globally by the BMW
Group - for example, panel PCs
with a customer-specific push-
button extension.

solutions can also be created without the need for
extensive development work. Control panels can

be individually designed and engineered, covering
everything from visual adaptations such as a color
scheme to suit the machine design and logos in the
customer’s corporate design, to adding customized
equipment in the form of special buttons such as
emergency stop buttons, scanners, or EKS RFID read-
ers and modified mechanical and electrical connec-
tions, all the way through to fully customized housing
designs. In addition to the design, the functionality
of the control panels is of primary importance: as the
central control element, they must ensure optimum
operation of the machine or system.

Your
configuration

Your
features

Your
corporate
design




With around 1000 I/0s for more than 100 signal
types, Beckhoff offers an extensive modular
automation toolkit with fieldbus components
for all common 1/0s and bus systems. You can
flexibly assemble the ideal components for your
control architecture - of course, with the option
for future functional expansions. An extensive
range of I/0 housing formats, a variety of channel
densities and flexible interfaces ensure that the
ideal product is available for every application
scenario.

In addition to standard functionalities, our
1/0 portfolio includes products for specialized
applications, such as safety technology, explosion

Safety, explosion
protection, measure-
ment technology:

[ntegrated with
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Fieldbus couplers

protection, measurement technology and the
control of small motors via drive technology.
Communication and power measurement termi-

nals for charging infrastructure are also available.

By combining a wide variety of I/0 components,
all control tasks can be centrally integrated on
one platform. This significantly reduces the com-
plexity of your control system - and what’s more,
a complete solution can deliver considerable
advantages in terms of efficiency when compared
to stand-alone solutions.

The I/0s are connected as standard via the
high-speed EtherCAT fieldbus developed by
Beckhoff. With outstanding performance, flexible

EL3054 EL4008 o
- BECKHOFF BECKHOFF
S -

BECKHOFF EL6631

Connection of sensors and actuators
- via EtherCAT or any other common
communication protocols

Integration of functional safety into
the control system with TwinSAFE

topology selection, comprehensive diagnostics
and simple configuration, EtherCAT is the fastest
bus system on the market and ideally suited for
use in automotive production facilities. With
EtherCAT, telegrams are transmitted without pri-
oritization; no switch technology is required. The
one cable solution EtherCAT P, which combines
communication and power supply in one cable,
reduces the cabling effort and enables control
cabinet-free machine concepts. For machine
mountable installation, EtherCAT Box modules are
available in an IP67 design - including in highly
robust stainless steel or zinc die-cast housings for
welding applications.

Xl

X2

X3

BECKHOFF

Measurement technology

ELM modules in metal housings for
precision and high-speed measure-
ment technology

Alarge number of EtherCAT-compatible sensors
and actuators are available due to EtherCAT's high
level of acceptance on the market. However, our
control technology is also open with regard to the
integration of other fieldbus systems. Support

for common communication protocols, such as
CANopen, 10-Link, PROFINET or Modbus, gives
you maximum freedom in control design, even
when it comes to retrofits or conversions of exist-
ing systems. The connection can be established
using appropriate fieldbus couplers as well as
embedded PCs, depending on the application
and control topology. The Beckhoff 1/0 portfolio’s
high level of connectivity, maximum functional

Explosion protection

Highly compact I/0 modules with
integrated safety barriers for the
direct connection of intrinsically
safe field devices

diversity and long-term availability offer secure
investment protection: All of our bus terminals
from over 26 years of development are still avail-
able and are compatible with all new EtherCAT
Terminals.




Highly scalable
drive technology
for all motion-

EEIEAENS
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Drive technology

Our wide range of scalable drive technology
components enables perfectly tailored solutions
for drive concepts in all price and performance
classes. The motion control solutions in TwinCAT
automation software are complemented by

an extensive range of servomotors and drive
controllers, ranging from compact servo drives
in I70 terminal format through to powerful servo
drives for highly dynamic positioning tasks. For
example, the integrated and high-performance
control technology used in the AX8000 multi-axis
servo system is ideally suited for robotic and
material handling tasks to dynamically coordinate
and position numerous axes. The servomotors

are connected using space-saving One Cable
Technology, which combines the motor power
and feedback lines in a single cable. With the
option of integrated safety technology, our drive
portfolio meets strict machine safety require-
ments and therefore makes it easier to configure
control systems.

Decentralized servo drive systems, such as
the AMP8000 and AMI8100, in conjunction with
the EtherCAT P one cable solution, are breaking
new ground in modular, cabinetless machine
concepts. The integration of the servo drive into
the servomotor enables mounting directly on the
machine. This reduces machine footprint and the

i

- |
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i

Compact drive technology

complexity of your system, and leads to signifi-
cant savings in materials, cost and control cabinet
space requirements.

Our product range is complemented by intelli-
gent and flexible transport systems. The XTS linear
transport system and the XPlanar planar motor
system replace rigidly timed product transport
systems and pave the way for new agile machine
concepts. Offering maximum speed and flexibility,
they create a clear advantage in global competi-
tion. The space-saving design of these technolo-
gies reduces your machine footprint. What's more,
there are no limits to the innovation you can bring
to your machine and production designs.

Linear motor

X Planar.

TwinCAT 3 Autotuning

Autotuning represents the simple commis-
sioning and optimization of servo axes in
machines. At the push of a button, the servo
drive determines all essential parameters of
the application within seconds. TwinCAT 3
Autotuning simplifies the commissioning of
servo axes through automated interpreta-
tion of stability criteria and characteristics,
especially for phase and amplitude.

21



Pluggable system
solution for
control cabinet-

free automation

For the first time, the MX-System enables com-
pletely control cabinet-free automation solutions
in machine and system engineering through a
comprehensive, modular, and pluggable IP67
system. The composite of baseplate and function
modules resulting from the modular system com-
bines all tasks and features of a control cabinet
from the power supply to the connection level for
the field devices. The full system integration of
all machine functionalities is achieved via freely
selectable IPC, coupler, 170, drive, relay, and
system modules, which can be configured and
combined according to the specific application.

22

The consistently systemic approach of compre-
hensively coordinated assemblies enormously
reduces the effort required for planning, assembly,
machine installation, and maintenance. Since
considerably fewer components are required than
in traditional control cabinet design to implement
the same requirements, the entire MX-System is
significantly more compact than previous solu-
tions. The system footprint is reduced, and sys-
tem availability and flexibility are also increased.
In each life cycle phase of a control system, the
MX-System offers significant advantages over the
classic control cabinet.

The possible uses of the MX-System are highly
flexible and can be precisely adapted to suit the
requirements of any application. On the one hand,
the MX-System can be used as a stand-alone
solution for complete plant automation. With the
help of the corresponding system modules, cascaded
system structures in different topologies can easily
be created. This also makes it possible to implement
decentralized automation solutions that are specially
adapted to suit each application. On the other hand,
the MX-System can be connected to conventional
automation components via industry-typical com-
munication interfaces so that the aforementioned
advantages also come into play in existing plants.

IMX-System.

23



Cabinetless
machine and
plant concepts

EtherCAT P

amm———
R
v ARBMWET

One cable solution combines
communication and power in
a standard Ethernet cable and

reduces the wiring effort. ¥
L

Distributed servo

drive system B

-

-—

Servo motors with integrated servo
drive for the realization of modular
machine concepts

MX-System

P 7 7777727772777 4

Pluggable system solution in
P67 for control cabinet-free
automation

One Cable Display Link

CP-Link 4 one cable solution combines
communication and power for the
connection of panels and panel PCs.

24
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Virtual
control concepts

With a foundation built on PC-based control
with TwinCAT for Linux®, Beckhoff taps into new
possibilities for applications: by using containers,
the TwinCAT PLC runtime and TwinCAT functions
can be operated as a virtual PLC.

Production facilities in the automotive indus-
try often require rapid adjustments and changes
in order to keep pace with the requirements of
different vehicle models and series production.
With a virtual PLC, control software updates and
changes can be carried out centrally and auto-
matically, which significantly reduces the need
for manual work and saves resources.

Virtual PLC on

the machine

Container with TwinCAT runtime
and TwinCAT functions

With Beckhoff, virtual control can

be implemented directly on the

controller at the machine and

centrally in a local data center.

s

i

Virtual PLC on
the machine

Container with TwinCAT runtime
and TwinCAT functions

r£:

Virtual PLCs on a
central server

Local data center with virtual PLC
that consists of several containers
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Automation
solutions for
flexible system

engineering

With our flexible and scalable control technology,
you can build modular machines that perfectly
suit the system type and application scenario at
hand. Simply select the components from our
modular automation toolkit that are best suited
to your machine type in terms of scale, complexity
and environmental conditions.

The ultra-compact C60xx series industrial PCs
are available for space-saving solutions. They offer
maximum performance in the smallest possible
format with a wide range of options for control
cabinet installation. The compact servo drives in
the AMI series integrate a servomotor, servo drive
and fieldbus connection in a space-saving design.

They can be mounted directly on the machine,
minimizing the space required in control cabinets.

High-performance motion tasks can be
implemented with the AMP8000 distributed
servo drive system, for example. It integrates a
highly efficient servo drive directly into the motor,
enabling modular machine designs for even more
sophisticated systems. The one cable solution
EtherCAT P is used for the connection; by com-
bining the power supply and signal transmission
with EtherCAT, this solution reduces the amount
of cabling and maintenance work required.

As the EtherCAT Box modules are IP67-rated,
the sensor and actuator technology can also be

CP-Link 4

relocated directly to the machine. The decen-
tralized integration of the I/0s into the machine
design makes it easy to introduce extensions

and configuration changes. Our motion control
solutions are also characterized by a high degree
of flexibility. The centralized software approach
makes it easy to add or adapt axes. Even complex
motion sequences such as flying saw and cam
plates can be combined as required - for example,
with the AX8000 multi-axis servo system.

The complete vision portfolio with cameras,
optics, illumination and software enables the
seamless integration of industrial image process-
ing into the control system.

The EJ series of EtherCAT plug-in modules offers

a solution for machines and equipment produced
in high volumes. These circuit board mounted
modules are based on EtherCAT Terminals and
offer the same broad variety of signals. Their elec-
tromechanical design enables them to be plugged
directly into an application-specific signal distribu-
tion board, from which the wiring is continued via
connectors with pre-assembled cables. Many other
components that would otherwise be installed in
the control cabinet are housed as plug-in modules
on the board. This makes it possible to reduce both
space requirements and commissioning costs,
especially in series production.

EtherCAT~ gl EthercAT~
4 EAP (EtherCAT Automation Protocol) & =
[ 1E
1 is
L"' 3
Ultra-compact EtherCAT Box d
Ultra-Compact IndustriaIIIJDC modules B
Industrial PC C6032 6017 EtherCAT
plug-in
modules - 2
[ |
Safe Safe
fid] inputs  outputs
Embedded PC, EtherCAT Box
EtherCAT Terminals modules
£l
Power supply module :
AMP8620 for robot Camera and Unit
kinematics Illumination
Ia’.lllll | -
TR
N AX8000 | One Cable
EthercAT~ EtherCAT P I(e)ccl}r;ology
o L Distributed 4
. } [} . [} 1] [}
! ) , Compactintegrated O -0 =0 drives Servomotors o fenel® Servomotors @&y au @
servo drives AMI8100 - <" AMP8000 AMS8000 T Y- AMS8100 St St
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PC-based control
integrates all

control functions

CP-Link 4
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Ultra-compact Multi-touch display options
Industrial PC panel PC
— software 6032
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% Process technology Servo drive technology
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Embedded PC, EtherCAT Terminals ELX terminals Servomotors Servomotors
AM8000 AM8000

EtherCAT~ EtherCAT~

Compact drive technology with Safety option Distributed servo Power supply module

drive systems AMP8620

EtherCAT.

Ue

Compact integrated

DC motor Brushless DC

servo drives AMI8100
EtherCAT. P i
Stepper motor Servomotor
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Distributed
servo drives

AMP8000
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Database 19" slide-in ERP, MES, SCADA
connection  Industrial PC C5240

Interface variety

EtherCAT. P

EtherCAT Box
Ultra-compact

Industrial PC modules
7015
10-Link
EthercAT~
Fieldbuses Robotics
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-

ATRO

system
PROFINET CANopen Modbus TF51x0

KUKA/Stdubli

SHOPC UA
AMQP

MQTT D—
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TwinCAT’
EtherNet/IP

e
Ethernet TCP/IP
Modbus

Safety

Digital safety technology

Embedded PC
EtherCAT Box
EP1908

TwinSAFE Q |:::|
Logic S

EL6910 Safe Safe
inputs  outputs

EtherCAT.

Analog safety technology

TwinSAFE TwinSAFE SC

Logic
EL6910
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Our references

~ ©Beckhoff
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DynoTec and Mercedes-Benz,

Germany

EtherCAT measurement terminals

in vehicle development at
Mercedes-Benz

» www.dynotec-gmbh.de

GROB-WERKE, Germany
Flexible control technology
optimizes hairpin stator

production lines.

» www.grobgroup.com

© Tom Kirkpatrick

Scheugenpflug and Atlas Copco,
Germany

PC-based control in a multifunc-
tional cell for bonding, sealing,

and potting processes

» www.scheugenpflug-
dispensing.com

BST, Germany

Securing the position of
top to bottom side coating
in battery production with
BST Coating Control.

» www.bst.group
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Stoba, Germany Zeltwanger Holding GmbH, [
Our references e |

XPlanar in deep-learning-based

optical component inspection in TwinCAT controls testing of bipolar

the automotive segment plates with the ZEDstation.

» www.stoba.one » www.zeltwanger.de

ZELTWANGSR

= o M o o

Schuler Group, Germany HS Kempten and ABT,

Germany

Fully automatic
press lines

Fast and flexible test bench
technology for vehicles
converted to electric drives

» www.schulergroup.com

» www.abt-eline.com
» www.hs-kempten.de/en/research

© Trumpf GmbH* Co. KG/Oliver Graf Fot

© Schuler Group
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ZF, China
PC-based control and EtherCAT
for a new era of chassis-by-wire

technology

» www.zf.com

Trumpf, Germany

Highly adaptable
automation for 3D laser
cutting systems

» www.trumpf.com
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bdtronic GmbH, Germany TU Berlin, Germany

Our references

Battery cell production with

PC-based control for trickle
XTS and PC-based control

impregnation systems for
electric motor production
» www.tu.berlin/iwf

» www.bdtronic.com

=2
=
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=
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©

Manz AG, Germany 1:"',.{ ] o : Sodecia, Canada Thyssenkrupp Presta, / B | S4 International, South Africa
- - i | Liechtenstein '

PC-based control optimizes ' . Seat belt assembly with Beckhoff control technology
laser welding system for the = increased system throughput Precision measurement terminals automates battery cell testing

production of lithium-ion in the final inspection of steering = . N and sorting.

battery modules. ' i - » www.sodecia.com systems
" » www.sdinternational.de

> www.manz.com ' -_ » www.thyssenkrupp-presta.com
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© Beckhoff

Our references

T
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CIS Co., Ltd, Republic of Korea

Beckhoff technology optimizes

slitter in battery production line.

» http://www.cisro.co.kr/
en/main.html

» www.gefasoft.com
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Gefasoft, Germany

XTS enables parallel
inspection processes of
diffusors for car airbags.

. ‘ ]
& oo
i -

COWINTECH Co., Ltd.,
Republic of Korea

Pre-material transport
for battery production with
a fully automated AGV

» www.cowintech.com/en

» www.continental-tires.com

¥cle‘“ ;

ContiLifeC

" —

-

Continental Reifen, Germany

Integrated control technology
in the tire industry

© Plasmatreat, Jan Diifelsiek

Sonplas GmbH, Germany

High-speed rotary transfer
machine for pre-assembly of
stators with PC-based control
technology, efficiently pro-
grammed with TwinCAT
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» www.sonplas.com

Plasmatreat GmbH, Germany

XPlanar simplifies transportation
of sensitive workpieces.

» www.plasmatreat.com

Eclipse Automation, Canada

XTS enables high-speed assembly
of automotive handles.

» www.eclipseautomation.com


http://www.cisro.co.kr/en/main.html
http://www.cisro.co.kr/en/main.html
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More about Beckhoff
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Company Global Events & dates Products Industries Support
presence

Beckhoff Automation GmbH & Co. KG
Hiilshorstweg 20

33415 Verl

Germany

Phone: +49 5246 963-0
info@beckhoff.com

www.beckhoff.com

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10®, EtherCAT P®, Safety over EtherCAT®, TwinSAFE®, XFC®, XTS®
and XPlanar® are registered trademarks of and licensed by Beckhoff Automation GmbH. Other designations used in this publication may be trademarks
whose use by third parties for their own purposes could violate the rights of the owners.
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The information provided in this brochure contains merely general descriptions or characteristics of performance which in case
of actual application do not always apply as described or which may change as a result of further development of the products.
An obligation to provide the respective characteristics shall only exist if expressly agreed in the terms of contract.

We reserve the right to make technical changes.

Arm, Arm9 and Cortex are registered trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or elsewhere.

BACnet is a registered trademark of the American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.

Intel, the Intel logo, Intel Core, Xeon, Intel Atom, Celeron and Pentium are trademarks of Intel Corporation or its subsidiaries.

The registered trademark Linux® is used pursuant to a sublicense from the Linux Foundation, the exclusive licensee of Linus Torvalds,
owner of the mark on a worldwide basis.

Microsoft and Windows are trademarks of the Microsoft group of companies.

Modbus is a registered trademark of Schneider Electric USA, Inc.





